






Prevalence and intraoral distribution of Candida albicans in Sjdgren's syndrome
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Fig. 2 Relationship between clinical findings and mean

candida density in patients with Sjdgren's syndrome.

1 % level in both dentate and edentulous Sjbgren's

patients compared with the controls. The candida

density was significantly higher (p < 0001) at all

sites except for the lower denture in the Siogren's

group compared with that of the normal subjects

(Fig. 1). The difference in candida densities in the

Siogren's group. as compared with the controls, was

greatest in the floor of the mouth and anterior

labial sulcus (p < 0001). Figure 2 shows that

patients with atrophic glossitis had a significantly

higher density of C. albicans on the tongue than

other patients in the group (p < 0 001). Similarly, a

significantly higher density of C. albicans was found

at the commissures of patients with clinical angular

cheilitis compared with the other patients in the

group. Two out of the 16 patients with Sjdgren's

syndrome had negative imprint cultures on one

occasion but positive cultures on subsequent

examination. Sixty-three per cent of patients had

colony counts suggestive of candida infection in at

least one site on one or more occasions, that is,

counts in excess of 30 colonies/cm2 in non-denture

wearers and 49 colonies/cm2 in denture wearers

(Arendorf and Walker, 1979a).

Figure 3 compares the mean candida density and

whole stimulated salivary flow rates in Sjbgren's

patients and controls. The mean candida density

appeared to be inversely related to the salivary flow

rates, but this is not a straight line or logarithmic
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Fig. 3 Relationship between mean candida density (all
sites) and whole stimulated salivary flow rates in
Sjogren's patients and controls.

relationship (regression coefficient = 0 3). A similar
relationship was observed with whole, unstimulated
and parotid-stimulated salivary flow rates.
The highest serum fluorescent candida antibody

titres occurred in the Sjdgren's group but the mean
titre of patients with Sj6gren's syndrome was not
significantly higher than that of the control group
(Table 3). There was no apparent relationship
between the mean candida densities and the fluores-
cent serum antibody titres in the patients with
Sjdgren's syndrome. However, the variability
factor was significantly increased in the Sjdgren's
group (P < 0 005).

Figure 4 compares the sensitivity of the imprint
culture with the epithelial smear techniques for
detecting candida at various sites in Sj6gren's

Table 3 Comparison offluorescent candida antibody
titres in serum of 15 Sjdgren's patients and 11 healthy
controls

Group Total No. with antibody titres (reciprocal)
No. --

1 2 4 8 16 32 64 128 256 512

Sjogren's
patients 15 4 0 4 1 1 1 0 1 2 1

Healthy
subjects 11 4 1 2 1 1 2 0 0 0 0
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Fig. 4 Incidence ofpositive imprint culture and positive
epithelial smears for candida at various sites.

patients. In all sites positive findings with imprint
cultures were significantly more frequent compared
with those in epithelial smears at the 01 Y% level.
Four of the 16 patients had positive epithelial
smears. Hyphae were present in all positive smears

but spores were found in only three of the four
positive smears.

In Fig. 5, the mean candida density in Sjbgren's
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Fig. 5 Relationship between the presence of serum
rheumatoid factor and mean candida density in
Sjdgren's patients and healthy controls.

Tapper-Jones, Aldred, and Walker

patients with rheumatoid factor detected in their
serum is compared with that in seronegative
Sjbgren's patients. The mean candida density in
seropositive patients was significantly higher at the
50% level than in seronegative patients. No cor-
relation was found between the presence of rheu-
matoid factor in the blood and salivary flow rates.
In patients with primary Sjogren's syndrome, the
mean candida density was 29-3 ± 31P5 colonies
cultured per cm2 surface sampled, compared with
140 + 16-2 in patients with secondary Sj6gren's
syndrome (P < 0-005).

Discussion

The increase in carrier rate and in prevalence and
density of C. albicans at all but one of the oral sites
sampled confirms and extends the report of Mac-
Farlane and Mason (1974). Those authors estimated
the number of candida organisms in swabs from
four intraoral sites in 20 subjects, 10 with Sjdgren's
syndrome and 10 healthy controls. However, their
methods did not permit an estimation of the density
of organisms per unit area sampled. Swabs are a
less sensitive method of detection of C. albicans in
the mouth than other methods (Bartels and
Blechman, 1962).
The findings that the greatest increase in candida

density and prevalence occurred in the floor of the
mouth and anterior labial sulcus, where saliva
normally pools, is further evidence that oral candida
populations are normally limited by an adequate
salivary flow. The inverse relationship observed
between the mean density of candida colonisation
and salivary flow rates is consistent with this
hypothesis. As in normal subjects (Arendorf and
Walker, 1979b), the tongue, cheeks, and palate were
the most frequently and densely colonised oral
surfaces in Sjogren's syndrome.

In health, the tongue appears to be the primary
oral reservoir for C. albicans in that this was the only
positive oral site in one-third of normal dentate
carriers (Arendorf and Walker, 1979b). Presumably
the secondary colonisation of sites such as the floor
of the mouth and anterior labial sulcus by candida
shed from the tongue is limited in health by the
mechanical flushing effect of saliva. Moreover,
secretary immunoglobulin IgA, the major antibody
of saliva, has the property of inhibiting adherence of
microorganisms to oral epithelium (Williams and
Gibbons, 1972). Other constituents in saliva may be
involved. The histological abnormalities reported in
oral epithelium in Sjogren's syndrome by Adams
(1973) may be accompanied by a surface which is
more susceptible to colonisation by yeasts.

Little information is available on the qualitative
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and quantitative changes in microorganisms in the
oral flora in Sjbgren's syndrome. However, the
reciprocal relationship existing between C. albicans
and lactobacillus in the mouth (Young et al., 1956),
to name but one other organism, does suggest that
the increase in candida populations in Sjogren's
syndrome could equally result from an altered
bacterial flora.

Using different sampling methods, Arendorf and
Walker (1979b) and Williamson (1972) have found
that the carrier or non-carrier state in healthy
subjects was a constant one. In this study, two of the
patients were found to have candida only intermit-
tently. A normal flow of saliva may therefore be
necessary to maintain the carrier or non-carrier
state.
The reason why Sjogren's patients with a positive

rheumatoid factor appeared to be more susceptible
to candida infection is unknown. It may be
speculated that rheumatoid factor could interfere
with normal cellular or humoral defence mechanisms
for eliminating candida from the oral cavity.
Candida infection in Sjogren's patients may have

been unrecognised in the past owing to the use of
diagnostic techniques such as epithelial smears
which we have shown to be particularly unreliable in
this condition.

Previously, no more than 30 or 49 colonies of C.
albicans per cm2 have been detected at any time in
healthy dentate and denture-wearing subjects,
respectively, with a tendency for these limits to be
exceeded in oral candidosis. The significant number
of patients with Sjogren's syndrome without
clinically overt candidosis, in which the density
limits have been exceeded, may be interpreted in
several ways. Saliva may dilute and rieduce the
number of organisms removed during sampling of
normal oral mucosa. The usefulness of the imprint
culture technique in distingtuishing between a carrier
state and a frank infection may thus be limited in
Sjogren's syndrome unless allowance for reduced
salivary flow can be made. Alternatively, the large
candida populations detected on the oral mucosa in
Sjogren's syndrome may amount to a subclinical
infection by the yeast. That the discomfort, atrophy,
and fissuring of the mucosa and angular cheilitis in
Sjogren's syndrome may result from this candida
overgrowth is supported by the higher candida
densities associated with these mucosal changes in
the present series.

We are grateful to Dr G Nuki, Department of
Rheumatology, University Hospital of Wales
(present address: University of Edinburgh) for
permission to study his patients who formed part of
the group. We also thank Mrs J Garratt and Mrs

A Hort for technical assistance.
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