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DURING PREGNANCYBACTERIAL VAGINOSIS

REET MÄNDAR' HENN SAAG, PEETER PEIL, and MARIKA MIKELSAAR

SUMMARY

we investigated the vaginal microflora of 42 women repeated-ly

(4-7 times) dĮring pregnāncy (in the period between 6 and 38

Ļeeks of ģestation).bitįtions- of the maįerial were inoculated into
different riedia and incubated aerobically and anaerobically. Sub-
seįuentlv the total count of niicroorganisms per swab and the rela-
tivä perčentage of lactobacilli in thį total microbial count of the

vagina were c;lculated. From the first dilution of the material also a
Gräm-stained smear was made which was evaluated using the scor-

i* iu.t".n of Nusent et al. (1991) for diagnosing bacterial vagi-
no-sis'(BV). Also the presence of "clue cells" was registered' 

.

wė roįna BV in y3qo of the samples. At ļeast one episode of
BV during pregnancy occurred in 20 women out of 42, seven of
them had"gV iā all t-he samples. ''Clue cells'' were found in 68 out
of 72 samples with BV ancį in two cases out of 114 intermediate
microflora.

Lactobacilļi were found in 39 out of 42 women and in 139 out
of 229 samples. Their median relative amount in the microflora
was similai in case of normal and intermediate vaginal flora
whereas it was 0 in all the scores of BV. The incidence and relative
amount of lactobaciļli in the vaginal microflora increased during
į.įnnur"v. at the same time thJ incidence of BV by Gram-stain
ä""i"u'"ā.'A dynamic Survey of pregnant women can provide a

model for studying the microbial ecology of BV.

INTRODUCTION

Bacterial vaginosis (BV) is found
to be quite common among pregnaņt
women (Cristiano et al., 1989; Kurkį
et al., t992; McGregor et al., 1990;
Thomason et al., 1991). It has been
associated with several pregnancy
complications (Baron and FinegoĮd,
1990; Hovme, 7989; Kurkį et a|.,
1992: Maidh,I99I McGregor et al.,

t990; Nugent et al., 1991) and the
altered vaginal microflora may induce
chanses iį the microflora formation
of thį new-born (Lundequist eļ al.,
1 98s).

In BV the absence or low numbers
of lactobacilli is reported (Spiegel,
1991; Thomason et al., 1991). How-
ever. it is not known whether the
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Table 1: Characteristics of the pregnant lvomen investigated

Study
group

No. Age
(range and

mean)

Number of
previous

pregnancies
(range and mean)

Number of women with
anti- hormonal

bacteriaļ treatment
treatment

Adverse
pregnancy
outcome3

(Vo)

Group I

Group II

19-29
(22.e)
20-35
(26;7)

o-2
/o ?\
0-5

\L.L)

11ļ23
(4'7.8)
1r/19
(s7.e)

t9

0

r92

gr

gl

I Nitrofurans for urinary tract infections (4 women of Group I and 4 women of Group II),
Metronidazole for trichomoniasis (1 and l), Clotrimazole (3 and 0) or Nystatin (O and 1) for
vaginal candidiasis, Sulphonamides (2 and 3), Ampicillin (0 and 1) or oxaciļļin (0 and l) for
resoiratorv tract infections.

2 Turinal (dedeon Richter, Hungary), contains 5 mg allyloestrenol. The hormonal therapy (5-15
mg daily) was stopped before the 20th week of gestation.

3 Threatened prematuĪity, preteūn delivery and/or premature rupture of membranes.

changes in counts of lactobacilli are
directly correlated with the incidence
of BV. Several investigators have de-
scribed the increase in vaginal lacto-
bacilli before birthgiving (GaĮask,
1988; Redondo-Lopez et al., 1990).
At the same time there are very few
dynamic studies of BV (Platz-Chris-
tensen et al., 1993) and no studies
comparing these two indicators dy-
namically during pregnancy. Also we

could not find any investigations
comparing by cultivation the relative
percentage of lactobacilli in the mi-
croflora and by Gram-stained slides
in the incidence of BV.

The aim of the present survey was
to study the occurrence and dynamics
of BV during pregnancy and to com-
pare it with the presence and amount
of lactobacilli.

MATERIAL AND METHODS

Two groups of pregnant women
were investigated during a prospective
study at the Tartu Maternity Hospital
(Table 1). The first group consisted
of 23 consecutive pregnant women
presenting before the 17th week of
gestation who had never delivered be-
fore (Group I), and the second group
of 19 consecutive women presenting
with a threatened abortion before the
12th week of gestation (Group II).
Each woman \ryas investigated 4-''ļ
times; altogether 229 investigations
were performed. The periods of
sampling were <10 weeks, 11th-16th,

17 th-ZZnd, 24th-26th, 28th-30th,
32nd-34th and 36th-38th weeks of
gestation, during ordinary visits to
gynaecologist. Forty out of 42
women delivered live babies, one de-
livered a foetus mortus with multiple
abnormalities and we lack informa-
tion about the course of delivery of
one person.

Specimens were taken from the
lateral side of the internal part of the
vagina. To maintain the viability of
fastidious microorganisms blood-
thio glycollate-agar-coated cottonwool
swabs were used. The swabs were put
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Women w$hout BV

Figure 1: occurręnce of BV among pręgnant women.

into tubes containing carbon dioxide
sealed with rubber stoppers. The
specimens were sent to the laboratory
within 2 hours of collection.

Before inoculating the plates, the
swabs were shaken in 2 ml of pre-re-
duced phosphate buffer under a gen-
tle stream of oxygen-free CO2. Dilu-
tions l0-r-16-s (0.1 ml) of the bacte-
rial suspension were then inoculated
into pre-reduced blood-thioglycol-
late-agar- medium handled as modi-
fied roll-tubes for anaerobic microor-
ganisms (MikeĮsaar et al., 1984). The
material was also inoculated onto
freshly prepared blood-agar with 5?o
human blood. onto lactobacilli and
streptococci selective MRS-4 agar
(Lenzner et al., t984), and onto Endo
and Sabouraud media. The blood
agar and the Endo and Sabouraud
media were incubated aerobically at
37"C and examined 48-72 h later.
The MRS-4 medium was incubated at
37"C in I07o C02 for 72 h and the roll
tubes at 37"C for ''12-120 h.

BV in some samples
o

BV in most samples
7

BV in all samples
7

The lactobacilli were identified on
the basis of colony and cellular mor-
phology and negative catalase pro-
duction (Lenzner et a1.,1984). In case
of each separate sample we calculated
the total count of microorganisms per
swab and the relative percentage (Vo)
of lactobacilli in the total count of
microbes of the vagina.

From the first dilution of the ma-
terial also a Gram-stained smear was
made for diagnosing BV. The slides
were read using the scoring system of
Nugent et al. (1991): large Gram-
positive rods, small Gram-negative
and -variable rods and curved Gram-
variable rods have to be counted in 3
different oil-immersion fields and the
criterion for BV is a score of 7 or
higher; a score between 4 and 6 is
considered intermediate, and a score
between0and3normal.

Also the presence of "clue cells"
was registered.

Data were analysed by regression
analysis.

RESULTS

We found bacterial vaginosis in 72 nancy had occurred in 20 (47.67o)
(3I.3Vo) out of 229 investigations. At women out of 42 (Figure 1). Fourteen
least one episode of BV during preg- of them had BV in most of the sam-
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Figure 2: Occurrence of "clue cells" in different vaginal microfloras.

40

BV

ples, in 7 of them it
the samples. ln 22
never revealed.

was found in all episode of intermediate vaginal mi-
women BV was croflora.

"Clue cells" were found in 68 out
of 72 samples with BV (Figure 2).
They were also found in two cases out
of 114 in the intermediate and never
once in the normaĮ microflora (r =
0.94).

We could find little difference be-
tween two groups studied; in women
with threatening abortion BV could
be detected less frequently (Table 2).

Nearly half (49.8Vo) of all the in-
vestigations showed the intermediate
vaginal microflora, the normal mi-
croflora being found only in I8.87o
of the samples. Not a single rwoman

was found to harbour a normal mi-
croflora (score 0 - 3) during their
complete pregnancy, everYone of
those 22 without BV had at least one

Table 2: occurrence of BV in the diffęrent groups

Study group Occurrence of BV (7o)

Total 7o No. of women No. of women Stable

of samples with BV in the with BV in the BVr
first sample last sample

I
I

36.2
26.5

8ļ23 (34.8)
8/r9 (42.1)

8123 (34.8) 'Īl23 (30.4)
2119 (l0'5) 5ļ19 (26.3)

I in more than half of samples.

2"1
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Score of vaginal microflora by R.p Nugent et al.

Figure 3: Relative amounts of lactobacilli in different vaginal microfloras..

Lactobacilli were found in 39
(92.8Vo) out of 42 women and in 139
(60.7Vo) out of 229 samples. Their
median relative amount in the mi-
croflora did not differ in cases of the
normal and intermediate vaginal flora,
whereas it was 0 in all scores of BV
(Figure 3).

The incidence and relative amount

of lactobacilli in the vasinal mi-
croflora įncreased during įregnancy
(r = 0.90, p = 0.005; Figure 4). At the
same time the incidence of BV bv
Gram-stain decreased (r = -0.62, p =
0.13). Also the mean score of vasinal
flora decreased during p.egnāncy
(from 5.2 to 4.7).

DISCUSSION

We could detect BV quite fre-
quently (in 31 .37o of the samples) in
the pregnant women that we exam-
ined. The incidence of BV corre-
sponds to the data provided by other
authors who have found BV in 10 to
267o of pregnant women (Cristiano et
al., 1989; Kurki et al., 1992; McGre-
gor et al., 1990; PĮatz-Chrįstensen et
al., 1993; Thomason et al., 1991). Our
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study confirms the previous findings
that the presence of įhe ''clue cells'' -is
really a good marker of BV which
allows to diagnose BV rapidly without
counting microbial morphotypes.

At the same time the total number
of women harbouring BV in at least
one sample during pregnancy was
very high (20 out of 42 i.e. 47.6Vo).
Our dynamical investigation showed
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Figure 4: Dynamics of the relative amount of lactobacilli and occurrence of BV during
pregnancy.
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that in some women BV was unstable,
whereas others had it throughout their
pregnancy. The instability of BV has
been previously described but mainly
in nonpregnant women (Bump et al.,
1988; Pļatz-Crįstensen et al., 1993;
Livengood et al., 1990; Piot et al.,
1983). Consequently, the treatment of
BV during pregnancy can be post-
poned till the diagnosis of BV is re-
peatedly confirmed.

In Group II the BV was somewhat
less frequent, especially at the end of
pregnancy. This may be connected
with their hormonal therapy which
has been shown to influence the mi-
crobial types and population levels in
the vagina (Redondo-Lopez, 1990).

Lactobacilli were the frequent
colonisers of pregnant women. We
found that their relative amount in the
microflora increased towards the end
of pregnancy. This finding is in good
correlation with the complementary
decrease of incidence of BV in the
same women. Seemingly the coloni-
sation of the vagina by lactobacilli

* Lactobacilli

Ū Normal

E lntermediate

ffiev

really intervenes with the incidence of
BV, apparently by improving the mi-
crobial ecology of the vagina.

We could not find differences be-
tween the relative amount of viable
lactobacilli in case of the normal and
the intermediate vaginal floras. The
possible explanation may be that the
"lactobacillus-morphotype" in Gram-
stained slides partially includes also
some other Gram-positive rods eubac-
teria, bifidobacteria, bacilli, and acti-
nomyces. These microbes may help
to perform the colonisation resistance
of vaginal microflora. According to
our survey it seems that the total
amount of Gram-positive rods grad-
ually decreases up to the point when
in case of BV both lactobacilli and all
the other Gram-positive rods disap-
pear. So only by bacterioscopic stud-
ies it would not be possible to deter-
mine the real composition of Gram-
positive flora and make conclusions
about the interrelations between the
persistence of lactic acid microflora
and incidence of BV.
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Consequently, pregnancy serves as
a useful natural model for revealins

dynamical ecological changes
vaginal microflora.
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