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Medication-related osteonecrosis of the jaws (MRON]) has multiple exogenous and endogenous risk
factors. The risk of MRON] associated with anti-resorptive drugs (Bisphosphonates and
Denosumab) was reviewed in oncological and osteoporotic patients referred to the Department of
Oral and Maxillo-Facial Sciences, Sapienza University of Rome (Italy), since January 2019 to January
2021. The incidence of MRONJ was analyzed according to local (dental extraction), systemic risk
factors (diabetes, steroid, ecc), medication type, and drug treatment duration. The intake of
Zolendronate was strongly associated with osteonecrosis of the jaws in oncological patients and

the risk of MRONJ was higher in patients with metastases regardless of the type of anti-resorptive
therapy. The use of Bisphosphonates and Denosumab was very common in the treatment of
osteoporosis, up to 42.4% of the patients, and the incidence of MRON]J was higher than previously
reported. It was possible to prevent the occurrence of MRONJ after oral surgery due to medical

prophylaxis, non-traumatic surgical procedures, and photobiomodulation therapy (PBMT).

Introduction
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Medication-related osteonecrosis of the jaws (MRON]) is a potentially severe adverse effect of anti-
resorptive and antiangiogenic therapies. There are multiple exogenous and endogenous risk factors
that favor MRON]J. Among the exogenous factors are included the type of antiresorptive drug, smoking
habit, concomitant pharmacological therapies (i.e., glucocorticoid, calcineurin-inhibitors,
particularly cyclosporine). Dentoalveolar trauma (i.e., tooth extraction or dental surgery, infection, or
implant), denture use, poor oral hygiene, cumulative dose and length of exposure to anti-resorptive

seem to be the most important risk factors for MRONJ L1l Endogenous risk factors have also been
identified including systemic diseases such as diabetes or hypertension and adverse polymorphisms of
genes involved in metabolism such as CYPs and MTHFR [2] The aim of this study was to analyze the
clinical experience of a reference medical center for oral osteonecrosis and to assess the risk factors

associated with anti-resorptive therapy (Bisphosphonates and Denosumab).
Materials and Methods

A retrospective analysis was carried out on patients referred to the Department of Oral and Maxillo-
Facial Sciences, Sapienza University of Rome (Italy), since January 2019 to January 2021; patients
treated with anti-resorptive drugs (bisphosphonates and denosumab) were selected for the present
study. Only a little number of patients were treated with antiangiogenic medications; therefore,
they were not considered in the analysis. Patients with insufficient data on medication-related risk

factors were excluded.

In all cases, MRON]J diagnosis and staging were made combining medical history, clinical and
radiological ( Panoramic radiograph and Computed Tomography ) examination following the

SIPMO/SICMF staging classification [31[4],

Demographic and clinical variables (sex, age, primary disease, medication type, mode of delivery,
anatomic location, drug treatment duration, tooth extraction, chemotherapy, disease stage, and
treatment modality) were examined in all the patients. The occurrence rate of MRON]J was calculated
both for osteoporotic and oncological patients. The relationship between clinical factor (diabetes,
steroid, ecc), medication type, and osteonecrosis jaw was analyzed using x2 test of association and
0dds ratio (OR) calculation; if necessary, the Haldane-Anscombe correction was applied. The positive
predictive value, as the probability of developing MRON] given a condition (e.g., use of drugs), and the
negative predictive value, as the probability of not developing MRON]J in absence of the previous

condition, were also calculated. In case of a positive association, Event History analysis was applied
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considering the time elapsed from each treatment onset and MRON]J occurrence. Analyses were carried
out using the R-based open-source software Jamovi Version 1.6.18.0 (retrieved from

https://www.jamovi.org).
Results

A total sample of 170 patients (149 females and 21 males, aged 69.28 + 11.96 years) with history of
anti-resorptive therapies were included. The use of anti-resorptive drugs was very common in the
treatment of osteoporosis, even 42.4% (n = 72) of the patients referring to our Department. The
incidence of MRONJ in patients treated for osteoporosis was 16.9% (n = 12) (95% CI: 9.0% - 27.7%).
The 57.6% of cohort was constituted by oncological patients, of whom 41.8% (n = 41) (95% CI: 31.9% -
52.2%) patients (22 for breast cancer, 5 for prostate cancer, 6 for lung cancer, 2 for kidney cancer, 2
for thyroid cancer, 2 for multiple myeloma, and 2 for melanoma) developed MRON]J. Total bone sites
affected were 66 (maxilla:22 ; mandible:44). In 3 cases MRON]J was associated with dental implants.
According to the staging system SICMF-SIPMO, 27 cases were classified as stage I, 20 as stage 2, and 4
cases as stage 3. The most common drug was Alendronate for the treatment of osteoporosis and

Denosumab for cancer therapy.

With regard to the osteoporotic group, the use of Risendronate and Zolendronate was not associated
with MRON]J occurrence, likely due to the small number of osteoporotic patients. The percentage of
MRON] occurrence was higher in patients treated with Ibandronate (probability of ONJ occurence was
28.6% in Ibandronate users vs. 15.6% in other drugs users), although far from statistical significance
(p = .386, OR = 2.16). The use of Denosumab had also a positive - although not significant -
association with MRONJ, (probability of ONJ occurence was 28.6% in denosumab users vs. 14.0% in
other drugs users, p = .193, OR= 2.45). The event history analysis revealed the median of time elapsed
from treatment onset and MRONJ occurrence was lower in patients treated with Denosumab (30
months) compared to the others (96 months). Instead, the use of Alendronate was not associated with
MRONJ occurrence. Treatments taken only by a little number of patients, as steroids, Neridronate,
Bevacizumab, Clodronate were not considered in the analysis. In our sample there were few diabetic
patients, but they revealed a tendency to a higher risk of osteonecrosis jaw (probability of ONJ

occurence was 33.3% in diabetic patients vs. 15.6% non diabetic patients, p = .271, OR= 2.70).

With regard to the oncological group, treatment with Zolendronate was positively associated with
MRONJ occurrence ( probability of ONJ occurence was 76.0% in Zolendronate users vs. 30.1% in other

drugs users, p < .001, OR = 7.34); in the same vein, a positive association was found between the
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presence of metastasis and MRONJ occurrence (probability of ONJ occurence was 59.5% in patients
with metastases vs. 28.6% patients without metastases, p=.002, OR = 3.68); as metastasis was
strongly associated with Zolendronate (p<.001, OR = 9.27), we controlled the association between
metastasis and MRONJ occurrence in patients who did not take Zolendronate, and such association
remained positive, although at a lower extent (p=.061, OR = 2.71). No association were found between
MRONJ occurrence and treatments with Alendronate, Risendronate or Clodronate. Treatments taken
only by a little number of patients (or no patients), as Bevacizumab, Neridronate, Ibandronate were
not considered in the analysis. Treatment with Denosumab did not show any association with MRON]J
occurrence (42.2% of patients taking the drug developed MRON]J), as for steroid (46.2% of patients
taking the drug developed MRON]J), and the presence of diabetes (30.0 % of patients developed

MRON]J).

MRON] development was triggered by tooth extraction, performed in private dental clinics, in 14 (7
osteoporotic and 7 oncological patients) out of 53 cases of osteonecrosis jaw. Instead, 27 patients
underwent surgery therapy (tooth extraction) at our Department did not develop MRON], thanks to
medical prophylaxis (0.12% chlorhexidine antiseptic mouthwash used at home 3 times a day, starting
from 10 days prior to the dental surgery to 15 days post-surgery, associated with an amoxicillin-
clavulanic acid 875 mg +125mg and metronidazole 500 mg three times per day, administered from
the day before the intervention and for at least 6 days following intervention), strictly non-traumatic

surgical procedures, and photobiomodulation therapy (PBMT).
Conclusions

The use of anti-resorptive drugs for the treatment of osteoporosis is increasingly frequent, in fact our

study cohort had 42.4% of osteoporotic patients. The incidence of MRON]J in our patients with

osteoporosis was higher than estimated (0.001-0.01%) [5 The most osteoporotic patients were
treated with Alendronate or Denosumab. Denosumab has been shown to be more effective than
zoledronic acid in increasing bone mineral density (BMD), inhibiting bone turnover in
postmenopausal women with osteoporosis, and in preventing skeletal-related events in cancer

patients with bones metastases Lol

When comparing Denosumab vs Alendronate, Denosumab resulted in better BMD results and a

significantly greater reduction in bone turnover markers (BTMs)L8L For this reason its prescription

has increased over time. Notwithstanding the numerous advantages in its use, Taylor et al suggested
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that the incidence of Denosumab-related ONJ may increase in the future [, In fact, our patients using
Denosumab to treat osteoporosis were more likely to develop ONJ than users of other antiresorptive
drugs. The reported incidence of ONJ denosumab-related for the treatment of osteoporosis is very
low [201 ] The possibility of MRONJ occurrence was not increased among Denosumab users with
cancer. Denosumab-related ONJ has a faster onset (30 months), perhaps due to the pharmacodynamic
of this drug than other anti-resorptives therapies. The risk of ONJ for bisphosphonates intake was
dose and time correlated, with a ONJ prevalence of 0.21% (21 cases per 10 000) among patients with
more than 4 years' treatment [122] 'while the MRONJ risk for Denosumab intake would appear to be
more related to the dose ( Denosumab does not accumulate in bone and exerts a more transient effect
on the inhibition of bone resorption)!3l. However, our results referred to a limited number of patients.
There was a tendency to an increased risk of ONJ among osteoporotic diabetic patients, unlike what
has been reported in the literature 141 [131 The association of diabetes with ONJ pathogenesis was
related to impairment of lymphocyte function, microvascular ischemia, endothelial cell dysfunction,
reduced remodeling of bone, and increased apoptosis of osteoblasts and osteocytes via Nod-like
receptor (NLR) family pyrin domain-containing protein 3 (NLRP3) inflammasome activation in

macrophages[161.

In our cancer patients the intake of Zolendronate was strongly associated with ONJ with a higher
incidence than previously reported (from 0.7% to 6.7%, 70-670 cases for 10 000 patients)fy—1 . When
patients with cancer were treated with Denosumab, the risk of MRON] ranges from 0.7% to 1.9% (70—
190 cases per 10 000 patients)8l . There was no association between Denosumab and ONJ in our
cancer patients. The highest rate of ONJ has been reported in patients with breast cancer. The
concomitant use of capecitabine, gemcitabine, paclitaxel, and vinorelbine in breast cancer patients
might explain the increased rate of ONJ in this groupﬂ‘?—l. Unexpectedly, patients with metastases had a
higher risk of MRON] regardless of the assumption of bone resorption inhibitors. This association
could be investigated in a larger study sample. We found that despite cancer patients had a higher risk
of MRONJ than osteoporotic patients, the latter had a higher MRON]J incidence than expected.
Nevertheless, it was possible to effectively prevent the onset of jaw surgery-related osteonecrosis

through a prevention medical protocol and PBMT.
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