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This study compares potassium hydroxide (KOH), Microstix-
Candida, and Nickerson's medium with Sabouraud agar in the
isolation of Candida. Of 204 symptomatic and asymptomatic-
women, 36 had Sabouraud cultures positive for Candida.
The KOH preparation demonstrated both poor sensitivity and
poor predictive value in the isolation of Candida, while
Microstix-Candida and Nickerson’s medium were statistically
indistinguishable from Sabouraud agar. The use ot either
Microstix-Candida or Nickerson’s medium is recommended in
the evaluation of Candida vaginitis when the KOH preparation

IS negative.

Vulvovaginitis associated with Candida albi-
cans is a common problem in ambulatory care.
Reported prevalence rates from diverse populations
vary from 5to 17 percent.ii

Current clinical strategies suggest that classic-
symptoms (eg, vaginal discharge, vulvar pruritus)
and microscopic identification of yeast organisms
are sufficient to complete the diagnosis of Candida
vaginitis. Even without microscopic verification,
symptoms are often used to justify the initiation ot
therapy. Previous research, however, has indi-
cated that there are probably few. if any, symp-
toms that accurately predict Candida infection.lm
Moreover, with costs of medical therapy increas-
ing, the economic implications of the therapeutic
trial without microscopic or culture diagnosis must
be addressed.

Several vaginal smear preparations and stain-
ing techniques are available, including potassium
hydroxide. Gram stain, and India ink, each requir-
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ing five to ten minutes for completion. The three
commonly available culture techniques for Can-
dida isolation are Nickerson's medium, Microstix-
Candida (a modification of Nickerson's medium),
and Sabouraud agar, the laboratory standard for
fungal culture.

This study evaluates the sensitivity, specificity,
and predictive value of the KOH preparation,
Microstix-Candida, and Nickerson’s medium in
the isolation of Candida using Sabouraud agar as
the reference standard. Based on the results, a
strategy for using cultures in the diagnosis and
management of Candida vaginitis will be proposed.

Methods

The study population was a representative
sample of all nonpregnant female adult patients
visiting the Family Medical Center at the Univer-
sity of Washington during a 12-month study period
(September [, 1980, through September 20, 1981).H
The study subjects were chosen among female pa-
tients who were expected to require a pelvic exam-
ination either as part of a health maintenance
routine or for a variety of symptoms. A nurse
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practitioner administered a questionnaire assess-
ing demographic and historical information, com-
pleted a pelvic examination, and obtained and read
laboratory specimens on all subjects. The study
nurse practitioner was not unaware of clinical find-
ings, but the investigators were able to verify
KOH and culture reading accuracy through cross-
reader reliability testing. During the pelvic exami-
nation a sterile cotton swab was applied to the left
lateral vaginal wall or to the area of apparent
symptom involvement. The single swab was
plated on a slide for KOH preparation, a Micro-
stix-Candida strip, a Nickerson’s medium slant,
and a Sabouraud agar preparation, in that order,
rotating the swab 90° after each plating. The KOH
preparation was read immediately, and the
Microstix-Candida and Nickerson’s medium prep-
aration were read at 24 and 48 hours. The
Sabouraud culture was read at 48 hours by a
mycology laboratory consultant who was able to
confirm Candida albicans by germ tube appear-
ance.

KOH

A 20 percent solution of KOH is applied to the
specimen, and the slide warmed briefly by flame
prior to microscopic examination. The KOH dis-
solves the cellular elements on a wet smear, leaving
behind hyphae of the Candida albicans organism,
which are identified microscopically. The cost ofthe
test materials is minimal.

Nickerson's Medium

Nickerson’s medium is bacteriostatic agar con-
taining a bismuth derivative that is affixed to a
slant in a glass tube. When in contact with Candida
albicans, the bismuth is reduced, leaving a brown
or black deposit on the otherwise clear medium.1
The medium costs about 75 cents and requires a
24-hour and a 48-hour incubation at 37° C for final
reading. Unused media must be refrigerated.

Microstix- Candida

Microstix-Candida is a plastic test strip modifi-
cation of Nickerson’s medium stabilized on a
1cnT dehydrated surface. When hydrated, the
square of medium is plated with the specimen, in-
cubated at 37°C, and read at 24 and 48 hours. The
cost per test strip is approximately $1.40. No re-
frigeration is necessary, and the shelf life is three
years. 101
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Sabouraud Agar

Sabouraud agar is the clinical reference labora-
tory fungal isolation medium evaluated at 48 hours
and thereafter for the presence of a variety of fun-
gal organisms. Germ tube analysis confirms sus-
pected Candida isolations.

Results

Of 204 women who completed the study, 37 had
no elicitable genitourinary symptoms, while the
remainder complained of a variety of symptoms,
including dysmenorrhea, pruritus, vaginal dis-
charge, dysuria, and pelvic pain. Vaginal symp-
toms were reported by 132 (65 percent) of the par-
ticipants. Microbiologic results are summarized in
Table 1 Using Sabouraud medium as the refer-
ence standard, sensitivity of comparison tests
ranged from a low of 19 percent (KOH) to a high of
83 percent (Microstix-Candida). Sensitivities of
Microstix-Candida cultures and Nickerson’s me-
dium were highest at 48 hours’ incubation, suggest-
ing that negative cultures at 24 hours be re-
evaluated at 48 hours. Specificity proved to be
greater than 95 percent for all of the comparison
tests. Using McNemar’s chi-square test for paired
data, the results of Microstix-Candida and Nicker-
son’s medium read at 48 hours are statistically
similar to those of Sabouraud agar. Nickerson’s
medium and Microstix-Candida were compared
with each other and found to be statistically simi-
lar in their ability to detect the presence or ab-
sence of Candida.

Discussion

Vulvovaginitis associated with Candida infec-
tion is a benign problem; however, the symptoms
are uncomfortable and most office visits are char-
acterized by a sense of urgency in diagnosis and
treatment. The classic symptoms of infection
alone are not sufficiently reliable to permit correct
diagnosis and treatment.1216 Indeed, Odds,3in a
chapter on the diagnosis of Candida, states:

Acute pruritus and discharge are the commonest pre-
senting complaints but neither symptom is invariably
associated with the disease. The classic sign is the pres-
ence of white curd-like particles, although intense ery-
thema and edema of the labia minora, introitus, and
lower third of the vaginal mucosa with or without thrush
particles are a more consistent finding. The accurate
diagnosis of vaginal thrush requires both clinical and
laboratory information.
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Table 1. Comparison of Diagnostic Tests With Results on Sabouraud Agar

Positive
Sabouraud
Diagnostic Test No. Cultures

KOH (20% solution) 199 36
Microstix-Candida (24 h) 200 35
Microstix-Candida (48 h) 193 35
Nickerson's medium (24 h) 200 35
Nickerson's medium (48 h) 199 36

Sensitivity Specificity
Positive of of
Diagnostic Diagnostic Diagnostic McNemar*
Test Test (%) Test (%) Chi-Square
7 19 98 19.53
P < .001
18 51 97 5.5
P < .025
29 83 96 0
NS
1 31 99 19.36
P < .001
26 72 97 1.067
NS

*Note: Significant difference indicates that comparison test result differs statistically from Sabouraud

culture result

McLennan et al add, “ Symptoms alone are unreli-
able for diagnosis; swabs made directly from the
lesion should be cultured for yeasts. Detection of
yeasts or pseudohyphae by microscopic examina-
tion of smears of a discharge are occasionally use-
ful, but the isolation of Candida in culture is the
sensitive and necessary finding to confirm the
diagnosis.” 2

It must be recognized that although the isolation
of Candida does not prove disease, it offers ad-
junctive evidence to be considered with the clini-
cal presentation in making a diagnosis. This study
does not address different strategies combining
clinical and laboratory findings, but documents the
value of several tests in the isolation of Candida.
The results of this study support the assertion that
the KOH preparation is only occasionally useful,
having demonstrated poor sensitivity and predic-
tive value. Furthermore, two simple and inexpen-
sive office culture techniques, Microstix-Candida
and Nickerson’s medium, yield results that are
statistically indistinguishable from the reference
standard, Sabouraud culture.

Weissberg' found a nearly perfect correlation
between Microstix-Candida and Sabouraud agar.
Schurz et alI7 noted that Nickerson’s medium de-
tected 10 percent fewer mycoses, and Microstix-
Candida detected 20 percent fewer compared with
Sabouraud agar. Weissberglfound that the KOH
preparation detected 70 percent of isolations iden-
tified by culture. Davies and Savage'” demon-
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strated similar Microstix-Candida sensitivity (89
percent), while finding a higher KOH sensitivity
(78 percent) than did all comparable studies. Rindt
and Weigerding"1noted that Nickerson’s medium
correlated almost perfectly with Microstix-
Candida (425 cases). It is difficult to explain the
poor results of the KOH preparation in this study.
This test is complex, however, and could produce
variable results because of a number of factors, eg,
sample taken, time spent in the slide examination,
and skill required to identify yeast. In this study,
the use of vaginal medications or douching in the
weeks prior to examination was less than 15 per-
cent and was not related to yeast identification on
KOH smear. Diagnostically similar, Microstix-
Candida and Nickerson’s medium both require 24
to 48 hours to demonstrate growth. Microstix-
Candida requires less storage space and does not
require refrigeration, but it costs more than Nick-
erson’s medium. The cost of an empirical trial of
a therapeutic medication ranges from $8 to $15,
representing a several-fold increase over the cost
of either culture. It is suggested that when the
KOH preparation is negative, the practitioner con-
sider the use of Microstix-Candida or Nickerson’s
medium culture technique, selecting the one more
convenient for the particular office setting.
Further study will be necessary to clarify the
relationships between historical factors, symp-
toms, signs, and laboratory results in making the
diagnosis of Candida vaginitis. As an interim step,
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Figure 1. Flow diagram: Diagnosing Candida vaginitis

however, a proposed clinical strategy is illustrated
in Figure 1 If the history, symptoms, and physical
findings suggest the presence of Candida, a KOH
preparation should be examined. If the KOH
preparation is negative (or not elected), a speci-
men should be cultured for Candida using either
Nickerson’s medium or Microstix-Candida. A
positive culture adds to the clinical suspicion of
Candida infection, whereas a negative culture di-
rects the physician to reconsider the diagnosis.
The clinician may or may not elect to initiate ther-
apy while awaiting the culture result, based on the
urgency of the situation and the results of other
laboratory tests.

Conclusions

The literature suggests that the typical symp-
toms alone are poor predictors of Candida identifi-
cation in the diagnosis of vulvovaginitis. This
study concludes that KOH preparations have low
sensitivity in detecting Candida, and that
Microstix-Candida and Nickerson’s medium are
comparable to the reference medium. Sabouraud
agar. Microstix-Candida and Nickerson’s medium
are recommended as adjuncts in the evaluation of
Candida vaginitis when the KOH preparation is
negative.
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