MACEDONIAN
DENTAL REVIEW

ISSN]| 2 46
2545-4757 | 2023

Macedonian Dental Review is publishing by the Faculty of Dentistry, University ,Ss. Cyril and Methodius®,
Skopje, Republic of North Macedonia and Macedonian Dental Society

http://stomfak.ukim.edu.mk/msp/



MACEDONIAN DENTAL REVIEW Contents

2023 @ Year XXXXVI @ Nummber 2 @ cTp. 33-78

The influence of socio-economic factors on the number of extracted teeth among the population of Skopje
region in the Republic of North Macedonia. Apostolova G, Kokolanski V., Malenkov H., Elezi R. ............ 33

Determining the knowledge about pharmacovigilance of dentists from the Republic of North Macedonia.
Kokolanski V., Nikolovska J., Aleksova P, POPOSKI B. ..........c.cccccoiiiiiiiiiiiiiiiei oottt 40

Salivary calcium and phosphate levels in correlation with dental caries intensity. Pavievska M.,
Gjorgievska E., Jankulovska M., Stevanovic M., Sotirovska Ivkovska A., Georgiev Z., Dimkov A., Kokoceva
Ivanovska O., Ambarkova V., Zabokova Bilbilova E., Petanovski H., Simonovska J., Saveski M., Poposki B. ............. 48

Unstimulated and stimulated salivation in patients before and after complete denture rehabilitation. Poposki
B., vanovski K., Georgieva S., Dirjanska K., Bundevska J., Panchevska S., Angelovska A., Risteska N., Vejslo S.. ....55

FOBT as a screening tool for periodontal disease. Risteska N., Mitik K., Dirjanska K., Stefanovska E.,
ANGStasoVSka M., POPOSKI B. ...........cccoooiiiiiiieeeeeee ettt enas 62

The efficacy of ozonized olive oil in the treatment of oral lesions:A clinical study. Stefanovska E., Ivanovski K.,
Georgieva S., Ristoska S., Dirjanska K., Mindova S., Radojkova-Nikolovska V., Mitikj K., Risteska N., Poposki B. ....71

Macedonian Dental Review is publishing by the Faculty of Dentistry, University ,,Ss. Cyril and Methodius®, Skopje, Republic of North

Macedonia and Macedonian dental society.

Editor in chief - Prof. Kjiro Ivanovski, PhD, e-mail: kiroivanovski@stomfak.ukim.edu.mk

Associate editor - Prof. Elizabeta Gjeorgievska PhD, Department of Pediatric and Preventive Dentisty, e-mail: egjorgievska@stomfak.ukim.edu.mk

Secretary - Vlatko Kokalanski, PhD, e-mail: vkokolanski@stomfak.ukim.edu.mk

Adress - Macedonian Dental Review, str. Majka Tereza br. 43 Skopje, Republic of North Macedonia,

Editorial Board

Mira Jankulovska, Skopje, North Macedonia
Sonja Apostolska, Skopje, North Macedonia
Silvana Georgieva, Skopje, North Macedonia
Aleksandar Grchev, Skopje, North Macedonia
Lidija Kanurkova, Skopje, North Macedonia
Maja Pandilova, Skopje, North Macedonia
Vesna Stevkovska, Skopje, North Macedonia
Boris Velichkovski, Skopje, North Macedonia
Vasilka Rendzova, Skopje, North Macedonia
Ivan Alajbeg, Zagreb, Croatia

Ivan Anastasov, Sophia, Bulgaria

Nikola Angelov, Houston, USA

Gurhan Caglajan, Hacettepe, Turkey
Domagoj Glavina, Zagreb, Croatia

Peter Jevnikar, Ljubljana, Slovenia

Hristo Kisov, Plovdiv, Bulgaria

Darko Macan, Zagreb, Croatia

Ljubo Marion, Ljubljana, Slovenia

John Nicholson, London, UK

Darije Planchak, Zagreb, Croatia

Kristina Popova, Sophia, Bulgaria

Sasha Stankovikj, Nish, Serbija

Dragoslav Stamenkovikj, Belgrade, Serbia
Zrinka Tarle, Zagreb, Croatia

Ljiljana Tihachek, Belgrade, Serbia

Georgi Tomov, Plovdiv, Bulgaria

Radomir Ugrinov, Sophia, Bulgaria

Ana Angelova-Volponi, London, UK

Vaska Vandevska, Oslo, Norway

Radosveta Vasileva, Sophia, Bulgaria
Miroslav Vukadinovikj, Belgrade, Serbia
Nikola Petrichevikj, Zagreb, Croatia

Advisory board

Alberto Benedeti, Skopje, North Macedonia

Aleksandar Dimkov, Skopje, North Macedonia

Ana Sotirovska Ivkovska, Skopje, North Macedonia

Aneta Atanasovska Stojanovska, Skopje, North Macedonia
Antonio Kirkov, Skopje, North Macedonia

Biljana Kapusevska, Skopje, North Macedonia

Biljana Dzipunova, Skopje, North Macedonia

Vera Radojkova Nikolovska, Skopje, North Macedonia
Vladimir Popovski, Skopje, North Macedonia

Gabriela Kurchieva Cuckova, Skopje, North Macedonia
Goran Pancevski, Skopje, North Macedonia

Gordana Kovacevska, Skopje, North Macedonia
Daniela Veleska Stevkoska, Skopje, North Macedonia
Danica Popovikj Monevska, Skopje, North Macedonia
Evdokija Jankulovska, Skopje, North Macedonia
Edvard Janev, Skopje, North Macedonia

Emilija Bajraktarova Valjakova, Skopje, North Macedonia
Emilija Stefanovska, Skopje, North Macedonia

Zlatko Georgiev, Skopje, North Macedonia

Ilijana Muratovska, Skopje, North Macedonia
Jadranka Bundevska Josifovska, Skopje, North Macedonia
Julijana Nikolovska, Skopje, North Macedonia
Katarina Dirjanska, Skopje, North Macedonia

Kristina Mitikj, Skopje, North Macedonia

Lidija Popovska, Skopje, North Macedonia

Ljuben Guguvcevski, Skopje, North Macedonia

Marija Peeva Petreska, Skopje, North Macedonia
Marija Stevanovikj, Skopje, North Macedonia

Marina Eftimoska, Skopje, North Macedonia

Marina Kacarska, Skopje, North Macedonia

Meri Pavleska, Skopje, North acedonia

Mira Jankulovska, Skopje, North Macedonia

Mirjana Popovska, Skopje, North Macedonia

Natasa Toseska Spasova, Skopje, North Macedonia
Nikola Gigovski, Skopje, North Macedonia

Oliver Dimitrovski, Skopje, North Macedonia

Sanja Pancevska, Skopje, North Macedonia

Saso Elencevski, Skopje, North Macedonia

Snezana Pesevska, Skopje, North Macedonia

Stevica Ristoska, Skopje, North Macedonia

Suzana Dvojakovska, Skopje, North Macedonia
Cvetanka Bajraktarova Misevska, Skopje, North Macedonia

http://stomfak.ukim.edu.mk/msp/



MAKEJOHCKH CTOMATOJOMKM! ITPETJIEQ

Conppxuna

2023 e roquaa XXXXVI @ Bpoj 2e Crpana 33-78

Baunjanue HacOUHO0-eKOHOMCKHTE ()aKTOPH BP3 OPOjOT HA eKCTpaxXUpaHH 320U Kaj HACEJeHHETO OJ1
CKONCKUOT pernoH Bo Pemy6inka CeBepua Makenonnja. Atiocttionosa I, Koxoaancku B.,

ManeHr08 X., EA@3U P. ... 33
YTBpayBame Ha 3HAeHeTO 32 (apMaKOBUTHJIAHIIA HA cToMaToJ103UuTe o1 Pemy6auka CeBepHa
Maxkenonuja. Koxoaarcku B., Huxoaoscka J., Anexcosa I, I1odocku b. ..............cccccoeveevveviannnannnn. 40

Konnenrpanuja Ha caJluBapHH KaJuuyM U ¢ocdaTn Bo Kopenanuja co HHTEH3NTETOT HA JeHTAJIeH KapHec.

Ilasaescka M., I'opzuescka E., Jauxyaoscka M., Ciiesanosu M., Cottiuposcka Hekoscka A.,
Teopiues 3., [lumros A., Koxouyesa Hearnoscka O., Ambapkosa B., 3abokosa buabuaosa E.,
THeimmianoscku X., Cumonoscka J., Caseckit M., TIOTOCKU B. ..............c.c.ccoooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 48

HecTtumyaupaHa ¥ CTUMYJIMpPAaHA CAIMBAIMja Kaj MANMEHTH MPeJ U 10 TOTAJIHO mpoTe3upame. [lotiocku b.,

Heanoscku K., I'eopiuesa C., Jupjarcka K., byngescka J., [lanuescka C., Anzeaoscka A.,
Puctiiecka H., BeJCAO C. .. ....cccccouiiiiiiiiiiiit ittt ettt 55

FOBT kako ajaTka 3a CKpHMHUHT Ha MapoaoHTaHaTa 6osect. Puctiiecka H., Mutiuk K., [{lupjancka K.,
Ciiecharnoscka E., Anacitiacoscka M., Ilotiocku b

EduxacHocTa Ha 030HHPAHOTO MACTUHOBO MACJIO BO TPETMAHOT HA OPAJIHUTE JIe3UH: KINHMYKA CTyAHja.

Cuiecpanoscka E., Meanoscku K., I'eopeuesa C., Pucitiocka C., lupjancka K., Mungosa C.,

Pagojkosa-Hukoaoscka B., Mutiuxk K., Puctiiecka H., Ilotiocku B.

MakeoHCKH CTOMATOJIOLIKH Nperie] ro n3xasa CtoMaronomkot daxynrer npu Yausepsureror ,,Cs. Kupmt u Meronuj“ Cronje,

PenyOnnka CeepHa MakenoHuja 1 MakeJOHCKOTO CTOMATOJIOIIKO APYIITBO.

Onrosopen ypemauk: Ipod. a-p Kupo MBanoscku, e-mail: kiroivanovski@stomfak.ukim.edu.mk
3amenuk oxrosoper ypenuuk: [Ipod. n-p Enn3zatera I'oprueBcka, e-mami: egjorgievska@stomfak.ukim.edu.mk
Cexperap Ha cncaHueTo: 1-p Baarko Kokoaanckn, e-mail: vkokolanski@stomfak.ukim.edu.mk

Anpeca - MakeToHCKH CTOMATOJIOMIKY nperiieq, yi. Majka Tepesa Op. 43 Crkorje, Penryonmika CeBepHa MakeoHuja

http://stomfak.ukim.edu.mk/msp/
YpeayBauku oxdoop

Mupa Jankyj0Bcka, Cromnje, CeBepHa Makenonuja
Coma Anocroiicka, Cromnje, CeBepHa Maxeonuja
Cuasana I'eopruesa, Cromnje, CeBepra Makenonuja
Auexcanjap I'pues, Cxomje, CeBepna Makenonuja
JInauja Kanypkosa, Cxomnje, CeBepHa Makenonuja
Maja Ianauiosa, Cromje, CeBepra MakenoHuja
Becna CreBkoBcka, Cxomje, CeBepna Makenonuja
Bopuc Beanmukoseku, Cromje, CeBepra MakenoHuja
Bacuika Pennosa, Cromnje, CeBepna Maxesjonuja
Usan Anajéer, 3arped, Xpsarcka

Usan Anacracos, Coduja, bByrapuja

Huxoaa Anrenos, Xjycron, CAJ{

T'ypxan Harnajan, Xagerene, Typunja

Jlomaroj I'maBuna, 3arped, Xpsarcka

Ilerep JeBuukap, JbyGibana, CnoBenunja

Xpucro Kucos, [Tnosaus, byrapuja

Jlapko Manan, 3arpe6, XpBarcka

Jby6o Mapuown, Jby6ibana, CiioBenuja

Ilon Huxoucon, Jlonnon, B. bpuranunja

Japuje Iliianuax, 3arpe6, XpBarcka

Kpucruna IMonosa, Coduja, byrapuja

Cama CrankoBuk, Hum, Cp6uja

JlparociiaB CramenkoBuK, bearpan, Cpbuja
3punka Tapue, 3arped, Xpsarcka

Jbubana Tuxauek, benrpaza, Cpouja

T'eopru Tomos, [1nosus, Byrapuja

Panomup Yrpuuos, Coduja, Byrapuja

Amna AnresioBa Basmonu, Jlonnon, B. Bpuranuja
Backa Banjescka, Ocio, Hopserika

Panocsera Bacuiesa, Coduja, byrapuja
Mupociaas BykaagunoBuk, benrpan, Cpouja
Huxoua IerpuueBux, 3arpe6, XpBarcka

CoBeTonaBeH 0100p

Aunbdepro Benenern, Cronje, CeBepna Makenonuja
Aunexcanaap J{umkoB, Ckorje, CeBepna Makenonuja

Amna Coruposcka UBkoBcka, Crornje, CeBepHa MakenoHuja

Amnera AranacoBcka CrojaHoBcka, Crornje, CeBepHa MakenoHunja
Antonno Kupkos, Cronje, CeBepra MakegoHuja

Buajana Kanymescka, Crorje, CeBepHa Makeionunja

Buajana [Iunynosa, Cxonje, CeBepaa Makesionuja

Bepa Pajojkosa Hukousoscka, Crorje, CeBepra Makenonuja
Baagumup IMonoscku, Crorje, CeBepna MakeioH1ja

Ta6puena Kypumnesa Uyukosa, Ckorje, CeBepra Makeonuja
I'opan ITanyescku, Cromje, CeBepHa Makenonuja

Topnana KoBaueBcka, Cronje, CeBepHa MakenoHunja

Januena Benecka CreBkocka, Cxomnje, CeBepna Maxegonuja
Januua IMonoBuk Monescka, Cxorje, CeBepra Maxkeionuja
EBnoknja JankymnoBcka, Cronje, CeBepHa MakenoHunja

EnBappa Jaunes, Cxomje, CeBepHa Makeaonuja

Emuninja Bajpakrapoa BabakoBa, Crornje, CeBepHa MakenoHuja
Emninja Credanosceka, Cromje, CeBepHa MaxkeioHuja

3aarko I'eoprues, Cromje, CeBepHa Makenonuja

Manjana Myparoscka, Cxonje, CeBepHa MakenoHuja

Janpanka BynaeBcka Jocudosceka, Cronje, CeBepna Makenonuja
Jyaunjana Huxonoscka, Crornje, CeBepra Makeonuja

Karapuna Jlupjancka, Cxomnje, CeBepHa Makenonuja

Kpucruna Mutuk, Cromnje, CeBepna Makenonuja

JInauja Ionoscka, Cromje, CeBepra Maxkeionuja

Jby6en I'yryBueBcku, Cronje, CeBepra MakeoHuja

Mapuja ITeeBa Ilerpecka, Crornje, CeBepHa Makeonuja

Mapuja CreBanoBuxk, Cxorje, CeBepra Maxejonuja

Mapuna E¢rumocka, Cromnje, CeBepHa Maxenonuja

Mapuna Kanapcka, Cromnje, Ceepra Makenonuja

Mepu IMasaecka, Cxonje, CeBepna MakeionHja

Mupa Jankyoscka, Cromnje, CeBepHa Makenonuja

Mupjana ITonoBcka, Crornje, CeBepHa MakenoHunja

Harama Tomecka Cnacoa, Cronje, CeBepHa MakenoHunja
Huxkouna I'uroseku, Cronje, CeBepHa Makeonuja

Osmsep Inmutposcekn, Cromnje, CeBepHa Makenonunja

Cama Ilanuescka, Cxomnje, CeBepHa MaxeoHuja

Camo EnenueBckn, Crornje, CeBepHa MakenoHuja

Cuesxana ITemescka, Cxomnje, CeBepna Makenonuja

CreBuua Pucrocka, Cxomnje, CeBepna Makenonuja

Cy3zana /IBojakoBcka BoskoBuk, Crorje, CeBepna Makenonuja
IBeranka Bajpakraposa Mumescka, Cxomnje, CeBepra Maxe/1oHH1ja




UDK: 616.314-089.87:316.34(497.712)

THE INFLUENCE OF SOCIO-ECONOMIC FACTORS
ON THE NUMBER OF EXTRACTED TEETH AMONG
THE POPULATION OF SKOPJE REGION

IN THE REPUBLIC OF NORTH MACEDONIA

BJIINJAHUE HA COLIMO-EKOHOMCKUTE ®AKTOPU
BP3 BPOJOT HA EKCTPAXUPAHU 3ABU KAJ
HACEJIEHUETO O CKOIMNCKMUOT PEN'MOH BO
PENMNYBJIIUKA CEBEPHA MAKEOOHUJA

Apostolova G.', Kokolanski V.2, Malenkov H.}, Elezi R.?

'Department of Oral Surgery, Faculty of Dentistry, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia, 2Faculty of
Dentistry, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia, *A Master's degree student, Faculty of Dentistry, Ss.
Cyril and Methodius University in Skopje, Republic of North Macedonia,

Abstract

There is numerous data about the impact of individual social status on personal health in social epidemiology. Socioeconomic factors with the greatest exogenous
impact on individual health are as follows: sociocultural (family, school, workplace, media availability) and socioeconomic (education, material resources, allocation of
funds). Also, everyone has their own health potential, which depends on immunity, physical activity, nutritional habits, and stress absorption and health behavior: diet,
harmful habits, hygiene. The aim of this research is to trace dental health, as part of general health among the residents of the Skopje region, considering the number
of extracted teeth in each individual as well as the current condition of the remaining teeth in correlation with the specified socioeconomic factors, in addition with dif-
ferences in gender, age, and ethnicity. Based on the mentioned parameters, an epidemiological study was carried out on the territory of the city of Skopje which includ-
ed 582 subjects from each municipality of Skopje, distributed in percentage terms according to the number of inhabitants in each municipality. The participants com-
pleted a questionnaire relating to the abovementioned risk factors and they underwent a clinical examination of the oral cavity. The extracted teeth as well as the num-
ber of teeth for extraction were noted in the examination. The obtained data showed that social class and education have a significant influence on the studied param-
eters. Key words: social status, education, extracted teeth, oral hygiene.

AncTpakr

CouujanHuoT cTaTyC Ha eaHa MHAMBMAYa Bijae Bp3 HEj3MHOTO 3ApaBje 3a LWTO NocTojaT BpojHM NoAaToLm Bo couvjanHata enuaemuonorvja. O COLMO-eKOHOMCKUTE
(haKTOpy KOMLLTO BRWjaaT Bp3 30PaBjeTo Ke rv U3ABOUME: COLMO-KYNTYPHUTE (CEMEJCTBO, YuumnnLLTe, paboTHO MECTO, MEAMYMCKa AOCTANHOCT) M COLMjanHo-eKOHOMCKM
thakTopy (06pasoBaHue, MaTepujanHi pecypcu, pacripeaenta Ha CpefcTBa) Kou MMaaT Hajronemo ersoreHo BrujaHue Bp3 MHAMBHMAYa CO COMCTBEH 30paBCTBEH
noTeHwyjan (MMyHUTET, hnanyKka akTMBHOCT, HYTPUTMBHI HaBUKM, CTPEC aMOPTU3aLmja) U COMCTBEHO 3[PaBCTBEHO OAHECYBAHE (HAUMH Ha UCXpaHa, LUTETHU HABMKN,
xurveta). Lienara Ha TpyZoT e Aa ce Npocnef AeHTanHoTo 3Apasje kako [eN Of OMLITOTO 3ApaBje Kaj XUTENUTE BO CKOMCKMOT PErvioH, Npeky BpojoT Ha excTpaxvpaHm
3abu Kaj eaHa MHAMBMAYa, Kako M MOMeHTanHaTa cocTojba Ha npeoctaHatuTe 3abyu BO Kopenawuja co HaBEAEHUTe COLMO-eKOHOMCKI (DaKTopU, Ha[oNonHeTo Co
panukv BO MoA, BO3PACT 1 eTHIYKA MPUNAAHOCT. Bpa 0cHOBA Ha cuTe HaBeAeH! napameTpy Gelwe cnposeseHa envaeM1onoLLka CTyauja Ha TeputopujaTa Ha rpap
Conje, koja onchaTyt BKynHO 582 ncnuTaHmLy Of C1Te CKOMCKM OMLUTIHY, NPOLIEHTYanHo pacnopeneHu cnopes 6pojoT Ha xuTenu Bo cekoja ontuTiHa. belue nononHet
aHOHWMEH MpalLanHuk CO CUTe Mpallakba KoM COOBETCTBYBaaT Ha ropeHaBedeHUTe (akTopy Ha PuauK 1 KMWHWYKM mpernen Ha 3abanoto. Bo npernegot Gea
HOTUpaH eKcTpaxupaHuTe 3abu, kako 1 GpojoT Ha NpeocTaHaTi 3abu 3a ekcTpakupja. fobueHuTe nogaTouy nokaxaa Aeka coumjanHata knaca i 06pasoBaH1eTo
MaaT 3HayajHo BrivjaHue Bp3 UCIUTyBaHUTE NapameTpu. KnyyHu 360poBu: coupjaneH cratyc, 06pasoBaHue, ekcTpaxvpanm 3abu, opanHa XurueHa.

Introduction According to numerous data in different countries,
the individual social status has a great impact on individ-

The whole world population lives in organized soci-  ual health. It is known that biological factors are the ones
eties that may have different characteristics and different ~ which determine the occurrence of disease, but they are
levels of development. not the only ones and are complemented by the social
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environment of the individual. Poverty is considered one
of the most important determinants of health and disease,
which is followed by the lifestyle of the individual: nutri-
tional habits, physical activity, oral hygiene and profes-
sional dental follow-up. Even most developed societies
face health status inequality due to different socioeco-
nomic background.

According to researchers in different countries, there
are various divisions of social categories which are deter-
mined by different parameters. Still, the basic parameters
for determining social class are income, education and
place of residence.

Despite the significant decline in the incidence of tooth
loss in the last two decades', socioeconomic inequalities
as factors persist over time, which are particularly
emphasized in developing countries®’. The correlation
between the socioeconomic status and various health
problems in the population is a constant subject of public
debates®.

Similar to general health, oral health follows social
moments. Oral health can be affected by the individual’s
responsibility on the one hand, which includes oral
hygiene and dental visits, and by dental availability and
socioeconomic factors on the other hand’.

However, there are studies from countries with high-
er standard, which have been investigating the correla-
tion between socioeconomic factors, individual behav-
ioral factors, and oral health. For example, insufficient
access to dental services explains poor oral health and
periodontal disease symptoms among poor Swedish
adults®. Dental programs partly contribute to the increase
in the number of healthy teeth in the lower social class in
the United Kingdom (Donaldson). In contrast, lack of
dental visits and oral hygiene were not associated with
more extracted teeth in low-income areas of Australia’.

Latin American countries still have a high prevalence
of tooth loss®. But there is a significant difference
between them. Tooth loss is an important dental health
problem that affects physical and psychosocial health, as
well as quality of life, due to reduced chewing ability and
limitation of social interaction®".

The socioeconomic status of an individual is defined
on the basis of several factors which are grouped into two
groups: sociocultural (family, school, workplace, media
availability) and socioeconomic factors (education, mate-
rial resources, allocation of funds). These factors have
the greatest exogenous influence on an individual with
their own health behavior (physical activity, nutritional
habits, harmful habits, oral hygiene).

According to the study by Bayat, there are bigger
possibilities for more tooth extractions rehabilitated by
dental prosthesis in poorer populations with lower levels
of education. Tooth extraction is the method of choice

among the poor population because this service is cheaper
than dental treatment and is covered by mandatory social
Insurance. A study in Iran describes dental care system
which is mostly private, and health insurance does not pro-
vide adequate coverage for dental services'.

Similarly, other comparative studies indicate more
extracted teeth'>. not compensated by prosthetic fabrica-
tions" in low social classes in different countries.

Dental caries, as the most common reason for tooth
extraction, is a worldwide problem, which is significant-
ly greater in families with a low socioeconomic level,
single parents or a low level of education. Low health
levels are not simply a failure of the health services, but
are associated with inadequate income, education and
housing. High income increase opportunities to utilize
health services and prevent diseases. In contrast, low
income influence the underutilization of health services
due to reduced purchasing power for drugs and trans-
portation costs. Families with lower economic capacity
have a hard time fulfilling their basic needs. Because of
that, they have a hard time providing health services'>'*.
Many studies show that the prevalence of caries is high-
er in children who come from families with low socioe-
conomic status. This is because children from these type
of families consume a lot of cariogenic foods. Also, there
is a lack of knowledge about dental and oral health, and
they rarely make dental visits". This is usually due to var-
ious factors such as family isolation, inadequate finances,
parental indifference, lack of appreciation for the value
of oral health, and even lack of understanding of the
importance of oral health by the parents. Health educa-
tion can be one of the solutions for reducing the lack of
information as a factor of health problems. Health educa-
tion may change an individual’s habits (from harmful to
beneficial) which will positively affect their dental
health'. The level of education is a very influential fac-
tor on the individual’s attitude towards healthy life. A
person with higher level of education will have better
knowledge about health, which will affect their habits for
healthy life. In his research, Afrimelda states that a per-
son with a higher level of education, pays more attention
to their own dental health and vice versa, if someone has
low or no education, then oral health care is also at a low
level. The same opinion is conveyed by Silvia et al.*in
2014, according to whom, the higher level of education -
the more the value of health is recognized, the individual
is more easily employed and earns to meet their health
needs. On the other hand, lack of education will hinder
the development of one’s attitude towards newly recog-
nized values.

Tooth loss can have a negative impact on an individ-
ual’s quality of life regardless of age. The prevalence of
tooth loss has increased in the aging population. For this

34
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reason, researchers are more focused on studies that
include older individuals®. They analyze the quality of
nutrition, phonetic and aesthetic function, as well as the
psychological and social well-being of the individual®.
Tooth loss indicates an individual’s concern for dental
disease treatment, which is considered one of the most
useful indicators of oral health status®. The available data
from the field of dental social epidemiology is very limit-
ed, therefore, the idea for conducting such studies in our
country becomes significant. In addition, frequent changes
in the healthcare system also affect health, even more so,
as an increasing number of dental services are paid for*.

The State Statistics Office of RNM determines the
income indicator by quintiles according

to the total income in the family on an annual level®.
The calculation of the poverty parameter is based on the
income data for the family per member on a monthly
level, using the data from Laeken Household Indicators
(LHI). According to the poverty indicator, the population
is divided in 5 social classes (from 5.000 to 30.000
Macedonian denars per family member monthly).
Numerous studies point out problems with oral health in
the population in rural areas, which leads to the extrac-
tion of teeth without the possibility of their conservative
restoration. Insufficient health information, access to
state dental services, fear of dentists, diet rich with sug-
ars and poor oral hygiene are cited as reasons™.

Aim

Guided by the available knowledge from social epi-
demiology, we determined the objectives of this
research: to determine a correlation between socioeco-
nomic and sociocultural factors as exogenous factors
(income, education, place of residence, proximity to a
dental facility) and health behavior (visiting a dentist,
maintaining oral hygiene, diet, BMI) as an endogenous
factor regarding the number of extracted teeth and teeth
for extraction in the population, supplemented by differ-
ences in sex, age, ethnicity.

Material and method

For this research, we created an epidemiological
study in which socioeconomic indicators (income, edu-
cation, place of residence, proximity to a dental facility),
hygiene and health habits, which are of interest to the
study, (brushing teeth and regular visits to the dentist,
nutritional habits, BMI) were observed, as well as their
influence on the number of extracted teeth and the num-
ber of remaining teeth indicated for extraction.

The research sample consisted of a total of 582
respondents, proportionally distributed in each of the 17

municipalities in Skopje, according to the number of res-
idents in the municipality. The research was conducted
over a period of 2 years in various dental facilities
(Health Center, Polyclinic, Dental office) on the territo-
ry of the respective municipality. The research team con-
ducted a random survey of the respondents, which
allowed us to obtain data for the survey questionnaire,
which was completed with their consent. The question-
naire contained all the data necessary for the research:

1. Socioeconomic indicators (place of residence,

education, income)

2. Sociocultural factors (infrastructural and media

connection, proximity to a dental office)

3. Health potential (physical activity, nutritional

habits, BMI)

4. Health behavior (harmful habits, maintenance of

oral hygiene, regular visits to the dentist)

The clinical examination was performed by members
of the research team with a single-use instruments in the
Clinical Center, Health Center or dental office in the
municipality that accepted cooperation with the team.
Data on the number of missing teeth in the oral cavity, as
well as remaining teeth diagnosed for extraction, were
recorded in the questionnaire.

All patients with serious general health disorders
(unregulated diabetes, unregulated blood pressure and
serious cardiovascular disorders, liver diseases, hemato-
logical diseases, malignant processes in the body), that
may affect the quality of life and teeth condition of the
individual, were excluded from the research.

The obtained data was appropriately statistically
processed, and the results are presented in a table.

Results

From 582 surveyed respondents, aged 18-86 years,
268 were male and 314 were female, which indicates the
homogeneity of the sample in terms of gender. The aver-
age number of extracted teeth was 7.08 + 7.1 and 7.06 +
7.8, respectively in the group of male and female sub-
jects, which indicates statistical insignificance in relation
to the gender parameter. The average number of teeth for
extraction was 1.17 £ 2.1 in the group of male subjects,
1.16 + 2.5 in the group of female subjects which is also
statistically insignificant.

The structure of the research sample in terms of
nationality was Macedonians - 71.65%, Albanians -
18.045%, Turks - 2.23%, Gypsies - 4.98%, Serbs -
1.89% and Bosniaks - 1.2%. The average value of the
number of extracted teeth is the highest among

The members of Turkish nationality (12), followed
by Gypsies and Bosniaks with 8, Albanians with 6, Serbs
with 5, and Macedonians with 4 extracted teeth on aver-
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Table 1. Extracted teeth and teeth for extraction according to place of residence

Skopje region

place of Statistical parameters

i n mean + SD | min- max | median (IQR) prlevel
extracted teeth

urban 472 6.57 £ 7.3 0-32 4(1.5-8.5) |z=38

rural 112 91979 0-32 7(4-12) ***p=0.00015
teeth for extraction

urban 472 0.98 + 2.02 0-14 0(0-1) 7=3.6

rural 112 1.96 £ 3.2 0-20 1(0 - 3) ***p=0.00035

Z(Mann-Whitney test) ***p<0.0001

age. The comparison of the number of extracted teeth
between different nationalities, made with post-hoc analy-
sis, showed a significant difference in relation to the num-
ber of extracted teeth in the group of people of Turkish
nationality with p=0.003. Regarding the remaining num-
ber of teeth for extraction, the difference is statistically
significant between members of Turkish nationality and
the other nationalities with p=0.0006, where the remain-
ing number of teeth for extraction is 2 on average.
According to the place of residence, 470 (80.76%)
were from urban areas, and 112 (19.24%) from rural
areas. The place of residence had a significant effect on
the number of extracted teeth and teeth to be extracted

(p=0.00015, p=0.00035, respectively). A significantly
higher number of extracted teeth and a significantly
lower number of teeth for extraction was detected in the
subjects from urban areas (table 1).

The level of education has a significant influence on
the number of extracted teeth and teeth for extraction
(p<0.0001). Respondents with lack of education and
with primary education have a significantly higher num-
ber of extracted teeth and teeth for extraction than
respondents with higher education (p<0.0001, p=0.0026,
respectively).

The mean value of the number of extracted teeth in
the group without education is 10, in the group with pri-

Table 2. Extracted teeth and teeth for extraction according to level of education

Skopje region

Statistical parameters
Education - - p-level
n mean = SD [ min - max | median (IQR)

extracted teeth
Without education 7 8.67 4.9 0-14 10 (4 -12) H=37.6
primary 57 917 £9.7 0-32 8 (0-14) ***0=0.0000
High school 295 8.29+7.6 0-32 6(2-11) 1vs4 *p=0.031
faculty 225 | 4.88 £ 6.1 0-32 4(1-6) |2vs47p=0.00000
teeth for extraction
Without education 7 514 + 4.1 0-10 4(2-10)
primary 57 19337 020 0(0—3) | 1=398

- ***p=0.00000
High school 259 142 +24 0-14 0(0-2) 1vs4 **p=0.0026
faculty 225 052+1.2 0-7 0(0-0)

H(Kruskal-Wallis test) *p<0.05, **p<0.1, ***p<0.0001
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Table 1. Extracted teeth and teeth for extraction according to health education

Skopje region

Statistical parameters
visit a dentist - - p-level

n mean = SD min- max | median (IQR)

extracted teeth
no 113 13.69 + 8.9 0-32 12(7=20) |7=94
yes 471 5.48 + 6.1 0-32 4(1-8) [™p=0.000000
teeth for extraction
no 113 3.26 + 3.8 0 — 20 2(0-5) |7=79
yes 471 0.67+1.3 0-10 0(0-1) |"p=0.000000

mary education - 8, in the group with high school edu-
cation — 6, and in the group with higher education - 4.

Regarding the number of teeth for extraction, half of
the group without education have more than 4 teeth for
extraction, while half of the subjects in the other groups
do not have teeth for extraction (table 2).

The income indicator determines the individual’s
connection to one of the social classes that differ from
each other in terms of hygiene habits and the attitude
towards taking care of their oral health. (table 4).

The State Statistics Office determines the social eco-
nomic status by quintiles according to the total income

Table 4. Extracted teeth and teeth for extraction (corre-
lations with different variables)

Skopje region

correlations

variable Spearman R | p-level
extracted teeth

age 0.742 ***0.00000
Social class -0.046 0.27
BMI 0.233 ***0.00000
oral hygiene -0.465 ***0.00000
g;(ijxelzrr?tg){ office 0.065 0.1
teeth for extraction

age 0.208 ***0.00000
Social class -0.176 ***0.00002
BMI 0.211 ***0.00000
oral hygiene -0.3315 ***0.00000
S;dee":llg office 0.222 *%0.00000

in the family on an annual level. The calculation of the
poverty parameter is based on the income data for the
family per member on a monthly level, using the data
from Laeken Household Indicators (LHI). According to
the poverty indicator, the population is divided in 5
social classes (class 1 - 0-5000; class 2 - 5001-10 000;
class 3 - 10001-15 000; class 4 — 15.001-20.000; class 5
over 20 000 Macedonian denars per family member)
The highest percentage of respondents who do not
visit a dentist (due to lack of habit or financial means) is
observed among the members of social class 1, and
according to that, they have, on average, the highest
number of extracted teeth and present teeth indicated for
extraction. On the other hand, lack of funds leads to
worry and loss of motivation to maintain oral hygiene.
Subjects who regularly visit a dentist compared to
subjects who do not visit a dentist had a significantly
lower number of extracted teeth (p<0.0001), and a sig-
nificantly higher number of respondents who visit a den-
tist have an average of 5.48 + 6.1 extracted teeth, with a
median of 4 teeth; respondents who do not visit a dentist
have an average of 13.69 + 8.9 extracted teeth, with a
median of 12 teeth. Respondents who visit a dentist have
an average of 0.67 = 1.3 teeth for extraction, while
respondents who do not practice visiting a dentist have
an average of 3.26 £ 3.8 teeth for extraction (table 3).
The number of extracted teeth significantly corre-
lates with age, body mass index and oral hygiene
(p<0.0001). According to the value of Spearman’s coef-
ficient, the correlation between the number of extracted
teeth with age and BMI was positive, direct (R=0.742,
R=0.233), while the correlation between the number of
extracted teeth and oral hygiene was negative, indirect
(R =-0.486). It shows that the number of extracted teeth
increases with increasing age and body mass index and
decreases with increasing frequency of daily oral
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hygiene. The number of teeth for extraction significant-
ly correlates with age, social class, body mass index, oral
hygiene, and proximity to dental office (p<0.0001).
According to the value of Spearman’s coefficient, the
correlation between the number of extracted teeth and
age, BMI and the distance to dental office was positive,
direct (R=0.208, R=0.211 and R=0.222, respectively),
while the correlation between the number of teeth for
extraction and social status and oral hygiene was nega-
tive, indirect (R=-0.176 and R=-0.3315). It shows that
the number of teeth for extraction increases with increas-
ing age, body mass index and distance to dental office
and decreases with higher degree of social status and
with increasing frequency of daily oral hygiene.

Discussion

Social epidemiology is a relatively new branch of
epidemiology whose task is to evaluate the manner in
which the social status of an individual affects their own
health?.

Numerous factors affect oral health, as part of an indi-
vidual’s overall health. If we note that the most common
reason for tooth extraction is caries and its complications,
then the promotion of health habits and daily oral hygiene
should be an imperative in every society. Our research
was carried out for each social economic indicator indi-
vidually and, on the other hand, extracted teeth and the
presence of teeth for extraction were tracked as leading
parameters for the state of oral health, analogous to the
study by Gilbert GH, Duncan RP, Shelton BJ*.

The income indicator determines the individual’s
connection to one of the social classes which differ from
each other in terms of hygiene habits and the attitude
towards taking care of their oral health (table 3 and 4).

Highest percentage of respondents who do not visit a
dentist (due to lack of habit or financial means) is
observed among the members of social class 1, and
according to that, they have, on average, the highest
number of extracted teeth and present teeth with an indi-
cation for extraction. On the other hand, lack of funds
leads to loss of motivation to maintain oral hygiene. We
will compare our results with the research of Neto JM,
Nadanovsky P.* who conducted a research in one com-
pany which provided dental care for its employees
where, for a period of 2 years, most teeth were extracted
among the lowest social classes. These findings are con-
sistent with the findings obtained in our research. The
inequality of social classes causes health inequalities,
which of course affects the oral health of an individual
(respondents with the lowest education have the worst
oral health) and, on average, the highest number of
extracted teeth.

From all socioeconomic indicators, education is one
of the most stable because it is acquired in early life and
has a long-term effect on the individual’s way of life*.

Higher education is associated with regular teeth
brushing and regular visits to the dentist, which, in turn,
leads to a decrease in the number of extracted teeth and
the number of teeth for extraction among respondents
with higher education (table 2). When we talk about edu-
cation, we should also mention the data from the
research by Teodora T. 31 where it is emphasized that
among younger respondents, the key is educating their
parents who impose the health culture in the family.

The place of residence also affects our two examined
parameters. The population from urban areas has a larg-
er number of extracted teeth, and fewer teeth for extrac-
tion, which indicates that they do not visit the dental
office for the purpose of treatment and prevention, but
for tooth extraction. The population from rural areas has
a significantly higher number of teeth for extraction,
which indicates that all therapeutic possibilities have
already been exhausted, that all past stages of the tooth
have been missed in relation to the possibility of a wider
therapeutic approach. In that regard, regardless of the
place of residence, the number of lost teeth is the same
for both groups™.

The number of extracted teeth and the number of
teeth for extraction significantly correlate with age, body
mass index, oral hygiene, and proximity to a dental
office. The older the patients - the more teeth they have
extracted. What is worrying is the excess body weight
that correlates with our parameters, which can be inter-
preted with inattentiveness to health in general and inse-
curity in social contacts according to the findings of
Kabat W*.

Lack of oral hygiene is the most significant factor for
tooth loss, and it is associated with low education, insuf-
ficient health awareness or lack of funds for health care.

Conclusion

From the presented data it can be concluded that:

- The level of education is a direct participant in
the formation of habits for regular dental check-
ups and regular dental hygiene, which indirectly
leads to a negative correlation with the number of
extracted teeth and teeth indicated for extraction

- The lowest social categories have the highest
number of extracted teeth and teeth indicated for
extraction

These conclusions should be used in order to act on
the risk factors, while seeking corrections in the health
policy for dental protection of the population and raising
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the awareness of dental health for all relevant factors
which are responsible for this problem on the entire ter-
ritory of the Republic of North Macedonia.
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DETERMINING THE KNOWLEDGE ABOUT
PHARMACOVIGILANCE OF DENTISTS FROM
THE REPUBLIC OF NORTH MACEDONIA

YTBPOYBAHE HA 3HAEHETO 3A
OAPMAKOBUTUINTAHUA HA CTOMATOJIO3UTE
oA PENYBJIIUKA CEBEPHA MAKEOOHUJA

Kokolanski V.', Nikolovska J.", Aleksova P.', Poposki B.’

'Faculty of Dentistry — Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia

Abstract

Introduction: Pharmacovigilance is defined as the science of detection, assessment, understanding, and prevention of the adverse effects of drugs or other related
problems. Clinicians play a crucial role in preventing ADRs by recognizing, managing, and reporting ADRs to the national pharmacovigilance centers (NPCs). The major-
ity of dentists are not aware, nor do they participate in the FDA's MedWatch program directed at drug safety. Given the fact that dentists play a crucial role in prevent-
ing and reporting adverse drug reactions, as well as the broad spectrum of pharmacotherapy agents being used in dentistry, the aim of our study was to determine the
knowledge of dental professionals regarding pharmacovigilance in the Republic of North Macedonia. Material and Methods: This study included 100 doctors of dental
medicine, employed in public and private healthcare institutions in the city of Skopje. The research was conducted using an anonymous survey questionnaire intend-
ed for healthcare professionals. For this purpose, a modified version of the questionnaire, according to Gupta et al., was used. The collected data were statistically
processed using SPSS Statistica v23 for Windows, with tests adequate to the sample characteristics. Results: Less than half of the dentists (12-45%) correctly
answered the questions concerning dentists' knowledge of pharmacovigilance systems (Q1-Q4, Q7, Q11-Q13). More than half of the dentists (58-70%) answered cor-
rectly to only two questions (Q5 and Q6) concerning dentists' knowledge of pharmacovigilance systems. Conclusion: Dentists have insufficient knowledge regarding
pharmacovigilance. Taking into account the fact that healthcare professionals, including doctors of dental medicine, have a key role in reporting adverse drug reactions,
their education and more active involvement in pharmacovigilance processes is essential for an ideal functioning of the healthcare system. Key words: dentists, phar-
macovigilance, adverse drug reactions.

AncTpakT

Bosepn: PapmakoBurunaHLaTa e AeuHMpaHa kako Hayka 3a OTKpuBakbe, MpoLieHKa, pasbuparbe 1 CipeyyBatbe Ha HecakaHuTe peakuyn Ha nekosute (HPJT) i
[Apyrv noBp3anu npobnemu. Jlekapute Urpaat kny4Ha ynora Bo cnpeyyBateTo Ha HPJT npeky npenosHasatbe, ynpasyBatbe 1 u3secTyBatbe 3a HPJI 4o HaumoranHuTe
LeHTpu 3a cpapmakoBurunanya (HLI®). MHO3MHCTBOTO CTOMATOMO3N He Ce CBECHM, HUTY mak yyectByBaat Bo mporpamara MedWatch Ha FDA HacoyeHa koH
BesbenHocTa Ha nekosuTe. Co ornef Ha (hakToT Aeka CTOMATONO3UTE UrpaaT KiyyHa yrora BO CpeyyBakeTo U MpUjaByBar-ETO Ha HecakaHUTe peakLyin Ha Ko,
KaKo 1 LUMPOKMOT CriekTap Ha hapmMakoTepanucki areHcu ko ce kopuctaTt BO CTomatonorvjata, Lienta Ha Hawara cTyauja belue Aa ro YTBpAMME 3HaeweTo 3a
(hapmakoBurinaHLaTa Ha cromaronosute Bo Penybnuka CesepHa Makenonuja. Matepujan u metoau: OBaa ctyavja oncat 100 AoKTOpY MO AeHTanHa MeauLyHa,
BpaboTeHN BO jaBHU 1 MPUBATHY 3APABCTBEHN ycTaHoBM Bo Ckomje. McTpaxyBareTo belue cnpoeseHo co NOMOLL Ha aHOHUMEH aHKETEH MpaluanHik HameHeT 3a
3;paBcTBeHUTE paboTHULW. 3a Taa Len, ce KopucTelle MoaudmLMpaHa Bepauja Ha npatuanHukot cropes Gupta u cop.. CobpanuTe nogatouy 6ea cTaTmcTiykm
obpaboteHn co nomoL Ha SPSS Statistica v23 3a Windows, co TecToBY COOABETHM Ha KapaKTepUCTUKUTE Ha npumepokoT. PeynTatu: Momarnky of nonosuHa of
cTomartonosuTe (12-45 %) oproopuja TO4HO Ha NpaLlaraTta kou Ce OfHecyBaaT Ha 3HaekeTO Ha CTOMATONOo3NTe 3a CUCTEMUTE Ha (apMakosurunaHua (Q1-Q4, Q7,
Q11-Q13). MMoseke oa nonosuHa of ctomatonoaute (58-70 %) oaroBopuja TOYHO Ha camo Age npawara (Q5 n QB) Kou ce OaHEecyBaaT Ha 3HaeweTo Ha
CTOMATOf03Te 3a CUCTEMUTE Ha papMaKkoBurunaHLa. 3aknyyok: Ctomatonoaute MaaT He0BOMHO 3Haeke 3a thapmakosurinaHLa. Vimajku ro npeasua daktor
[eka 3apaBCTBEHNTE PabOTHILY, BKYHYUTENHO 11 JOKTOPUTE MO AEHTaNHa MeAuLyHa, MaaT KNy4yHa ynora Bo NpujaByBarbeTo Ha HecakaHuTe peakLyi Ha NeKkoBuTe,
HMBHaTa efykaluja v NOaKTMBHO BKMy4yBare BO MpoLEcUTe Ha (hapMakoBUrNaHLa e Of CYLUTUHCKO 3HaYere 3a AeanHo (yHKUMOHMPae Ha 30PaBCTBEHNOT
cuctem. Knyynm 36opoBu: cTomatonosi, apMakoBurinaHLa, HecakaHu peakLyv O NEKOBMU.
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Introduction

Pharmacovigilance is defined as the science of detec-
tion, assessment, understanding, and prevention of
adverse effects of drugs or other related problems'. The
importance of pharmacovigilance was first highlighted in
1848, when a girl named Hannah Greener from England
passed away after being administered chloroform for
anesthesia to remove an infected toenail. Due to concerns
around the safety of using anesthetics, the Lancet set up
a commission to tackle this issue, encouraging doctors to
report deaths caused by anesthesia®.

Clinicians play a crucial role in preventing ADRs by
recognizing, managing, and reporting ADRs to the
national pharmacovigilance centers (NPCs). Safe and
rational prescription of drugs require therapeutic reason-
ing and appropriate selection of drugs for each patient’.
The Food and Drug Administration (FDA) constantly
tries to balance the promotion of greater drug safety with
a quicker drug-review process’. The director of the
Center for Drug Evaluation and Research, which now
includes the Center for Biologics Evaluation and
Research, oversees the balance of drug safety versus
innovation through science. Dentists have traditionally
not been included in this process. Drug utilization by
dentists has not been determined by the pharmaceutical
industry. However, the recent FDA opioid drug-safety
initiative program® has shown that dentists contribute to
the overprescribing of opioids, which led to stricter pre-
scription patterns already in place in some states. The
majority of dentists are not aware, nor do they participate
in the FDA's MedWatch program® directed at drug safety.
As more targeted drugs, aimed at reducing drug-adverse
effects are developed, the US drug safety net would
require the participation of all prescribers, especially for
the completeness of all electronic medical records. One
example of dentists participating in this process was the
reporting of osteonecrosis of the jaw’.

The medical histories dentists keep are, for the most
part, isolated and remain in their offices. Electronic den-
tal records, as part of the patient's electronic health record
or electronic medical record under the broader banner of
the electronic medical home, will forever change how den-
tists record medical histories*. Pharmacotherapy is playing
an important role in the treatment and therapy for the man-
agement of different oral and dental diseases, such as peri-
odontal disease", diseases of the dental pulp'-2, aphthous
ulcerations'* as well as immune mediated diseases
affecting the oral mucosa'".

Given the fact that dentists play a crucial role in pre-
venting and reporting adverse drug reactions, as well as
the broad spectrum of pharmacotherapy agents being
used in dentistry, the aim of our study was to determine

the knowledge about pharmacovigilance of dental pro-
fessionals in the Republic of North Macedonia.

Material and method

This study included 100 doctors of dental medicine,
employed in public and private healthcare institutions in
the city of Skopje.

The research was conducted using an anonymous
survey questionnaire intended for healthcare profession-
als. For this purpose, a modified version of the question-
naire, according to Gupta et al. [18], was used.

Limitations of the study (possible risks and errors)

Measures were taken for two common limitations in
this type of study:

» Selective bias. Doctors were selected from health
institutions from different municipalities in the
territory of the city of Skopje, in order to obtain a
representative sample.

e Incomplete and involuntary disclosure of data —
when filling in the anonymous questionnaire by
the subjects, there is a risk of inadequate
response.

The collected data were statistically processed using
SPSS Statistica v23 for Windows, with tests adequate to
the sample characteristics.

Results

This study included 100 doctors of dental medicine.
The average age of the respondents in the whole group
was 48.3£13 years. The majority of respondents were
female 87.0%, while only 13.0% were men.

Questions about dentists' knowledge of pharmacovigi-
lance:

1.To the first question (Q1) "Define the term phar-
macovigilance", the correct answer was given by 12.0%
of the surveyed doctors of dental medicine (table 1).

2. To the second question (Q2) "The most important
goal of pharmacovigilance is:", the correct answer was
given by 27.0% doctors of dental medicine (table 1).

3. To the third question (Q3) "Is there a mandatory
obligation to report adverse drug reactions", the correct
answer was given by 25.0% of the doctors of dental
medicine (table 2).

4. To the fourth question (Q4) "Which of the listed
health professionals has the obligation to report the
adverse reactions of a drug that is put on the market", the
correct answer was given by 22.0% of the doctors of
dental medicine (table 2).
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Table 1. Questions 1 and 2 of the questionnaire

answers | Doctors of dental medicine | answers | Doctors of dental medicine
Q1 N % Q2 N %
A 24 24.0 A 27 27.0
B 48 48.0 B 30 30.0
C 16 16.0 C 15 15.0
D 12 12.0 D 27 27.0
Total 100 100.0 Total 100 100.0
*correct answer: D. A system for detecting,
collecting, n_womtormg, evaluating and ensuring *correct answer: D. Determination the hitherto
the appropriateness of new data on drug safety unknown adverse drua reactions
and the risk-benefit ratio related to the use of the 9
drug or its interaction with other drugs

Table 2. Questions 3 and 4 of the questionnaire

answers | Doctors of dental medicine | gnswers | Doctors of dental medicine

Q3 N % Q4 N %

A 25 25.0 A 62 62.0
B 16 16.0 B 0 0.0

Cc 59 59.0 c 16 16.0

/ / / D 22 22.0

Total 100 100.0 Total 100 100.0

*correct answer: A. yes *correct answer: D. All of the listed

5. On the fifth question (Q5) "Does the Republic of
Macedonia have an established system of pharmacovig-
ilance", the correct answer was given by 70.0% of the
doctors of dental medicine (table 3).

6. To the sixth question (Q6) "If you consider that the
system of pharmacovigilance has been established,
which regulatory body is responsible for monitoring
adverse drug reactions", the correct answer was given by
58.0% of the doctors of dental medicine (table 3).

7. To the seventh question (Q7) "Where is the inter-
national center for monitoring adverse drug reactions",
the correct answer was given by 19.0% of the doctors of
dental medicine (table 4).

8. To the question (Q8) "Has any of your patients
experienced an adverse reaction from a drug", 45.0% of
the surveyed doctors of dental medicine answered in the
affirmatively (table 4).

9. To the question (Q9) "Have you ever submitted a
report for an adverse reaction to a drug", only 16% of the
doctors of dental medicine answered affirmatively (table 5).

10. To the question (Q10) "Have you seen the appli-
cation form for an adverse reaction to a drug", 21.0% of
the doctors of dental medicine answered affirmatively
(table 5).

11. To the question (Q11) "Serious adverse reactions
and events (without fatal outcome) from the use of med-
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Table 3. Questions 5 and 6 of the questionnaire

TS Doctors of dental TS Doctors of dental
medicine medicine
Q5 N A Q6 N %
A 70 70.0 A 58 58.0
B 6 6.0 B 2 2.0
C 23 23.0 C 10 10.0
/ / / did not answer l?ecause .of lack 30 30.0
of accurate information
Total 100 100.0 Total 100 100.0
*correct answer: A. yes *correct answer: a. MALMED

Table 4. Questions 7 and 8 of the questionnaire

answers Doctors of dental medicine | answers | Doctors of dental medicine

Q7 N % Q8 N %

Did not answer 29 29.0 Yes 45 45.0

A 20 20.0 No 25 25.0

B 20 20.0 | do not know 30 30.0
C 12 12.0 / / /
D 19 19.0 / / /

Total 100 100.0 Total 100 100.0
*correct answer: D. Sweden No correct answer (opinion/statement)

Table 5. Questions 9 and 10 of the questionnaire

answers Doctors of dental answers Doctors of dental
medicine medicine

Q9 N o, Q10 N %
Yes 16 16.0 Yes 21 21.0
No 42 42.0 No 61 61.0

| do not know where to
submit this report 40 40.0 | do not know 18 18.0
| do now know how to fill

this report 2 2.0 ! / /
Total 100 100.0 Total 100 100.0
No correct answer (opinion/statement) No correct answer (opinion/statement)
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Table 6. Questions 11 and 12 of the questionnaire

answers Doctors of dental medicine | answers | Doctors of dental medicine
Q11 N o, Q12 N %
A 20 20.0 A 0 0
B 18 18.0 B 8 8.0
Cc 35 35.0 Cc 50 50.0
D 27 27.0 D 42 42.0
Total 100 100.0 Total 100 100.0

*correct answer: D. 15 days

*correct answer: D. During Phase 4 of the clinical trial

Table 7. Questions 13 and 14 of the questionnaire

answers Doctors of dental medicine | answers | Doctors of dental medicine
Q13 N % Q14 N %
A 15 15.0 Yes 17 17.0
B 45 45.0 No 37 37.0
C 32 32.0 | do not know 46 46.0
D 8 8.0 / / /
Total 100 100.0 Total 100 100.0

*correct answer: B. Spontaneous reporting

No correct answer (opinion/statement)

icine are reported within", 27.0% of the surveyed doc-
tors of dental medicine gave the correct answer (table 6).

12. To the question (Q12) "Rare adverse drug reac-
tions can be detected in the next stages of a clinical
trial", the correct answer was given by 42.0% of the sur-
veyed doctors of dental medicine (table 6).

13. To the question (Q13) "Which of the following
methods is most often used to monitor adverse reactions
to new drugs placed on the market", 45.0% of the sur-
veyed doctors of dental medicine gave the correct
answer (table 7).

14. To the question (Q14) "Does your facility have a
person/committee  who/which is monitoring adverse
drug reactions", 17.0% of the doctors of dental medicine
answered affirmatively (table 7).

Discussion

The system of pharmacovigilance in the Republic of
North Macedonia is regulated by the Law on Medicines
and Medical Devices (Official Gazette of the Republic
of Macedonia No. 106/07, 88/10, 36/11, 53/11, 136/11,
11/12, 147/13, 164/13, 27/14, 43/14 and 88/15) and the
Rulebook on the method of reporting, the content of the
form for reporting adverse drug reactions, and the method
of organization of the pharmacovigilance system".

Organization and monitoring of the collection and
assessment of adverse drug reactions, processing and
assessment of the obtained data on drug safety is carried
out by the Agency for Drugs and Medical Devices,
through the National Center for Monitoring Adverse
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Drug Reactions”. The Agency for Medicines and
Medical Devices of the Republic of Macedonia
(MALMED) was established on September 16, 2014,
based on the Law on Medicines and Medical Devices, as
an independent body of the state administration. The
founder of MALMED is the Government of the
Republic of Macedonia.

Spontaneous reporting of adverse drug events in the
post-marketing phase is crucial for registering adverse
drug reactions®. However, clinical studies make it possi-
ble to determine the frequency of adverse reactions reli-
ably, as well as to assess the toxic potential of the drug.
It is necessary for pharmacovigilance to be planned in
detail, to be systematically implemented and to have an
equally important role both in clinical trials, before the
drug is put on the market, and after the drug is put on the
market, after it has been approved. The importance of
drug safety should be the same as the importance of drug
efficacy?. For this reason, regulatory bodies are of cru-
cial importance. However, the functioning of the system
requires the active participation of both health profes-
sionals and patients. Therefore, our research examined
the knowledge of dental medicine doctors related to
pharmacovigilance.

The results obtained from the survey on question no.
1 and no. 2, and which refer to the assessment of the
knowledge of healthcare workers about the concept and
purpose of pharmacovigilance indicate that the knowl-
edge of doctors of dental medicine is not sufficient (table
1). The obtained results for the knowledge of dentists in
our research, compared to other researches”?, indicate
that dentists do not know enough about the concept and
purpose of pharmacovigilance.

Our survey showed that 25.0% of the doctors of den-
tal medicine know that there is a mandatory obligation to
report adverse drug reactions (table 2). In the available
literature, a large number of health professionals declare
that the reporting of adverse drug reactions is a profes-
sional obligation and they recognize it as such*?. In
order to obtain more detailed information about the
knowledge of doctors of dental medicine, regarding their
obligation to report adverse drug reactions, the survey
questionnaire also contained a question on the exact
determination of healthcare professionals who have the
obligation to report adverse drug reactions. The results
showed that only 22.0% of the doctors of dental medi-
cine answered positively - that all health professionals
have an obligation to report an adverse reaction to a drug
(table 2).

The results obtained in our research indicate that the
largest number of doctors of dental medicine know that
a system of pharmacovigilance has been established in
the Republic of North Macedonia, and more than half

(58%) know that the Agency for Medicines and Medical
Devices (MALMED) is a regulatory body responsible
for monitoring adverse reactions to drugs (table 3).
However, a small number of respondents in our survey
correctly answered the question that the international
center for monitoring adverse drug reactions is located
in Uppsala, Sweden (table 4). Similar results were
obtained in the study conducted by Nisa et al.*.

From Table 4 we can observe that doctors of dental
medicine, in their daily clinical practice, face the prob-
lem of "adverse drug reactions". Then again, what was
significant for us was whether the health workers sub-
mitted a report on an adverse reaction to a drug, for
which the question was also incorporated in the survey
questionnaire. Only 16% of the surveyed doctors of den-
tal medicine answered positively (table 5). However, a
large percentage of those surveyed do not know where to
submit and how to fill out the reports for an adverse
reaction to a drug (table 5). The obtained results indicate
that a large part of the adverse drug reactions that have
occurred remain unreported, which is actually indicated
by the available literature®-.

When asked if they have seen the report form for an
adverse drug reaction, 21.0% of the doctors of dental
medicine answered positively to this question (table 5).
This form is part of the legal regulations of our country
and is provided as a mandatory form of reporting adverse
drug reactions in accordance with the Regulation on the
method of reporting, the content of the form for reporting
adverse drug reactions and the manner of organizing the
pharmacovigilance system™.

Adverse drug reactions can occur both in clinical tri-
als of the drug and after the drug has been put on the
market. In order to assess the knowledge of dental pro-
fessionals, we surveyed them regarding the deadline for
reporting serious adverse reactions and events (without
fatal outcome) from the use of a drug. To this question,
27.0% of the doctors of dental medicine gave the correct
answer, that is, that these adverse reactions and events
should be reported within 15 days (table 6). We also
asked them at what stage of clinical trials can rare
adverse drug reactions be detected. 42.0% of the doctors
of dental medicine gave the correct answer to this ques-
tion, i.e. that during phase 4 of the clinical trial, the rare
adverse reactions to the drug can be detected (table 6).

Conclusions

Based on the results from our research and the data
from the available literature, we can conclude that den-
tists have insufficient knowledge regarding pharma-
covigilance. Taking into account the fact that healthcare
professionals, including doctors of dental medicine,
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have a key role in reporting adverse drug reactions, their
education and their more active involvement in pharma-
covigilance processes is essential for an ideal function-
ing of the healthcare system.
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SALIVARY CALCIUM AND PHOSPHATE LEVELS
IN CORRELATION WITH DENTAL CARIES INTENSITY
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HA OEHTAJIEH KAPUEC
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Abstract

Objective: The objective of our study was to determine and compare calcium and phosphate levels in unstimulated saliva in patients with varying caries intensity.
Material and methods: The study involved 109 subjects from both sexes, from 12 to 15 years of age, divided into 3 groups according to their caries intensity: group
with very low and low caries intensity, involving 31 (28.44%) subjects; group with moderate caries intensity involving 30 (27.52%) subjects; and a group with high and
very high caries intensity, involving 48 (44.04%) subjects. Saliva samples were collected with the spitting method, according to the recommendations by Navazesh.
Salivary calcium and phosphate levels were determined using the spectrophotometric methods CALCIUM ARSENAZO and PHOSPHOMOLYBDATE/UV accordingly.
Results: The average concentration of salivary phosphates was 7.86 + 3.3 mmol/L in subjects with very low and low caries intensity, 5.96+2.9 mmol/L in subjects with
moderate caries intensity, and 5.08 + 2.6 mmol/L in subjects with high and very high caries intensity. Post-hoc analysis for inter-group comparisons confirmed the sta-
tistically significant difference between groups with very low and low caries intensity and those with high and very high caries intensity (p=0.0005). The statistically sig-
nificant difference was observed in calcium concentration as per caries intensity (p<0.0001). Subjects from the group with high and very high caries intensity showed
a significantly lower level of calcium compared to the subjects from the group with very low and low caries intensity (p=0.000001), and a significantly lower level of cal-
cium compared to the subjects with moderate caries intensity (p=0.0014). There is a correlation between the salivary calcium and phosphate levels and caries intensi-
ty (R=0.353, R=0.51 respectively). Conclusion: Salivary calcium and phosphate levels were significantly lower in the subject group with high and very high caries inten-
sity, compared to the subject group with very low and low caries intensity. The intensity of caries significantly correlates with the concentration of salivary phosphates
and salivary calcium. Key words: Caries intensity, saliva, salivary calcium, saliva phosphates.

AncTpakr

Llen Ha Tpypot: LienTa Ha HawweTo uctpaxyBatbe Oelle Aa ce YTBPAM WUC MOPe HUBOTO Ha kanumym W docdaTv BO HECTUMYNMPaHa NAyHKa Kaj naumeHTy co
pa3nuyeH MHTEH3NTET Ha kapuec. Matepujan u meToam: cTpaxyBareTo Briyyn 109 uenutaHmum of ABata nona, Ha Bospact of 12 Ao 15 ropuHu, noaenenm 8o 3
TPYNV CMOPES MIHTEH3UTETOT Ha Kapyec: rpyna co MHOTY HIU30K 11 HU30K MHTEH3UTET Ha kapuec, BkiydyBajkv 31 ucnutanuk (28.44%), rpyna co CpeaeH UHTEH3NTET Ha
kapuec, Bkny4yBajiv 30 ucnutanmuy (27.52%) v rpyna cv BUCOK 1 MHOTY BUCOK MHTEH3UTET Ha kapuec, BKyyyBajku 48 ncnutanmuy (44.04%). MpumepoLTe of niyHka
Bea KoneKLMOHVpaHy Co METOAOT Ha ucnnykyBatse, cnopep nopenopakute Ha Navazesh. HusoaTa Ha canvBapeH kanLym v canveaphy docchati bea onpeaenenn
co cnektpocporometpuckute metoan CALCIUM ARSENAZO 1 PHOSPHOMOLYBDATE/UV coopseTHo. PesynTatu: MpoceyHata KOHLEHTpaLyja Ha canvBapHuTe
thocehaT bewwe 7.86 + 3.3 mmol/L kaj ucnutaHMLmMTE CO MHOTY HU3OK M HI30K MHTEH3UTET Ha kapuec, 5.96+2.9 mmol/L kaj ucnutaHuLuTe co CpeaeH NHTEHNTET Ha
kapuec, 1 5.08 + 2.6 mmol/L kaj ucnuTaHULWTE CO BUCOK I MHOTY BUCOK MHTEH3UTET Ha kapuec. Post-hoc aHanu3aTa 3a uHTeprpynHa cnopesba noTBpAM CTaTUCTUYKM
3HavajHa pasnuka NoMery rpynuTe Co MHOTY HU30K 1 HI3OK MHTEH3UTET Ha Kapuec v OHWe CO BICOK U MHOTY BUCOK MHTEH3UTET Ha kapuec (p=0.0005). Cratuctinykm
CUrHMdMKaHTHaTa pasnuka beLue NoTBpAEHa 1 3a KOHLIEHTPpALMUTE Ha KanLyyM BO OHOC Ha MHTEH3NUTETOT Ha kapuec (p<0.0001). cnutaHuuuTe of rpynata co BUCOK
11 MHOTY BUCOK MHTEH3UTET Ha kapuec Mpe3eHTMpaLLe CUrHUGMKAHTHO MOHIUCKY HBOA Ha KamnLyM BO cnopesba Co UCIUTaHNLUTE OA rpynata co MHOTY HU3OK 11 HI30K
VHTEH3NTET Ha kapuec (p=0.000001), u curHNUKaHTHO MOHMCKW HMBOA Ha KanLuym Bo cnopenba co UCTUTaHUUMTE Of rpynata Co CPedeH UHTEH3NTET Ha kapuec
(p=0.0014). MocTou KopenaLuja NOMery H1BOATa Ha canvBapeH kanuuym 1 hocdaTit u MHTEH3UTETOT Ha kapuec (R=0.353, R=0.51 coopseTHo). 3akny4ok: Hueoata
Ha canvBapeH Kanuuym 1 canueapHi ocdatin 6ea CUrHIGMKAHTHO MOHMCKY Kaj MCUTYBAHaTa rpyna Co BUCOK W MHOTY BIUCOK MHTEH3NTET Ha kapuec, BO cropeaba
CO MCMUTYBaHaTa rpyna CO MHOTY HU3OK 11 HU30K MHTEH3NTET Ha kapuec. VIHTEH3UTETOT Ha kapuec CUrHICMKaHTHO KOpenupa co KOHLEHTpaLujaTa Ha canvBapHuTe
docchat 1 canusapHuoT kanumym. KnyuHu 36opoBu: VIHTEH3UTET Ha kapuec, NyHKa, canvBapeH kanuuym, canveapHy docdary.
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Introduction

Dental caries is considered the most common disease
in people, following the common flu, and is without a
doubt a public health problem which is among the most
widely spread global diseases connected with dental
biofilm'. It is a multi-factor chronic disease of the hard
dental tissues, characterized with demineralization of the
non-organic part and destruction of the organic content of
teeth. The World Health Organization (WHO) has
defined caries as a localized post-eruptive process of
external origin, which involves softening of the hard den-
tal tissue and consequently creation of a cavity?.

The risk of occurrence of caries includes physical, bio-
logical, ecological factors, factors connected to behavior
and lifestyle, cultural and hygiene-dietary habits**.

Effective preventive measures against occurrence of
caries include inhibiting cariogenic microorganisms,
mechanical control of the dental plaque and controlled
intake of sugars, in order to reduce the amount of biofilm
and the levels of specific pathogens.5 The World Health
Organization (WHO) has reported that 60% to 90% of
school children and almost 100% of adults worldwide suf-
fer from caries. Therefore, prevention against caries plays
an indispensable role in the promotion of public health®.

Many authors have emphasized the importance of the
relation between dental biofilm and dietary sugar, as the
primary etiological factors for the incidence of dental
caries, whereas, if one of these factors is absent, caries can-
not occur™".

Literature presents convincing reasons for using sali-
va as a diagnostic fluid. As a clinical tool, it offers
numerous advantages compared to serum, mainly
because it is easy to collect, store and deliver in sufficient
amounts for further analysis". Due to the non-invasive-
ness of the saliva collection procedure, patients are less
anxious and uncomfortable, which makes it easy to
repeat the sampling and monitor the disease over time'.
Saliva is also easier to handle during diagnostic proce-
dures because it does not clot, reducing the need of addi-
tional manipulation. It greatly affects initiation, maturing
and metabolism of the dental plaques®.

Calcium and trivalent phosphate ions play an impor-
tant role in the protection of teeth against development of
caries and erosions which, together with hydroxyl ions,
maintain the mineral saturation of the saliva compared to
the minerals in the dental tissues, a fact that is highlight-
ed by numerous authors'*. The structure of the dental
enamel is predominantly composed of hydroxyapatite
which involves ions of calcium and phosphates®”. The
high concentrations of calcium and phosphates in the
saliva enable ionic exchange with the surface of the den-
tal tissues, which starts with eruption of teeth and lasts

until their maturity. This provides for remineralization of
the initial carious process, before tooth cavity occurs,
mainly due to the presence of ions of calcium and phos-
phates in the saliva®.

The demineralization of hard dental tissues occurs
when there is a non-proportional content of calcium and
phosphate minerals between the tooth and the oral envi-
ronment. In such cases, hydroxyapatite crystals of the
enamel dissolve as a result of the acids produced by
microorganisms, which leads to demineralization of the
tooth. The low level of calcium and phosphates in the
saliva affects the balance between the process of dem-
ineralization and remineralization, and the results in den-
tal caries. This also explains the importance of salivary
concentrations of calcium and phosphate ions in the
maintenance and preservation of tooth integrity against
the process of demineralization®.

Since literature data indicate a connection between
the concentration of salivary calcium and salivary phos-
phates and carious processes, the objective of our
research was to determine and compare calcium and
phosphate levels in unstimulated saliva in patients with
varying caries intensity.

Material and method

This study included 109 subjects from both sexes,
from 12 to 15 years of age, with maintained general and
oral health. The subjects were:

- pupils in the 6th and 7th grade from the primary
schools ,,Petar Pop Arsov* and ,,Dimitar Pop-
Georgiev Berovski®,

- pupils in the first year of the Medical high school
,»Dr.Panche Karagjozov* and

- patients from the PHI University Dental Clinical
Center ,,St. Panteleimon® - Clinic for Pediatric
and Preventive Dentistry and the Clinic for
Orthodontics.

We obtained permits from the school authorities, as
well as written consent from the parents for the imple-
mentation of the research.

The criteria for inclusion of the subjects were as fol-
lows:

- Children with permanent dentition, from 12 to 15
years of age (we avoided mixed dentition because
caries in primary teeth may compromise the
results),

- Children without localized or systemic disease
affecting saliva secretion,

- Permanent residents of the city of Skopje who
regularly consume local water.
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Children who couldn’t cooperate during the exami-
nation and collection of material were excluded from
this study.

The subjects were divided in three groups according
to the caries intensity, i.e. according to the DMFT index
values (WHO, Geneve, 2000) in the following manner:

- Subjects with DMFT index values between 0.0-
2.4 were categorized in the group with very low
and low caries intensity

- Subjects with DMFT index values between 2.5-
3.8 were categorized in the group with moderate
caries intensity, and

- Subjects with DMFT index values between 3.9
and over 5.6 were categorized in the group with
high and very high caries intensity.

All subjects underwent clinical, laboratory examina-
tions, survey and statistical analysis of the obtained
results.

Clinical trials

The clinical research was conducted in the afore-
mentioned institutions using a probe and dental mirror,
and we have determined the DMFT index value using
the Klein-Palmer system for every subject.

Establishment of the DMFT index, using Klein-
Palmer system®, was achieved by summarizing the total
number of decayed, extracted and restored-filled perma-
nent teeth.

DMFT = Decayed teeth + missing due to caries + filled teeth

Saliva sample collection, processing and laboratory
analyses:

The saliva sample collection, processing and labora-
tory analyses were conducted in the Biochemistry labo-
ratory at the Ss. Cyril and Methodius University in
Skopje, Faculty of Dentistry Skopje, Department of Oral
and Periodontal Diseases. According to the recommen-
dations by Navazesh*, unstimulated saliva from all sub-
jects was being collected for 10 minutes. Subjects were
instructed not to eat or drink liquids except water for 90
minutes before saliva collection.

The collected saliva was first mixed using a vortex
device (DRAGONLAB MX-S), at highest speed-2, after
which, it was centrifuged for 10 minutes, at 4000 RCF
(xg) in centrifuge (BIOBASE — High Speed Refrigerated
Centrifuge). After centrifuging, we collected 500-1000pu1
of the supernatant of the centrifuged saliva, using a
micropipette, and distributed the samples into small
plastic single use tubes (Eppendorf tubes). The
processed saliva samples were frozen at -20°C, and the

analysis of samples was conducted 15 days as of the date
of freezing at the latest.

The next phase of our study was to determine the
salivary levels of calcium and phosphates. The analyses
were made upon fast defrosting of the samples.

Salivary calcium and phosphate levels were deter-
mined spectrophotometrically using BioSystem
reagents, with the following methods accordingly: CAL-
CIUM ARSENAZO (650 nm) and PHOSPHOMOLY B-
DATE/UV (340nm).

All the materials and reagents we used had the rele-
vant degree of purity necessary for analysis.

The data were statistically processed using Statistica
SPSS v23.0 for Windows.

Results

This study included 109 subjects distributed in 3
groups according to caries intensity: a group with very
low and low caries intensity, involving 31 (28.44%) sub-
jects; a group with moderate caries intensity, involving
30 (27.52%) subjects; and a group with high and very
high caries intensity, involving 48 (44.94%) subjects.
(table 1)

Table 1. Distribution of samples according to caries
intensity

Caries intensity n (%)
P 31 (28.44)
Y 30 (27.52)
A 48 (44.04)

p ( group with very low and low caries intensity)
y (group with moderate caries intensity)
a (group with high and very high caries intensity)

Table 2 shows the descriptive parameters of the ana-
lyzed salivary biomarkers (phosphates and calcium).

The average concentration of salivary phosphate lev-
els was 7.86 £ 3.3 mmol/L, 5.96 = 2.9 mmol/L and 5.08
+ 2.6 mmol/L in the subject group with very low and low
caries intensity, the group with moderate intensity, and
the group with high and very high caries intensity,
respectively. The median value of the salivary levels was
7.98 mmol/L, 5.96 mmol/L and 4.3 mmol/L in the sub-
ject group with very low and low caries intensity, the
group with moderate intensity, and the group with high
and very high caries intensity, respectively (table 3).

Salivary calcium showed average and median values
of 1.37 £ 0.3 umol/L and 1.47 pmol/L in the group with
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Table 2. Statistical parameters of salivary markers

Parameter Descriptive statistics
mean + SD min - max median (IQR)
Phosphates (mmol/L) 6.11 £ 3.1 1.08 —14.05 |[5.22 (3.74 — 7.98)
Calcium (mmol/L) 1.22+04 0.64 — 3.46 1.21 (0.98 — 1.42)
Table 3. Values of saliva phosphates — groups according to caries intensity
Descriptive statistics -
Groups Phosphates (mmol/L) p-value
mean * SD median (IQR)
p 7.86 + 3.3 7.98 (4.95 -10.88) H=14.0 **p=0.0009
y 596 +2.9 5.96 (3.53 — 7.35) post-hoc
a 5.08 + 2.6 4.3 (3.405—5.675) | PVvsa ""p=0.0005

p ( group with very low and low caries intensity)
y (group with moderate caries intensity)
a (group with high and very high caries intensity)

H (Kruskal-Wallis test), post-hoc (Mann-Whitney test); ***p<0.0001

Table 4. Values of salivary calcium — groups according to caries intensity

Descriptive statistics -
Groups Calcium (mmol/L) p-value
mean * SD median (IQR)
p 1.37£0.3 1.47 (1.15-1.52) | H=28.6 ***p=0.00000
~ post-hoc
y 1.28+0.2 1.355 (1.21 - 1.41) D VS @ ***p=0.000001
a 1.09+04 1.055 (0.89-1.14) | yvsa **p=0.0014

p ( group with very low and low caries intensity)

y (group with moderate caries intensity)

a(group with high and very high caries intensity)

H(Kruskal-Wallis test), post-hoc (Mann-Whitney test); ***p<0.0001

Table 5. Values of salivary calcium — groups according to caries intensity

Caries intensity Spearman R t p-value
&Phosphates (mmol/L) 0.353 3.898 ***0.00017
&Calcium (mmol/L) 0.510 6.136 ***0.00000

*p<0.05, ***p<0.0001

very low and low caries intensity, respectively, 1.28 + Table 5 shows the correlation between salivary bio-
0.2 pmol/L, and 1.355 pumol/L in the group with moder- markers and caries intensity. The analysis showed that
ate caries intensity, respectively, 1.09 = 0.4umol/L, and  the intensity of caries significantly correlates with the
1.055 pumol/L in the group with high and very high caries ~ concentration of salivary phosphates (p=0.00017) and
intensity, respectively (table 4). salivary calcium (p<0.0001) (table 5).
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Discussion

Dental caries is a chronic disease which affects teeth
and is considered globally most widely spread disease in
humans. Caries occurs as a result of a complex interac-
tion between cariogenic bacteria which produce acids
and fermented carbohydrates, including many other fac-
tors of the host, such as teeth and saliva, clearly within a
particular time interval. The risk of occurrence of dental
caries involves various factors, including the high num-
ber of cariogenic bacteria, reduced saliva flow, insuffi-
cient exposure to fluorides and other remineralizing sub-
stances, as well as insufficient oral hygiene, inadequate
diet and bad socio-economic conditions’.

Our study included 109 subjects from both sexes at
the age from 12 to 15 years with maintained general and
oral health, distributed in three groups according to
caries intensity, i.e. a group with very low and low caries
intensity - 31 subjects (28.44%), a group with moderate
caries intensity - 30 subjects (27.52%), and a group with
high and very high caries intensity - 48 subjects (44.04%)
(table 1). From the provided data, we can observe that the
group with high and very high caries intensity has the
highest number of subjects.

From our data, we can observe that the mean salivary
phosphate levels were 6.11+£3.1mmol/L, with a mini-
mum of 1.08mmol/L and a maximum of 14.05 mmol/L.
The calcium salivary levels in our study were
1.22+0.4mmol/L, with a minimum of 0.64mmol/L and a
maximum of 3.46 mmol/L (table 2).

Table 3 shows the average values of salivary phos-
phates, according to the three studied groups. We can
notice that the highest level of phosphates was in the
group with very low and low caries intensity. The statis-
tical analysis results showed that caries intensity signifi-
cantly affects phosphate concentration in the saliva
(p=0.0009). The post-hoc analysis for inter-group com-
parison confirmed a statistically significant difference in
salivary phosphate levels between the group with very
low and low caries intensity and the group with high and
very high caries intensity (p=0.0005). Subjects with very
low and low caries intensity showed significantly higher
levels of phosphates compared to the subject group with
high and very high caries intensity (table 3). Our results
are consistent with the results of Stanton et al.” The sta-
tistical analysis of the results obtained from the concen-
trations of phosphates in the saliva in subjects from 12 to
15 years of age does not correspond to the study by a
group of authors who reported increased level of phos-
phates in the saliva of caries active children.19,20

From Table 4 we can conclude that the salivary cal-
cium levels are highest in the group with very low and
low caries intensity. A statistically significant difference

was confirmed in the salivary calcium levels as per
caries intensity (p<0.0001). Subjects from the group
with high and very high caries intensity showed a sig-
nificantly lower level of calcium compared to the sub-
jects from the group with very low and low caries inten-
sity (p=0.000001), and a significantly lower level of cal-
cium compared to the subjects with moderate caries
intensity (p=0.0014) (table 4). The statistical analysis of
our results regarding the calcium ion concentrations in
the saliva of our subjects corresponds to the study by
Aruna et all®, which reported increased levels of calcium
in the saliva of caries resistant children and another
study by a group of authors who discovered that persons
with higher concentrations of calcium in the saliva have
more intact teeth and are less prone to dental caries?.
However, our results do not correspond to the study by
Turtola et al.'®, and Elizarova and Petrovich®, who
reported increased concentration of calcium ions in the
saliva in children with increased caries activity.

The study conducted by Gayathri R" indicates that
the more severe the form of caries in children, the high-
er the concentration of calcium and phosphate ions in the
saliva, which does not correspond to our results.

Considering the correlation between salivary calci-
um and phosphate ions, according to the value of
Spearman’s coefficient of correlation, there is a correla-
tion between all the groups and salivary levels of calci-
um and phosphates in our study, which indicates that a
change of caries intensity leads to a change in the con-
centrations of phosphates and calcium in the saliva, and
vice versa (R=0.353, R=0.51 respectively) (table 5).

Jolly et al.” evaluated salivary calcium and phospho-
rus and found an increase in salivary calcium levels in
caries-free children and no difference in salivary phos-
phorus between ECC (early childhood caries) and
caries-free children. Similarly, Gandhy and Damle®
reported an increase in inorganic phosphate level in chil-
dren with rampant caries. The increase in salivary calci-
um levels in caries-active children could be due to the
release of calcium from demineralized tooth, thereby
increasing salivary calcium levels®. On the other hand,
few studies insisted that there was no difference in sali-
vary calcium and phosphate level in caries-free and
caries-active children™®. One of the possible explana-
tions for no difference in calcium in both the groups
could be due to the fact that saliva is a blood filtrate and
the unaltered level of calcium in children with ECC
might be due to the regulatory role of the parathyroid
hormone (PTH), maintaining its level homogeneously in
both ECC and caries-free children®*".

We should emphasize that dental caries and compli-
cations resulting thereof may cause serious problems not
only for oral health, but also for the whole organism and
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general health, and the quality of life of children and
their families. Dental caries as a disease causes pain,
psychological issues, problems with speech and con-
sumption of food, and is a common reason for children's
absences from school.

The use and analysis of saliva is not only important
for dental diseases, it also has an increased importance in
the field of medicine. Modern medicine uses salivary
samples as an alternative for bodily fluids since it is easy
to collect and has the same clinical-biochemical, phar-
macological and toxicological parameters as blood.
Recent studies have investigated the possibility to use
saliva as a potential diagnostic fluid, to determine many
components as they are determined in the blood, such as
hormones, medicines, drug, and other toxic matters’.

On that account, by using saliva as a diagnostic
medium we may predict predisposition to dental caries
and recommend its application in formulating preventive
programs in everyday dental practice.

Conclusions

The analysis of the data obtained as a result of the
established objectives of our study led us to the follow-
ing conclusions:

The concentration of Calcium ions had significantly
lower values in the subject group with high and very
high caries intensity, compared to the subject group with
moderate caries intensity and the subject group with
very low and low caries intensity. There was also signif-
icant correlation of the DMFT index with the concentra-
tion of calcium ions in the saliva, which refers to the fact
that DMFT index values increased with the reduction of
calcium concentration, and vice versa, subjects with
higher caries intensity showed lower calcium values.

The significant difference was confirmed in the
phosphate concentration as per caries intensity. Subjects
with high and very high caries intensity had significant-
ly lower level of phosphates compared to the subjects
with low and very low caries intensity. There was also
significant correlation of the DMFT index with the phos-
phates in the saliva, which refers to the fact that DMFT
index values increased with the reduction of phosphate
concentration, and vice versa, subjects with higher caries
intensity showed lower phosphate values, and vice versa.
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UNSTIMULATED AND STIMULATED SALIVATION
IN PATIENTS BEFORE AND AFTER COMPLETE
DENTURE REHABILITATION

HECTUMYITIUPAHA U CTUMYITUPAHA CATIUBALIUJA
KAJ NAUMEHTU NPEAQ U NO TOTANHO
NMPOTE3UPAHE

Poposki B.', Ivanovski K.", Georgieva S.', Dirjanska K', Bundevska J.?, Panchevska S.%,
Angelovska A%, Risteska N.', Vejslo S.'

'Department of Oral and Periodontal Diseases, Faculty of Dentistry — Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North
Macedonia, ?Department of Dental Prosthetics, Faculty of Dentistry — Skopje, Ss. Cyril and Methodius University in Skopje, Republic of North
Macedonia,

Abstract

Aim of the study: To determine the influence of new complete dentures placement on the amount of secreted unstimulated and stimulated saliva. Material and
Methods: This study included 50 subjects of both sexes, aged 30-70 years. The subjects were divided into two groups: experimental - consisting of 25 edentulous sub-
jects who came for fabrication of complete dentures; control group - consisting of 25 subjects with at least 20 teeth present in their mouth. We collected total unstimu-
lated and stimulated saliva (spitting method) from all subjects from both groups, control and examined group, according to the recommendations by Navazesh. The col-
lection of saliva in the control group was performed only once, and in the examined group on three occasions: before taking an anatomical impression for the fabrica-
tion of complete dentures, immediately after the placement of the complete dentures, and one month after dentures placement. The data were statistically processed
using descriptive statistics, ANOVA, Mann Whitney U test, and Post-hoc Tukey HSD test. Results: There is a statistically significant difference in the amount of unstim-
ulated and stimulated saliva between the patients from the control group and the patients from the examined group before the prosthodontic rehabilitation (p=0.000002;
p=0.000005), as well as between the control group and the examined group immediately after the prosthodontic rehabilitation (p=0.000089; p=0.005206). There was
not a statistically significant difference in the amount of unstimulated and stimulated saliva between the patients from the control group and the patients from the exam-
ined group 1 month after the prosthodontic rehabilitation (p=0.466855; p=0.748857). Conclusions: In edentulous patients, complete dentures have a significant impact
on the salivary flow. Additionally, the amount of unstimulated and stimulated saliva increases significantly immediately after placing the dentures. After a certain period
of adaptation, the salivary flow normalizes. There is no significant difference in the amount of secreted unstimulated and stimulated saliva between the patients, one
month after wearing the dentures, and the subjects from the control group. Key words: Saliva, complete dentures, salivary flow.

AncTpakr

Llen Ha TpypoT: [la ce yTBpAM BNMjaHNETO Ha NOCTaBYBAH-ETO Ha HOBY TOTaMHW MPOTE3M BP3 KONMMYECTBOTO Ha M3NayeHa HECTUMYNMpaHa 1 CTUMyNMpaHa nnyHka.
Matepujan n metoau: Vctpaxysareto Bknyun 50 ucnutaHuuym of ABata nona, Ha Bospact of 30 o 70 ropuHu. McnutanuuuTe 6ea mogeneHn Bo Ase rpymut.
WcnutyBaHa rpyna — ce coctoelue of 25 6e33abu ucnutaHmum ko umaa notpeba of u3paboTka Ha TOTANHW MPOTE3w; KOHTPONHA rpyna — ce cocToelle of 25
VCMUTaHULM KoM MMaa Hajmanky 20 3abu mpucyTHM BO ycHaTa mpasHuHa. KonekumoHupaBme BKymHa HeCTUMynMMpaHa M CTUMynMpaHa nnyHka (Co METomoT Ha
VICMINYKyBak-e) O} CUTE UCTIMTAHWLW, Of KOHTPOMHATa rpyna, kako 1 Of UCTIMTYBaHaTa rpyna, cropes npenopakvte of Navazesh. KonekunoHupareTo Ha niyHka of
KOHTponHaTa rpyna 6elle M3BE[EHO CaMO edHall, a Kaj MCMTyBaHaTa rpyna BO TPW HaBpaTy: Mpef 3eMareTo Ha aHaTOMCKM OTmeyaTok, no uapabotkata u
annuuupareTo Ha ToTanHuUTe NpoTesn W 1 Mecel, Mo HoceweTo Ha ToTanHuTe npoteau. Mopatouute Gea cratucTudki 06paboTeHu, KopuCTEjku: AeckpUNTUBHA
ctatuctuka, ANOVA, Mann Whitney U test u Post-hoc Tukey HSD test. Pesyntaru: lMocTon cTatuctyki curndmkaHTHa pasnuka BO KONMYECTBOTO Ha M3nadeHa
HECTUMyNMpaHa W CTUMyNMpaHa nnyHka romery MalMeHTUTe Of KOHTPOMHATa Ipyna M MauMeHTUTe Of MCTWUTyBaHaTa Ipyna Mpef npoTeTckata pexabunutauuja
(p=0.000002; p=0.000005), kako 1 momery MaLMeHTUTE OF KOHTPOMHAaTa rpyna W MauWeHTUTe Of WUCMMTYBaHaTa rpyna BeAHAll MO TOTanHOTO MpoTesupar-e
(p=0.000089; p=0.005206). He mocTon CTaTUCTMYKM CUTHU(UKAHTHA pasnvka NOMEry KOMMYECTBOTO Ha M3nayeHa HECTUMyNMpaHa 1 CTUMynMpaHa nnyHka nomery
NauyeHTUTe Of KOHTPOMHATa rpyna W MaLMeHTUTe Of MCMTyBaHaTa rpyna 1 mecel no npoterckata pexabunutaupja (p=0.466855; p=0.748857). 3aknyyok:
TotanHoTo npoTeanparbe Ha 6e33abuTe naLyeHTH Ma CUrHUUKAHTHO BRMjaHNe BP3 KONMYECTBOTO Ha 3nadeHa nnyHka. [lononHUTENHO, KOMMYECTBOTO Ha U3nayeHa
HECTUMynMpaHa 1 CTUMyNVpaHa niyHka CUTHUUKAHTHO Ce 3ronemyBa Mo NpefaBakeTo Ha ToTanHuTe npotesn. 1o oapeaeH nepuos Ha afanTavyja, KonMyecTBoTo
Ha M3nayeHa nryHka ce Hopmanuaupa. He mocTou CTaTUCTUYKN CUrHWGMKAHTHA pa3nika BO KOMMYECTBOTO Ha M3NayeHa HECTUMYMMpaHa W CTUMynMpaHa nnyHka
nomery naumeHTTe 1 MeceLl No HOCEHETO Ha ToTasHa NpoTe3a U NaLUeHTUTe 04 KOHTponHaTa rpyna. Knyynu 36opoBu: MnyHka, TOTanH1 npoTeau, KoMMYeCTBO Ha
V3nayeHa nnyHka.
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Introduction

The dramatic increase in the elderly population (over
60 years old) is associated with a period of life when peo-
ple lose their teeth and wear complete dentures. As the
length of life and the number and proportion of older
people increase, in most industrialized and many devel-
oping nations, a central question is posed - whether the
aging of this population will be accompanied by sus-
tained or improved health, an improving quality of life,
and sufficient social and economic resources'. The demo-
graphic data on population aging show that the need for
rehabilitation of edentulous patients will remain consid-
erable for many more decades. Conventional complete
dentures are still a preferred treatment for edentulous
patients, and this treatment modality improves oral
health-related quality of life’. Edentulous patients have a
higher risk of developing diseases of the oral mucosa, as
well as a higher risk of developing: cardiovascular, gas-
trointestinal, endocrine, renal and other systemic dis-
eases’. These problems are all the more pronounced as
the age of the patient is more advanced".

The biological, physical and mechanical factors that
improve the functional and aesthetic characteristics of
complete dentures also have an impact on the retention
and stabilization of the dentures. Good retention of com-
plete dentures is obtained with the help of the valve
effect, adhesion force, mechanical retention that depends
on the anatomical characteristics of the jaws and the cor-
rect placement of the teeth. In doing so, the rules for
occlusal and articulatory relations should be satisfied,
space for the tongue should be provided, and aesthetics
and phonation should be satisfied'".

In older patients, it is not easy to ensure good reten-
tion of the dentures, due to uneven and rapid resorption
of the alveolar ridge". The retention of dentures not only
depends on physical factors but is also related to the flow
of saliva. The composition of saliva varies greatly in dif-
ferent individuals and in the same individual under dif-
ferent circumstances and stimulations's. Often, the reason
for poor retention of complete dentures is insufficient
amount of saliva in the mouth in adult individuals. The
forces on which the retention of the dentures depends are
divided into physical and physiological. Physiological
forces, on the other hand, are related to the functions of
the muscles of the face, lips and tongue'. From a func-
tional point of view, the retention of dentures is deter-
mined by the balance between these two types of forces
that change during speaking, chewing and swallowing®.

The presence of an optimal amount of saliva in the
mouth, with an appropriate consistency and quality, is
especially important for edentulous patients, who require
the fabrication of complete dentures. Prosthodontists

should pay particular attention to the qualitative and
quantitative characteristics of saliva before placing the
dentures, during their production, and after placing the
dentures™.

Due to the fact that the literature indicates the impor-
tance, but also the association, between dental prosthetic
rehabilitation and saliva, the aim of this study was to
determine the influence of the placement of new com-
plete dentures on the amount of secreted unstimulated
and stimulated saliva.

Material and method

To realize the established goal, 50 subjects of both
sexes, aged 30-70 years, were included in the study. The
sample of subjects was divided into two groups:

- The first group, the experimental group, consisted
of 25 edentulous subjects who came to the Clinic
for Dental Prosthetics, at the PHI University
Dental Clinical Centre "St. Panteleimon" in
Skopje, for fabrication of complete dentures.

- The second group, the control group, consisted of
25 subjects who had at least 20 teeth present in
their mouth. These subjects were also recruited at
the PHI University Dental Clinical Centre "St.
Panteleimon" in Skopje.

This study included patients who were in need of
complete denture rehabilitation and patients who collab-
orated during the sample collection process.

Patients who smoke and/or drink alcohol, pregnant
women, patients who have had surgical interventions of
the salivary glands, patients who have had received head
and neck irradiation, patients with Sjogren’s syndrome,
diabetes, rheumatoid arthritis, systemic lupus erythe-
matosus and patients taking medications that affect the
secretion of saliva, were excluded from this study.

The saliva collection was performed in the
Biochemistry laboratory at the Ss. Cyril and Methodius
University in Skopje, Faculty of Dentistry — Skopje,
Department of Oral and Periodontal Diseases. We were
collecting unstimulated and stimulated saliva from all
subjects, both from the control and from the examined
group, according to the recommendations by Navazesh®,
for 10 minutes. Subjects were advised not to eat, smoke,
drink coffee, tea, coke, and brush their teeth one hour
before saliva collection. Saliva collection was performed
in the same period of the day (10-11h) for all subjects.

Collection of unstimulated saliva was performed by
using the spitting method. Saliva accumulates on the
floor of the oral cavity, and then the subject spits into a
graduated tube every 60 seconds or whenever they get
the urge to swallow the saliva accumulated on the floor
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of the oral cavity. A funnel was also placed on the tube
to facilitate the collection of saliva. For the collection of
stimulated saliva, the gustatory stimulation method was
used, 1-2 drops of lemon were dripped on the tip of the
subject's tongue. At the moment when a sufficient
amount of saliva had accumulated in the mouth, the sub-
jects spat into a graduated test tube with a funnel.

We expressed the amount of saliva in milliliters for 1
minute. In this way, we obtained the values for the
amount of saliva produced on average in one minute.

The collection of saliva in the control group was per-
formed only once, and in the examined group on three
occasions: before taking an anatomical impression for
the fabrication of the complete dentures, immediately
after the placement of the complete dentures, and one
month after dentures placement.

The data were statistically processed using SPSS
Statistica v20 for Windows, using the tests appropriate
for the characteristics of the sample.

Results

This study included 50 subjects who were divided
into two groups. The examined group (EG) consisted of
edentulous patients, for whom acrylate complete den-
tures were made. The second group was the control
group (CG), which consisted of 25 subjects who had at

least 20 teeth in their mouths. Both groups were almost
identical in terms of gender representation (48.0% and
52.0%) (table 1).

Table 1: Distribution of subjects according to gend

EG*/sex Number %
Male 12 48.0
Female 13 52.0
Total 25 100.0
CG**/sex
Male 12 48.0
Female 13 52.0
Total 25 100.0

*EG — examined group; **CG — control group

The average age of the subjects in the examined
group was 58.4+5.6 years, and in the control group it
was 58.1£9.4 years (table 2).

The observed difference in age between the two
groups is statistically not significant for p>0.05 (table 3).

Table 2: An overview of the average age of the subjects in the control group and the examined group

Age Number Mean Minimum Maximum St.Dev.
EG* 25 58.4 49.0 67.0 5.551877
cG*™ 25 58.1 35.0 69.0 9.360021
Table 3. Mann Whitney U Test for age
Rank Sum | Rank Sum U V4 p-level
Age 603.5000 671.5000 278.5000 -0.659697 0.509449
Table 4. Descriptive statistics for unstimulated saliva samples
Unstimulated saliva(ml/min) n Mean | Minimum | Maximum | St.Dev.
Before dentures placement - EG 25 0.35 0.2 0.6 0.100499
After dentures placement - EG 25 0.74 0.4 1.0 0.155134
1 month after dentures placement - EG| 25 0.52 0.3 0.7 0.124766
Control group 25 0.56 0.3 0.8 0.122066
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Table 5. ANOVA test for unstimulated saliva in the examined group

Examined group SS df | MS

SS |df| MS F P

Unstimulated saliva| 1.893067 | 2

0.94653(1.19360

72| 0.0165 | 57.096 |0.000000

Table 6. Post-hoc Tukey HSD test for unstimulated saliva in the examined group

Examined group Before dentures After dentures 1 month after
Unstimulated saliva placement placement dentures placement
Elgfgéfngﬁ[‘t“res 0.000111 0.000155
’af;i;?nee”gfres 0.000111 0.000111

: erth:Jr:'tehsapfltaeEem ot 0.000155 0.000111

Table 7. Mann Whitney U test for unstimulated saliva between the examined group and the control group

Unstimulated saliva [Rank Sum|Rank Sum U V4 p-level
Before dentures and CG*| 881.0000 | 394.0000 | 69.00000 | 4.724594 | 0.000002
After dentures and CG* | 435.5000 | 839.5000 | 110.5000 | -3.91938 | 0.000089
;nrg%’g‘*aﬁer dentures | == 5000 | 600.0000 | 275.0000 | 0.727607 | 0.466855

Both groups were homogeneous in terms of gender and
age.

The average value of the amount of unstimulated
saliva in the examined group before dentures placement
was 0.35+0.1 (ml/min), after dentures placement it was
0.74+0.2 (ml/min), while 1 month after dentures place-
ment it was 0.52+0.1 (ml/min), while in the control
group it was 0.56+0.1 (ml/min) (table 4).

The observed difference in the average amounts of
unstimulated saliva in the examined group before pros-
thetic rehabilitation, immediately after dentures place-
ment and one month after dentures placement is statisti-
cally significant for p<0.000000 (table 5).

Post hoc Tukey HSD test is significant between the
amount of unstimulated saliva before the prosthodontic
rehabilitation and the amount of unstimulated saliva
immediately after the prosthodontic rehabilitation. The
difference is significant between the amount of unstimu-
lated saliva before the prosthodontic rehabilitation and the
amount of unstimulated saliva 1 month after the prostho-
dontic rehabilitation. According to the Post hoc Tukey

HSD test, the difference between the amount of unstimu-
lated saliva immediately after placing the dentures and the
amount of unstimulated saliva after | month of wearing of
the dentures is significant for p<0.05 (table 6).

The observed difference between the average
amounts of unstimulated saliva in the studied group
before placing the prostheses and the control group is
statistically significant for p<0.000002. The observed
difference between the average amounts of unstimulated
saliva in the studied group after placing the prostheses
and the control group is statistically significant for
p<0.000089. The observed difference between the aver-
age amounts of unstimulated saliva in the studied group
one month after placing the prostheses and the control
group is statistically insignificant for p>0.05 (table 7).

The average value of the amount of stimulated saliva
in the examined group before dentures placement is
0.740.1 (ml/min), after dentures placement it is 1.1+0.2
(ml/min), 1 month after dentures placement it is 0.940.1
(ml/min), while in the control group it is 0.9+0.1
(ml/min) (table 8).
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Table 8. Descriptive statistics for the stimulated saliva samples

Stimulated saliva (ml/min) n Mean | Minimum | Maximum | St.Dev.
Before dentures placement — EG 25 0.7 0.5 1.0 0.115036
After dentures placement - EG 25 1.1 0.7 1.3 0.160000
1 month after dentures placement -EG| 25 0.9 0.8 1.2 0.118040
Control group 25 0.9 0.7 1.3 0.135401
Table 9. ANOVA test for unstimulated saliva in the examined group
Examined group SS df MS SS df | MS F P
Stimulated saliva | 1.392800 | 2 |0.696400|1.266400| 72 {0.01758|39.59318 0.000000

Table 10. Post-hoc Tukey HSD test for the stimulated saliva in the examined group

Examined group Before dentures After dentures 1 month after
Unstimulated saliva placement placement dentures placement
Elgfgg;gﬁft”res 0.000111 0.000114
ngig%ee”gfres 0.000111 0.001629

: enr:ﬁjr:?sapfltggem ot 0.000114 0.001629

Table 11. Mann Whitney U test for stimulated saliva between the examined group and the control group

Stimulated saliva Rank Sum|Rank Sum U Z p-level
Before dentures and CG*| 873.0000 | 402.0000 | 77.00000 | 4.569371 | 0.000005
After dentures and CG* | 493.5000 | 781.5000 | 168.5000 | -2.79401 | 0.005206
;nrg%‘g‘*aﬂer dentures | =4 0000 | 621.0000 | 296.0000 | 0.320147 | 0.748857

The observed difference between the average
amounts of stimulated saliva in the examined group
before dentures placement, immediately after dentures
placement and one month after dentures placement is
statistically significant for p<0.000000 (table 9).

Post hoc Tukey HSD test is significant between the
amount of stimulated saliva before dentures placement,
versus the amount of stimulated saliva immediately after
dentures placement. The difference is significant between
the amount of stimulated saliva before dentures place-
ment, versus the amount of stimulated saliva 1 month

after dentures placement. According to the Post hoc Tukey
HSD test, the difference between the amount of stimulat-
ed saliva immediately after dentures placement and the
amount of stimulated saliva after 1 month of wearing of
the dentures is significant for p<0.05 (table 10).

The observed difference between the average
amounts of stimulated saliva in the examined group
before placing the dentures and the control group is sta-
tistically significant for p<0.000005. The observed dif-
ference between the average amounts of stimulated sali-
va in the examined group after placing the dentures and
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the control group is statistically significant for
p<0.005206. The observed difference between the aver-
age amounts of stimulated saliva in the examined group
one month after placing the dentures and the control
group is statistically insignificant for p>0.05 (table 11).

Discussion

If we take into account that complete dentures are
made for patients at an advanced age, a period of life
when it is difficult to accept new things, we can easily
understand the expected problems that the dentist may
encounter when making and placing the complete den-
tures. The problem becomes even more complicated if
the patients have a systemic disease and/or receive a cer-
tain therapy, which negatively affects the secretion of
saliva. Namely, xerostomia is present in a large number
of adult patients, which makes it difficult to accept den-
tures. Beside the psychological characteristics of the
patient and the adequacy of the fabrication, the presence
of a sufficient amount of saliva, of adequate quality, is a
very significant factor for accepting complete dentures.

The average value of the amount of unstimulated
saliva in the examined group before placing of the den-
tures was 0.354+0.1(ml/min), immediately after placing
the dentures was 0.7440.2(ml/min), while 1 month after
wearing the denture was 0.52+0.1(ml/min). In subjects
from the control group, the amount of unstimulated sali-
va was 0.56+0.1 (ml/min) (table 4).

The observed difference between the average
amounts of unstimulated saliva in the examined group
before prosthodontic rehabilitation, immediately after
placement, and one month after dentures placement is
statistically significant for p<0.000000 (table 5).

According to the Post hoc Tukey HSD test, a statisti-
cally significant difference p<0.05 was also observed
(table 6) between the amount of unstimulated saliva in
all three periods of determining the amount of unstimu-
lated saliva.

Compared to the control group, we observed a sig-
nificant difference in the amount of unstimulated saliva
in the examined group before dentures placement (where
the secretion is reduced) and one month after wearing
the dentures (where the secretion is increased) (table 7).

The mean values of the amount of stimulated saliva
were understandably greater compared to the amount of
unstimulated saliva. In the examined group, those values
were as follows: 0.7+0.1(ml/min) before dentures place-
ment, 1.1£0.2(ml/min) immediately after dentures place-
ment, and 0.9+0.1(ml/min) 1 month after wearing the
dentures. In subjects from the control group, the amount
of stimulated saliva was 0.9+0.1 (ml/min) (table 8).

The differences in the amount of stimulated saliva
(between the three test periods in the examined group, as
well as between the control group and the examined
group) were identical, as well as the differences in the
amount of unstimulated saliva (table 9, 10 and 11).

The obtained results about the changes that occur in the
secretion of saliva after dentures placement are in accor-
dance with the studies done by Maheshwari®, Jansen,
Gabay* and Streckfus et al.*. The authors in their research,
observed an increase in the amount of saliva after the place-
ment of the dentures. This was especially accurate regard-
ing the amount of stimulated saliva.

In our edentulous subjects, we observed a signifi-
cantly lower amount of saliva compared to the subjects
from the control group. This is due to the absence of
stimuli in edentulous patients, which would cause ade-
quate salivation. What is characteristic is the significant
increase in the secretion of saliva immediately after
placing the dentures. During that period, the secretion of
saliva was significantly higher compared to the secretion
of saliva in patients from the control group. We believe
that the significant increase in saliva secretion immedi-
ately after placing the dentures is due to the fact that
patients perceive the complete dentures as a foreign
body in the mouth during that period. After a certain
period of adaptation, the salivary flow normalizes. This
is indicated by the fact that there is no significant differ-
ence in the amount of unstimulated and stimulated sali-
va between the patients one month after wearing the den-
tures, and subjects from the control group. We believe
that such changes in the secretion of saliva are positive
for the patients' adaptation to the new situation in the
mouth. Starting from the positive effects that salivary
secretion possesses, the increased secretion of saliva has
a positive effect not only on the adaptation to the den-
tures, but also on the prevention of the occurrence of
candida infections and the preservation of the overall
oral health.

Conclusions

Based on the data from literature and the results
obtained in our research, we can conclude that complete
dentures have a significant impact on the salivary flow
in edentulous patients. Additionally, the amount of
unstimulated and stimulated saliva increases significant-
ly immediately after placing the dentures. After a certain
period of adaptation, the salivary flow normalizes. There
is no significant difference in the amount of unstimulat-
ed and stimulated secretion of saliva between the
patients one month after wearing the dentures and the
subjects from the control group.
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Abstract

Introduction: The detection or determination of certain biomarkers in saliva and gingival fluid is becoming an important part of laboratory diagnostics, not only for peri-
odontal diseases but also for other diseases of tissues and organs in the oral cavity. Given the fact that bleeding from the gingiva is one of the first clinical signs of peri-
odontal diseases, the determination of salivary hemoglobin levels can be used as a marker to assess the periodontal condition. Aim of the study: To determine the
efficiency of the FOBT (Fecal Occult Blood Test) for the detection of hemoglobin in saliva by correlating its values with values from the Periodontal Health Self-
Assessment Questionnaire (VSS) in healthy individuals, in patients with gingivitis and in patients with periodontal disease, as well as to see the possibility of using
FOBT for screening periodontal disease. Material and methods: 200 randomly selected individuals who visited the University Dental Clinical Center "St. Panteleimon"
in the period from January 2021 to January 2022 were included in the study. All subjects filled out a questionnaire for self-assessment of periodontal health (VSS). To
determine the level of hemoglobin in saliva, we used a ready-made commercial FOBT (Fecal Occult Blood Test). Based on the clinical examination, the subjects were
classified into 3 groups: healthy, gingivitis and periodontal disease. Results: ROC analysis of AUC values for diagnostic efficiency of FOBT in saliva for PERIODON-
TAL DISEASE indicated that the Fecal Occult Blood Test - FOBT in saliva, according to the obtained AUC value, has good diagnostic efficiency for periodontal disease
[AUC=0.815 (0.755-0.875) Cl 95%, p=0.000]. ROC analysis for the diagnostic efficiency of salivary Hb for periodontal disease indicated Cut off=2; Sensitivity=85.7%
(0.75 - 0.92); Specificity=62.6% (0.53-0.71) and Jouden index=0.39. Both, positive predictive value (PPV) and negative predictive value (NPV) were determined: for
PPV=0.59 (0.49-0.68) and for NPV=0.67 (0.78-0.93). Conclusion: FOBT as a method for detecting hemoglobin, i.e., subtle bleeding in the saliva, could be used as a
screening test for early detection of periodontal diseases. Key words: FOBT, periodontal disease, screening.

AncTpakT

Bosep: OTkpuBat-eTO Nk OnpeaenyBakeTo Ha OApeeHI GoMapkepy BO NNyHKaTa W TMHMMBANHUOT (nyua CTaHyBa BaxeH Aen of nabopatopuckaTa AvjarHocTika,
He camo Ha napopoHTanHuTe 3abonyBatba TyKy U Ha ApyrvTe 3abonyBarba Ha TkWBaTa W OpraHuTe BO ycHaTa WynnuHa. Co ornes Ha (akToT Aeka KpBaBEHETO Of
TUHIMBaTa € eieH Of} NPBUTE KNMHIUYKM 3HALWM Ha NapoAoHTanHuTe 3abonyBakba, onpeaenyBarbeTo Ha HUBOTO Ha CanMBAPHUOT XEMOTNOBIH MOXe fia Ce KOPUCTI Kako
MapKep 3a MpoLieHKa Ha napofoHTanHata coctojba. Lien Ha ctyaujata: [la ce ofpean edukacHocta Ha FOBT (Fecal Occult Blood Test) 3a otkpuBatbe Ha xemornobut
BO NNyHKaTa npeky kopenawuja Ha HeroB1Te BPEAHOCTY CO BPEAHOCTUTE Of [paLuanHuKoT 3a camonpoLieHka Ha napoAoHTanHo apasje (VSS) kaj 3apasu MHAVBMAYY,
kaj naLyeHTIn Co TMHIMBMTIC. 1 Kaj NaLmeHT! co napoaoHTanHa bonect, kako 1 Aa ce BIAM MOXHOCTa 3a kopucTere Ha FOBT 3a CKpMHUHI Ha napofoHTanHaTa bonecr.
Matepujan u meTogu: Bo cryaujata 6ea ondateHn 200 vcnuTaHULM Kou ro noceTvja YHUBEP3UTETCKUOT CTOMATONOLLKY KNUHIYKK LeHTap ,CBeTy MaHTenejMoH" Bo
nepuogoT of jaHyapu 2021 o jaHyapu 2022 roguHa. Cute mMcnuTaHMLyM NomonHuja nMpaLuanHuk 3a camonpoLeHka Ha napogoHTantoto 3apasje (VSS). 3a ga ro
oApeavMe HMBOTO Ha XemornobwH BO mnyHkata, kopucteBme rotoB komepuujaneH FOBT (Fecal Occult Blood Test). Bp3 ocHoBa Ha KmuHMYKMOT mpernes,
venuTaruumTe Bea knacuduLpanm B 3 rpynu: 3ApaBu, MMHIMBUT W napofoHTanHa bonect. Pesyntatu: ROC aHanuaata Ha AUC BpepHoCTUTe 3a AnjarHocTiyka
edukacHocT Ha FOBT Bo nnyHkata 3a MAPOJOHTA/HA BONECT ykaxa aeka FOBT Bo nnyHka, cropes Ao6ueHata AUC BpegHocT, UMa fobpa AvjarHoctuyka
echukacHocT 3a napogoHtanHa 6onect [AUC=0,755- 0,875) Cl 95%, p=0,000]. ROC aHanu3a 3a AnjarHocTv4Ka echmkacHoCT Ha nnyHKkoBHIUOT Hb 3a napopoHTanHa
Bonect ykaxa Ha Cut off=2; CeHantBHoCT=85,7% (0,75 - 0,92); CneumduyHoct=62,6% (0,53-0,71) n Jouden index=0,39. YTBpaeHn 6ea v no3nTvBHA NPEANKTUBHA
BpegHocT (PPV) n HeratvBHa npepmkTveHa BpeaHoct (NPV): 3a PPV=0,59 (0,49-0,68) n 3a NPV=0,67 (0,78-0,93). 3akny4ok: FOBT kako MeTof 3a OTKpuBatbe Ha

XeMornob1HOT, OAHOCHO CYNTUMHO KPBApee BO NMyHKaTa, MOXe Aa Ce KOPUCTU Kako CKPUHIH TECT 3a paHO OTKpMBAH-E Ha NapofoHTanHK 3abonysatba.
Knyunm 360posu: FOBT, napogoHTanHa 6onect, CKpUHUHT.
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Introduction

Periodontal diseases are still widespread in both
developed and developing countries. These are consid-
ered a public health problem due to their widespread and
high prevalence of these diseases in all age groups.

Gingivorrhagia or bleeding from the gingiva is one of
the first clinical signs that indicates inflammatory
changes of the periodontal tissues’. It is an objective and
easily assessed sign, but unfortunately patients often neg-
lect it, thinking that the bleeding is something common
and transient, so considering the scarce symptomatology
in terms of discomfort or pain in the oral cavity, patients
visit their dentists too late, usually when the disease is
already advanced, and thus the therapeutic possibilities
are limited. That is why it is necessary to diagnose these
diseases early, in the initial stage of their development,
certainly using easy, safe, affordable and efficient meth-
ods'’.

However, despite the high prevalence of these dis-
eases, adequate screening programs are lacking. Several
papers™'? have proposed and described different methods
for periodontal disease screening, which include ques-
tionnaires for self-assessment of periodontal health, with
an emphasis on conventional risk indicators, age, gender,
some harmful habits such as smoking®, dietary habits,
obesity, stress then mobility of the teeth, recession
(retraction of the gingival tissue), bleeding from the gin-
giva, etc.

The diagnosis of periodontal diseases is established
on the basis of a clinical examination and X-ray exami-
nations performed by dentists and professionals™. In
modern periodontology, numerous parameters are used to
assess the condition of the gingiva and the deeper struc-
tures of the periodontal complex during the clinical
examination®’. However, all these studies are laborious
and extensive and are not recommended for larger epi-
demiological studies. One of the indexes developed and
recommended by the World Health Organization is the
CPI (Community Periodontal index), which can be used
to determine the presence and severity, that is, the degree
of progress of periodontal diseases”. This index is wide-
ly used in public health as a screening index that can also
be used for more extensive epidemiological studies. The
biggest drawback is that this index can be used exclu-
sively by trained dentists and specialist periodontists'*'®.

The detection or determination of certain biomarkers
in saliva and gingival fluid is becoming an important part
of laboratory diagnostics, not only of periodontal dis-
eases but also of other diseases of tissues and organs in
the oral cavity'””. A number of promising biomarkers
identified in saliva correlate with clinical parameters of
periodontal disease.

Given the fact that bleeding from the gingiva is one of
the first clinical signs of periodontal diseases, the determi-
nation of salivary hemoglobin levels can be used as a
marker to assess the periodontal condition. In this way,
hidden, subtle bleeding from the gingival tissue can be
visualized, which can contribute to the early detection of
periodontal diseases. Salivary tests could also be included
in systematic examinations in a wider population with the
aim of early diagnosis of periodontal diseases.

In several works, the level of salivary hemoglobin has
been examined, in correlation with the degree of inflam-
mation of the gingival tissue®*. With all its advantages,
primarily as a simple and relatively cheap method, the
determination of the level of hemoglobin in saliva can be
used as an alternative to a periodontal examination by
non-specialized medical personnel.

There is evidence that the inclusion of two or more
screening methods leads to more reliable data on the
presence or risk of disease. With a combination of objec-
tive methods such as determining the level of certain bio-
markers in saliva and subjective methods such as ques-
tionnaires for self-assessment of periodontal health, the
results would be most appropriate*.

Based on available literature, as well as the need to
gain our own knowledge about the methods which would
be best for screening periodontal disease, we determined
the goal of our paper: to determine the efficiency of the
FOBT (Fecal Occult Blood Test) for the detection of
hemoglobin in saliva by correlating its values with values
from the Periodontal Health Self-Assessment
Questionnaire (VSS) in healthy individuals, in patients
with gingivitis and in patients with periodontal disease,
as well as to see the possibility of using FOBT for screen-
ing periodontal disease.

Material and method

To achieve the set goal, we conducted a study which
included 200 randomly selected individuals who visited
the University Dental Clinical Center "St. Panteleimon" in
the period from January 2021 to January 2022. Regarding
age, we included all eligible individuals between the ages
of 25 and 75 years.

Inclusion criteria:

- The respondents should have more than 15 natu-

ral teeth in their mouth

- To be aged between 25 and 75 years

Exclusion criteria:

- Edentulous individuals

- Individuals with multiple prosthodontic appli-

ances
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- Individuals who have serious chronic diseases
that can affect the periodontal status (uncon-
trolled diabetes, blood disorders)

- Patients on anticoagulant therapy

- Individuals gingival injuries or injuries on the
rest of the oral mucosa.

All subjects filled out a questionnaire for self-assess-
ment of periodontal health (VSS)?, which consisted of 16
questions considering: demographic data (gender, age
group, education), Body Mass Index (BMI), dietary
habits, current chronic disease, family history of peri-
odontal disease, stress, smoking status, frequency of
alcohol consumption, visits to the dentist, and state of
the dentition (bleeding gums, root exposure, luxation,
prosthetic device, etc.).

To determine the level of hemoglobin in saliva, we
used a ready-made commercial FOBT (Fecal Occult
Blood Test)”” which was carried out in the Biochemical
Laboratory of the Department of Oral Diseases and the
periodontist at the Faculty of Dentistry - Skopje, part of
the University of St. Cyril and Methodius" in Skopje.
Fecal Occult Blood Test is an immunochemical test
intended for the qualitative detection of fecal occult (hid-
den) bleeding. It is designed to detect low levels of hemo-
globin in the stool. Biotek's OnSite FOB-Hi Rapid Test
that we used in our study consists of a plastic bottle closed
with a cap that continues with a knurled collection stick
filled with buffer liquid and a plastic cassette with a test
strip (a dark red conjugate pad containing monoclonal
antibodies - anti Hb antibodies, conjugated with colloidal
gold and a nitrocellulose strip marked with C-control and
T-test lines). When an adequate volume of the sample, in
our case saliva mixed with buffer liquid, is placed on the
precisely defined spot on the cassette, the sample begins
to migrate by capillary movement through the cassette. If
hemoglobin is present in the sample, it will bind to the
anti-hemoglobin antibodies forming immunocomplexes
which give the red coloring of the lines.

From the graduated plastic tubes, 500 ul of the saliva
was then taken and transferred to other small plastic tubes.
Then we dipped the collector or FOBT studded stick into
the saliva from the small plastic tubes. We took 100 ul of
the saliva in small plastic tubes with a micropipette, and
then transferred it to the FOBT buffer liquid, followed by
vigorous shaking and mixing on the vortex apparatus in
order to mix the buffer liquid and saliva. Then, from the
pre-mixed solution of buffer fluid and saliva, we dripped
2 drops onto a precisely determined spot on the tape cas-
sette of the FOBT. We read the test results after 10 min-
utes. A red C line should first appear on the strip of the
plastic cassette, i.e. the control line that will indicate that
the test was performed correctly.

The positivity of the test is read on the T line (test
line) which can be colored with different intensity of red
color. Based on the absence and/or intensity of color, we
grade the test as:

0 - Negative (absence of T line)
1 - Weakly positive (T line is discreetly red-colored)

2 - Moderately positive (T line is moderately red col-
ored)

3 - Strongly positive (T line is intensely red)

For the clinical examination of the subjects, we used
a periodontal probe and appropriate dental equipment.
Based on the clinical examination, the subjects were
classified into 3 groups:

1. Healthy subjects: without inflammatory changes
of the periodontium and with discrete inflamma-
tory changes at the edge of the gingiva

2. Subjects with gingivitis: with evident inflamma-
tory changes of the gingival tissue

3. Subjects with periodontal disease: with clinically
manifest periodontal disease, i.e. second stage of
periodontal disease

The criterion for determining the presence of peri-
odontal disease was the presence of clinical attachment
loss of 4 mm on at least two surfaces of two different
teeth in the mouth.

The collected data were statistically processed with
SPSS Statistica v23 for Windows, with tests appropriate
to the characteristics of the sample, which are necessary
for meeting the set goals.

Results

To achieve the set goal, 200 patients who visited the
University Dental Clinical Center "St. Panteleimon" in
Skopje were included in this study. Respondents for the
sample of the research were selected according to the
method of simple random selection (random sampling)
and respecting the set inclusion and exclusion criteria.
Data of interest for the study were collected through: a)
periodontal health self-assessment questionnaire (VSS);
and b) FOBT (Fecal Occult Blood Test) for the detection
of hemoglobin in saliva, as a biomarker for periodontal
disease screening.

According to the clinical examination of the denti-
tion, the subjects were classified into three groups: 1)
healthy (without periodontal changes); 2) with gingivitis
(inflammatory changes of the gingival tissue); and c)
with periodontal disease (clinically manifest periodontal
disease, i.e. second stage of periodontal disease). The
frequencies of patients according to diagnostic groups
and gender are shown in Table 1.
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Table 1. Analysis of the sample according to diagnostic groups and gender

Sex
Diagnostic groups Total
g 9 P Male Female P
N 16 26 42
Health
y % 38,10% 61,90% 21%
Gingivitis N 14 32 40
9 % 30,43% 69,57% 23% X?=1,329; df=2;
p=0,5145
Periodontal disease N 45 o7 "2
% 40,18% 59,82% 56%
N 75 125 200
Total
% 37,59% 62,50% 100%
X?= Pearson Chi square test; *significant for p<0,05

Table 2. Analysis of hemoglobin in saliva (Hb) according to diagnostic groups

Diagnostic groups
Categories Healthy Gingivitis Pzzf;:;:a' Total P
(N=42) (N=46) (N=112) (N=200)
N 36 3 2 41
Hb-o 0, 0, 0, 0, 0,
% 85,71% 6,52% 1.79% 20,50% Gingivitis/
Hb-1 N 6 32 44 82 Periodontal
% 14,29% 69,57% 39,29% 41% disease
(Hb-0 — Hb-3)
Hb-2 N 0 7 42 49
% 0% 15,11% 37,50% 24,50% X2=16,730; df=2;
Hb-3 N 0 4 24 28 p=0,0008"
% 0% 8,70% 21,43% 14%

Hb-0 — no bleeding; Hb-1 — weakly positive; Hb-2 — moderately positive; Hb-3 — strongly positive
X?= Pearson Chi square test; *significant for p<0,05

The analysis of hemoglobin in saliva (Hb) was car-
ried out with the help of FOBT (Fecal Occult Blood
Test) and it was analyzed in relation to 4 categories:

a) No bleeding (Hb-0);

b)  Weak positive bleeding (Hb-1);

¢) Moderately positive bleeding (Hb-2); and

d) Strong positive bleeding (Hb-3) (table 2).

In the entire sample, 82 (41%) of the subjects had
weak positive (Hb-1) in saliva, followed by 49 (24.5%)
in whom it was moderately positive (Hb-2) and 28
(14%) with strongly positive (Hb-3). Only 41 (20.5%) of
the subjects were not determined (Hb-0) in saliva (table
2). For p>0.05, there was no significant association of
the gender of the respondents from the entire sample

with the category of presence of Hb in saliva (Pearson
Chi square test: X2=1.554; df=3; p=0.6697).

For p<0.05, there was a significant association of the
diagnosis of gingivitis/periodontal disease with belong-
ing to Hb categories for bleeding in saliva (Hb-0 — Hb-
4) for Pearson Chi square test: X2=16,730; df=2;
p=0.0008. A significantly higher association of Hb-2
(moderate positive bleeding) and Hb-3 (strong positive
bleeding) in saliva with periodontal disease was deter-
mined (table 2).

For the purposes of the study, a periodontal health
self-assessment questionnaire (VSS) consisting of 16
questions was applied to the research patients. The
answers to each question were coded with a score of
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Total score for the periodontal health self-assessment
questionnaire (VSS) P
N Mean*SD | Min/Max | Percentiles (25"/50"/75")
Healthy 42 | 4,23+1,44 2/9 3 4 5
ST X=111,182;
Gingivitis 46 | 8,15+2,94 | 4/15 6 7.5 10
i =0,0001*

sl 112 | 12,02¢315 | 420 | 10 | 12 | 14 g

disease

Total 200 | 9,49+4,21 2/20 6 10 13

X2=Kruskal-Wallis H test;

Z=Mann-Whitney U Test;
healthy/gingivitis: Z=-6,391; p=0,00001%;
healthy/ periodontal disease: Z=-9,227; p=0,00001%;
gingivitis/ periodontal disease: Z=-6,168; p=0,00001*

*significant for p=0,00001*

Table 4. Correlation between Total Periodontal Health Self-Assessment Score and FOBT (Hb)

Total score for VSS
Paramter p
Non-adjusted’ Adjusted’
Hemoglobin r(200)=0,702; r200)=0,662;
Z=0,7430; p=0,4574
(Hb) p=0,0001* p=0,0001* P
Diagnostic group r200)=0,744; r(200)=0,686; ~ o
Z=1,1812; p=0,2375
(Dg) p=0,0001* 0=0,0001* P

'Pearsons moment order correlations
*significant for p<0,05

0—2 according to the potential risk for periodontal dis-
ease, where score 0=no risk and score 2=high risk. The
minimum and maximum total score of the periodontal
health self-assessment questionnaire was 0/26. The total
periodontal health self-report score — VSS was calculat-
ed as the sum of the individual scores for the responses
of each respondent in the sample.

The mean value of the TOTAL score from the peri-
odontal health self-assessment questionnaire for the
entire sample of respondents was 9.49+4.21 with a
min/max value of 2/30 and 50% of respondents with a
score <10 for Median IQR = 10 (6-13 ) (table 3).

For p<0.05, a significant difference was observed
between the three diagnostic groups regarding the total
score for self-assessment of periodontal health for
Kruskal-Wallis test= X2(2)=111.182; p=0.0001. For
p<0.05, this significance was due to (table 3):
Significantly higher total score of self-reported peri-
odontal health in GINGIVITIS compared to HEALTHY
for Mann Whitney U test: Z=-6.391; p=0.00001;

Significantly higher total score for self-assessment of
periodontal health in PERIODONTAL DISEASE com-
pared to HEALTHY for Mann Whitney U test: Z=-
9.227; p=0.00001; Significantly higher total score for
self-assessment of periodontal health in PERIODON-
TAL DISEASE compared GINGIVITIS with for Mann
Whitney U test: Z=-6.168; p=0.00001.

With the correlation analysis, for p<0.05, the presence
of

1) a significant linear positive very strong correlation
between VSS and Hb was detected (r(200)=0.702;
p=0.0001) — with increasing VSS, the presence of Hb in
saliva significantly increased (table 4);

2) a significant linear positive very strong correlation
between VSS and Dg was detected (r(200)=0.744;
p=0.0001) — with increasing VSS, the condition with Dg
significantly worsened (healthy — periodontal disease)
(table 4).

ROC analysis was performed and AUC values were
calculated for the diagnostic efficiency of the Fecal
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Table 5. ROC analysis of AUC value for diagnostic efficacy of salivary FOBT for periodontal disease

Area Under the Curve — Diagnostic efficacy for PERIODONTAL DISEASE

i Asymptotic 95% C.I.
Variable Area Std. Error® Asymptotlc P
Sig. Lower Bound Upper Bound
FOBT saliva 0,815 0,031 0,000 0,755 0,875

FOBT saliva = Fecal Occult Blood Test in saliva

Occult Blood Test - FOBT in saliva for PERIODONTAL
DISEASE (table 5).

ROC analysis of AUC values for diagnostic efficien-
cy of FOBT in saliva for PERIODONTAL DISEASE
indicated that the Fecal Occult Blood Test - FOBT in
saliva, according to the obtained AUC value, has good
diagnostic  efficiency for periodontal disease
[AUC=0.815 (0.755-0.875) CI 95%, p=0.000] (table 5).

In the following analysis, the cut off value for FOBT
in saliva for the diagnosis of PERIODONTAL DIS-
EASE was defined as a sensitivity of at least 80% with
the highest possible specificity in order to fulfill the
requirements of a screening test. ROC analysis for the
diagnostic efficiency of salivary Hb for periodontal dis-
case indicated Cut off=2; Sensitivity=85.7% (0.75 —
0.92); Specificity=62.6% (0.53-0.71) and Jouden
index=0.39. Both positive predictive value (PPV) and
negative predictive value (NPV) were determined: for
PPV=0.59 (0.49-0.68) and for NPV=0.67 (0.78-0.93).

Discussion

IScreening is a process or procedure in medicine,
which involves the use of simple methods in an appar-
ently healthy population in order to identify individuals
who are at risk of developing a certain disease or early
detection of the disease*'. Without screening, the diag-
nosis of diseases would be made only after symptoms
appear Screening is a key component of modern health
care. The rationale is simple and attractive: early detec-
tion of diseases in asymptomatic individuals as well as
their timely treatment in order to reduce morbidity, mor-
tality and treatment costs.

In order for a screening test to be used and be valid,
certain criteria should be met, namely: it is relatively
cheap, easy to use, acceptable to the patient, reliable and
accurate. Validity of tests used in screening is the ability
of the test to accurately identify diseased and healthy
individuals. The ideal screening test should be excep-
tionally sensitive and extremely specific**.

Screening of periodontal diseases is of great impor-
tance for their early and timely detection, with the aim of
successful treatment of patients as well as improvement
and control of systemic diseases related to periodontal
diseases.

Still, in our country, there are no unified protocols
and appropriate screening tests for early detection of
periodontal diseases. As a reversible condition, if detect-
ed on time, gingival disease can be successfully cured
without leaving consequences. Otherwise, inflammation
from the gingiva can spread to deeper periodontal tissues
and transform into periodontal disease, a disease that
results in anatomical and functional disintegration of the
periodontium. Hence, we can conclude that screening is
of great importance for early and timely detection of
periodontal diseases.

200 subjects of both sexes were included in the
research, which were classified into 3 diagnostic groups
according to clinical characteristics, namely:

1) HEALTHY subjects — 42 (21.3%);

2) subjects with GINGIVITIS — 46 (18.7%) and

3) subjects with PERIODONTAL DISEASE — 112

(60%) (table 1).

Salivary hemoglobin levels were determined using
FOBT. Hemoglobin in saliva was determined in total for
the entire sample of subjects as well as individually for
each of the diagnostic groups. Hemoglobin in saliva was
analyzed according to 4 categories and that is

a) no bleeding (Hb-0);

b) Weak positive bleeding (Hb-1);

¢) Moderate positive bleeding (Hb-2) and

d) Strong positive bleeding (Hb-3).

Table 2 shows the results of the analysis of hemoglo-
bin in saliva for the entire sample and individually by
diagnostic group. From the obtained results, we con-
clude that in 86% of the total number of subjects, a cer-
tain level of hemoglobin was detected in saliva, which is
a serious number and certainly confirms the existence of
bleeding from the gingiva, that is, a certain degree of
inflammation of the gingival tissue. Considering the fact
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that bleeding from the gingiva is one of the first clinical
signs indicating inflammatory changes of the gingival
tissue, the determination of hemoglobin levels in saliva,
as a screening test, would be useful for selecting subjects
for whom further investigations are necessary for defin-
ing the diagnosis. It is also very significant that this test
could reveal latent bleedings that the patient may not
even notice. By determining the level of hemoglobin in
saliva, as a screening test, periodontal diseases could be
detected early and treated promptly. Periodontal disease
begins with gingivitis, i.e. inflammation of the gingiva,
but of course not all gingivitis ends with periodontal dis-
ease.

Also, from Table 2 and the results it can be observed
that there is a greater association of moderate and strong
positive bleeding in the saliva in patients with periodon-
tal disease. The obtained results are logical, because it is
expected that in a more advanced stage of the disease
there will be more pronounced bleeding from the tissues.
The results we obtained in our research on hemoglobin
levels in saliva are in agreement with the results of
Maeng et al.**, with the results of Sarabathinam et al.*
and Ramenzoni et al.’*, who, in their studies, determined
significantly higher levels of Hb in saliva in subjects
with periodontal disease compared to healthy subjects.

Table 3 shows the total scores for self-assessment of
periodontal health according to diagnostic groups. From
the table we can notice that there is a statistically signif-
icant difference in the total scores, determined by the
Mann Whitney — U test, between the three studied
groups, namely: healthy subjects and patients with gin-
givitis, healthy subjects and patients with periodontal
disease, as well as between patients with gingivitis and
patients with periodontal disease. The fact that higher
scores indicate a higher risk for periodontal disease
explains the determined difference between the three
studied groups (lowest total score in healthy respon-
dents, and the highest total score in patients with peri-
odontal disease).

An analysis of the association of the total score of the
Periodontal Health Self-Assessment Questionnaire
(VSS) and the values obtained by the FOBT was also
performed (table 4). We determined a significant linear
positive very strong correlation between VSS and
FOBT(Hb)(r(200)=0.702; p=0.0001) — with increasing
VSS, the presence of Hb in saliva significantly
increased. Gingival bleeding is an objective sign of
inflammation in the gingival connective tissues.
Bleeding occurs because of gingival inflammation and
frequent microulcerations in the epithelium that lines the
soft-tissue wall of a periodontal pocket. Bleeding from
the gingiva is greater with greater tissue destruction and
this is why Hb levels in patients with periodontal disease

are higher compared to those with gingivitis. We also
determined a significant linear positive very strong cor-
relation between VSS and Dg (1r(200)=0.744; p=0.0001),
that is, with increasing values of VSS, the stage of the
disease worsens. Since a higher score on the question-
naire indicates a higher risk of developing periodontal
disease, the results of our study indicate the effective-
ness of the VSS for self-assessment of periodontal
health. The results of our research are not consistent with
the results obtained by Cyrino et al.’” and Gilbert et al.*®
regarding the efficacy of periodontal health self-report
questionnaires. These authors believe that self-report
questionnaires are not effective as screening methods
because many individuals with periodontal health prob-
lems are unaware of their condition, do not notice, and
ignore symptoms.

From Table 5 we can see that FOBT in saliva has
good diagnostic efficiency for periodontal disease. The
analysis of the results indicated the sensitivity and speci-
ficity on FOBT in saliva: Sensitivity=85.7% (0.75 —
0.92); Specificity=62.6% (0.53-0.71). Both, positive
predictive value (PPV) and negative predictive value
(NPV) were determined, and from the results we can see
that the proportion of patients with PERIODONTAL
DISEASE confirmed by Hb was 59%, while the propor-
tion of patients with a negative finding for PERIODON-
TAL DISEASE confirmed by Hb was 67%. Our results
regarding the possibility of using Hb in saliva as a
screening marker for periodontal disease are in agree-
ment with the results of Maeng et al.** as well as the
results of Shimazaki et al.*® who, in their research, came
to the conclusion that determining the level of hemoglo-
bin in saliva is a reliable method and can be used for
periodontal disease screening. Regarding the determined
sensitivity and specificity of the test, our results are in
accordance with the results of Taniguchi-Tabata et al.*
who in their study determined a sensitivity of the test of
75.9% and a specificity of 76.3%.

Conclusions

Based on the results of our research, as well as data
from available literature, we came to the following con-
clusions:

- There is a positive linear correlation between
hemoglobin levels in saliva and belonging to a cer-
tain diagnostic group of the respondents
(healthy/gingivitis/periodontal disease).
Hemoglobin levels in saliva increase as the disease
progresses from healthy to periodontal disease.

- FOBT, as a method for detecting hemoglobin, i.e.,
subtle bleeding in the saliva, could be used as a
screening test for early detection of periodontal
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diseases. However, the values we obtained for its
specificity make it insufficiently efficient. We
believe that additional research is needed to prove
its effectiveness.
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THE EFFICACY OF OZONIZED OLIVE OIL IN THE
TREATMENT OF ORAL LESIONS: A CLINICAL STUDY

E®UKACHOCTA HA O3OHUPAHOTO MACJIMHOBO
MACIIO BO TPETMAHOT HA OPAJNIHUTE NE3UMN:
KIMTMHAYKA CTYOUJA
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Abstract

The oral cavity functions as a dynamic ecosystem, maintaining a delicate balance between the entry of microorganisms, colonization modalities, nutritional equilibrium,
and the host's defenses against their removal. Common entities frequently encountered in clinical practice include aphthous ulcerations, herpes and traumatic lesions,
oral candidiasis, oral lichen planus and angular cheilitis. Numerous treatment modalities are available for these lesions. Topical ozone therapy, being an effective non-
drug method, offers a minimally invasive technique that can be used for these conditions without any causing any side effects. The aim of the study is to evaluate the
efficacy of ozonized olive oil in the treatment of recurrent aphthous stomatitis (RAS), herpetic and traumatic lesions. Materials and methods: A clinical study was con-
ducted involving 35 patients, comprising 20 cases of aphthous ulcerations, 13 cases of herpetic lesions and 2 cases of traumatic lesions. Ozonized olive oil was topi-
cally applied twice daily until the lesion regresses. The size of the lesions and the intensity of the illness, evaluated using VAS scale, were recorded during the first visit
and every other day until complete epithelization occurred. The lesions were photographed and documented. Results: All types of lesions, including aphthous ulcer-
ations, herpetic lesions and traumatic lesions exhibited rapid regression and reduction of pain within a few days. None of the patients experienced any toxicity or side
effects. Conclusion: Ozonized olive oil proves to be an effective topical agent for accelerating the healing process and alleviating pain associated with oral lesions,
such as recurrent aphthous stomatitis, herpes, and traumatic lesions. Key words: Oral lesion, epithelization, ozone olive oil.

AncTpakT

OpanHaTta npasHuHa npeTcTaByBa AWHaMUYHa €Ko-CpeauHa, CO OfpxnIMB banaHc nomery Bne3oT Ha MUKPOOPraHW3MITE, KOMOHW3ALWMCKUTE MOZAmMTETH,
HYTPUTUBHWOT BHEC 11 0f0paHaTa Ha JOMakuHOT. Hekou o HajueCTUTE KIMHUYKW EHTUTETY BO YCHATa MpasHIHa I BKITyYyBaaT athTO3HUTE yrLiepaLiu, XepneTuiH1Te
11 TpaymMaTckuTe Ne3nu, opanHata KaHauaujasa, opanHvoT NUXEH NNaHyC 1 aHrynapHUoT XeunuTic. 3a OBMe Nesnu U CocTojou ce A0CTanHy noBeke TpeTMaHCKM
moganuteTi. TonnyHaTa 030H-Tepanmja, kako eeKTUBEH HeMeaMKaMEHTO3eH METOA NPETCTaByBa MHMMANHO MHBA3WBHA TEXHIKA, Koja MOXe Aa Ce NpUMEHyBa kaj
0BME cocTojou Ge3 Hukaksu HecakaHu edpektu. LlenTta Ha cTyaujata e fa ja npocnegume edmkacHoCTa Ha 030HMPAHOTO MACMMHOBO MAcro BO TPETMaHOT Ha
pekypeHTHIOT achtoseH cTomatut (PAC), xepneTnyHuTe 1 Tpaymatckute nesuu. Matepujan u metoa: KnuHudkata cTyavja Gelue cnpoefeHa kaj 35 nauyeHtu (20
aToaHu, 13 xepneTnynm n 2 Tpaymarcki neaun). O30HMPaHOTO MaCcMHOBO Macno Gelue annmuMpaHo 2 naTi AHEBHO, Ce A0 KOMMMETHa perpecuja Ha NPOMEHNTE.
lonemuHaTa Ha nesaunTe U CTENeHoT Ha 6Gonka u3paseH no BAC ckanata, 6ea HOTWpaHM Ha MpBaTta moceTa U CEKoj BTOP A€H, [0 [EHOT Ha KOMnmeTHara
enutenuaauvja. Nesuute 6ea otorpacmpai v AokymeHTMpaHy. Pesyntatu: Cute neawy (abTosHy ynuepaLym, XepneTuiHu 1 TpaBMaTcki neun) nokaxaa bpsa
perpecuja 1 HamanyBatwbe Ha bonkata 3a Hekonky AeHa. Kaj HuTy efeH nauneHT He Gea perycTpupany TOKCUYHOCT 1 HecakaHi eeKTv Of NpenapaTtot. 3akilyyok:
O3HMpaHOTO MacnMHOBO Macno NpeTcTaByBa eHEKTUBEH TOMMYEH areHe BO MPOLIECOT Ha 3a3ApaByBatb€ W MEPUOAOT Ha UCYe3HyBarbe Ha GonkaTa kaj opanHuTe nesum
(PeKypeHTHMOT acpTo3eH CTOMATHT, XepneTUYHUTE 11 TpaymaTckute neann). Knyyn 36opoBu: opanHi nesuu, enytenisavyja, 030HMpaHo Macn1HoBO Macno

Introduction purposes is a gas mixture consisting of 95-99.95% oxy-
gen and 0.05-5% pure ozone?.
Ozone, a triatomic gaseous molecule composed of Ozone therapy has gained a significant attention in

three oxygen atoms, has demonstrated its efficacy in  the fields of medicine and dentistry. It possesses power-
managing various pathologies in the field of medicine  ful oxidizing properties and exhibits strong antimicrobial
and dentistry'. Medical-grade-ozone used for medical activity against bacteria, viruses, yeasts and protozoa.
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Additionally, it can stimulate blood circulation and
immune responses, and has analgesic effects™.

The first medical application of ozone dates back to
1870 when Dr. C. Lender employed it for purifying blood
in test tubes’.

Clinical literature reveals several studies highlighting
the use of medical-grade ozone for the treatment of oral
lesions and conditions®. Most of these studies focus on the
use of the gaseous ozone, generated by specialized “Ozone
Generators” which can be very expensive and require
direct application to the lesion’. Due to the rigidity of this
treatment, an alternative method of ozone application has
been developed using an ozone solution. Olive oil, a revo-
lutionary component in the solution, ensures better shelf
life of the medication due to its chemical properties®.

The treatment of erosive and ulcerative lesions in the
oral cavity poses a significant challenge for dentists
across all various specialties due to the chronic nature of
the condition. Effective treatment approaches should
consider the underlying etiopathogenesis of these lesions.

The oral cavity, due to its anatomical features, is con-
stantly exposed to more than 300 types of microbes, mak-
ing any erosion in this area susceptible to microbial con-
tact. Many types of treatments have been used to manage
oral ulcers, including mouthwashes (such as chlorhexi-
dine), topical corticosteroids, topical tetracycline,
immunoregulators, TNF inhibitors, systemic zinc sulphate,
monoamine-oxidase inhibitors, low-energy laser, herbs,
and others.

However, many of these therapies come with poten-
tial consequences such as dysbiosis, fungal infection, the
development of microbial resistance and sensitization of
the body*". In contrast, medical ozone has gained popu-
larity as an antibacterial agent in multiple medical areas.
Ozone exhibits broad-spectrum antimicrobial properties,
effectively killing all kinds of bacteria, viruses, fungi and
protozoa. Notably, the antiseptic effect of pure ozone is
three hundred times stronger than that of chlorine, while
being non-destructive and non-irritating to tissues.

Table 1. Oral lesions included in the study

Therapeutic doses of ozone also poses antihypoxic and
immunoreactive effects, potentiate the action of antibi-
otics, improve the rheological properties of blood and
enhance microcirculation'"".

Ozone has been used in the treatment of ulcers affect-
ing other parts of the gastrointestinal tract'*'® blood ves-
sels” and skin®?'. However, there is limited research
available on the role of ozone in treating recurrent apht-
hous ulcers in the oral cavity.

This prompted the undertaking of the present study,
which aimed to assess the effects of ozone olive oil in the
treatment of oral lesions, including aphthous, herpetic
and traumatic ulcers.

Material and method

A total of 35 patients participated in this clinical
study, with 20 having aphthous lesions, 13 having her-
petic lesions and 2 having traumatic erosions. The aver-
age age of the patients with aphthous lesions was 26
years, with 11 males and 9 females. The patients with
herpetic lesions had an average age of 48 years, with 8§
females and 5 males. The patients with traumatic ero-
sions were both male, with one being 45 years old, and
the other 8 years old, averaging 26 years (table 1). The
study was conducted during the period from 1st of
January 2021 until January 2023.

This study was conducted in accordance with ethical
principles, specifically those outlined in the World
Medical Association Declaration of Helsinki. The study
was ethically approved by the Ethics Committee at the
Faculty of Dentistry - Skopje, Ss. Cyril and Methodius
University in Skopje, Macedonia.

All participants were fully informed about the study,
and their informed consent was obtained prior to their
participation in the study. All clinical examinations were
performed on a dental chair. The diagnosis of all the
lesions was based on the clinical presentation and symp-
toms.

Ng R{II'IIBEEI\ITTgF AVERAGE AGE MALE FEMALE
'I(:\ESHI-E)I_IL%US 20 26 years 11 9
Egglgﬁgc 13 48 years 5 8
IEQ(J)I\[Q@T'C 2 26 years 2 /
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The main outcome measures of the study were pain
levels, lesion size and duration. At the beginning of the
study, ulcer size was measured using a periodontal probe
which has an accuracy of up to I mm. Also, pain assess-
ment was conducted using a VAS score (Visual
Analogue Score), ranging from 0 to 10; with 0 indicat-
ing no pain and 10 indicating the most severe pain. The
participants were instructed not to use any systemic or
local drugs for the treatment of the ulcers or symptom
relief throughout the period of the study. After establish-
ing the diagnosis for each participant in the study, the
size of the lesion was recorded in millimeters and pho-
tographed. Pain levels were also recorded using the VAS
score. All of the patients were instructed to apply ozone
olive oil, as explained in detail, massaging the oil into
the affected area of the oral mucosa, twice a day without
rinsing or moisturizing the area for 30 minutes after
application. Control appointments were scheduled on the
3rd, 5th, 7th day, and so on for the purpose of monitor-
ing the epithelization process of the lesions (as indicated
by size reduction) and the reduction of pain levels until
complete recovery. The entire process and changes were
documented through photographs.

Results

As a result of the insufficient number of participants
needed for statistical representation of data, we were
able to report average values for certain parameters,
including the initial size of the lesions (measured in
mm), average pain levels, average epithelialization time
and time of pain disappearance. These average values
are presented in table 2.

For aphthous lesions, the average size was 3.35 mm,
the average initial pain level was 4.16, the average
epithelialization time was 4.3 days and the average time
of pain disappearance was 3 days (figure 1-6).

Aphtae minor

Figure 2. Third day (2 mm VAS = 0)

=
F

Figure 2. Fifth day (0 mm VAS =0)

Table 2. Average size of lesions, average pain levels, epithelization time and disappearance of pain numbered in days

INITIAL INITIAL AVERAGE | AVERAGE TIME
NUMBER | average |AVERAGE PAIN| ppoire) 1zaTION 2
OF SIZE OF LEVELS TIME DISAPPEARANCE
PATIENTS | | £C10NS (um) VAS (days) OF PAIN
(1 -10) y (days)
APHTHOUS
LESIONS 20 3,35 4,16 4,3 3
HEPRETIC
LESIONS 13 8,87 4,37 4,25 3,75
TRAUMATIC
LESIONS 2 5.9 4 2 3
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Aphtae major

a

Figure 4. First day (256 mm VAS =8)

Figure 8. Third day (4mm VAS =0)

Figure 6. Fifth day (0 mm VAS =0)
Figure 9. Fifth day (Omm, VAS =0))

Herpes simplex recidivans

Herpes simplex recidivans

Figure 7. First day (8mm VAS=5) Figure 10. First day (10 mm, VAS=3)
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Figure 11. Third day (4mm, VAS=0)

Figure 12. Fifth day (0 mm, VAS=0)

Erosio traumatica

Figure 13. First day (6mm, VAS=5)

Figure 14. Third day (2mm, VAS=0)

Figure 15. Fifth day (Omm, VAS=0)

In the case of herpetic lesions, the average size was
8.87 mm, the average pain levels were 4.37, the epithe-
lialization time was 4.25 days and the average time of
pain disappearance was 3.75 days (figure 7-12).

Regarding traumatic lesions, the average size was 5.5
mm, the average pain level was 4 , the average epithe-
lialization time was 2 days, and the average time of pain
disappearance was 3 days (figure 13-15).

Some of the photos were taken by the patients, at
home, so they are without protective gloves.

Discussion

Ozone is an inactivate form of oxygen (02) that
exists as a trivalent molecule (O3). Ozone naturally
breaks down into two atoms of regular oxygen by releas-
ing an atom of singlet oxygen over a period of approxi-
mately 20—30 minutes™?. Despite being recognized as
one of the most powerful oxidants in nature, the precise
mechanisms underlying its therapeutic effects are
unclear. Several theories have been proposed based on
clinical observations. These theories include the genera-
tion of peroxides by ozonolysis of unsaturated fatty
acids in cell membranes, activation of reactive oxygen
species that act as physiological enhancers of various
biological processes (including increased production of
adenosine triphosphate), and increased expression of
intracellular enzymes with antioxidant activity. It has
been reported that exposure to ozone results in changes
in the levels of many biological substances, such as
cytokines (Interferon C, TNFs, TGFf and IL-8), acute
phase reactants and adhesion molecules from the inte-
grin family such as CD11b.

Other reports have indicated increased motility and
adhesion of peripheral blood polymorphonuclear cells to
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epithelial cells after exposure to ozone. Similarly, major
autohemotherapy-induced leukocytosis and enhanced
phagocytic activity of polymorphonuclear cells have
been reported.

Ozone therapy has proven to be useful in various
ways for treating different diseases, thanks to its unique
properties, including antimicrobial, immunostimulant,
analgesic, antihypnotic, detoxicating, bioenergetic and
biosynthetic actions.

Ozone causes inactivation of bacteria, viruses, fungi,
yeast and protozoa. It disrupts the integrity of the bacte-
rial cell membrane through the oxidation of phospho-
lipids and lipoproteins. Even at low concentration of 0.1
ppm, ozone is sufficient to inactivate bacterial cells,
including their spores®. In fungi, ozone inhibits cell
growth at certain stages, with budding cells being the
most sensitive”. In the case of viruses, ozone damages
the viral capsid and disrupts the virus-to-cell contact
though peroxidation, thereby disrupting the reproductive
cycle®.

Ozone therapy leads to an increase in the rate of red
blood cell glycolysis. This stimulation results in the pro-
duction of 2,3-diphosphoglycerate, leading to an
increased release of oxygen in the tissues. Ozone acti-
vates the Krebs cycle by enhancing the oxidative car-
boxylation of pyruvate, stimulating production of ATP. It
also causes a significant reduction in NADH and aids in
the oxidation of cytochrome C. Moreover, it stimulates
the production of enzymes that act as free radical scav-
engers and cell-wall protectors, such as glutathione per-
oxidase, catalase and superoxide dismutase and prosta-
cyclin, which is a vasodilator?.

When administered at a concentration between 30
and 55 pg /cc, ozone causes the greatest increase in the
production of interferon and the greatest output of tumor
necrosis factor and interleukin-2, triggering a cascade of
subsequent immunological reactions™.

Conclusions

The results obtained from this study indicate the fol-

lowing:

- Arelatively fast epithelialization process of recur-
rent aphthous lesions, herpetic lesions and trau-
matic erosions, accompanied by a reduction in
pain over a short period of time after treatment was
observed.

- None of the patients experienced adverse effects or
toxicity resulting from the topical agent, further
confirming its safety.

- The application of ozone therapy was atraumatic,
painless and noninvasive and the patients general-
ly responded positively to the topical agent.

The current clinical literature lacks sufficient data on
the utility of ozone therapy as a treatment option for cer-
tain oral condition, despite numerous studies available for
conventional treatment modalities.

However, despite the study’s limitations due to the
small number of participants, the results were clear. The
quick and effective healing of the lesions and reduction in
pain levels over a short period of time are just two of the
many benefits of localized ozone therapy that justify its
long-term use in treating different types of periodontal
conditions.

The main takeaway from this study is that ozone ther-
apy is poised to revolutionize the field of dentistry in the
near future.
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