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Abstract

Many antibiotic monographs cite the induction of vaginal infections as a possible side effect. Invariably,
this is believed to be due to Candida albicans, and empirical therapy is given. However, recent studies raise
the question of the extent to which yeast do infect the host after antibiotic use. A double-blind, randomized,
placebo-controlled study was undertaken on female patients to determine how many yeast infections occurred
following 10 days antibiotic use. In addition, the study was designed to examine whether oral use of probiotic
lactobacilli can reduce the risk of vaginal infection. Twenty four patients diagnosed with respiratory, oral or
throat infections received one of several types of antibiotic for 10 days, and two capsules containing 10° dried
Lactobacillus rhamnosus GR-1 and L. fermentum RC-14 from the day of commencement of antibiotic therapy
for 21 days. The most commonly prescribed antibiotic was biaxin (clarithromycin). All but one patient had
lactobacilli in the vagina upon entry to the study, and none developed yeast vaginitis or diarrhea during treatment
or 20 days after completion of antibiotics. The mean Nugent score was higher in the placebo than the Iactobacilli
group (4.1 versus 2.4), and three cases of bacterial vaginosis arose (25% incidence compared to 0% in the lac-
tobacilli group) in the placebo group (2 receiving cefuroxime, 1 on biaxin). The study suggested that current
antibiotic use is not necessarily associated with either diarrhea or yeast infection, as is often surmised. Nev-
ertheless, daily use of probiotics was safe and could potentially reduce the risk of patients developing bacterial

vaginosis after antibiotic use.
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INTRODUCTION

A considerable number of women, estimated to be over
15 million in the USA, suffer from yeast vaginitis each
year. This ailment often recurs and interferes with sexual
health and general well-being of the patient (1). Several
factors influence the pathogenesis, including recent expo-
sure to antibiotics. However, not all the evidence supports
the antibiotic induction concept. In otherwise healthy
women not already colonized in the vagina by yeast, the
candidiasis rates may not be as high as perceived. Indeed,
presumed yeast vaginitis may actually be bacterial vagino-
sis (BV) in many women, as the latter has a similar clinical
presentation and is not easy to diagnose. This is illustrated
in a study of 71 patients who presented with vaginal dis-
charge, itching and/or pain and a presumed diagnosis of
candidiasis, yet only 23 (32.4%) had positive yeast cultures
(2). In many cases, empirical and self-treatment manage-
ment means that vaginal cultures are not routinely done,
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and as yeast can be recovered from the vagina of healthy
women, the true nature of post-antibiotic ‘infections’ is un-
clear.

While intravaginal antibiotics, such as metronidazole to
treat bacterial vaginosis (BV) significantly increase the
risk of candidiasis (3), the rate of infection is highest in
patients colonized by yeast at the time of treatment (4).
The explanation for this may be related to the vaginal
microflora. In the case of BV, lactobacilli are lacking or
severely depleted, thus the environment for the growth
of yeast could become enhanced with eradication of the
remaining Gram negative anaerobes. Clearly some anti-
biotics significantly impact the vaginal microflora (5).
However, in patients with urinary tract infection (UTI),
the ability of antibiotics to target the vaginal pathogens
can be important as this mucosa is the nidus from which
infections occur.

The concept of creating or strengthening a bacterial bar-
rier population in the vagina through oral and vaginal ap-
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plication of probiotic lactobacilli has been tested with
some success in preventing recurrence of infection in-
cluding candidiasis (6-9). In order to optimise probiotic
therapy after antibiotic use, the impact of these drugs on
the vaginal microflora needs to be better understood.

The aim of the present study was to investigate a group
of women who were receiving antibiotics for respiratory,
mouth or throat infections, and to determine the rate of
yeast and BV occurrences and the effect of the drugs on
the vaginal flora, with and without lactobacilli supple-
-mentation.

MATERIALS AND METHODS

Human subjects and protocol

Fifty eight female patients with oral, throat, or respi-
ratory infections requiring treatment with a 10 day thera-
peutic dose of antibiotic were reviewed for the study.
Twenty seven patients (mean age 391+9) were recruited
and of those twenty four (12 per group) provided samples
suitable for analysis. All but four subjects reported a pre-
vious experience of presumed yeast vaginitis following an-
tibiotic use. Each patient received either a penicillin (am-
oxicillin 500 mg TID, penicillin V 300 mg TID), macroli-
des (azithromycin 500 mg one dose then 250 mg QD,
clarithromycin 250 mg BID), doxycycline (100 mg BID)
or cephalosporin (cefuroxime 250 mg BID) antibiotic. The
initial point of contact was a physician or dentist. Each
patient read a Letter of Information and signed an In-
formed Consent approved by the Ethics Review Board of
the University of Western Ontario.

The subjects were randomized to receive orally two
capsules of lactobacilli or placebo once daily for 21 days,
commencing on the same day that antibiotic therapy began.
The probiotics were taken one hour prior or two hours
post antibiotic ingestion. Prior to taking the first dose of
antibiotic and lactobacilli/placebo, the subjects provided
two vaginal swabs to test for yeast infection, BV or a
‘normal’ microflora dominated by lactobacilli, as tested by
standard microbiology culture and Gram stain Nugent
scoring system. The Nugent test comprised scoring the cell
population as normal (0 to 3) and dominated by Lactoba-
cillus rods, intermediate (4 to 6) with colonization by small
gram-negative or gram-variable rods (Bacteroides or Gar-
dnerella) and curved gram-variable rods (Mobiluncus), and
BV (7 to 10) with domination by pathogens and absence
of lactobacilli. Another two vaginal swabs were collected
one month from this date and at any time if the patient
reported symptoms and signs of yeast vaginitis. Clinical
diagnosis for yeast vaginitis included pruritus, caseous dis-
charge, perineal edema or erythema, and patient self-
diagnosis of what they perceived to be a yeast infection

{(1). The patients were asked to report any loose stools
during the study. No subject used over-the-counter yeast
medication or another form of probiotic during the trial.

Probiotic organisms

The probiotic strains L. rhamnosus GR-1 and L. fer-
mentum RC-14 were prepared under European Pharma-
copia Good Manufacturing Practices by Chr Hansen, Hor-
sholm, Denmark. They were prepared as dried organisms
in gelatin capsules at a concentration of > 10 per capsule
dose. Both organisms were found to inhibit the growth of
Candida albicans in vitro using an agar overlay test.

RESULTS

No cases of diarthea or yeast vaginitis or other adverse
events were recorded for any of the 24 subjects. In only
patient #47 were a few yeast cells seen by microscopy.
There were no side effects attributed to the lactobacilli
or placebo capsule therapy. Lactobacilli were present in
the vaginal microflora of all but one of the 24 subjects
at day 0. In the lactobacilli treated group, the mean Nugent
scores did not increase from day O to 30 and no patients
developed BV or UTI (Table 1). Also, 9/12 had a ‘nor-
mal’ flora upon entry and this was retained at day 30.
In the placebo group, three subjects developed bacterial
vaginosis by day 30 (incidence of 25% compared to 0%
in the lactobacilli group) following use of cefuroxime and
clarithromycin. The mean Nugent score in the placebo
group increased from 2.7 to 4.1, although not quite reach-
ing statistically significant levels (Wilcoxon two-sample
test, p=.39). The mean Nugent score for the placebo was
higher than the lactobacilli treated group (4.1 versus 2.4;
p=.16).

DISCUSSION

This clinical study showed that yeast infections post-
antibiotic therapy are not as common as once perceived.
Indeed, no cases of candidiasis were found in the 24 pa-
tients, even although 20 of the women claimed to have
had post-antibiotic vaginitis following previous antibiotic
treatment. The present findings might reflect the use of
newer drug types that have less impact on the indigenous
microflora. This is in agreement with a previous study (11)
which showed that antibiotics, including doxycycline, azi-
thromycin and amoxicillin, used here, did not decrease
vaginal lactobacilli. However, a more plausible explana-
tion could be that the subjects entered the study with a
relatively normal vaginal flora and this helped to protect
against yeast and bacterial superinfections in the vagina.
In a recent randomized, placebo-controlled trial, control
subjects had significantly increased yeast and bacterial
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Table 1. Nugent scores for vaginal swabs obtained from patients before (day 0) ten days antibiotic therapy plus 21 days’ supplementation
with placebo or L. rhamnosus GR-1 and L. fermentum RC-14, then at day 30 (20 days after completion of antibiotic and 9 days

after completion of probiotic therapy)

Lactobacillus treated

Placebo treated

Nugent scores

Nugent scores

Patient Antibiotic Day 0 Day 30 Patient Antibiotic Day 0 Day 30
1 clarithromycin 1 2 2 amoxacillin 0 0
4 clarithromycin 0 3 7 azithromycin 1 1
5 azithromycin 1 1 8 penicillin V 4 3
6 clarithromycin 3 3 10 cefuroxime 1 8
9 azithromycin 5 5 13 clarithromycin 7 6
11 amoxicillin 1 0 21x clarithromycin 1 2
29 amoxicillin 1 1 27 amoxicillin 5 2
40 amoxicillin 5 2 37 azithromycin 5 5
43 clarithromycin 3 2 39 penicillin V 5 2
44 clarithromycin 6 5 4] clarithromycin 1 0
47 tetracycline 1 4 42 clarithromycin 2 10
58 clarithromycin 1* 1 57 cefuroxime 0 10

24 24 2.7 4.1

The Nugent scores were normal (0 to 3), intermediate (4 to 6) and BV (7 to 10).

*Nugent slide not available but lab result reported normal flora.

pathogen numbers in the vagina when lactobacilli numbers
were reduced (8). In the present study, three subjects
(25%) had a dramatic alteration in the vaginal microflora
resulting in BV at day 30, representing a higher rate than
in fertile (9.8%), perimenopausal (11%) or postmenopausal
(6%) women (12). Although this BV score was asymp-
tomatic, such conditions significantly increase the risk of
the development of symptomatic urogenital infections
(13,14), and therefore represent an unwanted clinical con-
dition.

The sample size is too small to confirm that L. rham-
nosus GR-1 and L. fermentum RC-14 prevented symp-
tomatic urogenital infection from occurring, but the pre-
liminary evidence suggests it is possible. Previous studies
have shown that these probiotic organisms can colonize
the vagina following oral use (7,8) and displace Gardne-
rella vaginalis, the main cause of BV (15). Furthermore,
use of these strains in women highly susceptible to re-
current urogenital infections has never resulted in yeast
vaginitis.

The findings raise the question of whether women de-
velop true yeast vaginitis after antibiotic use, or if indeed
it is BV, a syndrome which can have similar clinical pre-
sentation. The findings of this study should not be in-
terpreted to show that yeast vaginitis does not occur after
antibiotic use, as there are many cases in clinical practice
where this indeed happens. Nevertheless, yeast vaginitis
may not always be the cause of vaginal symptoms. Large
amounts of money are spent each year on self-treatment
of suspected candidiasis (16,17), but in a portion of the
patients therapeutic failures and so-called recurrences may
be due to anaerobic or aerobic Gram negative pathogens

and not yeast (18-20).

No cases of diarrhea were reported in this study. This
is not surprising given the product monographs of newer
antibiotics such as azithromycin and clarithromycin show
low occurrences (4 ~6%) of diarrhea as a side effect. This
raises the question of whether yogurt containing viable
bacteria, or products comprising dried probiotic strains, are
necessary as an adjunct to antibiotics. Certain probiotic
strains clearly can prevent or reduce the duration of diar-
rhea (21), but that alone is not sufficient for recommended
use, given the apparently low risk of diarrhea. In terms
of reducing the risk of urogenital infections, the organisms
used to ferment milk (S. thermophilus and Lactobacillus
delbruekii var bulgaricus) while possibly surviving pas-
sage through the adverse stomach and bile conditions, have
not been shown to prevent yeast vaginitis or BV. If yogurt
is supplemented with a probiotic organism, some effect
may occur. In two studies, yogurt supplemented with an
L. acidophilus seemed to reduce the risk of yeast vaginitis
and BV, but only 7 and 13 patients, respectively, com-
pleted the study (22,23). A recent Finnish study in which
L. rhamnosus GG was taken as a daily dietary supplement,
showed reduced recurrence of UTI, thereby supporting the
concept of probiotic foods for health maintenance (24).
The most convincing data comes from studies using L.
rhamnosus GR-1 and L. fermentum RC-14 which when
ingested daily in dried form have been shown to reduce
yeast and bacterial pathogen colonization in the vagina (8).
In patients without indigenous lactobacilli, this daily ther-
apy can help maintain a normal vaginal microflora (7).

In summary, antibiotic therapy can disrupt the vaginal
microflora in a portion of women, but BV appears to be
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a more likely outcome than yeast vaginitis, according to
the antibiotics tested in this study. The similtaneous use
of probiotics during antibiotic treatment may have a role
to play in reducing the risk of urogenital infection es-
pecially if the indigenous vaginal lactobacilli have been
depleted. As an abnormal vaginal microflora is associated
with inflammation (higher cervical IL-1 beta and IL-8 cy-
tokine levels) (25) and an increased risk of sexually trans-
mitted diseases including BIV (26), the use of safe pro-
biotic supplements could still be beneficial to women
taking antibiotics.
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