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Kratak sadriaj

Uvod. Diabetes mellitus je hronicno oboljenje povezano sa mnogobroj-
nim faktorima rizika. Zbog povecanja dugovecnosti stanovnistva i sve
vece prevalence oboljenja stomatolozi u okviru svakodnevne prakse
sve cesce lece dijabetesne pacijente. Diabetes mellitus se povezuje sa
mnogobrojnim oralnim komplikacijama kao Sto je infekcija Candidom
albicans koja je i najéesca vrsta gljivica koja naseljava sluzokozu usne
duplje u dijabetesnih bolesnika.

Cilj istrazivanja bio je ispitati ucestalost oralne kandidoze u dijabetes-
nih i nedijabetesnih ispitanika.

Materijal i metode. 150 ispitanika ukljucenih u istrazivanje podeljeno
Jje u tri grupe: 50 ispitanika sa diabetes mellitusom tip 1 bili su prva
grupa, 50 ispitanika sa diabetes mellitusom tip 2 bili su druga grupa,
a 50 ispitanika koji nisu bolovali od diabetes mellitusa cinili su trecu
grupa. Stomatoloskim pregledom procenjeno je stanje oralne higijene,
parodoncijuma, prisustvo/odsustvo zuba i zubnih proteza u svakog pa-
cijenta. Za vreme pregleda dobijeni su podaci iz anamneze o bolovanju
od oralne kandidoze u prethodnih pet godina. Dijagnoza oralne kandi-
doze u vreme istrazivanja postavijena je na osnovu klinickog nalaza i
laboratorijske identifikacije gljivica iz roda Candida.

Rezultati. Utvrdeno je statisticki znacajno manje prisustvo kandidoze i
subjektivnog osecaja oralne suvoce u kontrolnoj grupi (p<0.001).
Zakljucak. Ucestalost kandidoze u usnoj duplji statisticki je znacajno
veca u dijabetesnih bolesnika u odnosu na osobe koje ne boluju od da-
betes mellitusa. Neophodna su dalja istraZivanja i pracenje dijabete-
snih bolesnika, kako bi se razjasnila uloga gljivica roda Candida kao
dijagnostickog faktora za diabetes mellitus i znacajnog uzroka oboljen-
Ja u ovih pacijenata.

Kljucne reci: diabetes mellitus, oralna kandidoza, oralna suvoca

Uvod

Diabetes mellitus je hroni¢no oboljenje po-
vezano sa mnogobrojnim faktorima rizika.'-3
Prisutan je poremecaj metabolizma ugljenih
hidrata, masti 1 proteina izazvan smanjenom
sekrecijom 1/ili poremec¢enom aktivnos¢u insu-
lina.

Abstract

Background. Owing to the increasing longevity of the population and
the growing prevalence of diabetes dental practitioners treat frequently
patients with this disease. Diabetes mellitus has been related to numer-
ous oral complications such as Candida albicans which is the common-
est species that harbor in the oral mucosa of diabetic patients. The high-
est rate of colonization occurs in diabetic patients with poor glycemic
control.

The aim of the study was to examine the frequency of oral candidiasis.
Material and Methods. 150 patients participated in the sudy: 50 pa-
tients with diabetes mellitus type 1 were the first, 50 patients with diabe-
tes mellitus type 2 were the second and 50 non-diabetic patients were the
third group. Status of oral hygiene, periodontal condition, the presence/
absence of teeth and dentures were recorded for each individual par-
ticipating in the study. During dental check up, information about oral
candidiasis during previous five years were collected. Oral candidiasis
had been diagnosed on the basis of both clinical assessment and labora-
tory identification of Candida species.

Results. Analysis showed that the oral candidiasis presence and dry
mouth sensation were significantly smaller in the control group
(p<0.001).

Conclusion. The oral candidiasis is significantly more frequent in dia-
betic patients compared to the non-diabetic subjects. Further investi-
gation and follow-up of the diabetic patients is necessary, in order to
clarify the role of Candida species as a diagnostic factor for diabetes
mellitus and a significant cause of illness among these sensitive group
of individuals.

Key words: diabetes mellitus, oral candidiasis, dry mouth

Introduction

Diabetes mellitus is a chronic disease fre-
quently associated with many risk factors.!
It is a syndrome of abnormal carbohydrate, fat
and protein metabolism due to the decreased
insulin secretion or/and disturbed insulin activ-

1ty.
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Postoje cetiri osnovna klinicka tipa diabe-
tes mellitusa: tip 1 koji je posledica nedostatka
insulina; tip 2 koji nastaje usled rezistencije
ciljnih tkiva na dejstvo insulina i smanjene se-
krecije insulina; gestacioni diabetes mellitus
koji predstavlja poremecaj glikemije u toku
trudnoce; i posebne specificne forme diabetes
mellitusa. Diabetes mellitus se javlja kod ljudi
svih rasa 1 starosti, iako mu je ucestalost ve¢a u
Afro-Amerikanaca i latino-Amerikanaca. Pre-
valenca oboljenja je dramati¢no povecana pos-
lednjih nekoliko decenija. Predvida se da ¢e do
2030 godine broj obolelih u Svetu dosti¢i 439
miliona.*

Zbog povecanja dugovecnosti stanovniStva
1 sve vece prevalence diabetes mellitusa, kao
1 povecane efikasnosti dijagnostickih 1 tera-
pijskih procedura, stomatolozi u okviru sva-
kodnevne prakse sve CeSce leCe pacijente sa
ovom bolesc¢u. Takode, stomatolozi mogu igrati
znacajnu ulogu 1 u dijagnostici diabetes melli-
tusa.2 Pojava simptoma u toku diabetes melli-
tusa tip 1 je brza i 1 obuhvata klasi¢nu trijadu:
polifagiju, polidipsiju 1 poliuriju, kao 1 gubitak
na telesnoj tezini, razdrazljivost, pospanost 1
umor. Simptomi diabetes mellitusa tip 2 se raz-
vijaju sporije, a ovi pacijenti mogu biti gojazni
1 imati zamucen vid. Osobe sa diabetes melli-
tusom imaju kraci Zivotni vek 1 mogu razviti
mikrovaskularne 1 makrovaskularne komplika-
cije koje izazivaju nepovratna oStecenja ociju
(retinopatija), bubrega (nefropatija), nervnog
sistema (neuropatije) 1 srca (ubrzana ateroskle-
roza), kao 1 ¢eS¢u pojavu rekurentnih infekcija 1
usporeno zarastanje rana. ©

Diabetes mellitus se povezuje sa mnogo-
brojnim oralnim komplikacijama, kao S§to su
parodontopatija, smanjena sekrecija pljuvacnih
zlezdi (kserostomia), sindrom pecenja i Zarenja
usta, i dr.” Takode, dijabetesni bolesnici se ¢esce
7ale na osecaj oralne suvoée.® Oportunisticke
infekcije poput oralne kandidoze predstavljaju
jos jedan znak sistemske imunosupresije u toku
ovog oboljenja.!%12 Veliki broj navoda iz lite-
rature sugeriSe da je Candida albicans najces¢a
vrsta gljivica koja naseljava sluzokozu usne
duplje u dijabetesnih bolesnika, a najvisa stopa
kolonizacije se javlja u slucaju lose glikoregu-
lacije.!%-1> Takode, oralna kandidoza je ¢e$éa u
dijabetesnih bolesnika koji puse i/ili nose zubne
proteze, a smanjeno lucenje pljuvacke u ovih pa-
cijenata doprinosi njenoj vecoj ucestalosti.!>16
Dijagnoza i terapija oralne kandidoze nije kom-
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There are four general categories of dia-
betes mellitus: type 1, which results from an
insulin deficiency; type 2, which is the result
of insulin resistance and an insulin secretory
defect; gestational, a condition of abnormal
glucose tolerance during pregnancy; and some
specific forms of diabetes mellitus. Diabetes
mellitus develops in people of all ages and
races, although in greater frequency in African-
Americans and Hispanics, and prevalence has
increased dramatically over the past several de-
cades. By the year 2030, the number of people
with diabetes mellitus worldwide is projected
to reach 439 million.*

Owing to the increasing longevity of the
population and the growing prevalence of dia-
betes, as well as the increased effectiveness of
diagnostic and therapeutic protocols, dental
practitioners treat frequently patients with this
disease. Also, dental professionals can play an
important role in diagnosing diabetes mellitus.?
The onset of symptoms is rapid in type 1 dia-
betes mellitus, and includes the classic triad of
polyphagia, polydipsia and polyuria, as well as
weight loss, irritability, drowsiness and fatigue.
Symptoms of type 2 diabetes mellitus develop
more slowly and these patients may be obese
and may have blurred vision. People with dia-
betes mellitus have shorter life expectancy and
may develop microvascular and macrovascu-
lar complications that can produce irreversible
damage to the eyes (retinopathy), kidneys (ne-
phropathy), nervous system (neuropathy), and
heart (accelerated atherosclerosis), as well as
recu16“rent infections and impaired wound heal-
ing.
Diabetes mellitus has been related to nu-
merous oral complications, such as periodontal
disease, decreased function of salivary glands
(xerostomia), burning mouth sensation.” Sub-
jective oral dryness is a more frequent com-
plaint among diabetic patients than among
healthy subjects.® Another manifestation of
diabetes and an oral sign of systemic immu-
nosuppression is the presence of o%portunistic
infections, such as oral candidiasis.'%!2 A great
number of reports suggest that Candida albi-
cans is the commonest species that harbor in the
oral mucosa of diabetic patients, and the highest
rate of colonization occurs in diabetic patients
with poor glycemic control.!3-15 Oral candidal
infection has been associated significantly with
cigarette smoking and use of dentures in adults
with diabetes mellitus and reduction in salivary
flow in these patients increases the incidence
of oral candidiasis. > The oral health care
professionals can readily make the diagnosis of
oral candidiasis and provide therapy, but most
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plikovana, ali najvaZnije, potrebno je otkriti
pravi uzrok nastanka infekcije, Sto moze biti 1
nedijagnostikovan diabetes mellitus.!”

Cilj istraZivanja

Cilj istrazivanja je ispitati ucestalost oralne
kandidoze u dijabetesnih i nedijabetesnih ispi-
tanika.

Materijal i metod rada

U istrazivanju je ucestvovalo 150 ispitan-
ika. Prvu grupu cinilo je 50 ispitanika sa dia-
betes mellitusom tip 1, drugu 50 ispitanika sa
diabetes mellitusom tip 2, a 50 ispitanika koji
nisu bolovali od diabetes mellitusa bili su treca
(kontrolna) grupa.

U istrazivanje su ukljuceni dijabetesni
bolesnici Klinike za endokrinologiju Medicin-
skog fakulteta u NiSu, koji su dolazili na re-
dovne ambulantne kontrolne preglede. Za pro-
cenu glikoregulacije odredivane su vrednosti
glikoliziranog hemoglobina (HbA ) 1 glikemi-
ja natasSte. Pacijenti su zatim upuceni u Kliniku
za stomatologiju Medicinskog fakulteta u NiSu.
Kontrolnu grupu ispitanika prestavljali su paci-
jenti Odeljenja za oralnu medicinu 1 parodon-
tologiju Klinike za stomatologiju Medicinskog
fakulteta u Nisu koji su dolazili na redovne
kontrolne preglede.

Svi ucesnici su bili potpuno obavesteni pre
ukljucenja u ispitivanje. Specijalista Oralne me-
dicine i parodontologije uradio je stomatoloski
pregled i procenu stanja oralne higijene, paro-
doncijuma, prisustvo/odsustvo zuba i zubnih
proteza u svakog pacijenta. Za vreme pregleda
dobijeni su podaci iz anamneze o bolovanju od
oralne kandidoze u prethodnih pet godina. Di-
jagnoza oralne kandidoze u vreme istrazivanja
postavljena je na osnovu klini¢kog nalaza i la-
boratorijske identifikacije gljivica iz roda Can-
dida.

Pacijenti kod kojih je u vreme istrazivanja
klinicki 1 laboratorijski dokazana gljiviéna in-
fekcija le¢eni su (Sol. Nystatin® 200ml/3 puta
dnevno ili Dactanol oral gel® 150ml/4 puta
dnevno) u trajanju od dve nedelje. Klinicko
poboljsanje zdravlja i prate¢i negativni nalazi
briseva na rod Candida bili su kriterijumi za
procenu uspesnosti antigljivicne terapije.

importantly, the infection’s etiology should be
pursued, which could include a diagnosis of
diabetes mellitus.!’

Aim of the study

To examine the frequency of oral candidia-
sis in diabetic and non-diabetic patients.

Material and Methods

A cohort of 150 patients participated in the
sudy. 50 patients with diabetes mellitus type 1
were the first group, 50 patients with diabetes
mellitus type 2 were the second group, and 50
non-diabetic patients were the third (control)
group.

The diabetic patients were attended in the
Endocrine Clinic of Medical faculty Nis§, as
outpatients during their routine diabetic re-
view appointments. Glycosylated hemoglobin
(HbA, ) and fasting blood glucose level were
measured to assess glycemic control. Patients
were refered to Dental clinic of Medical fac-
ulty NiS. The control group was recruited from
outpatients attending the Department of Oral
Medicine and Periodontology in Dental clinic
of Medical faculty Ni§ for their routine dental
appointment.

All participants were fully informed before
completing their written consent document.
They were evaluated intraorally by a periodon-
tologist in the Department of Oral Medicine
and Periodontology, and status of oral hygiene,
periodontal condition, the presence/absence of
teeth and dentures were recorded for each indi-
vidual participating in the study. During den-
tal check up, information about oral candidia-
sis during previous five years were collected.
Oral candidiasis had been diagnosed on the ba-
sis of both clinical assessment and laboratory
identification of Candida species.

Patients with clinically and laboratory
confirmed oral yeast infection at the time of the
investigation, were treated (with either Sol. Ny-
statin® 200ml/3 times per day or Dactanol oral
gel® 150ml/4 times per day) for two weeks.
Clinical improvement and the concomitant neg-
ative Candida cultures (mycological cure) were
the criteria for response to antifungal treatment.

Entry and tabulation of results were per-
formed using MS Excel program, and cal-
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Unos 1 tabelarno prikazivanje rezultata
obavljeno je koris¢enjem MS Office Excel pro-
grama, a proracuni su vrSeni programom SPSS,
verzija 15.0. Personov 2 test koristen je kao ne-
parametrijski test za poredenje ucestalosti poje-
dinih atributivnih numeric¢kih parametara. Stu-
dent-ovim t-testom nezavisnih uzoraka vrSeno
je testiranje statisti¢ke znacajne razlike srednjih
vrednosti dveju grupa. Rezultati statisticke ana-
lize prikazani su tabelarno.

Rezultati

Prosecna starost ispitanika prve grupe bila
je 25.54 + 3.65 godina, druge 62.57 + 8.57 go-
dina, a tre¢e 45.68 = 8.91 godina. U prvoj grupi
bilo je 23 muskaraca (46%), u drugoj 26 (52%),
autrecoj 25 (50%). Trajanje diabetes mellitusa
u prvoj grupi bilo je 9.01 £ 1.22 godina, a u
drugoj 14.68 + 3.43 godina. Srednja vrednost
HbA, - izmerena u prvoj grupi je 9.87 + 0.32%,
a u drugoj 8.70 + 0.45%. Vrednosti HbA - u
osoba koje nisu bolovale od diabetes mellitusa
bile su u okviru referentnih vrednosti od 3.3%
do 5.2% (Tabela 1).

Prikupljanjem anamnesti¢ckih  podataka
ustanovljeno je da su 28 pacijenata (56%) prve
grupe i 31 pacijent (62%) druge grupe bolovali

culations were carried using SPSS, version
15.0. Person 2 test was a nonparametric test
for atribute comparison of numerical param-
eters frequency. Student t-test for independent
samples was performed to test statistically sig-
nificant differences in the mean values of two
groups. Results of statistical analysis are pre-
sented in tables.

Results

The mean age of patients in the first group
was 25.54+3.65 years, in the second 62.57+8.57
years, and in the third group 45.68+8.91 years.
In the first group there were 23 males (46%),
in the second 26 males (52%), and in the third
25 males (50%). The mean duration of diabetes
mellitus in the first group was 9.01+1.22 years,
and in the second group 14.68+3.43 years.
The mean HbA, - measured in the first group
was 9.87+0.32%, and in the second group
8.70+0.45%. The normal level for HbA, in
healthy subjects ranged between 3.3% and
5.2% (Table 1).

28 patients (56%) in the first group and 31
patients (62%) in the second group had positive
anamnesis for oral candidiasis. In the control
group, Candida albicans was the species which

Tabela 1: Vrednosti laboratorijskih i anamnestickih podataka ispitanika (pol, starost, duzina trajanja diabetes mel-
litusa, vrednosti glikemije i HbA1C
Table 1: The data obtained of all participants files (gender, age, diabetes mellitus duration, levels of glucose and

HbAIC
Grupa I Grupa II
diabetes mellitus diabetes mellitus Grupa III
Grupe tip 1 tip 2 (kontrola)
Groups Group I Group II Group III
diabetes mellitus diabetes mellitus (control)
type 1 type 2
muski . 0 o
Pol male 23 (46%) 26(52%) 25(50%)
Gender y :
Zenski
female 27(54%) 24(48%) 25(50%)
Starost (godinc) 25.5443.65 62.57+8.57 45.68+8.91
Age (years)
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od oralne kandidoze. U kontrolnoj grupi infek-
cija oralne mukoze izazvana Candidom albicans
bila je prisutna kod 2 (4%) pacijenta (Tabela 2).

Iz tabele kontigencije 312 Personovim
¥? testom utvrdeno je postojanje statisticki
znaCajne razlike prisustva kandidoze u
ispitivanim grupama y2=42.16, p<0.001.
Ras¢lanjivanjem na tabele kontigencije 2012,
utvrdeno je statisti¢ki zna¢ajno manje prisustvo
kandidoze u kontrolnoj grupi (p<0.001) (ans, b
%2=29.76, p<0.001, ¢ %>=35.46, p<0.001, I+II
vs kontrola, ¥?=39.54, p<0.001). Nije postojala
statistiCka znacajnost u prisustvu oralne kan-
didoze izmedu dijabetesnih grupa ispitanika
(grupa L1 1I).

U grupama dijabetesnih ispitanika, 26 ispi-
tanika (52%) u prvoj 1 25 ispitanika (50%) u
drugoj, imalo je subjektivni osecaj oralne
suvoce. Nije postojala razlika u zastupljenosti
ovog osecaja izmedu dve grupe dijabetesn-
ih ispitanika. U kontrolnoj grupi, statisticki
zna¢ajno manji broj osoba (2 ispitanika; 4%)
imao je subjektivni osecaj oralne suvoce. 15
ispitanika (58%) prve i 13 ispitanika (52%)
druge grupe imali su subjektivni oseéaj oralne
suvoce 1 pozitivni anamnesti¢ki podatak o bo-
lovanju od oralne kandidoze.

Pacijenti koji su bolovali od oralne kandi-
doze u vreme ispitivanja imali su osec¢aj oralne
suvoce 1 pe€enja usta. Neki od ovih pacijenata
imali su eritemne promene ispod gornje pro-
tezne ploce. Terapijski protokol u ovih pacijen-
ata obuhvatao je lokalnu primenu antimikotika.

caused oral candidiasis in 2 (4%) patients (Ta-
ble 2).

Person y? test revealed a significant dif-
ference for oral candidiasis presence between
investigated groups y2=42.16, p<0.001. Anal-
ysis showed that the oral candidiasis pres-
ence was significantly smaller in the control
group (p<0.001) (a ns, b ¥2=29.76, p<0.001, ¢
¥2=35.46, p<0.001, I+II vs control, x>=39.54,
p<0.001). There was no significant difference
for candidiasis presence between diabetic
groups (group I and II).

In the diabetic groups, 26 patients (52%)
in the first and 25 patients (50%) in the second
group, reported dry mouth sensation. Presence
of dry mouth sensation showed no significant
difference between diabetic groups. In the
control group, significantly smaller number of
patients (2 patients; 4%) reported dry mouth
sensation. 15 patients (58%) in the first group
and 13 patients (52%) in the second group with
positive anamnesis for candidiasis reported that
they had dry mouth sensation.

Patients with oral candidiasis at the time of
investigation had symptomatology which in-
cluded dry and burning mouth sensation. Many
of these patients had erythematous mucosa un-
der the upper denture. Management of these pa-
tients included use of antifungal drugs.

Tabela 2: Prisustvo oralne kandidoze u ispitivanim grupama.
Table 2: Oral candidiasis presence in the investigated groups.

Grupe
Groups

Sa kandidozom
Candidiasis

Bez kandidoze
No candidiasis

Grupa I

(diabetes mellitus tip 1)
Group I

(diabetes mellitus type 1)

22+0.22 28+0.27

Grupa II

(diabetes mellitus tip 2)
Group II

(diabetes mellitus type 2)

19+0.32 31+0.41

TvsILP-TvsIIL ©- T vs I, ™" - p<0.001
aTysILP-TvsIII, € - I vs 1T, *** - p<0.001
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Diskusija

Infekcije kandidom predstavljaju veliki
problem, pogotovo u imunokompromitovanih
osoba. Smatra se da su oralne gljivi¢ne infek-
cije ¢eSce u dijabetesnih bolesnika, ali postoje
kontraverzni i kontradiktorni rezultati.®!-13
Smatra se da gljivice iz roda Candida nasel-
javaju oralnu mukozu ¢ak u 80% dijabetesnih
bolesnika.!® Sli¢ni rezultati su uodeni i u ovom
istrazivanju, 28 pacijenata (56%) prve grupe
1 31 pacijent (62%) druge grupe bolovali su
od oralne kandidoze u prethodnih pet godina.
Uocena je statisticki veca ucestalost oralne
kandidoze u dijabetesnih bolesnika u odnosu na
kontrolnu grupu.

Epidemiologija oralne kandidoze u di-
jabetesnih bolesnika je slozena, zbog mno-
gobrojnih predisponiraju¢ih faktora. Smatra
se da je rast gljivica olakSan zbog povecanih
vrednosti Seéera u tkivnim te¢nostima.” U
ovom istrazivanju vrednosti glikemije u prvoj
grupi bili su 10.43+£0.37 mmol/l, a u drugoj
10.37+0.26 mmol/l. Povecana glikosijalija
promoviSe pojacanu adheziju gljivica za ep-
itelne Celije pa se prisustvo gljivica povezuje sa
kvantitativnim (kserostomija) i1 kvalitativnim
poremecajem pljuvacne sekrecije i oslabljenim
éelijskim imunitetom.” U ovom istrazivanju
uocena je povecana prevalence oralne kan-
didoze u dijabetesnih bolesnika u odnosu na
ispitanike kontrolne grupe. Kandidoza u di-
jabetesnih bolesnika koji nose zubnu protezu
povezuje se sa lo§im odrzavanjem oralne higi-
jene i dugotrajnim nosenjem proteze.!?2! Posto
je diabetes mellitus posledica genetski 1 klini¢ki
razli¢itih uzroka c¢ija je zajedniCka osobina
poremecaj glikemije, moze se pretpostaviti da
postoji povezanost izmedu diabetes mellitusa 1
Stomatitis protetica.

Belazi i sar.?? uocili su da ne postoji
statisticki znacajna veza izmedu ucestalosti
oralne kandidoze 1 starosti ispitanika. Drugi
istrazivaci su uocili intenzivan rast gljivica iz
roda Candida u dijabetesnih bolesnika starijih
od 60 godina.>3>* Potencijalni faktori rizika
koji ga promovisu su: prisutna druga oboljenja,
povecano propisivanje i prekomeran unos leko-
va, losa oralna higijena, poremecena ishrana i
ges¢i stomatologki problemi.!!2324 Istrazivaci
su uocili da je oralna kandidoza zastupljenija
u dijabetesnih bolesnika koji nose proteze, jer
se Candida albicans vezuje za akrilat pa zubne
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Discussion

Candidal infections are a major problem, es-
pecially among the immunosuppressed people.
Oral infections with yeasts are more frequent
in diabetic patients, but some results remain
controversial and contradictory.”!1:13 The oral
candidal carriage rate has been estimated to be
as high as 80% in diabetic patients.!3 In this in-
vestigation similar results were noticed; 28 pa-
tients (56%) in the first group and 31 patients
(62%) in the second group had oral candidia-
sis during last five years. This finding showed
a statistically higher frequency of oral candidal
infection compared to the control group.

The epidemiology of oral candidal infection
in diabetic patients seems to be complex, result-
ing from a combination of many predisposition
factors. Yeast growth is promoted by elevated
tissue fluid glucose levels.” In this investiga-
tion glucose level in first group was 10.43+0.37
mmol/l and in the second 10.37+0.26 mmol/I.
Moreover, besides the presence of a high con-
centration of salivary glucose combined, low
salivary secretion may enhance growth of yeasts
and their adherence in epithelial oral cells.”
In this investigation an increased prevalence
of oral candida infections in diabetic patients
compared with control subjects has been no-
ticed. Candidal infection associated with den-
tures is related to the poor hygienic condition
and to the long time of prostheses usage.!®-2!
As diabetes mellitus is a result of genetically
and clinically heterogeneous causes that share
glycemic disturbance as a common feature, it
can be hypothesized that there is a connection
between diabetes mellitus and Candida-associ-
ated denture stomatitis.

Belazi et al.2? noticed that there was no sta-
tistical association between oral candidal infec-
tion and age. Other investigators revealed in-
tensive candidal growth in diabetics older than
60 years.2324 There could be several etiologies
for such an association: other disease presence,
increased prescription and over-the-counter
medication intake, poor oral hygiene, dietary
selections and increased dental problems. !1-23:24
Some investigators have demonstrated that can-
didal carriage is higher among diabetics wear-
ing dentures because Candida albicans adheres
to acrylic and dentures behave as a reservoir for
these yeasts.2>-2¢ Correlation between Candida-
associated denture stomatitis and diabetes mel-



Obradovi¢ et al. / DIABETIC ORAL CANDIDIASIS

proteze mogu sluZiti kao rezervoar gljivica.?>26

Povezanost izmedu Stomatitis protetica izaz-
vanog Candidom albicans 1 diabetes mellitusa
moze olaksati rano dijagnostikovanje diabetes
mellitusa.'®?7 Ali, takode postoje i kontradik-
torni nalazi.?>2% Belazi i sar.2? nisu pokazali
statisticki znaCajnu povezanost izmedu preva-
lence oralne kandidoze i1 noSenja proteza, ali
su uocili da dijabetesni bolesnici stariji od 60
godina koji nose proteze CeSce pate od oralne
kandidoze u odnosu na osobe koje ne boluju od
diabetes mellitusa.

Smatra se da pojava infekcije gljivicama iz
roda Candida nije razli¢ita medu polovima.22
Takode, ovom istrazivanju distribucija oboljenja
medu polovima nije pokazala znacajnu razliku.
Dijabetesni bolesnici se ve¢inom zale na sub-
jektivni osecaj oralne suvoce, poremecaj ukusa
1 osecaj pecenja u ustima. Ovi simptomi mogu
nastati usled poremecaja funkcije pljuvacnih
zlezda 1 dehidraracije organizma izazvane hi-
perglikemijom.!?® U dijabetesnih bolesnika
sa loSom kontrolom glikemije, prisutna je po-
liurija koja izaziva dehidrataciju 1 gubitak uri-
narnih elektrolita, smanjuje sekreciju pljuvacke
i javlja se subjektivni oseéaj oralne suvoée.!-2?
U ovom istrazivanju u dijabetesnim grupama
ispitanika, 26 pacijenata (52%) u prvoj 1 25
pacijenata (50%) u drugoj grupi, zalili su se na
osecaj oralne suvoce. Pregled literature otkriva
da se vise od tre¢ine dijabetesnih bolesnika Zali
na osecaj oralne suvoce u prisustvu normalne
koli¢ine pljuvacke u ustima.!%-?3 Rezultati ovog
istrazivanja potvrdili su znacajnije prisustvo
osecaja oralne suvoce u dijabetesnih bolesnika.
Nije bila prisutna statisticka razlika u prisustvu
osecaja oralne suvoce izmedu dve grupe di-
jabetesnih ispitanika. Uoceno je da prevalenca
kandidoze u dijabetesnih bolesnika ne zavisi
od osecaja oralne suvoce posto je 15 pacijenata
prve (58%) 1 13 pacijenata druge (52%) grupe
koji su bolovali od oralne kandidoze istaklo da
nisu imali osecaj oralne suvoce.

Poznavanje diabetes mellitusa i njegovih
oralnih manifestacija su preduslov sigurne i
efikasne medicinske nege. Stomatolozi mora-
ju biti upoznati sa razli¢itim metodama efika-
sne terapije oralne kandidoze i drugih oralnih
komplikacija diabetes mellitusa.’%3! U ovom
istrazivanju bolesnici sa oralnom kadidozom u
vreme istrazivanja, leeni su (sa Sol. Nystatin®
200ml/3 puta dnevno ili sa Dactanol oral gel®
150ml/4 puta dnevno) u trajanju od dve nedelje.

litus indicates a mean for the early diagnosis
of the diabetes mellitus.!%-27 But, also there are
some contradictory findings.?>?® Belazi et al.?
showed no significant relationship between the
prevalence of candidal infection and denture
wearers, but that diabetics who wore dentures
and were older than 60 years suffer more from
oral candidiasis than healthy persons.

It is thought that the occurrence of Candida
species infections is not different between gen-
der.?? Simillar, in this investigation distribution
of disease showed no significant difference be-
tween gender. It is known that the most common
complaints among diabetics include dry mouth
sensation, alteration of taste, and burning mouth
sensation. These symptoms may result from im-
paired salivary gland function and dehydration
secondary to hyperglycemia.!-?® In poorly con-
trolled glicemic diabetics, polyuria reduces the
salivary secretion with the subsequent clinical
complaint of xerostomia by causing dehydra-
tion and loss of urinary electrolytes.!*2° In this
investigation, in the diabetic groups 26 patients
(52%) in the first and 25 patients (50%) in the
second group, reported dry mouth sensation.
Review of the literature reveals that more than
third of diabetic patients reported dry mouth
sensation in the presence of a normal rate of
salivary production.!®?3 The results of the pres-
ent study verified significantly higher presence
of dry mouth sensation in diabetic patients. Dry
mouth sensation is a parameter that showed no
significant difference between the two diabetic
groups. It was noticed that candidal prevalence
of diabetics is independent of dry mouth sen-
sation as 15 patients in the first group (58%)
and 13 patients in the second group (52%) with
positive anamnesis for oral candidiasis reported
that they did not suffer from dry mouth sensa-
tion.

Providing safe and effective oral medical
care for patients with diabetes mellitus requires
an understanding of the disease and familiarity
with its oral manifestations. Dentists must be
cognizant of the various methods of treating ef-
fectively the oral candidiasis and other oral com-
plications of diabetes mellitus.30,31 In this in-
vestigation patients with oral candidal infection
at the time of investigation were treated (with
either Sol. Nystatin® 200ml/3 times per day or
Dactanol oral gel® 150ml/4 times per day) for
two weeks. Also, managing patients with diabe-
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Takode, stomatoloska terapija u bolesnika sa
diabetes mellitusom zahteva detaljno pracenje,
upornu terapiju i saradnju sa lekarom koji leci
osnovno oboljenje u odnosu na lecenje pacije-
nata koji ne boluju od diabetes mellitusa. Di-
jabetesni bolesnici, posebno oni sa loSom kon-
trolom glikemije 1 oralnim infekcijama, moraju
dolaziti na ¢eS¢e kontrolne preglede, odrzavati
najvisi nivo oralne higijene i nocu skidati pro-
teze, kako bi smanjili ucestalost oralne kandi-
doze. Prevencija i terapija oralnih komplikacija
diabetes mellitusa poboljSava kvalitet zivota u
osoba obolelih od ove neizle€ive bolesti.

Zakljucak

Ucestalost kandidoze u usnoj duplji
statisticki je znacajno veca u dijabetesnih bole-
snika u odnosu na osobe koje ne boluju od da-
betes mellitusa. Nema razlike u zastupljenosti
oralne kandidoze izmedu osoba koje boluju od
diabetes mellitusa tip 1 1 tip 2. Subjektivni
osecaj oralne suvoce je zastupljeniji u dijabe-
tesnih bolesnika u odnosu na osobe koje ne bo-
luju od diabetes mellitusa. Nema razlike u za-
stupljenosti subjektivnog osecaja oralne suvoce
izmedu osoba koje boluju od diabetes mellitusa
tip 11tip 2.

Neophodna su dalja istrazivanja i pracenje
dijabetesnih bolesnika, kako bi se razjasnila
uloga gljivica roda Candida kao dijagnostickog
faktora za diabetes mellitus 1 znacajnog uzroka
oboljenja u ovih pacijenata.
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tes mellitus requires more rigorous follow-up,
more persistent therapy and cooperation with
physicians than in non-diabetic patients. Pa-
tients with diabetes mellitus, particularly those
with a history of poor glycemic control and oral
infections, require more frequent recall visits.
They need to maintain the highest level of oral
hygiene and remove their dentures overnight, in
order to reduce the frequency of oral candidia-
sis. Prevention and therapy of diabetes mellitus
oral complications enhance the quality of life
for patients with this incurable disease.

Conclusion

The frequency of oral candidal infections
is significantly higher in diabetic patients com-
pared to non-diabetic subjects. There is no dif-
ference in the prevalence of oral candidiasis
among patients who suffer from diabetes melli-
tus type 1 and type 2. Subjective feeling of oral
dryness is more frequent in diabetic patients
compared to subjects who do not suffer from
diabetes mellitus. There was no difference in
subjective feeling of oral dryness between pa-
tients with diabetes mellitus type 1 and type 2.

Further investigation and follow-up of the
diabetic patients is necessary, in order to clarify
the role of Candida species as a diagnostic fac-
tor for diabetes mellitus and a significant cause
of illness among these sensitive group of indi-
viduals.
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