
Association of subgingival
colonization of Candida
albicans and other yeasts
with severity of chronic
periodontitis

Canabaro A, Valle C, Farias M R, Santos F B, Lazera M, Wanke B.

Association of subgingival colonization of Candida albicans and other yeasts with

severity of chronic periodontitis. J Periodont Res 2013; 48: 428–432. © 2012 John

Wiley & Sons A/S. Published by John Wiley & Sons Ltd

Background and Objective: The aim of this study is to analyze the relationship

between the subgingival colonization by Candida albicans and other yeasts with

the severity of chronic periodontitis (CP).

Material and Methods: After sample size calculation, 40 patients with CP and 20

healthy subjects (HS) were included in the study. Cases of slight-moderate (MCP,

n = 23) and severe CP (SCP, n = 17) were defined according to the Centers for

Disease Control/American Association of Periodontology classification. Subgingi-

val samples were acquired using sterile paper-points from the sulcus or the deepest

periodontal pocket of each healthy and subject with CP, respectively, and were

cultured aerobically on three selective media. Yeast colonies that grew on the sur-

face of plates were later identified by biochemical reactions. Statistical tests were

used to analyze the association between subgingival yeast colonization (number

of yeast-positive individuals and colony forming units (CFU) per subject) and

periodontal disease status, considering statistical significance when P < 0.05.

Results: Although several yeast species were found (C. parapisilosis, Rhodotorula

sp., C. dubliniensis and C. tropicalis), only C. albicans was present in all the

patients with yeast-positive CP. Twelve patients (30%) with CP presented yeasts

in the subgingival biofilm while only three patients (15%) in the HS group were

positive for these microorganisms. No statistical difference was found between

the CP and HS groups (P = 0.084). However, when the CP group was divided

on the basis of severity, statistical differences were observed between the SCP

and MCP groups (47% vs. 17%, P = 0.043), and between the SCP and HS

groups (47% vs. 15%, P = 0.033). No statistical difference was observed

between the MCP and HS groups (17% vs. 15%, P = 0.832). High densities of

yeasts were found only in patients with MCP and SCP (mean and range 61.25

(0–100) CFU/plate and mean and range 51 (0–101) CFU/plate, respectively).

Conclusion: In this group of patients, subgingival colonization of some yeasts,

especially C. albicans, was associated with the severity of CP.
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Periodontitis promotes irreversible

destruction of soft and hard peri-

odontal tissues, resulting in the for-

mation of periodontal pockets (1).

The World Health Organization

(WHO) reported that severe periodon-

titis affects approximately 10–15% of

adults worldwide (2). In dentate US

adults, the prevalence of moderate

clinical attachment loss (CAL), i.e.

� 3 mm was 53.1% (3). Prevalence

of chronic periodontitis (CP) in ado-

lescents and young adults in south

Brazil ranges between 18.2% and

72.0%, respectively (4). Severe loss of

attachment, which is confined to a

minority of the population, is usually

evident in only a few sites (5) but

increases with age (6). However, there

is usually a loss of many teeth, if the

disease is left untreated (7), especially

in those with advanced (severe) peri-

odontitis (5).

Despite the strong association of

the so-called “Red Complex” perio-

pathogens with periodontitis (8), espe-

cially in the severe form of

periodontitis (9), periodontal pockets

can harbor a great variety of microor-

ganisms, including yeasts (10). The

presence of enteric Staphylococcus

aureus and Candida sp. should be

expected, especially in patients with

systemic disorders, i.e. diabetes mell-

itus, neutropenia, agranulocytosis and

AIDS (11).

In the oral cavity, yeasts are not

only found on mucosal surfaces and

in saliva but also in periodontal pock-

ets (10), suggesting that they may be

involved in the pathogenesis of CP.

However, the presence of Candida

albicans, the most prevalent yeast in

the mouth (12) in subgingival sites of

“healthy” patients has been little

described (13–15), and the presence of

C. albicans in a subgingival biofilm

has not been associated with the

severity of periodontal disease until

now (13,14).

Thus, considering the pathogenic

potential of C. albicans, the aim of

this study is to analyze the relation-

ship between subgingival colonization

of C. albicans and other yeast species

with the severity of CP. The hypothe-

sis of this study is that the presence of

severe CP (SCP) increases the odds of

having subgingival yeasts, especially

C. albicans.

Material and methods

Patients

The research design was a case–con-
trol study. Patients with CP (cases)

and healthy subjects (HS) were

selected from those referred to the

periodontic and general dentistry

clinics, respectively, at Veiga de

Almeida University (UVA) in Rio

de Janeiro, Brazil, after sample size

calculation.

All consecutive patients who

attended the periodontic clinic were

recruited according to the following

inclusion criteria: presence of CAL:

slight = 1 or 2 mm CAL, moder-

ate = 3 or 4 mm CAL, and

severe = � 5 mm CAL, Centers for

Disease Control/American Associa-

tion of Periodontology classification

(16). CAL must be present in at least

two proximal sites of two non-adja-

cent teeth (17). All teeth were exam-

ined using a standard periodontal

probe (North Carolina periodontal

probe, Hu-Friedy, Chicago, IL, USA)

by a calibrated examiner. The calibra-

tion was performed in eight patients

who were not included in the study.

The data for full-mouth examination

included CAL, probing depth and

bleeding on probing. All measure-

ments were taken twice (repeated by

the examiner within 2 h to assess

intra-examiner differences), in six sites

per tooth on all teeth, except third

molars. The intraclass correlation

coefficients for the intra-examiner

analysis were 0.82, 0.84 and 0.97 for

CAL, probing depth and bleeding on

probing, respectively.

The inclusion criterion for the HS

group was the absence of proximal

CAL.

The exclusion criteria for both

groups were: any periodontal treat-

ment in the past 12 mo; presence of

aggressive periodontitis; pregnancy

and lactation; denture wearers; and

medical condition, which could affect

the periodontal tissue and presence of

yeasts, such as HIV and diabetes,

chronic pulmonary disease treated by

inhaled corticoids, non-steroidal anti-

inflammatory drugs or antibiotic therapy

in the past 6 mo.

The study was approved by the Eth-

ics Committee on Research Involving

Humans of Fundação Oswaldo Cruz,

Rio de Janeiro, Brazil (protocol number

0020.0.325.009–08), and the subjects

were enrolled into the study in compli-

ance with the Helsinki Agreement.

Sample collection

After careful removal of supragingival

plaque and saliva with sterile gauze

and relative isolation with cotton

rolls, the teeth were dried and subgin-

gival biofilm samples were acquired

using three size 45 sterile paper-points

(Dentsply, Petropolis, Brazil) from

the deepest periodontal pocket with

bleeding or from the healthy sulcus

(no bleeding upon probing) of each

case or control subject, respectively,

and removed 20 s after the last paper-

point had been inserted.

Yeast culture

To determine the number of yeast-

positive patients, subgingival samples

were cultured immediately after the

paper-point collection using a tech-

nique of bearing and semi-quantita-

tive culture adapted from a previous

study (18). Each paper-point was

immediately rolled on sterile plates

(adapted from 19) containing Mycosel

agar (Difco Laboratories, Detroit,

MI, USA), Sabouraud agar (Difco) or

Candida CHROMagar (CHROMa-

gar, Paris, France), and streaked for

isolation. To analyze the density of

yeasts in subgingival sites, the number

of colony forming units (CFU) per

subject was also determined (14). The

plates were incubated at 37°C, in a

non-CO2 atmosphere, for 2–5 d in

ultraviolet A and were checked daily

for growth. When yeast colonies were

present, the colonies were recovered,

counted and transferred to indepen-

dent plates to obtain pure cultures,

which were later identified by bio-

chemical reactions (API 20C Aux

system; bioMérieux Vitek, Inc.,

Hazelwood, MO, USA.) at the

Mycology Laboratory of the Instituto
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de Pesquisa Clı́nica Evandro Chagas,

Fundação Oswaldo Cruz.

Statistical analysis

The expected frequency of cases with

exposure (i.e. positive for yeasts) was

50%, obtained by the evaluation of

subgingival samples of 10 patients

with SCP. The prevalence estimated

among healthy individuals was 10%,

obtained by the evaluation of the sul-

cus of 10 healthy individuals. There-

fore, the minimum sample size was

estimated to be 35 cases and 18 con-

trols, to have an 80% power of dem-

onstrating a significant difference,

considering a confidence level of 95%.

However, to compensate the refusals,

a 10% increase in the calculated sam-

ple was carried out.

The chi-squared test was used to

analyze the association between yeast

colonization and CP, and the Kruskal

–Wallis and analysis of variance

(ANOVA) tests were used to compare

non-parametric and parametric data,

respectively. Differences were consid-

ered statistically significant when

P < 0.05. Two statistical programs

were used: EpiInfo version 7 for the

sample size calculation and Statistical

Package for Social Sciences (SPSS)

software (version 17.0, IBM, Chicago,

IL, USA) for the data analysis.

Results

Sixty subjects participated in the study.

Twenty-three patients aged 31–
67 years made up the slight-moderate

CP (MCP) group and 17 patients aged

33–72 years the SCP group. Twenty

healthy individuals aged 21–70 years

were included in the control group

(HS). The statistical analysis revealed

there were differences in the average

age among the groups (one-way ANO-

VA test; P = 0.014). Patients with SCP

were significantly older than patients

with MCP (Duncan test; P < 0.05) and

the HS subjects (Duncan test;

P < 0.05). However, there were no dif-

ferences in the average age between the

MCP and HS groups (Duncan test;

P > 0.05). No significant differences

were found among the three groups for

gender (chi-squared test; P = 0.258),

smoking habits (chi-squared test;

P = 0.332), number of teeth (one-way

ANOVA test; P = 0.126), bleeding on

probing (t test; P = 0.612) and exten-

sion of CP (chi-squared test;

P = 0.062). The main characteristics

of the subjects are shown in Table 1.

Twelve patients (12 of 40 = 30%)

with CP presented yeasts in the sub-

gingival biofilm while only three of 20

subjects (15%) in the HS group were

positive for these microorganisms.

Patients with yeast-positive MCP

(four of 23, 17%) and the HS individ-

uals presented only C. albicans. Other

yeast species were also found but only

in patients with yeast-positive SCP

(eight of 17, 47%). These other yeasts

included C. parapisilosis (n = 2), Rho-

dotorula sp. (n = 3), C. dubliniensis

(n = 1) and C. tropicalis (n = 1), but

always associated with C. albicans.

No statistical difference was found

between patients with yeast-positive

CP and healthy yeast-positive subjects

(t-test; P = 0.084). However, when CP

was divided on the basis of severity,

statistical differences were observed

between the SCP and MCP groups

(chi-squared test; P = 0.043; odds

ratio (OR) = 4.22; 95% confidence

interval (CI) = 1.01–17.79), and

between the SCP and HS groups (chi-

squared test; P = 0.033, OR = 5.03;

95% CI = 1.06–23.82). No statistical

difference was observed between the

MCP and HS groups (chi-squared

test; P = 0.832, OR = 1.19; 95%

CI = 0.23–6.11) (Table 2).

High densities of yeasts were found

in patients with MCP and SCP [mean

and range 61.25 (0–100) CFU/plate

and mean and range 51 (0–101) CFU/

plate, respectively]. On the other

hand, in the HS group a low density

was observed [mean and range 1 (0–1)
CFU/plate]. Considering the density

of all yeast species found among the

groups, statistical differences were

observed between the MCP and HS

groups (P = 0.028, Kruskal–Wallis

test), and between the SCP and HS

groups (P = 0.013 Kruskal–Wallis

test). No statistical difference was

found between the MCP and SCP

groups (P = 0.932, Kruskal–Wallis

test).

Discussion

In the present study, despite the lim-

ited number of patients examined, a

statistical association between the sub-

gingival colonization of yeast species,

especially C. albicans, and the pres-

ence of deep periodontal pockets was

determined in a group of Brazilian

individuals. Hence, the presence of

SCP increased the odds of having

subgingival yeasts. In addition, a

great variety of yeast species, such as

C. parapisilosis, Rhodotorula sp.,

C. dubliniensis and C. tropicalis,

always associated with C. albicans,

was only identified in the subgingival

sites of patients with yeast-positive

SCP, suggesting that the advanced

form of CP was associated to a more

complex yeast community residing in

the deep pockets.

Yeasts can be expected in periodon-

tal pockets independent of gender and

age (13). In the present study, gender

and smoking were well distributed

between the two groups (Table 1).

The difference found between mean

ages of the SCP and HS groups does

not seem to be a crucial factor,

Table 1. Main characteristics of the subjects studied

Characteristics SCP MCP HS

Age (years)a 53.20 ± 11.58 46.39 ± 9.22 40.59 ± 13.79

Gender: male/female (n)b 9/8 7/16 6/14

Smoking: yes/no (n)b 6/11 7/16 3/17

Number of teeth (n)b 21.30 ± 4.88 23.82 ± 5.55 25.88 ± 1.96

CAL (mm)a 4.01 ± 1.70 2.46 ± 0.65 –
BOP (%)b 23 ± 15.52 32.66 ± 26.31 –
Extension of CP (localized/generalized) (n)b 4/13 5/18 –

BOP, bleeding on probing; CP, chronic periodontitis; HS, healthy subjects; MCP, slight-

moderate CP; SCP, severe CP.
aStatistically significant.
bNon-significant.
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especially considering that such differ-

ence was not observed between the

MCP and SCP groups, and even so,

the subgingival colonization of yeasts

was statistically increased in patients

with SCP.

Candida albicans has been found in

the subgingival sites of patients with

CP (10,11,15), independent of gender

and age (13). These patients seem to

have a greater percentage of yeast

colonization than healthy individuals

(14), although no differences were

found in the subgingival colonization

comparing the subtypes (chronic or

aggressive) (14) or the severity (13) of

periodontitis. In the present study,

the prevalence of yeasts in CP and

HP individuals was 17% and 15%,

respectively. These results are similar

to the prevalence of about 16%

reported by other studies (10,13,15).

However, 47% of patients with SCP

were yeast-positive, suggesting that

the degree of yeast subgingival colo-

nization is related to the severity of

CP. This is the first work in Brazil

that describes this association. Inter-

estingly, the distribution of yeast

CFUs was very heterogeneous among

CP groups. In 25% and 37% of

MCP and SCP, respectively, CFU per

plate was 100 or more. This agrees

with previous studies that reported

subjects with CP were more heavily

colonized than others (14,19) without

CP (14).

It can be argued that periodontal

pockets can easily become contami-

nated by saliva, which may harbor

Candida sp. To minimize such bias, in

the present study the paper-point sam-

ples were inserted in periodontal pock-

ets of teeth without saliva or biofilm

on their crowns. As C. albicans is the

fungal species most commonly associ-

ated with biofilm formation (20), the

above-mentioned strategy seems to be

sufficient to show that yeasts recovered

from periodontal pockets were proba-

bly associated with subgingival biofilm.

However, it is well known that molecu-

lar approaches are the only accurate

way to verify whether the yeast found

in subgingival sites came from saliva or

not.

Although no study attempts to

explain the mechanisms of periodontal

disease on the enhancement of Candida

sp. colonization, periodontitis, espe-

cially in its severe form, appears to be

an important predisposing factor for

yeast colonization. Possibly C. albicans

has a role in the immune evasion of the

plaque microorganisms and in its

adherence to the periodontal tissues,

because it has been typically found on

the outer layers of the plaque and has

been seen deep in periodontal tissues

(15). It could be hypothesized that the

profound perturbation on epithelial

structures seen in advanced periodon-

tal lesions (21) and the immunosup-

pression caused by severe periodontal

disease (15) facilitate Candida subgin-

gival colonization. In fact, deep pock-

ets can produce a change in the

balance of the subgingival microflora

predisposing a site for periodontal

destruction (22). Periodontal patho-

gens, including Porphyromonas gingi-

valis, can deregulate the local immune

response and may benefit cohabiting

organisms colonizing the same subgin-

gival niche (23). When yeasts gain

access to underlying periodontal tis-

sues, more damage may result from the

metabolites produced by them (24).

For example, C. albicans can secrete

proteinases capable of degrading major

extracellular matrices and basement

membrane components (25–27). A

recent in vitro study shows that some

C. albicans strains, recovered from

periodontal pockets and growing

under anaerobic conditions, enhance

the production of some enzymes, sug-

gesting that the oxygen concentration

in the atmosphere surrounding cells

exerts a variable influence on the viru-

lence attributes of C. albicans (28).

To suggest new modalities of treat-

ment and prevention of certain dis-

eases at both individual and collective

levels, it is important to establish the

cause and pathogenic mechanisms

involved in the disease. As there is

usually a loss of many teeth, espe-

cially in those with SCP (5), more

studies should be made addressing the

role of C. albicans and other yeast

species on the pathogenesis of this

disease.

In conclusion, C. albicans and other

yeast species are more likely to be

present in periodontal pockets of

patients with SCP than in healthy

individuals or patients with MCP,

which suggests that these microorgan-

isms are not ubiquitous in subgingival

sites and may participate in the pro-

gression of CP.
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