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SUMMARY Non-specific vaginitis is a commonly diagnos-
ed condition defined in a similar manner by most authors.
Although assumed to be of infective aetiology, no single
organism has yet been accepted as the primary agent. This
syndrome was studied in two groups of women presenting
to general practitioners or attending a family planning clinic.
The two groups were of similar ages and had similar markers
of sexual activity. Of the 173 women studied, 90 had symp-
toms. Of the symptomatic women 9.5% could be categoriz-
ed as having non-specific vaginitis and 36.7% as having an
alternative cause for their discharge. Gardnerella vaginalis
were found to be associated with anaerobes, clue cells and
staphylococci more frequently than by chance.

The isolation of G. vaginalis or anaerobes was assessed
for their ability to help confirm the diagnosis of non-specific
vaginitis and to distinguish this from other possible
pathology. In patients with clinical non-specific vaginitis, the
isolation of G. vaginalis proved the most sensitive (100%)
though not a very specific (77.4%) indicator, whereas
anaerobes were more specific (93.2%). The presence of
anaerobes was a better predictor of non-specific vaginitis
(30.8%) than G. vaginalis (18.9%). It was concluded that
providing laboratory facilities specifically for the isolation of
G. vaginalis would be of little benefit to the general practi-
tioner in diagnosing non-specific vaginitis since it would add
to the cost of processing specimens, whereas reporting the
presence of heavy growths of anaerobes provides some con-
firmation and adds little to the cost.

Introduction
GARDNER and Dukes' described a specific 'vaginitis'1J characterized by a grey homogenous and odorous vaginal
discharge of more alkaline pH than normal. They attributed the
infection to a bacterium they called Haemophilus vaginalis and
found a strong correlation with the presence in the vagina of
'clue' cells, described as degenerating epithelial cells with a
granular appearance owing to bacteria adherant to their surface.
They also described a 'fishy' odour when potassium hydroxide
was added to the vaginal secretions of patients they diagnosed
as suffering from this condition; this test became known as the
'amine' test.
The bacterium has suffered two reallocations of genus, in-

itially to the genus Corynebacterium and thence, in recognition
of its uniqueness to the genus Gardnerella containing the single

M.C. Kelsey, Consultant Microbiologist and G.K. Mann, MLSO, BarnetGenerl Hospital, Hertfordshire; A.M. Bangham, General Practitioner,
Barnet, Hertfordshire; J. Milnthorpe, General Practitioner, London.
© Journal ofthe Royal College ofGeneral Practitioners, 1987, 37, 56-58.

species vaginalis.2 G. vaginalis is a pleomorphit Gram-variable
rod, both catalase and oxidase negative with an unusual
laminated cell wall.

This single species aetiology of non-specific vaginitis has been
cast into doubt by a number of findings. First the organism is
frequently found in asymptomatic women; secondly the syn-
drome responds to treatment with metronidazole3 to which it
is not fully sensitive in vitro. Thirdly the positive amine test3
is probably the result of the presence of increased numbers of
anaerobes which themselves are associated with this disorder4
and finally other motile, curved anaerobic rods have recently
been found in association with the syndrome.5
A study was performed to evaluate the usefulness of providing

a G. vaginalis isolation service in a community practice. In view
of the clinical nature of the diagnosis, based as it is on a
homogenous grey discharge, with a pH greater than 5.0, positive
amine test and clue cells and recent suggestions about the im-
portance of anaerobes, it was proposed to assess the value of
laboratory isolation of G. vaginalis and anaerobes as an aid to
confirming the diagnosis.

Method

Study population
Two groups of women were studied; patients presenting to four
general practices and those seen in a family planning clinic. All
women seen in general practice complained of a vaginal
discharge, whereas those seen in the family planning clinic in-
cluded asymptomatic patients; thus comparisons between dif-
ferent groups could be made.

Clinical examination
A questionnaire on each patient was completed by the examin-
ing doctor. This comprised a brief sexual and menstrual history
and a description of the discharge and any symptoms relating
to the genital tract.
A physical examination, including visualization of the cer-

vix, was performed and the presence or absence of a discharge
or abnormal odour was noted. The pH of the vaginal secretions
was measured using indicator paper and the amine test perform-
ed at the time of examination by adding 10% potassium hydrox-
ide to secretions smeared on a glass slide.
The doctor performing the examination collected four

specimens: two plain cotton swabs from the posterior fornix,
one of which was placed in trichomonas/monilia medium
(Southern Group Laboratories) and the other in Amies
bacteriological transport medium; and two endocervical swabs,
one in chlamydial transport medium and the other, a charcoal
swab for gonococcal culture, in Amies transport medium.

Laboratory methods
Specimens reached the laboratory within 24 hours and the
bacteriological swabs were cultured on arrival. Those for
chlamydial isolation, using idoxuridine treated McCoy cells, were
held in liquid nitrogen if culture was not possible within 24 hours
of sampling. Material from the posterior fornix were examined
by wet preparation for Trichomonas vaginalis, and by Gram's
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stain for pus and clue cells. Non-selective anaerobic culture was
performed on horse blood agar. Selective media, incubated in
their appropriate atmosphere, were used for coliforms and
staphylococci, yeasts, group B streptococci, and gonococci.
Trichomonas/monilia medium was examined after 48 hours in-
cubation at 37 0 C. Anaerobes were identified as such if they
were sensitive to a 50 Mg metronidazole disc when incubated
anaerobically on horse blood agar and examined at 48 hours.
Neisseria gonorrhoea, Candida albicans and haemolytic strep-
tococci were identified by routine laboratory methods.6
Two selective media for the isolation of G. vaginalis were

inoculated; human blood bilayer7 incubated aerobically in 6%
CO2 and purple starch agar8 incubated anaerobically. G.
vaginalis was identified if the following criteria were met after
48 hours incubation: typical colonial morphology, 1 mm beta-
haemolytic on human blood bilayer or 0.5 mm yellow colonies
on purple starch agar medium; pleomorphic Gram variable rods
on microscopy; negative oxidase and catalase reactions from pure
sub-cultures; metaphosphate granules when stained by Albert's
method; fermentation of starch, glucose and maltose strongly
and lactose weakly; failure to ferment mannitol; an absence of
greening on chocolate agar.9 A further category of G. vaginalis-
like organisms was made and these were morphologically and
culturally similar to G. vaginalis but showed variable fermenta-
tion reactions. All fermentation reactions were performed by the
method of Dunkelberg and colleagues.'0

Patients were considered to have non-specific vaginitis if their
discharge were found on examination to meet at least three of
the following criteria: a homogenous grey consistency, pH greater
than 5.0, a positive amine test or the presence of clue cells, and
if no other infective cause for their discharge could be found
(C. albicans, T vaginalis, C trachomatis or N. gonorrhoea). For
the purposes of analysis, a symptomatic patient was one who
complained of or was found on examination to have a vaginal
discharge or odour.

Results

Family planning and general practice populations
One hundred and seventy-three women were studied, 114 atten-
ding the family planning clinic, 31 of whom had symptoms or
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a frank discharge on examination. Fifty-nine patients presented
to their general practitioners with symptoms. The mean age of
women from the family planning clinic was 28.1 years (range
18-36, standard deviation 7.7) and from the general practices
was 29.2 years (range 17-36, SD 9.3). Four of the clinic women
and two of the practice patients had changed sexual partners
within the preceding month. The number of women having a
single partner in the preceding year was 96 (84.2!7o) of those at-
tending the clinic and 51 (86.4%) of those attending the prac-
tices; the numbers with three or more partners were six (5.3%)
and four (6.9%70) respectively. Forty-three (37.7%) clinic patients
used barrier methods of contraception (sheath or cap) compared
with only 11 patients (18.6%) seen in general practice (X2 =
5.39, 1 df, P<0.05).
Out of the total 90 patients with symptoms, a possible infec-

tious cause for the discharge was found in 26 (28.9!7o) of them:
19 had C albicans, four C trachomatis and three T vaginalis,
but N. gonorrhoea was not isolated from any patient. Of the
83 asymptomatic patients, seven had C. albicans present.

Relationship of G. vaginalis to other indicators
For the 140 women presumed to have no pathogens present (that
is, 76 asymptomatic women plus 64 symptomatic women with
no infectious cause found) the relationship of G. vaginalis to
anaerobes, clue cells, staphylococci and a positive amine test are
given in Table 1. There was a highly significant association bet-
ween G. vaginalis or G. vaginalis-like bacteria and the presence
of anaerobes and clue cells. G. vaginalis were also significantly
associated with staphylococci and a positive amine test.

Comparison of diagnostic groups
The clinical findings for the women with no recognized cause
for their discharge were compared with the 'normal' women and
analysed in two diagnostic groups (Table 2). First, it was found
that G. vaginalis, anaerobes and clue cells, but not a positive
amine test, all occurred more often in patients with symptoms
(discharge or odour) than in normal patients but this did not
reach statistical significance. Secondly, for patients diagnosed
as having non-specific vaginitis - defined by examination,

Table 1. Relationship of G. vaginalis to the presence of anaerobes, clue cells, staphylococci or a positive amine test for the 140 women
presumed to have no pathogens present.

Test for G. vaginalis No. (%) of cases
or G. vaginalis-like Anaerobes Clue cells Positive amine Staphylococci
organisms Total present present test present

Positive 37 10 (27.0) 13 (35.1) 9a (25.0) 14 (37.8)
Negative 103 3 (2.9) 2 (1.9) Job (10.3) 17 (16.5)

P<0.001 P<0.001 P<0.05 P<0.05
a 36 observations. b 97 observations.

Table 2. Analysis by diagnostic group for the 140 women presumed to have no pathogens present in whom G. vaginalis, anaerobes
and clue cells were found.

No. of cases/total tested (percentages in parentheses)
G. vaginalis or
G. vagina/is-like Anaerobes Clue cells Positive amine

Diagnostic group organisms present present present test
Symptomatic 21/64 (32.8) 8/64 (12.5) 8/64 (12.5) 8/60 (13.3)
Asymptomatic 16/76 (21.1) 5/76 (6.6) 7/76 (9.2) 11/73 (15.1)

NS NS NS NS
Non-specific vaginitis diagnosed 7/7 (100.0) 4/7 (57.1)
Non-specific vaginitis not diagnosed 30/133 (22.5) 9/133 (6.8)

P<0.001 P<0.001
NS = not significant.
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pH, clue cells and the amine test - G. vaginalis and anaerobes
were strongly associated with the diagnosis of non-specific
vaginitis. (Because clue cells and a positive amine test are part
of the definition of non-specific vaginitis their numbers are not
given on Tible 2.)

Sensitivity and specificity of tests
The results were used to provide a measure of the accuracy of
the two laboratory tests associated with non-specific vaginitis
(Table 3) and to assess whether the isolation of anaerobes or
G. vaginalis or a combination of the two was most useful in
confirming the diagnosis. The isolation of G. vaginalis was the
most sensitive of the tests detecting all cases, whereas the isola-
tion of large numbers of anaerobes gave only a 57.1% sensitivi-
ty. The finding of anaerobes in the vagina was the more specific
test (93.2% compared with 77.4% for G. vaginalis) as well as
being a better predictor of non-specific vaginitis (30.8% com-
pared with 18.9%). The absence of G. vaginalis and anaerobes
from the vagina would appear to be almost equivalent in predic-
ting that the patient clinically did not have non-specific vaginitis
(lOOlo and 97.67o respectively). The combinations of the two
tests did not improve the overall performance of the individual
tests.

Discussion
With the exception of their methods of contraception, women
presenting to the family planning clinic and to general practice
were well matched with regard to age and markers of sexual ac-
tivity. It is therefore reasonable to assume that the two groups
derive from the same population and analysis in terms of patients
with disease (symptomatic) and a group of normal patients is
justified.
The results showed that of the 90 patients who had the symp-

toms of discharge or odour, 26 (28.8%) had a recognized cause
for their discharge and seven (7.7%) met the diagnostic criteria
for non-specific vaginitis. Thus 36.7% of patients (33 of 90) with
symptoms could be accommodated in a diagnostic category and
21.20/o of these patients (7 of 33) had non-specific vaginitis.
The current microbiological status of non-specific vaginitis

is that gardnerella, anaerobes of the genus bacteroides4"1' and
curved motile anaerobes of the genus mobiluncus5 are in-
dicators of an abnormal flora associated with this syndrome.

Table 3. Value of laboratory criteria for the diagnosis of non-specific
vaginitis (expressed as percentages).

Predictive Predictive
value of value of
positive negative

Sensitivitya Specificityb testC testd
G. vaginalis or

G. vaginalis-like
organisms 100.0 77.4 18.9 100.0

Anaerobes 57.1 93.2 30.8 97.6
G. vaginalis,

G. vaginalis-like
organisms or
anaerobes 100.0 75.2 17.5 100.0

Number of women with NSV and a positive laboratory test
Total number of women with NSV tested

b Number of women without NSV and a negative laboratory test
Total number of women without NSV tested

Number of positive laboratory tests in women with NSV
Total number of positive laboratory tests

d Number of negative laboratory tests in women without NSV
Total number of negative laboratory tests

Although no attempt was made to identify mobiluncus, gard-
nerella were found more often than associated by chance with
anaerobes, clue cells, staphylococci and a positive amine test.
The relationship appears more certain with anaerobes and clue
cells than with staphylococci and positive amine tests. The
association of gardnerella with staphylococci has been previously
reported by Bramley, Dixon and Jones,'2 who noted that when
this occurred other clinical signs, especially odour, occurred more
frequently.
The isolation of G. vaginalis in the absence of a clinical

diagnosis performs poorly when compared with anaerobes
(predictive value of a positive test) if used as a diagnostic tool.
Not all general practitioners will perform the clinic tests, so
anaerobe isolation would appear more appropriate for diagnosis.
Most laboratories perform anaerobic cultures routinely, but G.
vaginalis cultures require additional selective media. Anaerobes
perform more satisfactorily in all our measurement criteria with
the exception of the sensitivity of the test, but as both nominator
and denominator are dependent on the definition of non-specific
vaginitis its value as a predictor of performance in a general prac-
tice population may be reduced.

In summary, the establishment of a G. vaginalis isolation ser-
vice would be of little benefit to general practitioners and would
add considerably to the cost of processing vaginal specimens.
However the laboratory should report the presence of clue cells
and heavy growths of anaerobes as these provide some confir-
mation of their clinical diagnosis of non-specific vaginitis while
adding little to the cost.
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