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Abstract

Objectives: To assess dentists’ level of knowledge and practice concerning antibiotic usage in end-
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odontics using the European Society of Endodontology position statement as a reference. Material

and Methods: A cross-sectional study was conducted in the form of an electronic questionnaire con-
sisting of 23 questions, including dentists’ demographic and professional characteristics, attitudes
as well as experiences regarding antibiotics in endodontics. Data were evaluated by the Mann-Whit-
ney test or the Kruskal Wallis 1-way ANOVA, a = 5%. Results: The overall mean self-reported knowl-
edge of antibiotics usage in endodontics was 11.7+2.5 points, out of a maximum possible score of 23.
The factors associated with a higher knowledge were: age (P<0.001), clinical experience (P<0.001),
specialist training (P=0.008), and adherence to the guidance on the use of systemic antibiotics in
endodontics (P=0.006). Dentists who specialized in endodontics (16.1+2.2) achieved higher levels
of knowledge. Conclusion: Knowledge on antibiotic usage in endodontics among dentists in Croatia
is insufficient. There is a need for continuing education on the use of antibiotics among general den-

tists.

Introduction

Most endodontic infections, likewise other odontogenic
infections, have a polymicrobial origin, involving gram-pos-
itive, gram-negative, and strict or facultative anaerobic bac-
teria (1). Most endodontic infections are located within the
tooth and can be solved by root canal treatment, drainage, or
tooth extraction, without the need for local or systemic anti-
biotics (2). Antibiotics should be used as an adjunct in treat-
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Uvod

Endodontske infekcije, kao i ostale odontogene zaraze,
uglavnom su polimikrobnog podrijetla, ukljucuju¢i gram-
pozitivne, gram-negativne i stroge ili fakultativne anaerob-
ne bakeerije (1). Vedina endodontskih infekcija nalazi se
unutar zuba i moze se rijesiti lije¢enjem korijenskog kanala,
drenazom ili ekstrakcijom zuba, bez upotrebe lokalnih ili si-
stemskih antibiotika (2). Antibioticima se treba koristiti kao
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ing apical periodontitis and only in cases of acute apical ab-
scess with systematic involvement, when an infection is fast
progressing, or in immunocompromised patients (3-7). In
healthy patients, bacteremia caused by root canal treatment
is transient and does not cause complications (8). The use of
antibiotics is contraindicated in irreversible pulpitis, pulp ne-
crosis, chronic apical periodontitis and localized apical peri-
odontitis (9). Previous studies have reported that antibiotics
do not reduce the pain or swelling arising in non-vital symp-
tomatic teeth in the absence of systematic involvement (4, 5).
On the other hand, the patients with life-threatening condi-
tions such as swelling of the floor of the mouth or breathing
difficulties should be hospitalized and treated by administer-
ing intravenous antibiotics (7).

Since the microbial samples are not routinely taken from
infected root canals, antibiotics are usually prescribed empiri-
cally, which consequently leads to their over-prescription (7).
Antibiotic overuse and prescription of inappropriate antibi-
otics (misuse) have been the leading cause of increased mi-
crobial resistance (10). It has been estimated that over 25,
0000 antibiotic-resistant infection cases per year are being di-
agnosed in the United States, of which 23,000 are lechal (11).
Another aspect in the context of health-care consequences of
antibacterial resistance includes health complications requir-
ing higher treatment needs and hospital costs (1, 12). Fur-
thermore, overuse and misuse of antibiotics can increase the
risk of developing potentially fatal side effects or anaphylactic
reactions (3, 13,14).

Although dentists are accountable for approximately
10% of the overall antibiotic prescriptions, their influence
on the development of resistant bacterial species is not negli-
gible (3). Also, the problem of increased antibiotic prescrib-
ing has arisen in recent years (15). Another critical issue is
the use of antibiotic prophylaxis in medically compromised
patients undergoing endodontic therapy. Although there are
many controversies in the literature regarding this issue, an-
tibiotic prophylaxis is still necessary in cases when the ben-
efits have been clearly demonstrated (7, 16). Therefore, in
2018, the European Society of Endodontology (ESE) issued
detailed guidelines on antibiotic prescribing (17). However,
despite the existing guidelines, the validity of antibiotic pre-
scribing in practice, as well as the level of adherence to the
current recommendations remains unclear (12, 18).

The purpose of this study was to investigate the knowl-
edge and attitudes of Croatian dentists regarding antibiotic
prescription practice in endodontics by relying on the ESE
recommendations.

Material and methods

This online cross-sectional study was conducted between
January and March 2020 among dentists working in Croatia.
The study was conducted in full accordance with the ethical
principles, including the World Medical Association Decla-
ration of Helsinki (version 2008), and was approved by the
Ethics Committee of the University of Split School of Medi-
cine, Split, Croatia (No: 003-08/20-03/0005).

Znanje o upotrebi antibiotika u endodonciji

dodatkom u lije¢enju apikalnog parodontitisa i to samo u
slucaju akutnoga apikalnoga apscesa sa sustavnim Sirenjem
kada infekcija brzo napreduje ili ako je pacijent imunokom-
promitiran (3 — 7). Kod zdravih bolesnika je bakterijemija
prouzrocena lije¢enjem korijenskog kanala prolazna i ne iza-
ziva komplikacije (8). Primjena antibiotika je kontraindici-
rana u slucaju ireverzibilnog pulpitisa, nekroze pulpe, kro-
ni¢noga apikalnog parodontitisa i lokaliziranoga apikalnog
parodontitisa (9). U dosadasnjim studijama istaknuto je da
antibiotici ne smanjuju bol ili oteklinu koja nastaje u avital-
nim simptomatskim zubima kada nema sustavnoga Sirenja
(4, 5). S druge strane, za zivot opasna stanja, poput otekline
dna usta ili poteskoce s disanjem, zahtjevaju hospitalizaciju i
lijecenje aplikacijom antibiotika intravenski (7).

Budu¢i da se mikrobni uzorci ne uzimaju rutinski iz in-
ficiranih korijenskih kanala, antibiotici se obi¢no propisu-
ju empirijski, $to posljedi¢no rezultira njihovim pretjeranim
propisivanjem (7). Prekomjerna upotreba antibiotika i pro-
pisivanje onih neodgovaraju¢ih (zlouporaba) glavni su uzroci
povecane rezistencije mikroba (10). Procjenjuje se da se u Sje-
dinjenim Ameri¢kim Drzavama na godinu dijagnosticira vi-
se od 250 000 slucajeva infekcija otpornih na antibiotike, od
kojih 23 000 zavrsi sa smrtim ishodom (11). Drugi aspekt u
kontekstu zdravstvenih posljedica antibakeerijske rezistencije
obuhvaca zdravstvene komplikacije koje zahtijevaju ve¢u po-
trebu za lije¢enjem i bolnicke troskove (1,12). Nadalje, pre-
komjerna primjena antibiotika i njihova zlouporaba poveca-
vaju rizik od pojave potencijalno smrtonosnih nuspojava ili
anafilakti¢nih reakcija (3, 13, 14).

Tako su doktori dentalne medicine odgovorni za otprilike
10 % ukupnih propisanih antibiotika, njihov utjecaj na ra-
zvoj rezistentnih vrsta bakterija nije zanemariv (3). Posljed-
njih se godina takoder pojavio problem s pove¢anim propisi-
vanjem antibiotika (15).

Drugo vazno pitanje jest uporaba antibioticke profilak-
se u slucaju medicinski kompromitiranih pacijenata koji su
podvrgnuti endodontskoj terapiji. Tako u literaturi postoje
mnogobrojne kontroverzije u vezi s tim pitanjem, antibio-
ticka profilaksa i dalje je prijeko potrebna kada postoje jasni
dokazi za njezinu dobrobit (7, 16). Zato je Europsko endo-
dontsko drustvo 2018. godine dalo detaljne smjernice o pro-
pisivanju antibiotika (17). No, unato¢ tomu i dalje je nejasna
valjanost propisivanja antibiotika u praksi i razina po$tovanja
postoje¢ih preporuka (12, 18).

Svrha ovog istrazivanja bila je ispitati znanje i stajalista hr-
vatskih doktora dentalne medicine o propisivanju antibiotika
u endodonciji oslanjajuci se na preporuke Europskoga endo-
dontskoga drustva.

Materijal i metode

Ova presje¢na studija provedena je od sije¢nja do ozuj-
ka 2020. godine medu doktorima dentalne medicine koji ra-
de u Republici Hrvatskoj. Potpuno je u skladu s etickim na-
Celima, ukljucuju¢i Helsinsku deklaraciju Svjetske lije¢nicke
udruge (verzija iz 2008. godine), a odobrilo ju je Eticko po-
vjerenstvo Medicinskoga fakulteta Sveucilista u Splitu (No:
003-08/20-03/0005).
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An online questionnaire consisting of three parts was de-
signed specifically for this study. The first part included den-
tists’ socio-demographic and general characteristics such as
age, gender, years of experience, education level, clinical set-
ting, specialization and the number of patients treated a day.
The second part of the questionnaire comprised ten multi-
ple-choice questions (MCQs) concerning the use of anti-
biotics in endodontics. These questions referred to the us-
age of antibiotics in endodontics by the European Society
of Endodontology (17). Five items were conventional MC-
Qs with only one correct answer, while other five items were
with several correct answers. Each correct answer was scored
with one point, while incorrect answers were scored with ze-
ro. The total knowledge score was calculated as the sum of
all correct answers, with a maximum overall knowledge score
of 23 points. Overall knowledge per participant was cate-
gorized, using the Bloom’s cut-off point, with “good” rep-
resenting 80 to 100% (16.8-23 points), “moderate” if the
score was from 60 to 79% (12.6-16.7 points), and “poor”
if the overall score was less than 60% of the maximum score
(<12.5 points) (19). The third part of the questionnaire in-
cluded questions about participant’s personal experiences, at-
titudes, and self-assessed knowledge about the use of antibi-
otics in endodontics.

Firstly, the experts in different dental fields (three endo-
dontists and one pharmacologist) reviewed the draft version
of the questionnaire and agreed on the final suitability. A pi-
lot study including 100 dentists was conducted as part of a
graduation thesis at the Study of Dental Medicine, Univer-
sity of Split School of Medicine. The data obtained from the
pilot study were not included in the analyses. The final ques-
tionnaire was adapted based on the data obtained from the
pilot study, and it was sent to ten dentists for feedback, who
reported having no difficulty in completing the test. The on-
line questionnaire was generated using a Google Docs form
and was sent to the legal administrative staff of the Croatian
Dental Chamber (CDC) for approval. The CDC staff then
shared the link to the questionnaire to all dentists on their of-
ficial mailing list.

Participation in the study was voluntary, anonymous, and
without compensation. All participants were informed about
the rationale and the aim of the study. The online form first
displayed information about the scope of the study that den-
tists had to go through before moving forward to the ques-
tionnaire. Completing the questionnaire was considered to
be consent for participation. In order to be included in the
study, dentists had to work in clinical practice with mini-
mum one year experience, and the membership in the CDC.

The study was reported to be in accordance with the
STROBE reporting checklist (20).

The minimum required sample size (n=337) was calculat-
ed by considering the total number of dentists who worked
in clinical practice (n=2743), a population proportion of
50%, and a 95% confidence interval (21). All answers from
the online form were automatically imported in an Excel file
(Ver. Office 2007, Microsoft Corporation, Redmond, WA,
USA) and were then coded appropriately for the analyses.
The results were first analyzed using descriptive statistics. The

Knowledge about Antibiotic Use in Endodontics .

Internetski upitnik sastavljen od triju dijelova posebno je
pripremljen za ovu studiju. Prvi dio obuhvaca sociodemo-
grafske i opée znacajke doktora dentalne medicine, kao $to
su dob, spol, godine iskustva, stupanj obrazovanja, klinicko
okruzje, specijalizacija i broj lije¢enih pacijenata na dan. Dru-
gi dio upitnika sastoji se od deset pitanja s visestrukom mo-
guénoséu odgovora (engl. Multiple Choice Questions — MCQ)
o primjeni antibiotika u endodonciji. Ta se pitanja referiraju
na preporuke Europskoga endodontoloskoga drustva o pri-
mjeni antibiotika u endodonciji (17). Pet pitanja bila su ona
uobicajena za viSestruki tip odgovora sa samo jednim to¢-
nim odgovorom, a ostalih pet omoguéivalo je nekoliko to¢-
nih odgovora. Svaki tocan odgovor bodovan je jednim bo-
dom, a neto¢ni nulom. Ukupni rezultat za znanje izratunan
je kao zbroj svih to¢nih odgovora, pri ¢emu je maksimalna
ukupna ocjena za znanje bila 23 boda. Sveukupno znanje sva-
koga sudionika kategorizirano je koritenjem Bloomove gra-
ni¢ne tocke, pri cemu “dobro” zna¢i 80 do 100 % (16,8 - 23
boda), “umjereno” 60 do 79 % (12,6 — 16,7 bodova) i “lose”
ako je ukupan rezultat manji od 60 % maksimalnog rezulta-
ta (< 12,5 bodova) (19). Treéi dio upitnika bila su pitanja o
osobnim iskustvima, stajali§tima i samoprocijenjenoj razini
znanja sudionika o primjeni antibiotika u endodonciji.

Najprije su stru¢njaci iz podru¢ja dentalne medicine (tri
specijalista endodoncije i jedan struénjak iz podru¢ja farma-
kologije) pregledali nacrt upitnika i dogovorili se o kona¢noj
primjerenoj verziji upitnika. U sklopu diplomskoga rada na
Studiju dentalne medicine Medicinskoga fakulteta Sveucili-
sta u Splitu provedeno je pilot-istrazivanje na 100 stomato-
loga. Podatci dobiveni iz te studije nisu ukljuceni u analize.
Kona¢ni upitnik prilagoden je na temelju podataka dobive-
nih iz pilot-studije i poslan desetorici doktora dentalne me-
dicine zbog povratne informacije, no oni nisu imali potes-
koca s njegovim ispunjavanjem. Online upitnik generiran je
s pomocu obrasca Google Docs i poslan na odobrenje prav-
nome administrativnom osoblju Hrvatske komore dentalne
medicine (HKDM). Zatim je putem svoje sluzbene mailing
liste HKDM podijelilo poveznicu na upitnik svim doktorima
dentalne medicine.

Sudjelovanje u istrazivanju bilo je dobrovoljno, anoni-
mno i bez naknade. Svi sudionici obavijesteni su o pojedino-
stima i ciljevima istrazivanja. Online obrazac najprije je pri-
kazivao informacije s opisom studije koji su doktori dentalne
medicine morali procitati prije nego to su presli na upitnik.
Ispunjavanje upitnika smatralo se pristankom za sudjelova-
nje. Za ukljucenje u studiju doktori dentalne medicine mo-
rali su imati barem godinu dana iskustva u klinickoj praksi te
¢lanstvo u HKDM-u. Izvjestaj o provedenoj studiji napisan
je u skladu sa smjernicama za izvjestavanje opazajnih studi-
ja STROBE (20).

Minimalna veli¢ina uzorka (n = 337) izracunana je uzi-
majudi u obzir ukupan broj doktora dentalne medicine koji
rade u klinickoj praksi (n = 2743), udio populacije od 50 %
i interval pouzdanosti od 95 % (21). Svi odgovori iz online
obrasca automatski su uneseni u datoteku Excela (Ver. Offi-
ce 2007, Microsoft Corporation, Redmond, WA, SAD) i pri-
mjereno kodirani za statisticku obradu. Rezultati su najprije
analizirani deskriptivnom statistikom. Kolmogorov-Smir-
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Kolmogorov-Smirnov test evaluated compliance with the
normal distribution of the dependent variable. Means and
standard deviations were calculated for quantitative variables,
while percentages and absolute numbers were used for pre-
senting qualitative variables. Statistical analyses were con-
ducted using the Mann-Whitney test or the Kruskal Wallis
1-way ANOVA. To account for possible confounding, mul-
tiple regression analysis was used to determine a relationship
between selected independent variables (age, gender, work-
ing experience, specialist training, number of patients treated
a day, attending a lecture regarding antibiotics in endodon-
tics and knowledge regarding guidance on the use of systemic
antibiotics in endodontics) with the knowledge score (depen-
dent variable). The level was set at 5%. All statistical analyses
were carried out using the IBM SPSS Statistics, version 25
(SPSS, IBM Corp, Armonk, New York, USA).

Results

A total of 657 dentists working in Croatia participated
in this study (23.96% response rate). The demographic and
professional characteristics of the participants are presented
in Table 1. The majority (96.5%) of the participants who re-
sponded worked in primary care and most of them were fe-
males (71.5%). The mean age (+SD) of the participants was
41.86+11.54 years, with 14.02+10.98 years of working ex-
perience.

The overall mean knowledge score regarding antibiot-
ics use in endodontics was 11.742.5 points. There were no
significant differences between genders (P=0.567), with
mean values for male and female dentists being 11.6+2.5
and 11.7£2.5, respectively. There was a significant difference
(P<0.001) in knowledge scores between specialists (12.6+2.8)
and general practitioners (11.6 + 2.5), with endodontic spe-
cialists scoring the highest (P=0.021). There was a significant
difference in knowledge scores (P<0.001), suggesting a slight
decrease in knowledge regarding years of work experience,
with the highest scores observed among participants work-
ing from 0 to 5 years (12.1+2.5), compared to those working
either from 6 to 10 years (11.3+2.6) or from 11 to 20 years
(11.1£2.3).

Table 2 shows the distribution of correct answers to the
questions regarding antibiotics use in endodontics. Only
2.0% (n=13) of the surveyed dentists knew that Penicillin
VK is a beta-lactam antibiotic, which is the first line of an-
tibiotics chosen as adjunct therapeutic agents in endodontic
infection in a healthy patient with no medical allergies. Al-
so, only 17.2% (n=113) of them gave the same answers for
Amorxicillin. Most of the dentists answered (94.5%, n=621)
that endodontic surgery is a procedure that requires adminis-
tration of prophylactic antibiotics to prevent infective endo-
carditis. In contrast, only 27.1% (n=178) of them stated that
periodontal ligament (intraligamentary) anesthesia requires
the same approach.

The answers regarding antibiotic prescription in end-
odontics are presented in Table 3. A higher level of knowl-
edge was observed in dentists who reported being informed
about guidelines on the use of systemic antibiotics in end-

Znanje o upotrebi antibiotika u endodonciji

novljev test koriSten je za procjenu uskladenosti s normal-
nom distribucijom zavisne varijable. Za kvantitativne varija-
ble izratunane su srednje vrijednosti i standardne devijacije, a
za prikaz kvalitativnih varijabli koriSteni su postotci i apsolut-
ni brojevi. Statisticka analiza obavljena je Mann-Whitneyje-
vim testom ili Kruskal-Wallisovom jednosmjernom ANO-
VA-om. Kako bi se objasnio utjecaj moguc¢ih zbunjujuéih
¢imbenika, multipla regresijska analiza koriStena je za utvr-
divanje odnosa izmedu odabranih neovisnih varijabli (dob,
spol, radno iskustvo, specijalizacija, broj lije¢enih pacijenata
na dan, pohadanje predavanja o antibioticima u endodonci-
ji i znanja o smjernicama o primjeni sistemskih antibiotika u
endodonciji) i ocjene znanja (ovisna varijabla). Razina o po-
stavljena je na 5 %. Sve statisticke analize obavljene su u pro-
gramu IBM SPSS Statistics, verzija 25 (SPSS, IBM Corp, Ar-
monk, New York, SAD).

Rezultati

U studiji je sudjelovalo ukupno 657 doktora dentalne
medicine (23,96 % iznosila je stopa odgovora). Demograf-
ske i profesionalne znacajke nalaze se u tablici 1. Ve¢ina (96,5
%) ispitanika radila je u primarnoj zdravstvenoj zastiti te su
vedina ispitanika bile Zene (71,5 %). Srednja dob (+SD) is-
pitanika bila je 41,86 + 11,54 godina, s 14,02 + 10,98 godi-
na radnoga staza.

Ukupan zbroj znanja svih ispitanika, s obzirom na kori-
Stenje antibiotika u endodonciji, bio je 11,7 + 2,5 bodova.
Nije uocena statisticki znacajna razlika s obzirom na spol (2
= 0,567 srednje vrijednosti znanja za muskarce i Zene iznosi-
le su 11,642,511 11,7+2,5. Utvrdena je statisticki znacajna ra-
zlika (P < 0,001) u znanju izmedu specijalista (12,6 + 2,8) i
op¢ih doktora dentalne medicine (11,6 + 2,5), s time da su
specijalisti endodoncije pokazali najbolje znanje (P = 0,021).
Takoder je ustanovljena statisticki znacajna razlika u zbroju
znanja s obzirom na duljinu radnoga staza (P < 0,001). Uo-
¢en je blagi pad znanja s godinama radnog iskustva, pri ce-
mu su najbolji rezultati zabiljezeni medu sudionicima koji ra-
de od 0 do 5 godina (12,1 + 2,5), u usporedbi s onima koji
rade od 6 do 10 godina (11,3 + 2,6) ili od 11 do 20 godina
(11,1 £ 2,3).

U tablici 2. je distribucija to¢nih odgovora na pitanja o
primjeni antibiotika u endodonciji. Samo 2,0 % (n = 13) is-
pitanih doktora dentalne medicine znalo je da je penicilin
VK beta-laktamski antibiotik i da je prva linija antibiotika
koja bi trebala biti izabrana kao pomo¢no terapijsko sredstvo
u endodontskoj infekeiji kod zdravoga pacijenta bez medi-
cinskih alergija. Takoder je samo 17,2 % (n = 113) doktora
tako odgovorilo na amoksicilin. Ve¢ina doktora dentalne me-
dicine odgovorila je (94,5 %, n = 621) da je endodontska ki-
rurgija zahvat koji zahtijeva profilaktiénu primjenu antibio-
tika u prevenciji infektivnog endokarditisa. Suprotno tomu,
samo je 27,1 % (n = 178) njih smatralo da parodontalna liga-
mentarna (intraligamentarna) anestezija zahtijeva isti pristup.

Odgovori o propisivanju antibiotika u endodonciji prika-
zani su u tablici 3. Visa razina znanja uocena je kod doktora
dentalne medicine koji su naveli da su informirani o smjer-
nicama o primjeni sistemskih antibiotika u endodonciji (P =
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Table1  Demographic and professional characteristic of dentists (n=657)
Tablica 1. Demografske i profesionalne karakteristike doktora dentalne medicine (n = 657)
Knowledge score ®
_ e Total ® Ukupno Zbroj znanja P-value *
Characteristic ® Karakteristika 2 (%) meansSD * Pttt
Srednja vrijednost +SD
Male ® Muski 187 (28.5) 11.6£2.5
* Spol S 0.56
Gender * Spo Female  Zenski 470 (71.5) 11.7:2.5 o7
25-35 257 (39.1) 12.9+2.4*
Age group (years) ® 36-45 140 (21.3) 11.7+2.6
. <0.001
Dob (godine) 46-55 162 (24.7) 11.142.3%
>55 98 (14.9) 11.3+2.7°
. 4 ificari None * Ni jedan 550 (83.7) 11.7+2.5*
Zostgra uate quaiication Master’s degree * Magistar znanosti 71 (10.8) 11.1£2.72 0.043
nanstveni stupan;j :
PhD ¢ Doktor znanosti 26(3.9) 12.543.1°
General practitioner ¢ Bez specijalizacije 590 (89.8) 11.6£2.5
Specialty ¢ Specijalizacij 0.008
peclalty ® Specijatizacha Specialist * Specijalist 67 (10.2) 12.6£2.8
Endodontist * Endodoncija 7 (1.1) 16,142 2ebedef
Oral surgeon ¢ Oralna kirurgija 15 (2.3) 12.1£2.2°
 eoecialicai Pediatric dentist ® Pedodoncija 8(1.2) 12.0+3.3
Areas of specialisation Orthodontist * Ortodoncija 7 (1.1) 12.1£1.9¢ 0.021
Podrugje specijalizacije
Prosthodontist ® Protetika 16 (2.4) 12.1£2.9¢
Periodontist ¢ Parodontologija 9 (1.4) 11.8+1.1¢
Other ¢ Ostalo 5(0.8) 13.2+4.9¢
Unemployed ® Nezaposlen 19 (2.9) 12.5¢3.1
Pr}vate — primary care ® VI’Flvatna ordinacija — 164 (25.0) 115210
primarna zdravstvena zastita
. . . Semiprivate and health center — primary care
P * Djel p primary 0.00
ractice setting * Djclatnost Koncesija i dom zdravlja — primarna zdravstvena 431 (65.6) 11.5£2.5 3
zadtita
Governmem'— sec”ondary and tertiary care * 43(65) 13.243,2:
Sekundarna i tercijarna zdravstvena zastita
1-5 309 (47.0) 12.142.5%
Working experience (years) ® 6-10 167 (25.4) 11.3£2.6° <0.001
Radno iskustvo (godine) 11-20 123 (18.7) 11.1+2.3" -
>21 58 (8.8) 11.6£3.1
0-5 55 (8.4) 12.742.8%b¢
Number of patients seen in a 6-10 329 (50.1) 11.942.5+
workday © o <0.001
Broj pacijenata po danu 11-20 51(7.8) 11.3£2.5
21-30 222 (33.8) 11.742.5¢

Data are presented as whole numbers and percentages or mean + SD. ¢ Podatci su prezentirani kako cijeli broj i postotak ili srednja vrijednost + (SD).
*Statistical significance was tested by the Mann-Whitney test or Kruskal Wallis 1-way ANOVA. The same superscript lower letter indicated a statistical
difference between groups based on post hoc test. Statistical significance was set to p<0.05. ¢ Statisticka znacajnost ispitana je Mann-Whitneyjevim ili
Kruskal-Wallisovim jednosmjernim ANOVA testom. Isto slovo u superskriptu oznacava statisticki znacajnu razliku medu grupama na temelju post hoc

testa. Statisticka znacajnost bila je postavljena na P < ,05.

Abbreviation ® Skracenica: SD — standard deviation ¢ standardna devijacija

odontics (p=0.006). More than half of the participating den-
tists (54.1%) claimed that their knowledge regarding the use
of antibiotics in endodontics was good and very good.

The association of the dentists’ knowledge about antibiot-
ics use and their demographic data as possible predictors are
presented in Figure 1. Knowledge was shown to be associated
with dentists’ age (B=-0.539, SE=0.187, P=0.004), special-
ization (P=1.364, SE=0.324, P<0.001), number of patients
treated daily (B=-0.363, SE=0.130, P=0.005), and awareness
about the available guidance on the use of systemic antibiot-
ics in endodontics (p=0.609, SE=0.248, P=0.014).

0,0006). Vise od polovine stomatologa (54,1 %) svoje znanje
o primjeni antibiotika u endodonciji okarakteriziralo je do-
brim i vrlo dobrim.

Povezanost znanja doktora dentalne medicine o upotrebi
antibiotika i njihovi demografski podatci kao moguéi predik-
tori nalaze se na slici 1. Pokazalo se da je znanje povezano s
dobi ispitanika ( = -0,539, SE = 0,187, P = 0,004), specija-
lizacijom (B = 1,364, SE = 0,324, P < 0,001), brojem pacije-
nata koje lijece na dan (P = -0,363, SE = 0,130, P= 0,005) te
upuceno$u u smjernice o primjeni antibiotika u endodonci-

ji (B=0,609, SE = 0,248, P=0,014).
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Table 2

Znanje o upotrebi antibiotika u endodonciji

The frequency distribution (%) of dentists’ answers to the questions regarding antibiotics use in endodontics

Tablica 2. Distribucija u¢estalosti (%) odgovora doktora dentalne medicine na pitanja o primjeni antibiotika u endodonciji

Question ® Pitanje

When systemic antibiotics are indicated, which antibiotic
would you choose for the treatment of an endodontic
infection in an adult, healthy patient with no medical
allergies? * Kada su indicirani sistemski antibiotici; koji
biste antibiotik odabrali za lije¢enje endodontske infekeije
za odrasloga, zdravoga pacijenta bez medicinskih alergija?

Answer ® Odgovor

Tetracyclines ® Tetraciklin

351

Total ¢
Ukupno
n (%)
2(0.3)

Azithromycin * Azitromicin

0 (0)

Erythromycin ® Eritromicin

2(0.3)

Clindamycin ¢ Klindamicin

38 (5.8)

Amoxicillin with clavulanic acid ® Amoksicilin s klavulanskom kiselinom

481 (73.2)

Cephalosporins ¢ Cefalosporini

1(0.2)

Metronidazole ¢ Metronidazol

7 (1.1)

Clarithromycin * Klaritromicin

0 (0)

Penicillin V' Penicillin V

13 (2.0)

Amoxicillin  Amoksicilin

113 (17.2)

Ciprofloxacin ® Ciprofloksacin

0 (0)

When systemic antibiotics are indicated, which antibiotic
would you choose for the treatment of an endodontic
infection in an adult, healthy patient with an allergy to
Penicillin? * Kada su indicirani sistemski antibiotici; koji
biste antibiotik odabrali za lijecenje endodontske infekcije
za odrasloga, zdravoga bolesnika s alergijom na penicilin?

Tetracyclines ® Tetraciklin

3(0.5)

Azithromycin ¢ Azitromicin

11 (1.7)

Erythromycin ® Eritromicin

47 (7.2)

Clindamycin * Klindamicin

547 (83.3)

Amoxicillin with clavulanic acid ® Amoksicilin s klavulanskom kiselinom

2(0.3)

Cephalosporins ¢ Cefalosporini

26 (4.0)

Metronidazole ® Metronidazol

10 (1.5)

Clarithromycin ¢ Klaritromicin

4(0.6)

Penicillin V ¢ Penicillin V

0 (0)

Amoxicillin ® Amoksicilin

2(0.6)

Ciprofloxacin ® Ciprofloksacin

3(0.5)

For how many days would you prescribe antibiotics? ® Na
koliko dana biste propisivali antibiotike?

3-7 day * 3-7 dana

209 (31.8)

5-10 days ¢ 5-10 dana

191 (29.1)

Patient need to use all antibiotics from the prescribed package ¢ Pacijent se
treba koristiti svim antibioticima iz propisanog pakiranja

257 (39.1)

If prescribed 1st line antibiotic is not practical in 48-72
h, what would you do? ¢ Ako propisani antibiotik prve
linije nije djelotvoran za 48 do 72 sata, $to biste u¢inili?

Prescribe an additional antibiotic — Metronidazole * Prepisati dodatni antibiotik —
Metronidazol

389 (79.9)

Refer 1o specialist ® Javiti se specijalistu

Extraction * Vadenje zuba

Other ¢ Ostalo

In which of the following situations do you consider that
antibiotics are indicated? ® U kojoj od sljede¢ih situacija
smatrate da su antibiotici indicirani?

Symptomatic irreversible pulpitis ® Simptomatski ireverzibilni pulpitis

Pulp necrosis ® Nekroza pulpe

Symptomatic apical periodontitis * Simptomatski apikalni parodontitis

Acute apical abscess with systemic involvement © Akutni apikalni apsces sa sistem-
skom ukljucenoséu

554 (82.8)

Acute apical abscess without systemic involvement ¢ Akutni apikalni apsces bez
sistemske ukljucenosti

92 (14.0)

Chronic apical periodontitis with sinus tract ¢ Kroni¢ni apikalni parodontistis
sa sinus traktom

13 (2.0)

When is antibiotic prophylaxis indicated, in which of the
following medical conditions would you prescribe before
endodontic surgery? ® Kada je indicirana antibioticka
profilaksa; u kojemu od sljedecih zdravstvenih stanja biste
je propisali prije endodontske operacije?

Impaired immunologic function * Oslabljena imunosna funkcija

455 (69.2)

Prosthetic joint replacement ® Umjetni zglobovi

380 (57.8)

Patients whose jawbones are exposed to high-dose irradiation * Pacijenti &je su kosti
lica bile izloZene visokim dozama zracenja

265 (40.3)

FPatients receiving intravenous bisphosphonate treatment © Pacijenti koji primaju
intravensku terapiju bisfosfonatima

186 (28.3)

Patients with cyanotic congenital heart disease ® Pacijenti s cijanoticnom prirode-
nom sréanom boleséu

379 (77.8)

Patients with noncyanotic congenital heart disease ® Pacijenti s necijanoti¢nom
Y
prirodenom sréanom boles¢u

107 (22.0)

Patients with high blood pressure ¢ Pacijenti s visokim krvnim tlakom

Patients with liver disease ® Pacijenti s bolestima jetre
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When is antibiotic prophylaxis indicated, in which of Supraperiosteal injection ® Supraperiostalna injekcija 36 (5.5)

the following dental procedures would you prescribe it? | Periodontal ligament (Intraligamentary) injection  Injekcija u parodontni liga- 178 (27.1)
* Kada je indicirana antibioticka profilaksa; u kojemu od | ;,0,¢ (intraligamentarna anestezija)
sljedecih stomatoloskih zahvata biste je propisali?

An alveolar nerve block injection ® Blokada alveolarnoga Zivca 64 (9.7)

Endodontic access opening of teeth with vital pulpal tissues * Trepanacija zuba s | 85 (12.9)
vitalnim pulpnim tkivom

Endodontic access opening of teeth with necrotic pulpal tissues ® Trepanacijski 16 (2.4)
otvor s nekroti¢nim pulpnim tkivom

Endodontic instrumentation and obturation ® Endodontska instrumentacija i 170 (25.8)
punjenje korijenskog kanala

Retreatment of root canal filling of an asymptomatic tooth without signs of periapi- 13 (2.7)
cal periodontitis on X-ray * Ponovno lijecenje (revizija) asimtomatskoga zuba bez
znakova periapikalnoga parodontitisa na RTG snimkamai

Retreatment of the root canal filling of an asymptomatic tooth with the presence of | 85 (17.5)
signs of periapical periodontitis on X-ray © Ponovno lijecenje (revizija) asimtomat-
skoga zuba sa znakovima periapikalnoga parodontitisa na RTG snimkama
Retreatment of root canal filling of the symptomatic tooth (pain) with the presence of | 203 (41.7)
signs of periapical periodontitis on X-ray © Ponovno lijecenje (revizija) simptomat-
skoga zuba (bolan) s prisutnoséu periapikalnoga parodontitisa na RTG snimkama
Endodontic surgery ® Endodontska kirurgija 621 (94.5)

In an adult, healthy patient with no medical allergies, No *» Ne 648 (98.8)
with irreversible pulpitis, to avoid the occurrence of post-
operative complications (pain, swelling), do you consider
it necessary to prescribe antibiotics before endodontic
instrumentation? ¢ Smatrate li da je potrebno kod Yes ¢ Da 9(1.3)
odrasloga, zdravoga pacijenta bez medicinskih alergija,
ali s ireverzibilnim pulpitisom, propisati antibiotike prije
endodontske instrumentacije kako bi se izbjegle postope-
rativne komplikacije (bol, oteklina).

In an adult, healthy patient with no medical allergies, No » Ne 644 (98.0)
with pulp necrosis, to avoid the occurrence of postop-
erative complications (pain, swelling), do you consider
it necessary to prescribe antibiotics before endodontic
instrumentation? ® Smatrate li da je potrebno kod .

odrasloga, zdravoga pacijenta bez medicinskih alergija, Yes+ Da 13(20)
ali s nekrozom pulpe, prije endodontske instrumentacije
propisati antibiotike kako bi se izbjegle postoperativne
komplikacije (bol, oteklina).

In an adult, healthy patient with no medical allergies, No » Ne 609 (92.7)
with chronic apical periodontitis, to avoid the occurrence
of postoperative complications (pain, swelling), do you
consider it necessary to prescribe antibiotics before end-
odontic instrumentation? ® Smatrate li da je potrebno kod | Yes ® Da 48 (7.3)
odrasloga, zdravoga pacijenta bez medicinskih alergija, ali
s kroni¢nim apikalnim parodontitisom, prije endodontske
instrumentacije propisati antibiotike kako bi se izbjegle
postoperativne komplikacije (bol, oteklina).

Data are presented as whole numbers and percentages. Correct answers are italicized. * Podatci su prikazani kao cijeli brojevi i postotci. To¢ni odgovori
napisani su kurzivom.

Knowledge score regarding usage of antibiotics in endodontics

Awareness of puidelines i 2532 p=0.05

Lecture - antibiotics in endodon fics 1107 E

1
Number ofpatients per oy | : 75+ Figure 1 Multiple linear regression analysis.
! Significant dependence of measured
Speclaliy i a.203 knowledge with participant demographic
: data and attitudes toward the usage of
Experience 1178 : antibiotics in endodontics as possible

1

predictors.

e 8 Slika 1. Multipla linearna regresijska analiza;

znacajna povezanost izmjerenog znanja

ispitanika s njihovim demografskim
positive 0 0 20 30 D Py podatcima i stajalistima s obzirom na

® negalive t - value (for Coefficients: Absolute values) koriéten]e antibiotika u endodonci]i

1
1
Gender 0.158 H
1
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Table 3.

Attitudes of dentists toward antibiotic prescribing in endodontics

Tablica 3. Stajalista doktora dentalne medicine prema propisivanju antibiotika u endodonciji

Znanje o upotrebi antibiotika u endodonciji

Knowledge score

353

Total © Zbroj znanja Povalue *
Characteristic ® Karakteristika Ukupno meant SD ¢ P- r‘i"e dnost
n (%) Srednja vrijednost jecnos
+SD
Attending at least one lecture relating to the use of No ¢ Ne 334 (50.8) 11.5+2.4
antibiotics in endodontics during the last three years 0.074
Slusali ste barem jedno predavanje o primjeni antibiotika u | Yes ¢ Da 323 (49.2) 11.9+2.6 '
endodonciji tijekom posljednje tri godine?
Informed about guidance on the use of systemic No ¢ Ne 114 (21.9) 11.1+2.3
antibiotics in endodontics * Informirani ste 0 smjernicama 6 0.006
o primjeni sistemskih antibiotika u endodonciji? Yes * Da 513 (78.1) 11.822.
Guidelines followed for prescribing regiments among Croatian Endodontic Society n
. < . .o ‘ 367 (55.9) 11.5£2.5"
suspectable patient ¢ Cije smjernice pratite u primjeni Hirvatskoga endodontskog drustva
antibiotika u endodonciji? European Society of End(zdontolosgy * | 74113 12,6426
Europskoga endodontoloskog drustva
British Society of Cardiology * <0.001
Britanskoga kardioloskog drustva 1320 12.5:2.8
American Cardiac Association ® bd
Americkoga kardioloskog drustva 49 (75) 127425
Others ¢ Ostalo 154 (23.4) 11.1+2.3%¢
How would you rate your knowledge regarding the usage | Very good ¢ Veoma dobro 33 (5.0) 12.0£2.8
of antibiotics in endodontics? * Kako biste ocijenili svoje | Good ¢ Dobro 341 (49.1) 11.742.6
znanje o primjeni antibiotika u endodonciji? Fair » Nedovoljno 171 41.) 116223 0.966
Poor * Lose 12 (1.8) 12.2+2.7
After root canal therapy, have you ever prescribed No ¢ Ne 573 (87.2)) 11.7£2.5
antibiotics for postoperative pain? ® Nakon endodontske 0.168
terapije, jeste li ikada propisali antibiotike za Yes ¢ Da 84 (12.7) 11.3+2.5 ’
postoperativnu bol?
Have you ever prescribed antibiotics in endodontics to No * Ne 530 (80.7) 11.742.5
achieve a placebo effect? * Jeste li ikada u endodonciji Yeso D 4 0.873
propisivali antibiotike kako biste postigli placebo ucinak? | ' * 2 127(19.3) 11.722.
Do you prescribe a leading (double) dose of antibiotics No ¢ Ne 447 (68.0) 11.6£2.5
for an endodontic infection? ® Propisujete li poéetnu Yeso D 6 0.108
(dvostruku) dozu antibiotika za endodontsku infekciju? e 210 (32.0) 11.9£2.
Number of prescribed systemic antibiotic for prophylaxis | None ¢ Ni jedanput 126 (19.2) 11.7£2.5
during last year * Broj vpropisz.mih sistemskih antibiotika za | Opce o Jedanput 190 (28.9) 11.542.3 0.627
profilaksu tijekom profle godine? More than once * Vise od jedanput 341 (51.9) 11.742.7
How often do you doubt justification when prescribing | Always ¢ Uvijek 3(0.5) 11.942.8
antibiotics in case of endodontic infections? * Koliko ¢esto | Very frequently » Veoma esto 22 (3.3) 11.6+2.0
sumnjate u opravdanost propisivanja antibiotika u sluaju Occasionally » Katkad 228 (34.7) 11.6:2.4 0.940
endodontskih infekcija? “y : — '
Rarely ¢ Rijetko 286 (43.5) 11.742.6
Very rarely ® Veoma rijetko 118 (18.0) 11.5¢2.7
What are your ,knowledge gaps” regarding the usage of Antibiotic — drug interactions ® 260 (39.6) 11.952.6
antibiotics in endodontics? ¢ Koje su Vase ,,praznine u Interakcije antibiotika i drugih lijekova ’ e
znanju” o primjeni antibiotika u endodonciji? Types of antibiotics recommended
dos'ag.es 'and duratlor} * Viste o 35 (5.3) 11.422.5
antibiotika, preporucene doze i trajanje
terapije
Prescription of antibiotics to children, 0.519
pregnant and lactating women '
* Propisivanje antibiotika djeci, 212(323) 11.6¢2.5
trudnicama i dojiljama
Indications for antibiotics during
endodontic therapies * Indikacije za 74 (11.3) 11.442.3
primjenu antibiotika u endodonciji
Other ¢ Ostalo 76 (11.6) 11.3£2.5

Data are presented as whole numbers and percentages or mean + SD. ® Podatci su prezentirani kao cijeli broj i postotak ili srednja vrijednost + (SD).
*Statistical significance was tested by the Mann-Whitney test or Kruskal Wallis 1-way ANOVA. The same superscript lower letter indicated a statistical
difference between groups based on post hoc test. Statistical significance was set to p<0.05. ¢ Statisticka znacajnost ispitana je Mann-Whitneyjevim ili
Kruskal-Wallisovim jednosmjernim ANOVA testom. Isto slovo u superskriptu oznacava statisticki znacajnu razliku medu grupama na temelju post hoc

testa. Statisticka znacajnost bila je postavljena na P < 0,05.

Abbreviation ® Skraéenica: SD — standard deviation ¢ standardna devijacija.
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Discussion

This cross-sectional questionnaires-based study found
insufficient knowledge regarding antibiotic prescription in
endodontics among Croatian dentists. Although most par-
ticipants reported being familiar with some of the available
guidelines on the use of antibiotics, the overall score was only
50% of the overall maximum score. Similar results suggesting
insufficient knowledge, practice, and attitudes regarding anti-
biotics use were reported among dentists and dental students
in Italy, Turkey, Saudi Arabia, and Iran (22-26).

Interestingly, the youngest respondents with the least
clinical experience (one to five years) demonstrated the high-
est level of knowledge, which is in line with the recommen-
dations from the European Society of Endodontology (17).
This may be explained by the fact that they most recently
completed their formal university education. Also, endodon-
tics specialists showed better knowledge than general practi-
tioners and specialists in other fields of dentistry, which can
be explained by their specific training in the field of interest.

Although the ESE guidelines recommended Penicillin V
and Amoxicillin as the first-line antibiotics for the treatment
of endodontic infections in cases of no allergy to penicillin,
only 2% and 17.2% of the dentists answered correctly (17,
18). Amoxicillin with clavulanic acid was reported to be the
most frequently prescribed antibiotic. Similar reports were
observed in studies involving dentists from Saudi Arabia and
Turkey. However, they are also in line with the latest studies
conducted in Croatia (15,23,24,27,28,29). Likewise, Lithua-
nian, UK, and Australian dentists considered Amoxicillin the
most preferred antibiotic during endodontic treatment (30-
32). However, in a study involving dentists from Sweden, the
most frequently prescribed antibiotic was penicillin VK (33).

According to the ESE guidelines, in case of penicillin al-
lergy, possible alternatives include Clindamycin, Clarithro-
mycin, or Azithromycin (17). In this study, Clindamycin was
most often (83.3%) reported alternative to Penicillin. Clar-
ithromycin or Azithromycin were selected as substitutes to
Penicillin very rarely, with the frequency of answers being
0.6%, and 1.7%, respectively. Clindamycin was also the anti-
biotic of choice in cases of penicillin allergies among dentists
in Saudi Arabia, Serbia, Turkey, and Spain (23, 26, 34, 35).

If clinical signs and symptoms do not improve in 2-3 days
of taking the first-line antibiotics, it is recommended to use
a supplementary one (33, 36). In Europe, Metronidazole is
the antibiotic of choice when penicillin alone is not effective,
because of its effectiveness against anaerobic bacteria. There-
fore, it is usually combined with Penicillin, and more than
half of the dentists in this study agreed with this recommen-
dation (36).

Furthermore, because most oral infections have a rapid
onset, it is necessary to establish minimum inhibitory antibi-
otic concentration fast (36). Thus, a loading dose (first dou-
ble dose) is recommended (17, 18). This recommendation of
the European Endodontic Society was known to around one-
third of the dentist from this study.

Acute oral infections are most often resolved within 3-7
days (37). In most cases, antibiotics should be prescribed

Knowledge about Antibiotic Use in Endodontics .

Rasprava

Ovom presje¢nom studijom na temelju upitnika ustanov-
ljeno je da doktori dentalne medicine u Republici Hrvatskoj
nemaju dovoljno znanja o propisivanju antibiotika u endo-
donciji. Unato¢ tomu $to je vecina njih izjavila da je obavije-
stena o nekima od dostupnih smjernica o upotrebi antibioti-
ka, ukupni rezultat bio je samo 50 % maksimalnog rezultata.

Sli¢ni rezultati koji sugeriraju nedovoljno znanja, prakse i
stajalista u vezi s upotrebom antibiotika zabiljezeni su medu
doktorima dentalne medicine i studentima u Italiji, Turskoj,
Saudijskoj Arabiji i Iranu (22 - 20).

Zanimljivo je da su najmladi ispitanici s najmanje klinic-
kog iskustva (od jedne do pet godina) pokazali najviu razinu
znanja koja je bila u skladu s preporukama Europskoga endo-
dontskoga drustva (17). To se moze objasniti ¢injenicom da
su nedavno zavrsili formalno visoko obrazovanje. Specijalisti
endodoncije takoder su pokazali bolje znanje od op¢ih dok-
tora dentalne medicine i specijalista iz drugih podru¢ja den-
talne medicine, $to se moze objasniti njihovom specificnom
edukacijom iz podru¢ja od interesa za ovo istrazivanje.

lako smjernice Europskoga endodontskoga drustva pre-
porucuju penicilin V i amoksicilin kao antibiotike prve linije
za lije¢enje endodontskih infekcija u slu¢ajevima bez alergije
na penicilin, samo 2 % doktora dentalne medicine dalo je to-
¢an odgovor za penicilin Vi 17,2 % za amoksicilin (17, 18).
Amoksicilin s klavulanskom kiselinom naveden je kao najce-
$¢e propisivani antibiotik. Sli¢na izvjes¢a su i u studijama u
kojima su sudjelovali doktori dentalne medicine iz Saudijske
Arabije i Turske, i u skladu su s najnovijim studijama prove-
denima u Hrvatskoj (15, 23, 24, 27, 28, 29). Litavski, britan-
ski i australski doktori dentalne medicine takoder su ocijenili
amoksicilin najpozeljnijim antibiotikom tijekom endodont-
skoga lijecenja (30 — 32). No u studiji u kojoj su sudjelova-
li doktori dentalne medicine iz Svedske najéei¢e propisivani
antibiotik bio je penicilin VK (33).

Prema smjernicama Europskoga endodontskoga drustva,
u slucaju alergije na penicilin, moguée zamjene su klindami-
cin, klaritromicin ili azitromicin (17). U ovoj studiji je klin-
damicin bio najces¢e (83,3 %) navedena alternativa za peni-
cilin. Klaritromicin ili azitromicin vrlo su rijetko odabrani
kao zamjena za penicilin — ucestalost odgovora bila je 0,6 %
za klaritromicin, odnosno 1,7 % za azitromicin. Klindamicin
je takoder bio antibiotik izbora u slu¢aju alergija na penicilin
medu doktorima dentalne medicine u Saudijskoj Arabiji, Sr-
biji, Turskoj i Spanjolskoj (23, 26, 34, 35).

U slucaju kada se klini¢ki znakovi i simptomi ne pobolj-
saju nakon dva do tri dana uzimanja antibiotika prve linije,
preporucuje se primjena dopunskog antibiotika (33, 36). U
Europi je, uz penicilin, metronidazol antibiotik izbora zbog
njegove ucinkovitosti protiv anaerobnih bakterija. Zato se
obi¢no kombinira s penicilinom, te se viSe od polovine dok-
tora dentalne medicine u ovoj studiji slozilo s tom preporu-
kom (36).

Nadalje, budud¢i da ve¢ina oralnih infekcija brzo pocinje,
potrebno je $to prije uspostaviti minimalnu inhibitornu kon-
centraciju antibiotika (36). Zato se preporucuje udarna doza

(prva dvostruka doza) (17, 18). Ta je preporuka Europskoga
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only for the period in which improvement of symptoms is
achieved and should not be continued 1-2 days after with-
drawal of clinical signs of infection (38). Also, a shorter use
of antibiotics lowers the risk of the development of resistant
microorganisms (36). Almost half of the responders in this
study answered that a full, long course of antibiotics should
be administrated, with about one-third answering that the
duration of the therapy should be three to seven days. The re-
sults from similar studies conducted in Brazil, Saudi Arabia,
and Spain reported the average time of antibiotic usage be-
ing seven days, which is considered to be unnecessarily long
(34,39,40).

Regarding the indications for antibiotic prescribing, most
participants (84%) responded that the indication for antibi-
otic therapy was an acute apical abscess with the existence of
systemic signs of infection. A smaller proportion of partici-
pants (14%) reported that an acute apical abscess without sys-
temic symptoms required antibiotic therapy, and only 2% of
participants reported one of the remaining responses (symp-
tomatic reversible pulpitis, pulp necrosis, symptomatic api-
cal periodontitis, and chronic apical periodontitis with sinus
tract) as an indication for antibiotic administration. In such
situations, the use of antibiotics is considered futile, because
due to the lack of pulp circulation, antibiotics cannot reach
the endodontic space and eliminate bacteria (7). These re-
sults are comparable to the results of Alonso et 4/. (40) where
83.3% of respondents answered that acute apical abscess is an
indication for antibiotic therapy. Croatian dentists showed
better knowledge compared to studies of Alatas ez al. (39)
and Whitten ez a/. (33) where only 31.2%, and almost 50%,
of respondents, respectively, answered that antibiotics are in-
dicated in acute apical periodontitis with systematic involve-
ment. Although, in relation to the before-mentioned studies,
a relatively low percentage of dentists (16%) in this study an-
swered that antibiotics are indicated in cases when treatment
could be reduced with non-surgical root canal therapy with
analgesics, if necessary, there is still space for improvements
in better understanding of antibiotics use (33,39).

Nevertheless, antibiotics should be administered in im-
muno- compromised patients to avoid complications asso-
ciated with endodontic-associated bacteremia. Particular-
ly vulnerable groups of patients are patients with localized
congenital heart defects, patients with impaired immuno-
logic function, patients with prosthetic joint replacement
within three months of surgery, patients whose jawbones are
exposed to high-dose irradiation, and patients receiving in-
travenous bisphosphonate treatment (7, 41, 42). This study
has shown a high percentage of dentists having sufficient
knowledge regarding antibiotic prophylaxis administration.
A small number of participants considered antibiotic prophy-
laxis appropriate in patients with non-cyanotic heart defects,
for patients with liver disease or high blood pressure. Data on
the use of antibiotic prophylaxis from other studies are het-
erogeneous but they show that clinicians are not always sure
whether antibiotic prophylaxis is needed; therefore they use
it defensively. On the other hand, certain diagnoses that are
clear indications of the need for prophylaxis remain unrecog-
nized, thus putting the patient an increased risk of develop-
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endodontskoga drustva bila poznata otprilike jednoj trecini
doktora dentalne medicine iz ove studije.

Akutne oralne infekcije najéesée se povlace za tri do se-
dam dana (37). U vedini slucajeva antibiotike je potrebno
propisivati samo u razdoblju u kojemu se o¢ekuje poboljsa-
nje simptoma i trebalo bi ih nastaviti koristiti dan do dva da-
na nakon povlacenja klinickih znakova infekcije (38). Kraca
primjena antibiotika takoder smanjuje rizik od pojave rezi-
stentnih mikroorganizama (36). Gotovo polovina ispitanika
u ovoj studiji odgovorila je da treba dati punu dugu kuru an-
tibiotika, a otprilike jedna tre¢ina istaknula je da bi terapija
trebala trajati od tri do sedam dana. Rezultati sli¢nih studija
provedenih u Brazilu, Saudijskoj Arabiji i Spanjolskoj poka-
zuju da je prosjecna upotreba antibiotika sedam dana, $to se
smatra nepotrebno dugim razdobljem (34, 39, 40).

Kad je rije¢ o indikacijama za propisivanje antibiotika,
vedina ispitanika (84 %) odgovorila je da je indikacija za an-
tibioticku terapiju akutni apikalni apsces sa sistemskim zna-
kovima infekcije. Manji udio (14 %) naveo je da akutni api-
kalni apsces bez sistemskih simptoma zahtijeva antibioticku
terapiju, a samo 2 % odabralo je jedan od preostalih odgo-
vora kao indikaciju za primjenu antibiotika (simptomatski
reverzibilni pulpitis, nekroza pulpe, simptomatski apikal-
ni parodontitis i kroni¢ni apikalni parodontitis sa sinusnog
trakta). U takvim situacijama primjena antibiotika smatra se
beskorisnom zato $to zbog nedostatka cirkulacije u pulpi an-
tibiotici ne mogu dospjeti u endodontski prostor i eliminirati
bakterije (7). Ti se rezultati mogu usporediti s onima Alonsa
i suradnika (40) u kojima je 83,3 % ispitanika odgovorilo da
je akutni apikalni apsces indikacija za antibioticku terapiju.
Hrvatski dokrori dentalne medicine pokazali su bolje znanje
u usporedbi s istrazivanjem Alatasa i suradnika (39) i Whitte-
na i suradnika (33) u kojima je samo 31,2 %, odnosno goto-
vo 50 % ispitanika odgovorilo da su antibiotici indicirani u
lije¢enju akutnoga apikalnoga parodontitisa sa sustavnim za-
hva¢anjem. lako u usporedbi s prije spomenutim studijama
razmjerno nizak postotak doktora dentalne medicine (16 %)
u ovoj studiji odgovorio je da bi primijenio antibioti¢ku tera-
piju u slucaju da zahvat zahtijeva iskljucivo nekirurski pristup
uz eventualnu primjenu analgetika. Iz toga se moze zakljuciti
da ima prostora za pobolj$anje znanja i razumijevanja kad je
rije¢ o primjeni antibiotika u endodonciji (33, 39).

U svakom slucaju, imunokompromitiranim pacijentima
treba davati antibiotike da se izbjegnu komplikacije poveza-
ne s endodontskom bakterijemijom. Posebno ranjive skupi-
ne pacijenata su oni s lokaliziranim prirodenim sr¢anim ma-
nama, s oslabljenom imunoséu, s protetickim nadomjestkom
zgloba unutar tri mjeseca poslije operacije, zatim oni cije su
¢eljusne kosti izloZene visokim dozama zracenja te ako se li-
je¢e intravenskim bisfosfonatima (7, 41, 42). Ova studija po-
kazala je da visok postotak doktora dentalne medicine ima
dovoljno znanja o primjeni antibioticke profilakse. Manjina
je smatrala takvu profilaksu primjerenom za pacijente s neci-
janoti¢nim sr¢anim manama te za one s boles¢u jetre ili vi-
sokim krvnim tlakom. Podatci o primjeni antibioticke profi-
lakse iz drugih studija su heterogeni, ali pokazuju da klinicari
nisu uvijek sigurni u njezinu nuznost te se njome koriste de-
fenzivno, a s druge strane odredene dijagnoze, koje su jasni
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ing bacteremia (43, 44). Moreover, almost all dentists in our
study considered endodontic surgery an indication for the
use of prophylactic antibiotics.

The answers related to the retreatment procedure mostly
depended on the symptomatology and the presence of signs
of apical periodontitis on X-rays. Thus, the largest number
of dentists answered that prophylaxis is necessary for the re-
treatment of root canals with apical periodontitis, while only
2.7% of dentists considered prophylaxis in the procedure of
retreatment of an asymptomatic tooth without signs of apical
periodontitis on X-ray.

Certain techniques of local anesthesia in dentistry, such
as intraligamentary injection, require antibiotic prophylaxis
in patients with the risk of developing infectious endocarditis
(17). However, in this study, almost one-third of dentists re-
ported the usage of prophylaxis before the application of in-
traligamentary anesthesia. Findings from the study by Man-
sour et al. (43) were even more disturbing bacause only 4, 6%
of participants reported that prophylaxis is needed before the
intraligamentary anesthesia.

On the other hand, using antibiotic prophylaxis before
procedures for which it is not indicated, as reported by some
of the dentists in this study, may only contribute to the devel-
opment of resistant strains of microorganisms. Croatian den-
tists have shown satisfactory knowledge about the usage of
antibiotic prophylaxis when compared with prescription pat-
terns seen in the USA, where 80, 9% of antibiotic prophylax-
is prescriptions were found to be unnecessary and in contrast
to the available guidelines (45).

In addition to all the above-mentioned issues concern-
ing antibiotic prescribing, there is also an issue of prescrib-
ing antibiotic therapy to achieve a placebo effect. Bjelovucic
et al. (27) reported that lack of time to perform adequate
treatment often leads to over-prescription of antibiotics. In
this study, one-fifth of participants answered that they had
prescribed antibiotics one or more times, but it was only to
achieve the placebo effect. These findings suggest that many
practitioners still give in to the patients’ pressure rather than
to the available guidelines. These are, however, issues caused
by multifactorial origins, and might only be well understood
through a qualitative approach. Also, almost 40% of dentists
considered that they lacked knowledge in the field of drug
interactions with antibiotics, with one-third of them feeling
insecure when prescribing antibiotics to children or pregnant
and lactating women.

Bearing on mind the fact that an inappropriate use of an-
tibiotics and lack of knowledge on their rational use can lead
to antibiotic resistance, dental health professionals need to
reduce antibiotic prescriptions by following the available up-
to-date guidelines. According to a recent systematic review, it
is necessary to improve worldwide prescribing habits of anti-
biotics in the treatment of endodontic infections (33).

Since this study was conducted using an online question-
naire, the limitations are common to other questionnaire-
based studies, including the problem of the low response rate,
the risk of socially desirable responses, and the consistency
of responses. These findings thus encourage more rigorous
methods in order to stimulate higher participation in future
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pokazatelji da je potrebna profilaksa, ostaju neprepoznati te
tako dovode pacijenta u rizik od razvoja bakterijemije (43,
44). Stovise, gotovo svi sudionici u naoj studiji smatrali su
endodontsku kirurgiju indikacijom za primjenu profilakti¢-
nih antibiotika.

Odgovori vezani uz postupak ponovnoga lije¢enja uglav-
nom su ovisili o simptomatologiji i znakovima apikalnoga pa-
rodontitisa na rendgenskim snimkama. Tako je najvise ispi-
tanika odgovorilo da je profilaksa prijeko potrebna u slucaju
ponovnog lije¢enja korijenskih kanala s apikalnim parodon-
titisom, a samo 2,7 % stomatologa razmatralo je profilaksu u
postupku ponovnog lije¢enja asimptomatskoga zuba bez zna-
kova apikalnoga parodontitisa na rendgenu.

Odredene tehnike u primjeni lokalne anestezije, poput
intraligamentarne, zahtijevaju antibioticku profilaksu za pa-
cijente kod kojih postoji rizik od bakterijskog endokarditisa
(17). No u ovoj studiji samo je jedna tre¢ina doktora dental-
ne medicine navela koristenje profilakse prije primjene intra-
ligamentarne anestezije. Jo$ viSe zabrinjavaju rezultati u stu-
diji Mansoura i suradnika (43) koji isticu da je samo 4,6 %
ispitanika izjavilo da je profilaksa potrebna prije intraliga-
mentarne anestezije.

S druge pak strane, koristenje antibioticke profilakse pri-
je zahvata za koje nije indicirana, kako navode neki od dok-
tora u ovoj studiji, moze samo pridonijeti pojavi rezistentnih
sojeva mikroorganizama. Hrvatski doktori dentalne medici-
ne pokazali su zadovoljavajuée znanje o primjeni antibioti¢-
ke profilakse u usporedbi s propisivanjem antibiotika u SAD-
u gdje se procjenjuje da je 80,9 % recepata za antibioticku
profilaksu nepotrebno i u suprotnosti s dostupnim smjerni-
cama (45).

Uza sve navedene probleme u propisivanju antibiotika,
postavlja se i pitanje propisivanja antibioticke terapije za po-
stizanje placebo ucinka. Bjelovuci¢ i suradnici (27) izvijesti-
li su da nedostatak vremena za adekvatno lijecenje esto re-
zultira pretjeranim propisivanjem antibiotika. U ovoj studiji
jedna je petina sudionika odgovorila da su antibiotike propi-
sali jedanput ili viSe puta, ali samo da bi postigli placebo u¢i-
nak. Ti nalazi pokazuju da mnogi lije¢nici i dalje popustaju
pacijentima i ne djeluju u skladu s dostupnim smjernicama.
No to su pitanja potaknuta razlic¢itim ¢imbenicima i mogu se
dobro razumjeti samo na temelju kvalitativnoga istrazivackog
pristupa. Gotovo 40 % doktora dentalne medicine takoder
smatra da im nedostaje znanje iz podrudja interakcije lijeko-
va s antibioticima, pri ¢emu se jedna tre¢ina osje¢a nesigur-
no pri propisivanju antibiotika djeci, trudnicama i dojiljama.

S obzirom na to da neodgovarajuca uporaba antibiotika i
nedostatak znanja o njihovoj racionalnoj promjeni mogu za-
visiti rezistencijom na taj lijek, stru¢njaci iz podruja dental-
ne medicine, slijedeéi dostupne aktualne smjernice, moraju
smanjiti propisivanje antibiotika. Prema nedavnom sustav-
nom pregled potrebno je poboljsati svjetske navike u propi-
sivanju antibiotika tijekom lije¢enja endodontskih infekcija
(33).

Bududi da je ova studija provedena na temelju internet-
skog upitnika, ogranicenja su zajednicka ostalim tako prove-
denim studijama, uklju¢ujuéi i problem niske stope odgo-
vora, rizik u drustveno pozeljnim odgovorima i dosljednost
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studies, thus allowing better representativeness and generaliz-
ability of the results. That in turn, should guide future train-
ing on antibiotic use in everyday clinical settings, with spe-
cifically tailored regular and up-to-date reports of the best
available evidence on antibiotic prescribing to meet the needs
of practicing dentists.

Conclusions

Croatian dentists’ level of knowledge regarding antibiot-
ic prescription practice in endodontic is not entirely satis-
factory. Younger dentists showed better knowledge; likewise
those with specialist training, as well as those familiar with
guidelines on the use of systemic antibiotics in endodontics.
Specifically tailored educational interventions for dentists,
including campaigns and lectures on the appropriate use of
antibiotics and prevention of antibiotic resistance, are need-

ed.
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Sazetak

Znanje o upotrebi antibiotika u endodonciji

odgovora. Zato ovi nalazi poticu na rigoroznije metode za
poticanje veceg sudjelovanja u budué¢im studijama kako bi
se omogudila bolja reprezentativnost i poopéenost rezultata.
To bi zauzvrat trebalo usmjeriti buducu izobrazbu o upotre-
bi antibiotika u svakodnevnom klinickom okruzju, s poseb-
no prilagodenim, redovito azuriranim izvje$¢ima o najboljim
dostupnim dokazima o propisivanju antibiotika koji bi od-
govarali potrebama doktora dentalne medicine u svakodnev-
noj praksi.

Zaklju¢ak

Razina znanja hrvatskih doktora dentalne medicine o
propisivanju antibiotika u endodonciji nije u cijelosti zado-
voljavajuca. Bolje znanje pokazali su mladi stomatolozi, spe-
cijalisti i oni koji su informirani o smjernicama o primjeni
sistemskih antibiotika u endodonciji. To pokazuje da su po-
trebne posebno prilagodene edukativne intervencije za dok-
tore dentalne medicine, ukljucuju¢i kampanje i predavanja
o pravilnoj primjeni antibiotika i prevenciji rezistencije na
te lijekove.
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