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ABSTRACT

Objectives: The aim of this study was to evaluate and assess knowledge and attitude of dental students about medication-related
osteonecrosis of the jaw (MRONJ), to optimize future training programs in this field. Materials and Methods: A cross-sectional
study was administrated. Ninety-eight participants agreed to complete an anonymous questionnaire. It was divided into
two sections: the first section was about general information such as interviewer’s gender and date of birth; the second
section included questions about bisphosphonates (BPs), others medication associated to osteonecrosis of the jaw (ONJ),
risk factors, and prevention of osteonecrosis. Descriptive statistics were computed and the odds ratio was used to compare
the odds for the groups. Results: Ninety-nine percent of participants declared to know BPs, but only 26.9% of 4" year
and 34.8% of 6™ year students knew the correct definition of MRONIJ. Almost all of students identified the importance to
report, in anamnesis, the use of BPs, as well as to check-up patients before the beginning of treatment; on the other hand,
the knowledge about how invasive dental treatment might be carried out in patients under therapy was not adequate. In
addition, half of the students did not recognize any active principle or commercial name of BPs. The situation was even
worse regarding alternative drugs involved in ONJ. Conclusions: These findings are alarming and the lack of knowledge
about MRONJ suggests that greater educational efforts should be performed about this pathology at undergraduate level.

Key words: Bisphosphonate-related osteonecrosis of the jaw, bisphosphonates, medication-related osteonecrosis
of the jaw, oral pathology, osteonecrosis, patient Safety/Medical Errors, preventive dentistry, undergraduate dental

INTRODUCTION

Medication-related osteonecrosis of the jaw (MRON])
is an intense negative drug response, consisting of an
increasing bone demolition in the maxillofacial area
of patients. In 2014, the American Association of Oral
and Maxillofacial Surgeons (AAOMS) proposed to
replace the terminology from bisphosphonate-related
osteonecrosis of the jaw (BRONJ) to MRON] to
include the improving amount of osteonecrosis of
the jaws (ONJs) related with other antiresorptive
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(denosumab) and antiangiogenetic therapies.['?
Intravenous (IV) bisphosphonates (BPs) are used
in the treatment of cancer-related conditions as
well as skeletal-related events associated with bone
metastases, hypercalcemia of malignancy, and for the
management of lytic lesion in the setting of multiple
myeloma.® Oral BPs are used to manage condition
including osteoporosis,® osteopenia,”! osteogenesis
imperfecta,’®! and Paget’s disease.”’ RANK ligand
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inhibitor (denosumab) is an antiresorptive
drug, which arrests the function of osteoclasts,
reduces bone resorption, and intensifies bone
density.'!l Antiangiogenetic medications inhibit
the development of new blood vessels by stopping
the angiogenesis signaling cascade. They are mostly
divided into monoclonal antibodies, which block the
receptor or growth factor (bevacizumab), and small
molecules, which obtain the stop by binding the
tyrosine kinase receptor (sunitinib and sorafenib).
Several authors have been suggested that they
may help other anticancer agents” delivery. Oral
checkups and adequate therapy are essential to
decrease the risk of ON]J in patients currently treated
with antiresorptive or antiangiogenetic drugs or
before initiating the administration.!">'*! Treatment
of ONJs is an important challenge for clinicians,
and the right treatment protocol of MRON] is still
yet to be decided. Therefore, prevention is essential.
There is a very low risk of ON]J related to oral BPs
(0.04%-0.1%), but it increments when the duration
of treatment is superior to 4 years.'! This period
decreases in case of chronic corticosteroid drugs
assumption.l'*’® In case of drug use for <4 years
without risk factors, no alteration or postponement
of surgery is needed, and all dental treatment are
possible.l!l If the therapy exceed 4 years or in case
of risk factors, an antibiotic prophylaxis for oral
surgery procedures is necessary,!” and conservative
treatment should be preferred to dentoalveolar
surgery. The risk of MRON] increases in cancer
patients (0.2%-6.7%). Before to start an intravenous
therapy, the patient should be referred to a dentist
to treat any unstable oral situation, preventing
the need for invasive dental procedures in the
near or intermediate future.?” Surgical treatment
should be avoided during the therapy; if necessary,
extraction of teeth should be completed with the
minimum bone injury, providing a primary wound
closure and antibiotic prophylaxis. If allowed by the
patient systemic condition, a drug holiday should
be considered until the healing of soft tissue has
occurred.

Despite the abundance of research papers about
BRON]J in the past decade, just a few authors*#! have
investigated the level of information and knowledge
among dental students (DSs), and according to the
authors” knowledge, no study at all is focusing on
MRON]J. The aim of this study was to evaluate the
knowledge and attitude of Italian DSs about MRON],
to optimize the future training programs in this
important field.

MATERIALS AND METHODS

Study design

A cross-sectional study was administrated at
“Sapienza” University of Rome (Italy) in September
2015.

Materials and/or subjects

Students volunteered for the study responding to an
E-mail sent to the beginning classes of 4" year (shortly
after the oral pathology examination) and 6™ year (last
and mostly clinical year of course). A total of 98
participants, 52 DSs of the 4™ year of course (DS4)
and 46 DS6, agreed to participate in the survey. An
anonymous questionnaire [Figure 1] was divided into
two parts, and by agreeing to answer it, participants
signed informed consent. The first section was about
general information such as interviewer’s gender and
date of birth. The second section included questions
about BPs, others medication associated with ONJ,
risk factors, and prevention of jaws osteonecrosis. In
addition, there were questions regarding how they
learned about BPs and if they were interested in
learning more about MRONJ]. A single interviewer
administrated the questionnaire, and consultation of
any data source was not allowed while taking the test.
Questions had a different evaluation system. there
were questions with only items “YES” /“NO” /“Don’t
know/no answer” and questions where subjects
had to indicate commercial names/indications or
definitions of drugs and MRON]J. To evaluate the
results, items were classified as correct/no correct
and answer “don’t know/no answer” was classified
as incorrect.

Statistical analysis

A specific statistical software (IBM SPSS V10 Statistics,
IBM, Armonk, USA) was used to analyze data.
Descriptive statistics were computed and the odds
ratio was used to compare the odds for the two groups.

RESULTS

A total sample of 98 participants, 44 males (44.9%)
and 54 females (55.1%), with a mean age of
24.1 years (ranging from 21 to 29 years) participated
to the survey. Ninety-five students (96.9%)
declared that they first heard about BPs at
University, two of them (2.0%) reading scientific
papers, and one (1.0%) never heard about BPs.
However, only 14 (26.9%) DS4 and 16 (34.8%) DS6
knew the correct definition of MRON]J as made
by AAOMS.I" Most of DSs knew the principal
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Age
Sex

Year of Course

1. Do you know bisphosphonate drugs?
a. Yes
b. No

2. Where have you heard about Bisphosphonates for the first time?

a. Never heard
b. University

Mass media

Scientific Journals

Medical meetings

Other (motivate the answer) ...,

~@ao0

3. Do you think it is important to ask if patients are using bisphosphonates?

a. Yes
b. No
c. ldon't know

4. What are the pathologies target of a Bisphosphonates therapy? (it is possible to mark more than
one choice)

bone metastases
osteomyelitis

multiple myeloma
hypercalcemia of malignancy
osteopetrosis

osteopenia and osteoporosis
chondroblastoma
osteogenesis imperfecta
paget's diseas of bone

“T@me a0 T

5. Mark the active principle and commercial name of the Bisphosphonates you know:

No one

Alendronate (Fosamax)
Risendronate (Actonel)
Ibandronate (Boniva)
Neridronate (Nerixia)
Pamidronate (Aredia)
Zolendronate (Zometa)
Tiludronate (Skelid)

oo

SQ@ e a0

6. Do you know that Bisphosphonates can lead to Osteonecrosis of the jaw?
a. yes
b. no

Figure 1: English translation of the questionnaire administered to Italian dental students: Page 1
Contd...
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7. What is the correct definition of osteonecrosis of the jaw according to the American Association of
Oral and Maxillofacial Surgeons (AAOMS)?

a. Exposed bone or bone that can be probed through an intraoral or estraoral fistula(e) in the
maxillofacial region wich has persisted for more than 8 weeks in patients in current or
previous therapy with antiresorptive or antiangiogenetic agents and no history of radiaton
therapy to the jaws or obvious metastatic disease to the jaws

b. Exposed bone or bone that can be probed through an intraoral or estraoral fistula(e) in the
maxillofacial region wich has persisted for more than 4 weeks in patients in current or
previous therapy with antiresorptive or antiangiogenetic agents and no history of radiaton
therapy to the jaws or obvious metastatic disease to the jaws

c. Exposed bone or bone that can be probed through an intraoral or estraoral fistula(e) in the
maxillofacial region wich has persisted for more than 8 weeks in patients in current or
previous therapy with antiresorptive or antiangiogenetic agents and amedical history of
radiaton therapy to the jaws or obvious metastatic disease to the jaws

d. Exposed bone or bone that can be probed through an intraoral or estraoral fistula(e) in the
maxillofacial region wich has persisted for more than 4 weeks in patients in current or
previous therapy with antiresorptive or antiangiogenetic agents and a medical history of
radiaton therapy to the jaws or obvious metastatic disease to the jaws

e. |ldon't know

8. Which are the risk factors related to osteonecrosis of the jaw? (it is possible to mark more than one
choice)

tobacco

antibiotic therapy

way of administration

alcohol

arterial hypertension

lenght of therapy

molecule

hyperlipidemia

steroid therapy

total amount

microtrauma

T T S@meo0Te

9. Do you think patients should be checked by the dentist before to start a IV bisphosphonates

treatment?
a. yes
b. no

c. ldon'tknow

10. Can invasive dental treatments be given to patients during an intravenous bisphosphonate drug

therapy?
a. yes
b. no

c. |don't know

11. Can invasive dental treatments be given to patients using oral bisphosphonates for < 4 yrs without
risk factors?
a. yes
b. no
c. ldon't know

Figure 1: English translation of the questionnaire administered to Italian dental students: Page 2

Contd...
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factors?
a. yes
b. no

c. ldon'tknow

a. yes
b. no
c. ldon't know

know)
a.
b. Denosumab (Xgeva, Prolia)
c. Sunitib (Sutent)
d. Sorafenib (Nexavar)
e. Bevacizumab (Avastin)
f.  Sirolimus (Rapamune)

a. yes
b. no
c. ldon'tknow

12. Can invasive dental treatments be given to patients using oral bisphosphonates for <4 yrs with risk

13. Can invasive dental treatments be given to patients using oral bisphosphonates for > 4 yrs?

14. Do you know any other medication involved in the osteonecrosis of the jaw? (mark the drug you

| don't know any non-Bisphosphonates drug involved in the osteonecrosis of the jaw

15. Would you like to learn more about the osteonecrosis of the jaw?

Figure 1: English translation of the questionnaire administered to Italian dental students: Page 3

pathologies target of a BP treatment. Osteopenia
and osteoporosis were recognized by 94.2% of
DS4 and 97.8% of DS6; bone metastases by 65.4%
of DS4 and 71.7% DS6. Diseases occurring less
frequently were not recognized as well as the
above-mentioned pathologies [Table 1]. Data about
knowledge of risk factors involved in the ON]J are
also presented in Table 1. Zoledronate (Zometa)
was the best-recognized BP drug: 34 (65.4%) DS54,
36 (78.3%) DS6; denosumab (Xgeva, Prolia) was
the best known no-BP drug: 14 (26.9%) DS4 and
15(32.6%) DS6 [Table 2]. Almost all of DS, 92 (93.9%)
identified the importance to report in anamnesis
the use of BPs as well as to check-up patients before
the beginning of BP administration (80 [81.6%]);
on the other hand, the knowledge about how
invasive dental treatment may be carried out in
patients under BP drug administration was not
adequate [Table 3]. About the question “Would
you like to learn more about MRON]J?,” 42 (80.8%)
DS4 and 40 (87.0%) DS6 replied to be interested in
increasing their knowledge about MRON]J.

DISCUSSION

To decrease the incidence as well as to provide a better
treatment of ON]J events, a high level of knowledge
about MRON] should be obtained. Since the first case
description of BRON]J in 2003, hundreds of studies
have been reported all over the world, and several
scientific societies have published guidelines about
this subject.l'>>#2! However, only two studies!"”*!
examined the current degree of awareness of DS about
BRONJs, with neither one focusing on knowledge of
other drugs related to ONJ.

Despite nearly all the participants, 51 DS4 (98.1%)
and 46 DS6 (100%), declared their knowledge of BPs
and the possible risk of ONJ, only 14 (26.9%) of DS4
and 16 (34.8%) of DS6 knew the right definition of
MRON]. In addition, half of the participants did not
recognize any active principle or commercial name
of BPs. The situation was even worse regarding
the alternative drug involved in ONJ. Denosumab
and its most common commercial names Xgeva

European Journal of Dentistry, Volume 11 / Issue 4 / October-December 2017 465



[Downloaded free from http://www.eurjdent.com on Tuesday, February 27, 2018, IP: 151.100.102.188]

Rosella, et al.: Dental students’ knowledge of MRONJ

Table 1: Knowledge of dental students about the pathologies target of bisphosphonates therapy and its risk
factors (description of correct answers)

Total (n=98), n (%) DS4 (n=52), n (%) DS6 (n=46)*, n (%) OR 95% ClI
Pathologies
Paget’s disease of bone 41 (41.8) 23 (44.23) 18 (39.1) 1.23 0.55-2.76
Osteogenesis imperfect 16 (16.3) 9(17.3) 7(15.2) 117 0.40-3.43
Osteopenia and osteoporosis 94 (95.9) 49 (94.2) 45 (97.8) 0.36 0.04-3.62
Hypercalcemia of malignancy 12 (12.2) 7 (13.5) 5(10.9) 1.28 0.37-4.33
Bone metastases 67 (68.4) 34 (65.4) 33 (71.7) 0.74 0.31-1.76
Multiple myeloma 39 (39.8) 20 (38.5) 19 (41.3) 0.89 0.39-2.00
Risk factors
Tobacco 37 (37.8) 1(40.4) 16 (34.8) 1.27 0.56-2.89
Way of administration 70 (71.4) 5(67.3) 35(76.1) 0.65 0.26-1.58
Alcohol 19 (19.4) 1(21.1) 8(17.4) 1.27 0.46-3.51
Length of therapy 78 (79.6) 39 (75.0) 39 (84.8) 0.54 0.19-1.50
Molecule 53 (54.1) 4 (58.5) 9 (63.0) 0.50 0.22-1.13
Steroid therapy 23 (23.5) 1(21.1) 12 (26.1) 0.76 0.30-1.94
Total amount 70 (71.4) 36 (69.2) 4 (73.9) 0.79 0.33-1.92
Microtrauma 63 (64.3) 32 (61.5) 31(67.4) 0.77 0.34-1.78

*Reference group. DS: Dental students, OR: Odds ratio, Cl: Confidence interval

Table 2: Knowledge of dental students about active principles and commercial names of bisphosphonates

and no-bisphosphonates drugs (descriptions of correct answers)

Total (n=98) DS4 (n=52) DS6 (n=46)* OR 95% CI
BPs active principle (commercial name)
Alendronate (Fosamax) 59 (60.2) 29 (55.8) 30 (65.2) 0.67 0.30-1.52
Risedronate (Actonel) 13 (13.3) 6 (11.5) 7(15.2) 0.73 0.23-2.34
Ibandronate (Boniva) 21 (21.4) 11 (21.1) 10 (21.7) 0.97 0.37-2.54
Neridronate (Nerixia) 3(3.1) 2(3.8) 1(2.2) 1.80 0.16-20.53
Pamidronate (Aredia) 39 (39.8) 20 (38.7) 19 (41.3) 0.89 0.39-2.00
Zoledronate (Zometa) 70 (71.4) 34 (65.4) 36 (78.3) 0.52 0.21-1.30
Tiludronate (Skelid) 1(1.0) 0 1(2.2) - -
No-BPs active principle (commercial name)
Denosumab (Xgeva, Prolia) 29 (29.6) 14 (26.9) 15 (32.6) 0.76 0.32-1.82
Sunitinib (Sutent) 23 (23.5) 11(21.1) 12 (26.1) 0.76 0.30-1.94
Sorafenib (Nexavar) 3(3.1) 2(3.8) 1(2.2) 1.80 0.16-20.53
Bevacizumab (Avastin) 24 (24.5) 12 (23.1) 12 (26.1) 0.85 0.34-2.14
Sirolimus (Rapamune) 1(1.0) 0 1(2.2) - -

*Reference group. DS: Dental students, OR: Odds ratio, Cl: Confidence interval, BPs: Bisphosphonates

and Prolia were recognized by only 14 (26.9%)
DS4 and 15 (32.6%) DS6; sunitinib (Sutent) and
bevacizumab (Avastin) were identified by 16 (23.5%)
and 18 (24.5%) DS, respectively. Only one (1.0%)
participant recognized sirolimus (Rapamune),
while 2 (3.8%) DS4 and 1 (2.2%) DS6 identified
sorafenib (Nexavar). The data above-mentioned
showed a discrepancy between the high sensitivity to
the issue and the real ability to recognize or prevent
a medication-related osteonecrosis. Hence, patients
during anamnesis usually answer to the question
“What medications are you taking?” reporting the
commercial name of the drug, much more rarely
indicating the active principle. Obviously, they do
not suggest to the doctor the class of medication they

466

are receiving or the possible risk of developing ONJ
during dental treatment.®”!

A total of 92 (93.9%) DS affirmed to be aware of
the importance to report in the medical record if
patients are using or not BPs although they did
not know how to behave toward patients needing
a dental treatment. 39 (75.0%) DS4 and 40 (87.0%)
DS6 know that they should not proceed with
invasive dental treatments in patients under IV
BPs administration. However, the management of
patients who undertake oral BPs is more confused.
Only 15 (28.8%) DS4 and 18 (39.1%) DS6 know how
to approach patients taking oral BPs for <4 years
without risk factors; 10 (19.2%) DS4 and 13 (29.3%)

European Journal of Dentistry, Volume 11 / Issue 4 / October-December 2017



[Downloaded free from http://www.eurjdent.com on Tuesday, February 27, 2018, IP: 151.100.102.188]

Rosella, et al.: Dental students’ knowledge of MRONJ

Table 3: Knowledge of dental students about the management of patients who are going to start or under
therapy with medication related to osteonecrosis of the jaw (descriptions of correct answers)

Questions about dental treatments

Do you know BP drugs? 97 (99.0)
Do you think it is important to ask 92 (93.9)
if patients are using BPs?

Do you think patients should be checked by the 80 (81.6)
dentist before to start an IV BPs treatment?

Can invasive dental treatments be given to 79 (80.6)
patients during an IV BP drug therapy?

Can invasive dental treatments be given to patients 33 (33.7)
using oral BPs for <4 years without risk factors?

Can invasive dental treatments be given to patients 23 (23.5)
using oral BPs for <4 years with risk factors?

Can invasive dental treatments be given to patients 53 (54.1)

using oral BPs for >4 years?

Total (n=98), n (%)

DS4 (n=52), n (%) DS6 (n=46)*,n(%) OR  95% ClI
51 (98.1) 46 (100) - -
47 (90.4) 45 (97.8) 0.21 0.02-1.86
36 (69.2) 44 (95.6) 0.10  0.02-0.47
39 (75.0) 40 (87.0) 045 0.16-1.30
15 (28.8) 18 (39.1) 0.63 0.27-1.47
10 (19.2) 13 (28.3) 0.60 0.24-155
27 (51.9) 26 (56.5) 0.83 0.37-1.84

*Reference group. DS: Dental students, OR: Odds ratio, Cl: Confidence interval, 1V: Intravenous, BPs: Bisphosphonates

DS6 are able to manage a patient under oral BPs
administration for <4 years with risk factors. Almost
half of participants (48.1% DS4 and 43.5% DS6)
are incompetent in treating a patient under oral
BPs administration for over 4 years. An important
information arises from the study: Participants even
if they are capable of recognizing a person who is
taking a BP and the possible risk of ON]J, they don’t
know how to provide a safe dental treatment for
each group of patients.

The well-known indication of BPs is the treatment
of osteoporosis (94.2% DS4; 97.8% DS6) followed by
bone metastases (65.4% DS4; 71.7% DS6); this means
that more than one out of three DSs are unable to
recognize the group of patients which has the highest
risk to develop an MRON]J, which is cancer patients.
The situation regarding risk factors related to MRON]
is equally unsatisfactory. The best-known risk factors
are the ones related to the drug. On the other hand, the
most important data are probably that only 11 (21.1%)
DS4 and 12 (26.1%) DS6 are aware of the importance
of steroid therapy as a risk factor. In fact, the Position
Paper of AAOMS! underlines how corticosteroids
are the main discriminating factor in patients who are
taken oral BPs for <4 years.

The year of course may influence the answers to some
questions. The authors expected DS4 interviewed
just shortly after the examination of oral pathology,
in which they had a lecture about the subject of the
questionnaire, to obtain higher scores compared to
DSé6. In reality, DS6 showed a better knowledge,
probably due to their more clinical experience.
However, statistically, significant difference between
the two groups was found just in one question (Do you
think patients should be checked by the dentist before

to start an IV BPs treatment?) while other dissimilarity
might be due to chance.

The comparison between the present study and
the results of previous works on the Spanish!?!
and Brazilian® DSs showed a general better
knowledge of the Italian DSs about BPs active
principles and commercial names. For example,
alendronate (Fosamax) was recognized by 38% of
Spanish DS and 60% of Italian DS; zoledronate (Zometa)
was identified by 32% Spanish DS and 71% Italian DS.
The majority of Brazilian DS (75%) did not know the
BP cited in the questionnaire, and their commercial
names were not recognized by 86% of them. On the
other hand, the Spanish students appeared to have
a better knowledge about the risk factors related to
ONJ. For instance, the chronic corticosteroid therapy
was identified as a risk factor by 80% of Spanish
DS as compared to 24% of Italian DS. They also
showed a greater awareness about the management
of patients who are going to start or under therapy
with medication related to ONJ.

Anyway data are alarming and the lack of information
about MRON]J suggests that greater educational
efforts should be performed about this pathology at
undergraduate level.

CONCLUSIONS

A better level of knowledge by DS may lead, in future,
to minimize incidence of MRON] as well as to a better
resolution of ONJ cases.” This might be important
not only clinically but also on the legal side. A trained
group of dental professionals diminish the possibility
of legal cost and damages.
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According to our findings, theoretical and practical
initiatives should be promoted to improve and
consolidate the knowledge of future dental
practitioners about this important issue; however,
further studies, possibly with a multicenter design,
with larger samples and different evaluation methods
are necessary.
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