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ABSTRACT

Ankylosing spondylitis (AS) is a chronic inflammatory disease affecting the axial skeleton and peripheral
joints. Anti-tumor necrosis factor (anti-TNF) agents improve signs and symptoms, spinal mobility, and
physical function in these patients. A wide range of fungi infections associated with the use of anti-
TNF agents have been described. The aims of this study were to compare the frequency of oral candida
colonization in patients with AS as opposed to those of healthy subjects and, to compare the oral frequency
of candida colonization from AS patients receiving conventional and anti-TNF agent therapy. Subject
population consisted of 52 patients with AS and 51 age-sex-matched healthy individuals. Mycological
examinations included frequency of Candida colonization in oral rinse samples. Number of the patients on
anti-TNF agent and disease modifying anti-rheumatic drug therapy were 7 and 45, respectively. Candida
colonization were in 18(34,6%) of the patients and 13(25,5%) of the healty controls (p=0,313). Candida
albicans was the commonest species isolated from both patients and controls (94,4% vs. 69,2%, p=0,06).
Candida colonization were in 3(43%) and 15(33%) of the patients with and without using an anti-TNF agent,
respectively (p=0,622). In conclution, frequency of oral candida colonization in patients with ankylosing
spondylitis is not higher than that in healthy controls, and anti-TNF agent therapy is not correlated with
increased frequency of oral candida colonization.
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OZET

Ankilozan spondilit aksiyel iskeleti ve periferik eklemleri tutan kronik inflamatuar bir hastalktir. Anti-timor
nekroz faktor ilaglar bulgu ve semptomlari, spinal mobiliteyi ve fiziksel fonksiyonlari diizeltir. Anti-timor
nekroz faktor ilag kullanimi ile gesitli mantar enfeksiyonlari rapor edilmistir. Bu ¢calismadaki amag ankilozan
spondilit hastalari ve saglkli bireylerdeki ve anti-timdr nekroz faktor ilag kullanan ve kullanmayan
hastalardaki oral kandida kolonizasyonu sikligini karsilastirmaktir. Calismaya 52 ankilozan spondilit hastasi
ve 51 yag/cinsiyet uyumlu saglikli birey alindi. Hastalarin ve kontrollerin oral calkalama sularinda oral
kandida kolonizasyonuna bakildi. Ankilozan spondilit hastalari ve saglikli bireylerdeki ve anti-tiimér nekroz
faktor ilag kullanan ve kullanmayan ankilozan spondilit hastalarindaki oral kandida kolonizasyon sikhg
arasinda anlamli fark yoktu. Sonug olarak ankilozan spondilit hastalarindaki oral kandida kolonizasyonu
saglikh bireylerden farkli degildir ve anti-timor nekroz faktor ilag kullanimi artmis oral kandida sikhidi ile
iliskili degildir.

Anahtar s6zciikler: Ankilozan spondilit, anti-timor nekroz faktor ilaglar, oral kandida kolonizasyonu
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory
disease affecting the axial skeleton and peripheral
joints. Disease progression may result in loss of mobility
and function. Short- and long-term controlled studies
have shown that anti-tumor necrosis factor (anti-TNF)
agents improved signs and symptoms, spinal mobility,
and physical function in patients with AS (1-2). Despite
the clinical benefits of anti-TNF agents, some concerns
exist regarding the occurrence of infections in patients
treated with these agents, especially in those with
other comorbidities such as diabetes, heart disease,
and in those receiving concurrent immunosuppressive
medications (3). The most common infectious
complication associated with the use of anti-TNF agents
is tuberculosis (4). A wide range of fungi infections
associated with the use of anti-TNF agents have also
been described (5-9).

Most reports indicate that Candida albicans is
the predominant yeast isolated in patients as well
as in healthy subjects (10). The most common non-
albicans Candida species are Candida glabrata, Candida
parapsilosis, Candida tropicalis and Candida krusei which
have been frequently isolated from oral candidiasis (11-
12). In immunocompromised patients Candida species
can cause a multitude of disease manifestations ranging
from mild oral disease to disseminated candidiasis.
Candida albicans is the predominant species associated
with mucosal fungal infections from yeast (13).

The aims of this study are to compare the frequency
of oral candida colonization in patients with AS and
healthy subjects and, in patients with and without using
anti-TNF agent.

Materials and Methods

Subject population consisted of 52 patients with
AS and 51 age-sex-matched healthy individuals. All AS
patients fullfilled the modified New York criteria (14).
Exclusion criteria were diabetes mellitus and presence
of prosthetic appliances for AS patients, and presence
of prosthetic appliances for healthy controls. The study
protocol was approved by the local ethics committee.

Demographic and disease-spesific data of the patients
were recorded. Disease activity was evaluated by Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI:
on a scale of 0-10) (15), erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP).

Mycological examinations included frequency of
Candida colonization in oral rinse samples. Participants
were instructed to rinse their mouth with 10 mL of
phosphate buffered saline (PBS) solution for 1 minute.

Samples from oral cavity were transferred into a vessel and
were centrifuged at 1700 g for 10 min. Upper portion of
the centrifuged solution was poured and then sediment
at the bottom was resuspended in 2 mL PBS and mixed
20 seconds for homogenization by a Vortex mixer. Mouth
rinsing solutions were cultured on Sabouraud dextrose
agar (Merck, Darmstad, Germany) and incubated at
37°C for 48 h. Candida species were identified by germ
tube formation, colonial morphological features and
carbohydrate absorption using the API 20C-AUX kit
(bioMerieux, Marcy I'Etoile, France).

Statistical Analysis

Statistical analysis were carried out using a computer
program (SPSS version 13.0). Descriptive statistics, Chi-
square test were used for statistical analysis. Differences
were considered significant at p<0,05.

Results

Fifty-two AS patients (mean age 41,21£11,20 years;
81% male, 19%female) and 51 healthy controls (meanage
41,10+16,85 years; 78% male, 22% female) were included
the study. There was no statistical significant difference
between the groups in terms of age and gender (p>
0.05). Demographic and disease-spesific characteristics
of patients are seen in table 1. Number of the patients
on anti-TNF agent and disease modifying anti-rheumatic
drug (DMARD) therapy were 7 and 45, respectively. Only
32,7% of the patients had active disease (BASDAI>4).

Candida colonization were in 18(34,6%) of the
patients and 13(25,5%) of the healthy controls (p=0,313)
(Table 2). Candida albicans was the commonest species
isolated from both patients and controls (94,4% vs. 69,2%,
p=0,06). Nonalbicans Candida species were C. glabrata in
the patients, and C. glabrata, C. tropicalis and C. kefyr in
the controls. Candida colonization were in 3(43%) and
15(33%) of the patients with and without using an anti-
TNF agent, respectively (p=0,622) (Table 2).

Table 1. Demographic and disease-spesific characteristics
of the patients, mean+SD (min-max).

Age, years 41,21£11,20 (20-70)
Disease duration, years 10,54+9,35 (1-50)
Male, n(%) 42(81%)

Anti-TNF agent users, n(%)) 7(14)

BASDAI (range 0-10)
ESR (normal < 20 mm/h)
CRP (normal < 0,8 mg/L)

3,30+1,74 (0-9,2)
19,72+20,03 (2-109)
1,10£1,25 (0,15-8,22)

BASDAI: Bath Ankylosing Spondylitis Disease Activity Index,
ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein.
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Table 2. Findings associated Candida colonized participants.

Variables Candida Colonized participants, n(%) p-value
Groups Contrl (hes1) 13 05,59 0313
potems | fo T Uopy 17 )
Discussion Acknowledgment

We found that there was no significant difference in
frequency of oral candida colonization between patients
and healthy controls and, the patients with and without
anti-TNF agent.

Candida albicans is the predominant yeast isolated
in patients as well as in healthy subjects ( 16). In present
study, Candida albicans was also found the predominant
yeast in the patients and healthy controls.

Tumor necrosis factor-a (TNF-a) is crucial for the
production of interferon y which plays a pivotal role in
the host defense against disseminated fungal infections
(17). Platelet-activating factor has a protective role in
systemic murine candida infection and that the effect
of platelet-activating factor appears to be mediated by
TNF-a. Platelet-activating factor is released immediately
in response to an inflammatory stimulus and induces
TNF-a expression through the activation of the inducible
transcription nuclear factor-kB. Nuclear factor-kB plays
a central role in the induction of genes encoding TNF-a
which can confer protective activity against systemic
Candida albicans infection (18-20). Fungi infections
have been described with the use of an anti-TNF
agent, especially in those with other comorbidities
such as diabetes, heart disease, and in those receiving
concurrent immunosuppressive medications (3). In our
study, there was no significant difference in patients
with and without using an anti-TNF agent in terms of
prevalence of oral candida colonization. No patient in
this study had comorbidities and using of concurrent
immunosuppressive medications.

The main limitation in this study was the small number
of patients on anti-TNFa therapy. Candida infections have
been described in the patients using anti- TNF agents. In
present study, frequency of oral Candida colonization
was slightly higher although very small number of
patients using anti-TNF agents.

In conclusion, in the patients with ankylosing
spondylitis, frequency of oral candida colonization is not
higher than healthy controls, and anti-TNF agent therapy
is not correlated with increased frequency of oral candida
colonization.

20

Thanks to Prof. Dr. Ayse Nedret Ko¢ due to her
contribution in identification of the isolates.

References

1. Braun J, Baraliakos X, Listing J, Fritz C, Alten R, Burmester
G, et al. Persistent clinical efficacy and safety of anti-tumour
necrosis factor-a therapy with infliximab in patients with
ankylosing spondylitis over 5 years: evidence for different
types of response. Ann Rheum Dis 2008; 67:340-345.

2. Davis JC Jr, van der Heijde DM, Braun J, Dougados M, Clegg
DO, Kivitz AJ, et al. Efficacy and safety of up to 192 weeks of
etanercept therapy in patients with ankylosing spondylitis.
Ann Rheum Dis 2008; 67:346-352.

3. Bresnihan B, Cunnane G. Infection complications associated
with the use of biologic agents. Rheum Dis Clin North Am
2003; 29:185-202.

4. Arend SM, Breedveld FC, van Dissel JT. TNF-alpha blockade
and tuberculosis: better look before you leap. Neth J Med
2003;61:111-119.

5. Lee JH, Slifman NR, Gershon SK, Edwards ET, Schwieterman
WD, Sieg JN, et al. Life threatening histoplasmosis
complicating immunotherapy with tumor necrosis factor
alpha antagonists infliximab and etanercept. Arthritis
Rheum 2002; 461:2565-2570.

6. Tai TL, O'Rourke KP, Mcweeney M, Burke CM, Sheehan
K, Barry M. Pneumocystis carinii pneumonia following a
second infusion of infliximab. Rheumatology (Oxford) 2002;
41:951-952.

7. De Rosa FG, Shaz D, Campagna AC, Dellaripa PE, Khettry
U, Craven D. Invasive pulmonary aspergillosis soon after
therapy with infliximab, a tumor necrosis factor-alpha-
neutralizing antibody: possible health care associated case?
Infect Control Hosp Epidemiol 2003; 24:477-482.

8. Belda A, Hinojosa J, Serra B, Garcia L, Merino C, Moles JR.
Systemic candidiasis and infliximab therapy. Gastroenterol
Hepatol 2004; 27:365-367.

9. Gottlieb GS, Lesser CF, Holmes KK, Wald A. Disseminated
sporotrichosis  associated  with  treatment  with
immunosuppresants and tumor necrosis factor-alpha
antagonists. Clin Infect Dis 2003; 37:838-841.

10. Pires-Gongalves RH, Miranda ET, Baeza LC, Matsumoto
MT, Zaia JE, Mendes-Giannini MJ. Genetic relatedness
of commensal strains of Candida albicans carried in the
oral cavity of patients’ dental prosthesis users in Brazil.
Mycopathologia 2007;164:255-263.



Ustiin N et al.
Candida in Ankylosing Spondylitis

JPMR 5¢i 2013, 16: 18-21
FTR Bil Der 2013; 16: 18-21

11. Lee JS, Shin JH, Kim MN, Jung SI, Park KH, Cho D, et al.
Kodamaea ohmeri isolates from patients in a university
hospital: identification, antifungal susceptibility, and
pulsed-field gel electrophoresis analysis. J Clin Microbiol
2007;45:1005-1010.

12- Shang ST, Lin JC, Ho SJ, Yang YS, Chang FY, Wang NC. The
emerging life-threatening opportunistic fungal pathogen
Kodamaea ohmeri: optimal treatment and literature review.
J Microbiol Immunol Infect. 2010;3:200-206.

13- Li L, Redding S, Dongari-Bagtzoglou A. Candida glabrata:
an emerging oral opportunistic pathogen. J Dent Res.
2007;86:204-215.

14- Van der Linden SM, Valkenburg HA, Cats A. Evaluation of
diagnostic criteria for ankylosing spondylitis: a proposal for
modification of the New York criteria. Arthritis Rheum 1984;
27:361-368.

15- Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisfrod
P, Calin A. A new approach to defining disease status in
ankylosing spondylitis: the Bath Ankylosing Spondylitis
Disease Activity Index. J Rheumatol 1994; 21:2286-2291.

16- Pires-Gongalves RH, Miranda ET, Baeza LC, Matsumoto
MT, Zaia JE, Mendes-Giannini MJ. Genetic relatedness
of commensal strains of Candida albicans carried in the
oral cavity of patients’ dental prosthesis users in Brazil.
Mycopathologia 2007;164:255-263.

17- Kullberg BJ, Van't Wout JW, Hoogstraten C, Van Furth R.

Recombinant interferon y enhances resistance to acute
disseminated Candida albicans infection in mice. J Infect
Dis 1993; 168:436-443.

18- Im, S. Y., J. H. Choi, H. M. Ko, S. J. Han, S. B. Chun, et al. A

protective role of platelet-activating factor in murine
candidiasis. Infect. Immun 1997; 65:1321.

19- Im, S. Y, S. J. Han, H. M. Ko, J. H. Choi, S. B. Chun, et al.

Involvement of nuclear factor-kB in platelet-activating
factormediated tumor necrosis factor-a expression. Eur. J.
Immunol 1997; 27:2800.

20- Baeuerle, P. A, and D. Baltimore. Activation of DNA-binding

activity in an apparently cytoplasmic precursor of the NF-kB
transcription factor. Cell 1988; 53: 211.

21



