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A comparison of yield from cervix versus vagina
for culturing Candida albicans and Trichomonas
vaginalis

A Joan P Boeke, Janny H Dekker, Paul G H Peerbooms

Abstract
Objective-To determine the agreement
ofculture results of Candida albicans and
Trichomonas vaginalis from the cervix
versus posterior fornix in women with
vaginal symptoms.
Design-Same patient comparison of cul-
ture results from two sample sites.
Setting-Twenty one general practices in
Amsterdam and the east of the Nether-
lands.
Subjects-Six hundred and eighty two
women aged 15 to 55 years with vaginal
symptoms, seen between 1 October 1987
and 31 May 1990.
Main outcome measures-For each site
(cervix and posterior fornix) the propor-
tion of detected C albicans and T vagina-
Us. The sensitivity of the cervical swab
related to the vaginal one. The percentage
of concordance for both microorganisms.
Results-In 248 (34%) women C albicans
was diagnosed and in 38 (6%) T vaginalis.
In 990/o of the proven C albicans cases, the
yeast was found in the vagina. In 94% C
albicans was isolated from the cervix.
Sensitivity of the cervical swab was 94%.
In 98% ofthe patients a concordant obser-
vation was made regarding detection of
yeast. In 97% of the proven T vaginalis
cases the protozoon was found in the
vagina. In 91% T vaginalis was detected
from the cervical swab. Sensitivity of the
cervical swab was 92%. The culture results
were concordant in 99%.
Conclusion-The yield from the vaginal
source was slightly better than that from
the cervix for culture of both micro-
organisms. For screening purposes,
specimen-collection for culture of N
gonorrhoeae, C albicans and T vaginals
can be combined in one swab taken from
the cervix.

(Genitourin Med 1993;69:41-43)

Introduction
Accurate diagnostic management of vaginal
symptoms includes at least detection of Tricho-
monas vaginalis, Candida albicans, Neisseria
gonorrhoeae and Chlamydia trachomatis.
According to current medical practice among
Dutch general practitioners this requires
collection of three specimens: one from the
cervix for culture of N gonorrhoeae, a second
one for cell culture of Chlamydia trachomatis
and one from the vaginal mucosa for culture of

C albicans and T vaginalis.
As general practitioners, we were interested

in reducing the number of samples needed to
be taken. Although it is commonly advised to
collect specimens from the vaginal mucosa for
culture of C albicans and T vaginalis, both
micro-organisms can also be found in the
cervix. ' 2 On the other hand, Ngonorrhoeae can
only reliably be obtained from the cervix uteri.'
It would be useful from a practical and
financial point of view to combine specimen
collection from the cervix for culture of N
gonorrhoeae with that for T vaginalis and C
albicans.

Culture is the gold standard for diagnosis of
Candida albicans and Trichomonas vaginalis
infections in cases of vaginitis.4`6 Genital C
albicans and T vaginalis infections in women
involve the squamous epithelium of the vagina.
C albicans and T vaginalis adhere only to this
type of epithelium. It is supposed that the
columnar epithelium of the higher genital tract
has a relative resistance against Trichomonas
vaginalis. Consequently the vaginal mucosa is
the source of choice for taking specimens for
culture of C albicans and T vaginalis.47
However, little information is available from
empirical research to support the diagnostic
procedure mentioned. Therefore, we con-
ducted a study which sought to answer the
following question: What is the agreement of
culture results of C albicans and T vaginalis
from one cervical swab versus one swab from
the posterior fornix in women with vaginal
symptoms?

Methods
In 21 general practices in the Netherlands, all
female patients between 15 and 55 years of age
who consulted their doctor for vaginal symp-
toms between October 1987 and May 1990
were admitted to the study, after giving
informed consent. Vaginal symptoms included
itching, irritation or non bloody vaginal dis-
charge of abnormal amount, smell or colour.
The general practices were located in Amster-
dam and an urbanised and rural area in the
east of the Netherlands. The participating
physicians were trained and instructed in
advance concerning examination, specimen
collection and administrative procedures. Each
patient was subjected to a speculum examina-
tion of the vagina and specific note was made
of the consistency, amount and colour of the
vaginal discharge. Wet smears were examined
by light microscope (400 x ) for the presence of
clue cells, leucocytes and motile trichomonads.
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The potassium hydroxide wet mount was
examined for yeast pseudo-hyphae. The
aminetest was done (fishy odour after addition
of KOH 10%) and the pH of the vaginal fluid
was measured by means of a pH indicator-
paper (Specia).
One swab was taken from the cervix for

culture of N gonorrhoeae. This swab was re-
used for culture of C albicans and T vaginalis. A
second specimen was collected from the poste-
rior fornix of the vagina for culture of C
albicans and T vaginalis. For collection of the
cervical specimen the swab was inserted 1 or
2 cm into the external os and gently rotated for
at least three seconds. An additional swab was
taken from the cervix for an ELISA test of C
trachomatis. A special sample collection and
transport kit was provided by the manufacturer
of Chlamydiazymer (Abbott Laboratories). If
the cervix was absent, the specimen collection
was limited to the vagina.

Microbiological methods
The swabs were transported in Amies medium
to the laboratory and processed within six
hours after collection of the specimens. (Labo-
ratory for Public Health, Municipal Health
Service of Amsterdam or Laboratory for
Microbiology and Immunology, Municipal
Health Service Enschede).
The specimens collected by the Amsterdam

practitioners were inoculated on chocolate
agar and Thayer-Martin medium without anti-
fungal agents. N gonorrhoeae was recovered
from both media, C albicans and other yeasts
from the second one mentioned. The speci-
mens obtained by the practitioners outside
Amsterdam were inoculated on Sabouraud
medium for culturing C albicans.
T vaginalis was cultured by incubating the

swabs in a cysteine-peptone-liver broth.8 All
isolates were identified according to standard
microbiological methods.9 The specimens
obtained for the chlamydia ELISA test were
sent to the microbiological laboratory of the
OLVG Hospital (Amsterdam) on the day of
collection for further processing. Within five
days the ELISA was performed according to

Table 1 Frequencies of diagnoses in the study population
(women with vaginal symptoms)

Diagnosis n (%)

Candida albicans 250 (37.0)
Bacterial vaginosis 122 (18-2)
Chlamydia trachomatis 51 (7.7)
Trichomonas vaginalis 39 (5.8)
Neisseria gonorrhoeae 5 (0-7)

Double and triple infections total 17 (2.5)
C alb and C trach 9
C alb and C trach and N gon 1
C alb and T vag 4
T vag and C trach 1
T vag and N gon 1
T vag and C trach and N gon 1

C albicans and T vaginalis were diagnosed if either the cervical
or vaginal swab were positive in culture. Bacterial vaginosis
was defined by three or four of the following criteria: Homo-
geneous discharge, aminetest positive, pH > 4-5 or clue cells
positive in absence of any specific infection.
(n = 682, missing: C albicans, T vaginalis, N gonorrhoeae 6;
bacterial vaginosis 1 1; C trachomatis 18).

the instructions of the manufacturer of Chla-
mydiazymer.
The diagnosis bacterial vaginosis was

defined by at least three of the following four
criteria in the absence of any other specific
infection: homogeneous discharge, positive
aminetest, pH greater than 4.5 and clue cells.

Methods for comparison
In cross tabulations the results of the cervical
and vaginal specimens were compared con-
cerning both micro-organisms. The findings in
the posterior fornix were used as a reference in
calculating the sensitivity of the cervical speci-
men. Assuming that culture does not give false
positive results the specificity was considered
to be 100%.

Results
Study population
Eligible for the study were 692 patients of
whom 10 women were unwilling to participate;
682 women were eventually enrolled in the
study. Culture results of both the cervical and
the vaginal swab were missing from six cases,
results of the ELISA test for C trachomatis were
missing in 18 women. There was insufficient
information from 11 women to exclude bacte-
rial vaginosis.

In Amsterdam, 642 women (94%) were
admitted, 40 (6%) in the east of the Nether-
lands. The mean and median age were respec-
tively 28.9 and 27.2 years. The frequencies of
C albicans, T vaginalis, N gonorrhoeae, C tracho-
matis and bacterial vaginosis are shown in table
1.
A cervical swab could not be taken, from

eight patients because they had undergone a
hysterectomy and in one patient a cervical
swab only was available. Consequently 667
cases were included in the analysis.

Candida albicans
Infection due to a Candida species was found
in either cervix or posterior vaginal fornix in
248 women (37%). Of these infections 240
were due to C albicans. In eight cases (3%)
other species were involved: Candida stellatoi-
dea 3, Torulopsis glabrata 2, and in one patient
each Candida krusei, Candida tropicalis and
Candida guilliermondi. All yeast infections were
included in the analyses and registered as C
albicans for the sake of convenience.

Table 2 compares the culture results from
the cervix and vagina. In 14 cases of 247
vaginal positive women the culture of the
cervical swab was negative for C albicans. In

Table 2 Comparison of culture results of C albicans from
vaginal and cervical site

Posteriorfornix

Positive Negative Total

Cervix

Positive 233 1 234
Negative 14 419 433
Total 247 420 667
Sensitivity of the cervical swab: 94%
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Table 3 Comparison of culture results ofT vaginalis from
vaginal and cervical site

Posterior fornix

Positive Negative Total

Cervix

Positive 34 1 35
Negative 3 629 632
Total 37 630 667
Sensitivity of the cervical swab: 92%

one case C albicans was only cultured from the
cervix. Consequently, in 99% of the proven C
albicans cases, the yeast was found in the
posterior fornix. In 95% C albicans was isolated
from the cervical swab. In 652 of 667 women a

concordant observation was made (98%).

Trichomonas vaginalis
Thirty eight of 667 (6%) women had a T
vaginalis cultured from either site (table 3).
Three of 37 (8%) vaginal positive cases had a

negative culture from the cervix. In one

woman T vaginalis was only found in the
cervical swab. Thus in 97% of the proven T
vaginalis cases the protozoon was found in the
swab from the posterior fornix. In 91% T
vaginalis was detected from the cervical swab.
The sensitivity of the cervical swab was 92%.
In 663 cases the culture results from the two
sites were concordant (99%).

Discussion
In our study, the yield from the vagina was

slightly better than that from the cervix, both
for culture ofC albicans and T vaginalis. On the
other hand, the vaginal swab is not infallible as
in single cases both organisms were detected
only from the cervical swab.
We conclude that for screening purposes, the

swab taken from the cervix for culture of N

gonorrhoeae can be reused for culture of C
albicans and T vaginalis. This procedure does
not appear to affect the sensitivity for the
detection of gonorrhoea.

This information is relevant for general
practitioners who want to take a specimen in
women with vaginal symptoms but who may
miss any specific sign of vaginitis or cervicitis.
In an earlier study we observed that in approx-
imately one quarter of these cases a specific
cervical or vaginal infection could be found. In
these cases the physican could confine himself
to collecting one swab from the cervix, for
detection of C albicans, T vaginalis and N
gonorrhoeae with minimal loss of sensitivity.
Apart from this, a specimen from the cervix
has to be obtained for diagnosis of C trachoma-
tis. However, if T vaginalis and C albicans are
considered to be the most likely infections then
the specimens should be collected from the
vagina.
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