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ABSTRACT

Medication-Related Osteonecrosis of the Jaw: Awareness and
Level of Knowledge of Turkish Physicians

Background: The aim of this study was to evaluate physicians’
level of knowledge and awareness regarding the side effects of
bisphosphonates (BPs).

Methods: A cross-sectional descriptive study was conducted at
University Hospital. Data were collected through a self-
administered questionnaire given to a group of research assistants
all of whom were required to prescribe BPs, including internists
(oncologists, endocrinologists and rheumatologists), orthopaedic
specialists, physiotherapists, obstetricians and gynaecologists,
and urologists. The questionnaire consisted of a range of questions
covering such matters as length of time in occupation, how
information is given out, whether a dentist is consulted before or in
the course of prescribing the medicine, and previous experience of
medication-related osteonecrosis of the jaw (MRONJ) and any
treatment modifications.

Results: Ninety-one out of 106 physicians included in our sample
were found to be treating patients with BPs. Although 89% of the
physicians informed their patients about the side effects of BPs,
only 16.5% advised their patients to consult a dentist for dental
treatment before prescribing BPs. When the different specialist
groups were ranked in terms of their rate of dental referrals, from
highest to lowest, the order was as follows: physiotherapists,
internists, obstetricians and gynaecologists, urologists and
orthopaedists. A statistically significant correlation was found
between knowledge and specialty (p=0.02), but no significant
correlation was observed between knowledge and years of
experience (p=0.3).

Conclusion: There is a lack of awareness among research
assistants about the risk of MRONJ when prescribing BPs.
Therefore, continuous education programmes and multiple
interventions are needed to increase awareness.
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0z
ilac Kullammina Bagh Gelisen Gene Osteonekrozu: Tip
Doktorlarinin Farkindaligi ve Bilgi Diizeyleri

Amag: Bu calisma, bifosfonatlarin (BPs) yan etkilerine karsi tip
hekimlerinin bilgisi ve farkindalik seviyesini degerlendirmeyi
amaclamaktadir.

Gere¢ ve Yontemler: Bu kesitsel calisma Tip Fakiltesi
Hastanesinde gerceklestiriimistir. Veriler, BPs recete eden i¢
hastaliklar (onkolog, endokrinolog ve romatolog) ortopedi, fizik
tedavi, kadin dodum ve hastaliklan ve Uroloji arastirma
gbrevlilerine uygulanan anket sorulariyla toplanmistir. Sorular
mesleki yil, ilacla ilgili bilgi verme, ilaci regete etmeden énce ve
recete ettikten sonra dig hekimine ydnlendirme, ila¢ kullanimina
bagl gelisen cene osteonekrozu (MRONJ) deneyimi ve BPs alim
sekli ile kesilmesi gibi tedavi modifikasyonlarindan
olusturulmustur.

Bulgular: 106 arastirma gérevlisinden 91’i hastalarini BPs ile
tedavi ettigini  bildirmistir.  Aragtirma  gorevlilerinin  %89'u
hastalarina BPs yan etkilerinden bahsetmesine ragmen, sadece
%16,5’'u BPs recete etmeden &6nce hastalarini dis hekimine
yonlendirdigini belirtmistir. Uzmanlik alanlarina gére dis hekimine
yonlendirme en yulksekten en dustuge gore; fizik tedavi, ic
hastaliklari, kadin dogum ve hastaliklari, Giroloji ve ortopedi olarak
siralanmistir. istatistiksel olarak bilgi diizeyi ve galisma yili arasinda
belirgin bir farkliik olmamakla birlikte (p=0.3) uzmanlik dalina gére
ortopedistlerin bilgi diizeyi ve farkindaligi daha dustik bulunmustur
(p=0.02).

Sonug: BPs regete eden arastirma goérevlileri MRONJ riskinin
cogunlukla farkinda degildir. Bu ytzden egitim programlarinin
devamliigr ve hekimler arasi is birligi, farkindaligin arttinlmasi igin
gereklidir.

ANAHTAR KELIMELER

ilag Kullanimina Bagh Gelisen Cene Osteonekrozu; ilag Yan
Etkileri; Bilgi Diizeyi; Farkindalik

INTRODUCTION

Bisphosphonates (BPs) are group of medicines with
antiresorptive action used to treat several conditions
associated with bone loss.'? BPs are commonly
prescribed by physicians for the treatment of
osteoporosis (especially for aged post-menopausal
women), hypercalcaemia, Paget’s disease and several
malignancies, including multiple myeloma, breast
cancer and prostate cancer.® The biological behaviour

of BPs is to reduce bone resorption both by inducing
osteoclast apoptosis and by inhibiting function of
osteoclasts. While, these medications increase bone
density and reduce the risk of fracture, BPs may lead to
adverse oral effects.*

Bisphosphonate-related osteonecrosis of the jaw
(BRONJ) is a side effect that occurs either
spontaneously in non-extractive sites such as dentate
or non-dentate areas, without any trauma, or after
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dentoalveolar surgery such as tooth extraction.® In
2014, the American Association of Oral and Maxillofacial
Surgeons (AAOMS) recommended to change the term
from BRONJ to medication-related osteonecrosis of the
jaw (MRONJ) to accommodate the growing number of
osteonecrosis cases involving the maxilla and mandible
associated with other antiresorptive and antiangiogenic
therapies. According to the AAOMS, MRONJ is defined
as necrotic bone exposed in the maxillofacial region
lasting for more than eight weeks in patients who have
received either antiangiogenic or drugs antiresorptive
(especially in oral or IV BPs) and have not undergone
head and neck radiation therapy.® Signs and symptoms
of MRONJ include localized pain, soft tissue swelling
and inflammation, loosening of teeth, draining fistula
and exposed maxillary or mandibular bone.”

This complication is also associated with prolonged
duration of antiresorptive and/or antiangiogenic
therapies and with the particular type of medication.®
Studies have found that long-term usage of BPs
elevates the risk for MRONJ.2® In addition, potent
nitrogen-containing BPs, such as pamidronate and
zoledronate, are significantly associated with the
development of MRONJ compared with oral BP
formulations.®2

There is no consensus on the guidelines for preventing
MRONJ in the literature.* However, maintenance of
good oral health prior to initiation of antiresorptive and
antiangiogenic therapies is regarded as a key factor in
preventing this side effect. Several studies have
demonstrated a significant reduction in the incidence
rate of MRONJ in patients with cancer treated with IV
BPs who received a standardised preventive dental
programme.'s's

Physicians and dentists together play an important role
in the prevention of MRONJ by educating patients who
are receiving BPs drugs.'® These patients must be
counselled about the risk of developing MRONJ by a
dentist or oral surgeon.'”” However, the published
questionnaire studies in the different countries revealed
that most of the physicians possess insufficient
knowledge about MRONJ as a side effect of these
drugs.'®?' Considering that we set out in our study to
investigate awareness and level of knowledge of
MRONJ among research assistants prescribed BPs at
University Hospital in Turkey.

MATERIAL AND METHODS
Participant selection

This cross-sectional study was performed at Ege
University Hospital in Turkey. The Ethics Committee of
the University approved the study protocol (2016/15-
11.1/8). Subjects were selected who served in the

departments of internal medicine (endocrinology,
rheumatology and oncology), obstetrics and
gynaecology, physiotherapy, urology and

orthopaedics, as these departments generally are

accustomed to prescribing BPs to their patients.

A total of 160 research assistants in these departments
were invited to participate in the study. All participants
were informed of the purpose and content of the study
by the intra-examiner. After this, the self-administered
questionnaire was distributed to the research assistants
who had agreed to participate. The completed
questionnaires were collected by the intra-examiner
within a week after visiting. From the 150 participants
originally recruited as volunteers, 21 participants
answered the questions in part only, 10 participants
could not be contacted after initially signing up and 13
participants did not complete the questionnaire. A total
of 106 (66.3%) research assistants did complete the
questionnaire and results from this group were used as
the base for evaluation. The complete questionnaire is
shown in Table 1.

Table 1. Questionnaire
Dear participant,

Through this questionnaire, we aim to evaluate
physicians who have used bisphosphonate therapy.
Thank you for your participation.

1.How many years in your profession?

a. <5years b. 6-10 years c. 11 = years

2.Your specialty:

a. internal medicine
b. orthopaedics

c. urology

d. physiotherapy

e. obstetrics and gynaecology

3.Did you prescribe bisphosphonates (BPs) to the
patient who was referred to you?

a. Yes b. No

| provided information about side effects of prescribed
medicine to patients

I referred the patient to a dentist before prescribing
medicine

| consulted the patient with a dentist during
bisphosphonate usage

I identified MRONJ in patients treated with oral BPs

I identified MRONJ in patients treated with IV BPs

| stopped drug intake of patients who were diagnosed
with MRONJ

| changed the dosage of this medicine for patients who
were diagnosed with MRONJ

| changed the intake form of this medicine in patients
who were diagnosed with MRONJ
1 i who were di with MRONJ
with a dentist

495



Medication-Related Osteonecrosis of the Jaw: Awareness and Level of Knowledge of Turkish Physicians

Cilt 9 » Sayi 2

Questionnaire

Descriptive  statistics were  performed for
professional experience, sample size between the
departments, BPs prescription, diagnosis of MRONJ
and multidisciplinary relation. The data were
collected through a self-administered questionnaire
which requested details of experience and
departments, as well as questions specifically
relating to MRONJ. The physicians’ knowledge of
MRONJ was evaluated using the AAOMS
guidelines. This consisted of questions regarding
how information is given out about the drug, whether
there was consultation with a dentist before or
during the prescribing of BPs and any treatment
modification such as changing administration route
or discontinuation of BPs.®

The questions were designed to elicit simple
answers such as "always", "sometimes" and "never".
To evaluate degree of knowledge, two points were
given for each correct answer and one point was
given for an acceptable answer. The questions
related to informing patients about side effects,
consultation with a dentist before and during the
prescribing of BPs, observation of MRONJ and
consultation with an oral surgeon after MRONJ
diagnosis. To evaluate the degree of dental referrals,
the question took the form of a 2-point scale with the
answer options of ‘before or during BP
administration’ and ‘after MRONJ diagnosis’. When
all the knowledge questions were evaluated, the
total score available was 18 points.

Statistical Analysis

Statistical analysis was performed using SPSS 20.0
(SPSS Inc., Chicago, IL, USA). Categorical data
were described using observed frequencies and
percentages. After frequency and percentage
analyses, One-way Tukey and Duncan tests were
performed to evaluate scores. All values were
considered statistically significant at P < 0.05.

RESULTS

A total of 106 research assistants participated in the
survey. Ninety-one of them, including 37 research
assistants in internal medicine, 15 in orthopaedics,
14 in physiotherapy, 16 in obstetrics and
gynaecology and 9 in urology, prescribed BPs to
their patients (Figure 1).

Assessed for eligibility (n=160)

Refusals (n=10)
Lack of time (n=4)
No explanation (n=3)

Other (n=3)

‘ Participants (n=150)

59 participants excluded:
Did answer the questions in part only (n=21)
Did not contact after initially signing up (n=10)

Did not complete the questionnaire (n=13)

Did not prescribe BPs (n=15)

‘ Analyzed (n=91)

Figure 1.

A diagram describing the number of excluded participants

The mean length of time in occupation of the research
assistants was calculated as 3.85 years. The professional
experience of research assistants did not yield significant
results (p>0.05). The results of the questionnaire are
presented in Table 2.

Table 2.

Distribution of responses to questionnaire on MRONJ
knowledge and awareness, as actual number and as
percentage.

Did you provide information about side

effects of prescribed medicine to 81 (89 %) 6 (6.6 %) 4 (4.4 %)
patients?

Did you refer the patient to a dentist

before prescribing medicine? 18 ({B25) SD(EE) VD)
Did you consult the patient with a dentist o o

during bisphosphonate usage? EP%y SR DEBrsy)
Did you identify MRONJ in patients

treated with oral BPs? o 25 (Er55%) G ([0
Did you identify MRONJ in patients o o o
treated with IV BPs? ({09 1 ({80 TBEEH )
Did you stop drug intake of patients who

were diagnosed with MRONJ? 8 (25 25 (e 5%) B9 5)
Did you change the dosage of the

medicine for patients who were 20 (22 %) 35 (38.5 %) 36 (39.6 %)
diagnosed with MRONJ?

Did you change the intake form of the

medicine in patients who were 18 (19.8 %) 27 (29.7 %) 46 (50.5 %)
diagnosed with MRONJ?

Did you consult patients who were 82 (90.1 %) 4 (4.4 %) 5 (5.5 %)

diagnosed with MRONJ with a dentist?

Moreover, 46 research assistants (50.5%) did not change
the intake form of BP in their patients diagnosed with
MRONJ; 27 (29.7%) changed the intake form of the
medicine in some patients and 18 (19.1%) changed the
intake form in all their patients.

According to the responses of the research assistants, the
lowest score was 4 points and the highest 14. For all the
participants, the mean average total score was 10.16.
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From these scores, the research assistants could be
ranked in descending order according to specialism:
physiotherapists (10.64), internists (10.59), obstetricians
and gynaecologists (10.17), urologists (10.11) and
orthopaedic specialists (8.88). So, orthopaedic
specialists were the most unaware group with a difference
of 2 points. Statistically significant associations were

found between knowledge and specialty
(p=0.02; Table 3).
Table 3.

Description of total scores for specialist groups who
prescribed BPs.

Internists 10.59 + 1.67 713

Orthopaedists 8.8+1.74 4-11

Urologists 10.11 +1.36 8-13

Physiotherapists 10.64 +2.01 8-13

Obstetricians and Gynaecologists 1017 +£1.79 8-11

F:3.01
p: 0.02

DISCUSSION

The main finding in the present study was the lack of
knowledge and awareness of participants about MRONJ.
Guidelines of the American Society of Clinical Oncology
(ASCO) and the European Medicines Agency (EMA)
recommend that all patients have a comprehensive dental
examination and preventive dentistry (pre-emptive
extraction of unsalvageable teeth and optimised
periodontal health) before beginning BP therapy.'¢22
Despite all these efforts, the questionnaire studies
showed that the physicians had low awareness and
deficient knowledge with regard to the occurrence of
MRONJ. &2

Yoo et al.?® reported that the dentists with < 5 years’
clinical experience were significantly more aware than
those with >5 years’ experience. El Osta et al.'® reported
that the professional experience of physicians was not
related to awareness of MRONJ. Our own results also
indicated that physicians’ knowledge of this issue was not
related to professional experience.

El Osta et al.’® and Al-Mohaya et al.?° reported that there
were statistically significant differences between level of
knowledge and physicians’ specialty. On the other hand,
Kim et al.'® reported that there was no statistically
significant difference in the level of MRONJ knowledge
between different specialties. In our study, among the
research assistants, orthopaedic specialists were the
group who were most unaware of the occurrence of
MRONJ.

Physicians must provide information about the possible
risks and side effects of BPs to patients. Powell et al.?* and
Cuaveas-Gonzalez et al.® questioned the prevalence of
MRONJ in patients who were receiving BPs therapy.

The authors suggested that local risk factors such as
periodontal disease should be identified before
initiating treatment with BPs, to reduce the risk of
MRONJ. Estefania et al.?® and Hewitt et al.?” reported
that if BPs therapy is indicated, to prevent the
occurrence of MRONJ, periodic evaluation of oral
conditions and adequate oral hygiene should be
observed.

Similarly, Kholsa et al.?2® and Lam et al.?° reported that
management of periodontal disease and oral hygiene
are crucial among patients using BPs, emphasizing
the necessity of informing them of the risk of MRONJ,
and of the importance of dental treatment, before and
during drug administration.

Our study results showed that 89% of the physicians
informed their patients about the side effects of BPs,
while 9.9% advised their patients to visit a dentist for
dental treatment during BP usage.

Al-Mohaya et al.?° found that more than half of the
physicians never recommended pre-treatment dental
screening. Kim et al.'® reported that the percentage of
dental referrals before, during and after the
administration of BPs remains low in < 30% of total
patients. Our results were in accordance with the
findings of Kim et al.’®, as we found that consultation
with dentists before prescribing medicine occurred in
16.5% of total participants. Approximately 47.3% did
not advise their patients at all, while 37.3% advised
only some of their patients.

The reason why a high percentage of physicians do
not consult with dentists or oral surgeons before
prescribing BPs remains unclear. Are they really
unaware of MRONJ? Or is it the case that, despite
their awareness of MRONJ, they do not emphasize
this disease because it is such a rare side effect of
BPs? The present study does not address these
questions, and therefore further questionnaire studies
on this topic are required in future.

In considering the purpose of BPs therapy, The
Japanese Society of Oral and Maxillofacial Surgeons
(JSOMS) and other academic societies including the
Korean Society for Bone and Mineral Research
(KSMBR), the Korean Association of Oral and
Maxillofacial Surgeons (KAOMS) and the International
Association of Oral and Maxillofacial Surgeons
(IAOMS) all take the view that manipulations or
cessation should be done in consultation with the
physician.3°3!

Our study results showed that participants preferred
different approaches with regard to drug holidays
after the occurrence of MRONJ. The AAOMS position
paper recommended that a drug holiday for a 2-
month period, before and after dental surgery, may
be prudent for patients receiving BPs therapy,* but
this recommendation was not evidence-based.
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One of the limitations of this study is that it is a cross-
sectional study. Therefore, the results do not reveal any
direct cause-effect relationship. The results cannot be
generalized to all physicians in Turkey. However, it may
provide a useful insight into the level of knowledge of
physicians.

Ideally, every patient should receive a dental
examination prior to initiation of antiresorptive and
antiangiogenic therapies to identify existing periodontal
and periapical infection, ill-fitting dental prostheses or
other conditions which may contribute to soft tissue
trauma. Physicians’ awareness of the potential risks of
MRONJ and the value of patient education about the
maintenance of good oral health are essential.
Therefore, physicians and dentists must communicate
to guide patients regarding to therapeutic protocols.?!
The educational programmes, workshops or
symposiums might be beneficial to understand the
possible adverse effects, and the available preventive
practices.

CONCLUSION

The target sample of the study was research assistants
who had prescribed BPs to their patients. Based on the
results, we concluded that patients using BPs, must be
informed about the side effects of BPs therapy and the
management of the treatment. To prevent the
occurrence of MRONJ, physicians should consult with a
dentist or oral surgeon before BPs therapy is
commenced. Moreover, strategies to increase the
awareness of this side effect must be developed among
all healthcare professionals. Levels of knowledge and
awareness of physicians are crucial factors for the
prevention and control of MRONJ.
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