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Background. Medication-related osteonecrosis of the jaw
(MRONUJ) is mostly caused by antiresorptive agents including
bisphosphonates and denosumab and/or by antiangiogenic
drugs'. Antiresorptive agents, also known as Bone Modifying
Agents (BMAs) have prescribed to: a) patients with advanced
cancer disease (with bone metastases) and myeloma, mostly
treated with High Dose BMAs (HD-BMA) and b) osteoporosis
and other non-malignant diseases (bone, rheumatologic and
autoimmune disorders), receiving Low Dose BMAs (LD-BMA)'.
Incidence and prevalence of MRONJ in these categories of pa-
tients remain uncertain, with lack of solid epidemiologic data
from large observational studies’.

First reports of MRONJ cases were published on 2003; since
2004, some MRONJ cases were observed among patients re-
ceiving oral bisphosphonates (mostly alendronate and risedro-
nate) but they appeared as few in first published case series,
and the proportion of MRONJ cases related to osteoporosis
was low (less than 10% of total cases).

Since 2005, all the oral care centers in Piedmont and Valle
d’Aosta territory (4.4 million inhabitants) have collaborated to
register the observed MRONJ cases, with main history and
clinical features. In years 2003-2006, no MRONJ case was ob-
served among osteoporosis patients (versus 156 MRONJ cas-
es among cancer and myeloma patients treated with bisphos-
phonates); in the following years, MRONJ cases were ob-
served among osteoporosis patients receiving oral bisphos-
phonates and/or 60 mg denosumab, with numbers growing
over the years.

Patients and methods. We reviewed all MRONJ cases re-
ported in a time span of 15 years (2007-2021) in our oral care
centers among cancer/myeloma patients and among patients
with osteoporosis/non-malignant diseases, to look for possi-
ble change in frequency along years.
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Results. Between 2007 and 2021, we registered 892 cases of
MRONUJ: 176 cases among osteoporosis/LD-BMA patients
(mean 11.7 cases/year) and 716 cases among HD-BMA pa-
tients (mean 59.5/year).

In 2007-2011 years, the cases were respectively 43 and 224,
for a mean of 8.6 and 44.8 per year.

In 2012-2016 years, they were 68 and 256. for a mean of 13.6
and 51.2 per year.

In 2017-2021 years, they were 65 and 236, for a mean of 13
and 47.2 per year.

The mean of cases per year was stable among HD-BMA cases
(with a trend towards a slight decrease), whereas it increased
among LD-BMA cases (above all in the first years of the
15-year period). As a consequence, the percentage of LD-
BMA related MRONJ cases in the total of observed cases in-
creased from 15% (2007-2011) to 21% (2012-2016) to 22%
(2017-2021).

Conclusions. MRONJ cases observed in the oral care centers in
Piemonte and Valle d’Aosta increased in frequency over the last
15 years among patients affected by osteoporosis and non-ma-
lignant diseases, mostly treated with oral bisphosphonates and/
or 60 mg denosumab. Further studies are warranted to investi-
gate the incidence and prevalence of MRONJ in non-metastatic
population undergoing LD-BMAs, as well as in advanced cancer
and in myeloma patients receiving treatment including HD-BMAs,
alone or together with antiangiogenic agents.

*On behalf of oral care centers of: Turin, Novara, Alessandria,
Asti, Cuneo, Orbassano, Aosta, Casale Monferrato, Vercelli
and others
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Background. Survival of patients with Medication-Related
Osteonecrosis of Jaws (MRONJ)"2is not fully explored. Surviv-
al of metastatic cancer and myeloma patients after diagnosis
of bone lesions is largely variable; appropriate medical therapy
(improved in last twenty years), together with antiresorptive
treatment, including bisphosphonates or denosumab (Bone
Modifying Agents, BMAs) can obtain prolonged survival with
adequate quality of life. MRONJ is not rare in patients with
bone metastatic cancer and myeloma patients, occurring
mostly after prolonged BMA treatment but sometimes early (in
the first 18 months of BMA treatment). Expected survival might
influence the choice of BMA treatment (e.g., drug and/or dura-
tion), the perception of MRONJ risk, and even the MRONJ
management.

Patients and methods. We reviewed survival data after the
start of BMA treatment of MRONJ patients observed in
Alessandria Hospital in 2005-2023. Jamovi software was
adopted to calculate survival and draw Kaplan-Meier sur-
vival curves.

Results. We analyzed survival data of 130 patients. Main char-
acteristics: 48 males, 82 females; median age: 66 years (95%
C.l. 59-74); 86 dead, 44 alive. Underlying disease: metastatic
cancer (MC group) in 88 (43 breast cancer, 24 prostate cancer,
8 renal cancer, 13 other cancers); multiple myeloma (MM
group) in 14; osteoporosis and other non-malignant diseases
(OP group) in 28.

Median survival (range) after the start of antiresorptive treat-
ment was 58.3 months (95% CI 46-80) for MC patients, 177.8
months (95% Cl 45-NA) for MM patients, and not yet evaluable
for OP groups (28 alive; only 5 dead).

Among MC patients, median survival was 68.4 months for
breast cancer patients, 55.9 months for prostate cancer pa-

tients, 28.5 months for renal cancer patients. Three- and five-
year survival rates were respectively 90% and 53% (breast),
82% and 45% (prostate), 37% and 25% (renal), 76% and 60%
(myeloma).

Time to MRONJ onset was 26.8 months for MC patients (95%
Cl 23-32); 17.1 months (95% CI 9-110) for MM patients: 70.7
months (95% CI 49-101) for OP patients; it was particularly
short for renal cancer patients (median 11.3 months).

Median survival (range) after MRONJ diagnosis was: 26.1
months (95% CI 20-40) for MC patients (36 breast /32 pros-
tate/20 renal), 144.4 months (95% CI 27-NA) for MM patients,
not yet evaluable for OP patients.

Conclusions. Our data show a not short survival of MRONJ
patients, even in MC and in MM patients. Data of survival sup-
port careful evaluation of short and long-term cumulative
MRONUJ risk (versus short-term absolute risk) in the choice of
BMA treatment duration for bone metastatic cancer and mye-
loma patients.

As surgery has become the optimal MRONJ treatment (unless
of deteriorated Performance Status) in recent years, exclusion
of jawbone surgery due to a presumed expected short survival
is not more justifiable: in most of MRONJ patients with meta-
static bone cancer and myeloma, surviving for years, a surgical
approach could be available, and possibly giving a better
Quality of Life.
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Background. Medication-related osteonecrosis of the jaw
(MRONJ) is a serious adverse drug reaction (ADR) that can oc-
cur during treatment with bisphosphonates and denosumab.
These drugs are mainly used to reduce the risk of skeletal
complications in patients with bone loss resulting from long-
term cancer treatment or osteoporosis. As required by the pro-
tocol, orthopantomography, dental visit and preventive care
are performed before starting treatment with bisphosphonates
and denosumab.

Patients and methods. In Santa Croce Carle Hospital of Cu-
neo, ten cases of MRONJ were collected from 2014 to 2024 by
pharmacovigilance monitoring in collaboration with the Oncol-
ogy Unit. Eight patients were treated with denosumab and two
with zoledronic acid. Another case of MRONJ was reported for
a non-cancer patient with severe osteoporosis in treatment
with denosumab. In all cases MRONJ was confirmed by clini-
cal criteria (surgical consultation) and radiological criteria (plan
radiography or CT scan).

Results. Nine patients were female. Eight of them had breast
cancer: two of them were being treated with abemaciclib, one
with trastuzumab deruxtecan, one with letrozole, one with
eribuline, one with bevacizumab and one with everolimus and
exemestane. For patients treated with denosumab MRONJ
occurred after an average of 11 months and surgical treatment
and/or antibiotics were used for treatment. One of these pa-
tients before the onset of MRONJ presented a submandibular
purulent fistula so she was treated with antibiotics. After five
months, mandibular bone exposure was observed and deno-
sumab was interrupted.

The eighth patient was in treatment with trastuzumab and pa-
clitaxel for breast cancer and MRONJ occurred after 8 months
of treatment with zoledronic acid.

One case involved a female patient with severe osteoporosis,
treated with denosumab 60 mg every six months. After about
3 years frequent dental abscesses appeared and teeth extrac-
tions was performed. Furthermore, the patient was also hospi-
talized for necrotic exposure of the bone and severe infection
treated with antibiotics.

One case involved a male patient with kidney cancer treated
with sunitinib: after 6 months of therapy with denosumab
MRONJ occurred with exposure of necrotic bone associated
with infection. To reduce the risk of complications, a course of
antibiotics was necessary.

The last case involved a male patient with prostate cancer
treated with taxanes. After about a year of treatment with zole-
dronic acid, MRONJ occurred with pain and bone exposure.
Conclusions. In each case reported it was necessary to stop
the suspected drug. Moreover, two patients were hospitalized
and underwent surgery for the ADR. Six reports have already
been entered into the national pharmacovigilance network
and, also according to the Important Medical Event (IME) list,
these ADRs were classified as serious.
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Background. Medication Related Osteonecrosis of Jaw
(MRONJ) is a side effect of drugs administered to patients with
cancer, myeloma, and non-malignant diseases (osteoporosis,
rheumatic and autoimmune disorders, etc.) since 2003
Reporting of observed side effects of drugs is recommended
by international and national authorities. “Signals” of suspect-
ed adverse reactions (not necessarily ascertained) is based on
spontaneous reporting, aimed to identify unknown reactions or
increase of known side effects. The WHO (World Health Or-
ganization) Program for International Drug Monitoring was es-
tablished in 1968, and ltaly joined it in 1975. In 1995 EMA (Eu-
ropean Medicine Agency) was created, followed in 2001 by
Eudravigilance (first European data bank for adverse drug re-
actions). In Italy the national Rete Nazionale di Farmacovigilan-
za (RNF) joined Eudravigilance in 2006.

The increase of reporting of cases of osteonecrosis of jaw re-
lated to bisphosphonates (BRONJ) induced ltalian authorities
in 2009 to modify the documents linked to bisphosphonates,
and to release strict national recommendation?.

After a first online platform (Vigifarmaco, 2017-2022), a new
online reporting system was introduced on AIFA (Agenzia ltal-
iana del Farmaco) website since June 2022.

In spite of a large number of MRONJ cases illustrated in pa-
pers and congresses, the reporting of MRONJ cases to the Al-
FA vigilance system appears insufficient to draw consistent
analyses.

Patients and methods. We reviewed cases of ascertained
MRONJ, reported by professional figures of Alessandria Hospi-
tal to the Italian pharmacovigilance system in 2005-2023 years.
Results. We reported to AIFA drug surveillance system 89
MRONUJ cases. of confirmed MRONJ, found among patients re-
ceiving treatment including bisphosphonates and/or denosumab
and/or antiangiogenics drugs. Sex: 38 M, 51 FE Median age at

MRONJ diagnosis time: 69 years. Status as of January 2024:27
alive, 62 dead. Patient disease: 31 breast cancer / 22 prostate
cancer /6 myeloma/ 6 renal cell cancer / 6 lung cancer / 4 other
cancers / 14 osteoporosis and other non-malignant disorders.
MRONJ patients received one drug or sequence of drugs po-
tentially inducing the side effect:

a. “low dose” bisphosphonates (alendronate, risedronate, cl-
odronate; ibandronate for osteoporosis; yearly 5 mg zole-
dronic acid) and/or “low dose” denosumab (60 mg every 6
months): 14 cases;

b. “high dose” bisphosphonates (pamidronate, 4 mg zoledron-
ic acid, ibandronate at doses for metastatic disease) and/or
“high dose” denosumab (120 mg monthly): 72 cases;

c. antiangiogenic agents alone (sunitinib, bevacizumab, etc):
3 cases.

A combination of bisphosphonates and/or denosumab with

antiangiogenic agents in many cancer cases.

Analyzed for reporting year: 24 in 2005-2009, 36 in 2010-2014,

21in 2015-2019, 8 in 2020-2023.

Conclusions. Our hospital reported a mean of 5 MRONJ cas-

es per year.

Immediate and timely reporting of MRONJ cases was not al-

ways easy (due to variable modality of diagnosis process,

based on both clinical and radiological examination).

Even delayed reporting is allowed and recommended in any

case (although at risk of false “clusters” of reported cases).
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Background. Median survival of metastatic cancer and mye-
loma patients after diagnosis of bone lesions is largely variable,
with large range, or 25%-75% Confidence Intervals (Cl). In last
twenty years, innovative medical therapy obtained prolonga-
tion of expected survival of many subgroups of cancer patients
with bone metastases, as well of myeloma patients, all receiv-
ing (together with backbone medical treatment) also antire-
sorptive treatment (Bone Modifying Agents, BMAs), including
bisphosphonates and denosumab. Literature data about sur-
vival of patients developing Medication-Related Osteonecro-
sis of Jaws (MRONJ) are scanty’.

Patients and methods. We reviewed survival data after the
start of BMA treatment of MRONJ patients registered at hospi-
tals of Piedmont and Aosta Valley, followed by staff of a region-
al cancer network (Rete Oncologica di Piemonte e Valle d’Aos-
ta) in years 2005-2023. Inclusion criteria: metastatic cancer
patients or myeloma patients, developing MRONJ after High-
Dose BMAs (HD-BMAs) and followed at network centers (with
known latest visit or death date). Exclusion criteria: patients
with other diseases (e.g., osteoporosis and non-malignant dis-
eases); treatment with Low-Dose BMAs (LD-BMAs); lost to fol-
low-up or unknown death date.

A Jamovi system was adopted to calculate survival and draw
Kaplan-Meier survival curves.

Results. We analyzed survival data of 827 patients. Main charac-
teristics: 294 males, 533 females; median age: 69 years (95% C.I.
61-76); 681 dead, 146 alive at latest control. Underlying disease:
metastatic cancer (MC group) in 655 (396 breast cancer, 152
prostate cancer, 21 renal cancer, 49 lung cancer, 37 other can-
cers); multiple myeloma (MM group) in 172. First (or only) BMA
administered was zoledronic acid in 76% of patients, denosumab
(120 mg) in 12%, pamidronate in 10%, other drugs in 2%.

Median survival after the start of antiresorptive treatment
was 82 months (95% CI 73-89) for breast cancer patients,
53 months (95% CI 47-72) for prostate cancer patients, 77
months (95% CI 21-114) for renal cancer patients, 90
months (95% CI 80-112) for MM patients, and 34 months
(95% CI 28-50) for lung cancer patients. Three- and five-
year survival rates were respectively 85% and 34% (breast),
70% and 25% (prostate), 51% and 20% (renal), 88% and
39% (myeloma).

Time to MRONJ onset (median) was 36 months for breast can-
cer patients (95% Cl 32-39); 26 months for prostate cancer pa-
tients (95% CI 23-33); 10 months for renal cancer patients
(95% CI 8-47); 34 months (95% CI 25-41) for MM patients.
Median survival after MRONJ diagnosis was: 33 months
(95% CI 28-36) for breast cancer patients, 21 months (95%
Cl 16-29) for prostate cancer patients, 29 months (95% CI
13-109) for renal cancer patients, 38 months (95% CI 29-56)
for MM patients, and 13 months (95% CI 10-22) for lung can-
cer patients.

Conclusions. Patients with bone metastatic cancer and pa-
tients with MM developing MRONJ show a survival not neces-
sarily short (months), with a large proportion of patients surviv-
ing at 3 and 5 years after the start of BMA treatment. Median
time to onset is about 2-3 years, but it is shorter in renal cancer
patients (receiving also antiangiogenic drugs). Prolonged sur-
vival after MRONJ diagnosis permits surgical treatment of
MRONUJ in most patients.
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Background. Medication-Related Osteonecrosis of the Jaw
(MRONJ) is well known as a side effect of Bone Modifying
Agents (BMAs), including bisphosphonates (BPs) and deno-
sumab (DMB), both at “low dose” (administered mostly in pa-
tients with osteoporosis and non-malignant diseases) and at
“high dose” (principally in patients with bone metastases of
solid cancer and in myeloma patients)'.
MRONJ was initially reported only in metastatic bone cancer
and multiple myeloma patients receiving intravenous BPs, but
reports quickly included osteoporosis patients treated with
oral BPs and finally patients receiving DMB and several biolog-
ical agents?.
Since 2009, the use of antiangiogenic agents (AAs) alone or in
combination with BMAs has been linked to MRONJ occur-
rence in different patient populations. AAs reported as involved
in cases of MRONJ include: anti-vascular endothelial growth
factors (VEGF) drugs, tyrosine-kinase inhibitors (TKIs), mam-
malian target of rapamycin (m-TOR) inhibitors?.
However, literature is scarce about the number of MRONJ cas-
es receiving AAs, as most of the papers are case reports and
case series with few patients. Impact of AAs on the total of
MRONJ cases and risk estimates of MRONJ due to AAs cannot
be drawn from isolated case reports and limited case series.
Patients and methods. We investigated administration of
agents with antiangiogenic activity among 89 MRONJ cases
observed at Alessandria Hospital between 2005 and 2023 in
patients with metastatic solid cancer (breast, colorectal, renal,
thyroid, lung, ovary cancer); myeloma was excluded by this
analysis. We looked for use of:
a. anti VEGF agents (bevacizumab, aflibercept);
b. tyrosine kinase inhibitors (sunitinib, sorafenib, pazopanib,
lenvatinib, etc.);
c. mTOR inhibitors (everolimus).

Results. Out of 89 MRONJ cases, we found 16 patients (18%)

that have received AAs:

e 8 renal cancer patients: 1 treated with sunitinib alone (without
bone metastases); 1 treated with sunitinib for years and later al-
so with denosumab; 6 with bone metastases, receiving BMAs
(zoledronic acid or denosumab) due to bone metastases and
several AA agents (mostly sunitinib, pazopanib, everolimus) as
systemic cancer treatment (usually for more lines);

e 4 breast cancer patients with bone metastases, receiving
BMAs (zoledronic acid/denosumab) and bevacizumab to-
gether with chemotherapy;

e 2 colorectal cancer patients: 1 without bone metastases and
developing MRONJ due to bevacizumab, 1 with bone me-
tastases receiving DNB and bevacizumab plus aflibercept;

e 1 patient with ovary cancer receiving bevacizumab togeth-
er with chemotherapy (without BMASs);

e 1 patient with bone metastases from thyroid cancer, treat-
ed with zoledronic acid and lenvatinib.

Conclusions. The possible impact of AAs on the MRONJ
global occurrence in the metastatic cancer population is not ir-
relevant.

We observed both MRONJ cases due to AA alone (4) and
MRONJ cases in which AAs could have increased the MRONJ
risk due to BMAs (12).

Estimates of MRONUJ risk due to AAs are to be drawn by analy-
sis of large patient populations treated with BMAs and/or AAs.
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Background. Medication-related osteonecrosis of the jaw
(MRONJ) is a pathologic condition of the maxillary bones aris-
ing following the treatment with anti-resorptive/antiangiogenic
drugs for the modulation of bone remodeling. MRONJ is cur-
rently defined by the clinical presence of exposed bone or
bone that can be probed through an intraoral or extraoral fistu-
la(e) for more than 8 weeks, with an history of administration of
antiresorptive or antiangiogenic agents, in the absence of pre-
vious head and neck radiation therapy or jaw metastases of
other tumors. While the available literature has highlighted a
strong correlation between tooth extraction and MRONJ on-
set, data on the relationship between dental implants and
MRONJ are still controversial. The aim of the present study is
to report a case series of patients with peri-implantitis induced
medication-related osteonecrosis of the jaw, describing the
clinical and radiologic features of the condition and the surgical
treatment outcome.

Patients and methods. Thirty-six consecutive patients with
clinical diagnosis of peri-implantitis associated with MRONJ
were retrospectively included in the study. The sample was
stratified depending on oral, pharmacological, and general
health variables. The number of affected implants was record-
ed in all patients, and MRONJ staging applied. Surgical treat-
ment was performed with a standardized operative protocol,
involving implant removal, sequestrectomy, debridement of
soft tissue, and bone curettage. Follow-up was performed at
12 months after surgery.

Results. Patients were almost equally distributed in terms of
underlying diseases between osteoporotic and oncologic pa-
tients. All MRONJ lesions were symptomatic, and in 15 pa-
tients bone exposure was detected. In total, 123 implants were
evaluated, with MRONJ being present around 68 implants.
Twenty-four patients were diagnosed with Stage Il MRONJ,
and twelve patients with Stage Il MRONJ. Surgical treatment
leaded to complete healing in 84.4% of cases, with 100% suc-
cess for maxillary MRONJ.

Conclusions. The clinical signs of peri-implantitis may reveal
the presence of an underlying MRONJ diagnosis in patients
under pharmacological treatment with anti-resorptive/antian-
giogenic drugs. Surgical treatment seems to have a positive
impact on MRONJ treatment in cases of peri-implant involve-
ment. However, monitoring and prevention are fundamental in
patients under pharmacological treatment with anti-resorptive/
antiangiogenic drugs, as peri-implant MRONJ can develop al-
so in absence of specific traumatic events.
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Background. Medication-Related Osteonecrosis of the Jaw
(MRONJ) has been reported in patients treated with bisphos-
phonates since 2003 and was later observed not only after
treatment with Bone Modifying Agents (BMAs), including bis-
phosphonates and denosumab, but also after antiangiogenic
agents (AAs) alone, such as bevacizumab, aflibercept, sunitin-
ib, etc. (without BMA therapy)'®. MRONJ was defined by
AAOMS (American Association of Oral Maxillofacial Surgeons)
as the presence of exposed, necrotic bone in the maxillofacial
region (or oral fistula, since 2014) that has persisted for more
than eight weeks in patients with current or previous treatment
with BMAs and/or AAs, and no history of head and neck radia-
tion to the jaws; however, the occurrence of cases without
bone exposure questioned that definition’.

Patients with Metastatic Colorectal Cancer (mCRC) usually re-
ceive treatment with chemotherapy, often together with bio-
logical agents (including AAs). Bone involvement in mCRC pa-
tients is often associated with higher disease burden, worse
prognosis, impaired quality of life, and significant health-relat-
ed cost?. Bone metastases were relatively rare in the “fluoro-
uracil era” (till the 1980s) and slightly increased in frequency af-
ter introduction of other chemotherapy drugs and of biological
agents (e.g. drugs with anti-VEGF activity, and other agents)
possibly reflecting the improvement in overall survival?.
MRONJ has been reported:

a) in mCRC patients with bone metastases receiving BMAs as
supportive care therapy (with/without administration of AAs
within their systemic treatment);

b) in mMCRC patients without bone metastases, receiving an-
ti-VEGF without BMAs.

Patients and methods. To investigate frequency and charac-
teristics of MRONJ in mCRC patients, we reviewed all MRONJ
cases reported in 2006-2023 years in oncology and oral care
centres of Piedmont and Valle d’Aosta.

Results. We registered 10 cases of MRONJ among 892
cases of MRONJ in cancer and myeloma patients (0.1% of
the total number of cases). Characteristics: 8 M, 2 F; medi-
an age 65 years (range 40-78). Status at December 2023: 2
alive, 8 dead.
MRONJ-related treatment:
a. in 6 patients: BMAs (4 zoledronic acid, 2 denosumab) with/
without AAs (bevacizumab / aflibercept);
b. in 4 patients: AAs alone (3 bevacizumab, 1 aflibercept).
Median survival from the start of treatment (BMA and/or AA)
was 33 months (with a large range: 6-170 months).
Median survival after MRONJ diagnosis was 11 months (range
3-120).
Conclusions. MRONJ in mCRC patients is not frequent, but
the chance of MRONJ has to be kept in mind by oncologists
and dental professionals in patients receiving treatment for
mCRC. MRONJ occurrence in mCRC patients appears low
and MRONJ seems to occur in subjects with longer survival
than media; however, analysis of other data (including large
patient population not developing MRONJ - as control) is
needed.
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Background. Denosumab (DMADb) is a human monoclonal an-
tibody that binds and inhibits RANKL, a potent cytokine that
stimulates osteoclast differentiation, proliferation and action.
DMADb is considered a relevant option in the treatment of oste-
oporosis and bone metastases. Ilts mechanism of action is re-
markably different from bisphosphonates (BPs) because it has
no affinity for bone mineral.
Literature data show that the DMADb is potentially more active
and more comfortable (subcutaneous injection) than zoledron-
ic acid, but DMADb-related risk for MRONJ is slightly higher
than that one after zoledronic acid, at least at short term evalu-
ation (2-3 years)'.
The aim of this work is to examine retrospectively the Medica-
tion-Related Osteonecrosis of the Jaw (MRONJ) cases ob-
served at main hospitals in Piedmont and Valle D’Aosta territo-
ry, looking for the role of DMAb (administered at dose of 120
mg every 4 weeks) in patients with solid cancer and bone me-
tastases.
Patients and methods. Data were retrospectively collected
from different hospitals of two regions in a time spam of 9
years (from January 2014 to December 2022). We examined;
sex, age at the time of diagnosis of ONJ, main disease for
which DMAb and other drugs were prescribed, and type of
treatment received.
Results. Data of 395 patients with MRONJ were collected, of
which 265 were female and 130 were male.
Regarding the treatment received:
° 96 (24%) patients were treated with DMAb alone;
e 2 (1%) with DMAb and an antiangiogenetic agent;
* 40 (10%) patients had been switched from BPs to DMAb
treatment (39 patients received zoledronate as first thera-
py; 1 patient received risedronate and then DMAb);

* the remaining 257 patients (65%) were treated with BPs
and/or antiangiogenetic agents without DMAb treat-
ment.

Evaluating the sample who received DMAb only, 66 patients

were female and 30 were male. The average age at diagnosis

of MRONJ was 66 years (SD 11.43; range 42-86) for females
and 72 years (SD 9.8; range 50-88) for males. Underlying dis-
ease was reported as breast cancer in 60 (63 %) patients, pros-
tate cancer in 19 (20%), lung cancer in 8 (8%), renal cancer in

4 (4%) and other tumors in 5 (5%).

Conclusions. DMADb has become a diffuse alternative to BPs

(zoledronic acid) in supportive care of patients with bone me-

tastases from solid cancers.

Furthermore, many patients were switched from BPs to DMAb

after introduction of DMADb in Europe (in 2011).

As in other reports?, we registered a relevant number of

MRONJ cases in patients receiving DMAb as front-line

treatment and in patients switched from zoledronic acid to

DMADb.

However, studies of large populations treated with/without

DMAD (developing and not developing MRONJ) are needed to

ascertain the MRONJ risk related to several treatment types,

along years.

*On behalf of oral care centers of: Turin, Novara, Alessandria,

Asti, Cuneo, Orbassano, Aosta, Casale Monferrato, Vercelli
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Background. Medication-related osteonecrosis of the jaw
(MRONJ) is a serious side effect of antiresorptive or antiangio-
genic therapies. Controversy remains regarding the best treat-
ment practices for the management of patients with MRONJ.
The purpose of this research project is to describe and assess
the characteristics, the risk factors, the diagnosis, the manage-
ment, and outcomes of MRONJ in a single third level center.
Patients and methods. This study is based on a systematic
computer-assisted database that allows to record patients
with MRONJ in a single University third level center, since Jan-
uary 1st 2010 to today.

The medical charts were analyzed and the following data were
recorded for each patient: gender, age, voluptuary habits, co-
morbidities, drugs, diagnosis, treatment, outcome.

Results. A total of 54 patients (32 females, 22 males) were in-
cluded in this study, with a mean age of 59,8 years at diagno-
sis. Of these, 50 patients had received antiresorptive or antian-
giogenic therapies because of cancer, while 4 patients were di-
agnosed MRONJ following osteoporosis medications. The
most frequently observed cancer was multiple myeloma (17
patients), followed by breast cancer (13 patients), and prostate
adenocarcinoma (5 patients)- The most frequently involved
medication was zoledronate (33 patients), followed by pamid-
ronate (5 patients), and alendronate (4 cases). The most impor-

tant local risk factor for MRONJ was a tooth extraction in 28
cases. Mandible was involved in 28 cases and maxilla in 15
cases, whereas both were involved in 11 cases. Twenty-two
patients underwent surgical treatment, mainly by sequestrec-
tomy or debridement.

Conclusions. Although it occurs with high frequency and is
harmful, the exact mechanism of MRONJ remains unknown,
and systematic and targeted approaches are still lacking. Den-
tal practitioners and oral surgeons focus on the etiology of os-
teonecrosis in the mandible and maxilla as well as the appro-
priate oral interventions for high-risk patients. Adequate nurs-
ing care and pharmacotherapy management are crucial too.
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Aim. Report of the ONJ cases that accessed to the Dental
School of Brixia from January 2019 to December 2023.
Methods. After a retrospective research and analysis of each
of the 74 cases of ONJ, a specific dataset has been compiled
recording drug and period of taking, pathology, cause of ONJ,
treatment, staging and recurrence of ONJs.

Results. According to the literature, the 64,9% of the ONJs
were seen in women and 35,1% in men. The drugs involved, in
order of highest risk of MRONJ, were: zoledronic acid (37,8%),
denosumab 120 mg-monthly (31,1%), alendronic acid (18,9%),
denosumab 60 mg-half yearly (6,8%), ibandronic acid (2,7 %),
unknown (2,7%). In particular, the drugs were so distributed:
the 33% of women took denosumab 120 mg-monthly, fol-
lowed by 25% zoledronic acid and 25% alendronic acid, while
the 62% of men took zoledronic acid, followed by 27% deno-
sumab 120 mg-monthly and 8% alendronic acid.

The drugs were prescribed for: multiple myeloma (23%), carci-
noma (50%) and osteoporosis (27 %).

The causes of ONJ observed were: 35% decubitus, 32% tooth
extractions, 12% periimplantitis followed by spontaneous
(8%) and periodontal disease (6%).

ONJs were divided in different stages: |, I, lll. The stage was
analyzed in relation to the drug taken: according to the litera-
ture, the highest stage (lll observed in 31% of the ONJs) was
related to the assumption of zoledronic acid and denosumab
120-monthly. Both of them were also involved in stages I-Il (in
higher percentages), while denosumab 60 mg-half year deter-
mined only 6,8% of the ONJs, at stages I-Il (low entity ONJs).
Alendronic acid was related to all stages.

53% of the ONJs were observed in patients still under antire-
sorptive treatment at the moment of the diagnosis, while the
30% had stopped treatment since less than one year. Most of
them (50%) assumed the treatment for 1-5years (of which

49% zoledronic acid, 32% denosumab 120-monthly, 11%
denosumab 60-half year and 8% alendronic acid). In addition
to this, 16% of the patients took the treatment for more than 10
years (mostly alendronic acid), 11% for 1 year or less (mostly
zoledronic acid) and 8% for 5-10 years (mostly zoledronic ac-
id). It was impossible to detect the treatment duration in 15%
of the patients (mostly denosumab 120mg-monthly).

For statistical analysis, ONJ’s treatments were divided into
conservative and surgical: surgical treatment (39%), medical
therapy with periodic controls (8%), only periodic controls
(12%), maxillofacial surgery (28%), hyperbaric chamber (4%).
5% of the patients did not undergo any treatment because of
their systemic conditions.

We detected also 12% ONJ recurrences of local and maxillofa-
cial surgical treatment.

3 cases out of 74 were patients followed by us throughout the
primary and secondary prevention phase, while all the other
cases are referred patients.

Conclusions. The data are consistent with the incidences
found in the literature. We consider it possible to reduce the
ONJ event in patients under denosumab 60mg-half yearly
treatment with a correct drug modulation. It is also possible to
minimize the decubitus percentage with a correct follow up of
the edentulous patient.

From our experience, a better management of ONJ cases is al-
lowed by a constant and close collaboration with the maxillo-
facial department.
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Background. Patients at risk of Medication-Related Osteone-
crosis of the Jaw (MRONJ) include mostly cancer and myeloma
patients receiving antiresorptive treatments (bisphosphonates
or denosumab) with/without biological agents, but also patients
with osteoporosis and other non-malignant diseases'. Since
2006, a MRONJ Multidisciplinary Team has been established in
Alessandria Hospital, including: maxillofacial surgeons /den-
tists, oncologists, hematologists, nurses, radiologists, nuclear
medicine and other medicine specialists, data managers’. So
called “preventive” measures (aimed at risk reduction) before
antiresorptive treatment (i.e., dental visit; dental panoramic Rx;
if needed: teeth extractions, dental care, and denture care) and
during therapy have been planned, according to national rec-
ommendations?. Furthermore, other patients received care at
our centre if: a) MRONJ was suspected after treatment for can-
cer and myeloma in neighboring hospitals, or b) MRONJ was
suspected among osteoporosis patients in the provincial terri-
tory by private practice dentists or physicians.

Patients and methods. We updated our data, published on
20213, about more than 900 patients observed by members of
the MRONJ Team, analyzing characteristics of cases con-
firmed as MRONJ according to Italian (SIPMO-SICMF) defini-
tion and recommendations?.

Results. We followed 130 cases of confirmed MRONJ, found
among patients receiving treatment with bisphosphonates and/or
denosumab and/or antiangiogenics drugs, after both clinical and
imaging evaluation. Second-level imaging was mostly based on
Computed Tomography (CT scan) and occasionally included
PET-TC or nuclear medicine exams (bone scan and/or SPECT).
Sex: 48 M, 82 F. Median age at MRONJ diagnosis time: 69 years
(range 45-90). Status at January 2024: 45 alive, 85 dead.

Patient disease: 43 (33.1%) breast cancer / 24 (18.4%) pros-
tate cancer/ 14 (10.7%) myeloma/ 8 (6.1%) renal cell cancer /

6 (4.6%) lung cancer / 7 (5.4%) other cancers / 28 (21.5%) os-

teoporosis and other non malignant disorders.

The only drug involved in the MRONJ development was: zole-

dronic acid in 56, denosumab (monthly 120 mg) in 18, deno-

sumab (60 mg every 6 months) in 4, pamidronate in 9, ibandro-

nate (several dosages and schedules) in 6, alendronate in 9,

antiangiogenics alone in 4 (2 bevacizumab, 2 sunitinib). Drug

sequences of bisphosphonates, with/out denosumab (high or
low dose), were reported in remaining cases.

Conclusions. In recent years we observed a slight increase of

MRONJ cases observed in:

a. patients with osteoporosis and other non- malignant dis-
eases (i.e., rheumatic, autoimmune, etc.), mostly receiving
“low dose” bisphosphonates and/or “low dose” denosum-
ab (60 mg every 6 months), and

b. patients receiving denosumab, both at “high dose” (120
mg) and “low dose” (60 mg).

Even if the individual risk is very different along their drug histo-

ry (5-20% for metastatic cancer patients and myeloma pa-

tients, with higher values in long survivors, versus less than 1%

in patients receiving “low dose” drugs), the large number of os-

teoporosis patients treated for several years justifies the ob-
served increase.
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Background. Medication related osteonecrosis is the most re-
cently described nosological entity in dentistry. The first re-
ports are from 2003 while the first classifications are from
2007. At the beginning, the pathology was related to bisphos-
phonates BRONJ. Currently, it is related to many other phar-
macological classes therefore called MRONJ or just ONJ.
There is a fundamental division between osteometabolic (low
dose, LD) and oncological (high dose, HD) patients. In addition
to the aforementioned bisphosphonates, other drugs are in-
volved in the pathological phenomenon: RANK ligand inhibi-
tors, antiangiogenics, tyrosine kinase inhibitors, immunomod-
ulators, and biological target drugs. According to many au-
thors, the prevalence of ONJ is under-reported in Italy'. Re-
cently, the complete digitization of the AIFA adverse occur-
rence report form has made the procedure immediate. Implan-
tology is a risk factor even because of the epithelial violation,
than surgical procedures. Two profiles related to ONJ associat-
ed with implantology are then outlined: the presence of im-
plants as a risk factor for ONJ or implant surgery as a risk fac-
tor?. Some guidelines and recommendations are available
such as SIOMMMS of 2016, which report a total of 12 cases
described of spontaneous ONJ associated with implants, with
a risk of implant loss of 0.88% (therefore substantially lower
than that reported in the patient not on therapy), also claiming
that “there is no contraindication to perform implants during
BF therapy™. The SIPMO/SICMF Recommendations of 2020
are of a different advise, according to which, under certain
conditions, in LD patients, implant treatment cannot be ex-
cluded. However, they argue that there is a long-term risk that
cannot be assessed. Another international document is the
AAOMS consensus update of 2022, which converges with the
Italian recommendations.

Aim of the study is to report a series of patients with ONJ asso-
ciated with endosseous implants.

Patients and methods. A literature review was carried out to
understand the pathology. Consecutive patients who had ac-
cess to our department, who were diagnosed with spontane-
ous ONJ on endosseous implants according to the SIPMO/
SICMF 2.0 criteria, were collected.

Results. 16 patients were collected: 9 LD patients (5 patients
stage 1, 3 patients stage 2 and 2 patients stage 3; 7 alendro-
nate and 2 denosumab) and 7 HD patients (4 patients stage 1,
2 patients stage 2 and 1 patient stage 3; 5 multiple myeloma
and 2 breast cancer; 4 zoledronate, 2 denosumab and 1 imati-
nib). The most frequent site was the mandible in both LD pa-
tients (7 out of 9 cases) and HD patients (5 out of 7 cases). One
LD patient had bimaxillary ONJ. The most frequent sex was fe-
male in LD patients (9 out of 9 cases) and male in HD patients
(4 out of 7 cases). The total number of implants involved was
29 (19in LD patients and 10 in HD patients).

Conclusions. The risk of spontaneous ONJ associated osseo-
integrated endosseous implants is rare, however, with an under-
estimated prevalence. The long-term risk of ONJ appears to be
un-assessable, according to SIPMO/SICMF and AAOMS.

It is mandatory to perform a correct anamnesis and further-
more to report any osteonecrosis to AIFA. In the future, it would
be useful to correlate, even with multicenter studies, given the
prevalence, the drug used and the implant morphology, speci-
fying the surface and/or the connection.
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Background. MRONJ (medication related osteonecrosis of
jaws) is an uncommon adverse effect which is known to be
commonly triggered by oral surgery interventions, odontogen-
ic infections (chronic apical periodontitis, periodontitis) as well
as sore spot in patients wearing removable dentures’. With the
outspread of dental implantology in the last three decades an
increased number of edentulous patients could be rehabilitat-
ed with this modality. Perimplantitis is an inflammatory condi-
tion of perimplant surrounding tissues whose mean prevalence
reach 22%2. In last years, cases of implant related MRONJ
have been documented. However, whether the implant inser-
tion or subsequent development of perimplantitis is the main
trigger of MRONJ is a matter of debate®. A retrospective evalu-
ation of MRONJ cases treated in our center from 2016 to 2023
is presented here.

Patients and methods. Data from hospital records regarding
patients diagnosed with implant triggered MRONJ were retro-
spectively retrieved. Implant triggered MRONJ was defined as
subsequent MRONJ following implant insertion or perimplanti-
tis. Number of implants triggered MRONJ was later compared
with total cases of MRONJ observed in our institution in the
same period. Diagnosis of MRONJ followed AAOMS and SIC-
MF-SIPMO criteria.

Results. One hundred and one patients were diagnosed of
MRONJ in our institution from 2015 to 2023. Among them 9
(9%; M/F: 3/6, mean age: 68 years) patients developed MRONJ
around dental implants. Drugs related were oral bisphospho-
nates (4), intravenous bisphosphonates (5), denosumab high
dose (1), denosumab low dose (2), one patient which took oral
bisphosphonates later shifted to denosumab low dose. Site of
MRONJ was: maxilla (2), mandible (7). Classification according
to AAOMS was 0/1/2/3 in 1/1/5/3 and SICMF-SIPMO was

1/2/3 in 4/2/3. Eight patients developed MRONJ because of
perimplantitis (time range after implant insertion 3-10 years), in
one case the osteonecrosis developed soon after implant inser-
tion. All patients underwent conservative resective surgery un-
der general anesthesia with definitive resolution in 7 patients.
Two patients underwent surgical reintervention because of
MRONJ recurrence. One patient had a mandibular pathological
fracture fixed with osteosynthesis plates.

Conclusions. Correlation between MRONJ antiresorptive
drugs employed for bone metastasis in cancer treatment is
well documented and lead to severe restrictions to implant
therapy. Otherwise about 30 million people were in therapy
with antriresorptive drugs in 2015 for osteometabolic reasons.
In this case limitations to implantology are not clearly defined
since the unpredictability of risk of development of MRONJ?.
However considering the greater number of patients exposed
to these medications, the greater proportion of patients treated
with low dose denosumab and ageing of people (which corre-
lates with higher comorbidities, edentulism but also perim-
plantitis), the risk-benefit assessment should consider careful-
ly the possible development of MRONJ surrounding dental im-
plants over time.
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Background. Medication-related osteonecrosis of jaw
(MRONJ) is a severe adverse drug effect, consisting of progres-
sive bone destruction in the maxillofacial region, mostly caused
by antiresorptive agents - including bisphosphonates and deno-
sumab- and/or by antiangiogenic drugs'. Antiresorptive agents,
also known as Bone Modifying Agents (BMAs) have demon-
strated efficacy in limiting the osteolysis that occurs in many dis-
orders characterized by increased bone resorption, including
bone metastases and bone metabolic disorders. Incidence and/
or prevalence of MRONJ in these categories of patients remain
uncertain, with lack of solid epidemiologic data in large popula-
tions. As an almost unique experience, the aim of this work is to
retrospectively describe number of registered cases and main
features of MRONJ cases observed at main hospital oral care
centres, in a time span of 15 years (2007-2021), in patients with
non-malignant diseases, and observed in Piedmont and Valle
d’Aosta territory (4.4 million inhabitants).

Patients and methods. Data were retrospectively collected
from Oral Medicine, Oral Surgery and Oral Maxillofacial Sur-
gery Units, from January 1st 2007, to 31st December 2021.
The main parameters collected were: sex; age of patients at
MRONJ diagnosis time; main disease for which BMAs were
prescribed; received treatment: either bisphosphonates alone,
or denosumab (60 mg g6 months), or bisphosphonate(s)/
denosumab sequence; localization of MRONJ (mandibular
and/or maxillary involvement).

Results. Over the 2007-2021 timespan, data from 184 pa-
tients were acquired; 173 (97.3%) were females; mean age
was 75 years (range 37-94; standard deviation 9.81). Underly-
ing disease was reported as osteoporosis in 161 (88%) pa-
tients, rheumatoid arthritis in 9 (5%), osteoporosis and rheu-
matoid arthritis in 8 (4%), or other bone disorders in 6 (3%), in-
cluding lupus, Paget’s disease, giant cell arthritis, etc.

Out of 184, 149 patients (81%) were treated with only one drug
and 35 patients (19%) were treated with two BMAs in se-
quence.

In patients receiving one drug, the bisphosphonates most ad-
ministered were alendronate (94), ibandronate (22) and risedro-
nate (10). Ten patients were related to denosumab alone; the
remaining 13 cases received clodronate, or neridronate, or pa-
midronate, or zoledronic acid alone.

In patients receiving sequence of drugs, the most used associ-
ation were: alendronate followed by denosumab (10 cases), al-
endronate and ibandronate (5), and denosumab with ibandro-
nate (5); the remaining cases were related to different combi-
nation of bisphosphonates with another bisphosphonate (12)
or with denosumab (3).

Sites of MRONJ were in mandible (68.5%), maxilla (24.5%), or
maxillary and mandible (7 %).

Throughout the 15 years period of investigation, an increas-
ing trend emerged, with a median of 11.5 (range 0-14) year-
ly MRONJ cases in the 2007-2014 period, increased to 17
(range 7-21) yearly MRONJ reported events in the 2015-
2021 period.

Conclusions. MRONJ cases observed our oral care centres
increased in frequency over the last 15 years among patients
affected by bone metabolic disorders. Further studies are war-
ranted to investigate the incidence and prevalence of MRONJ
in patients undergoing low-dose bisphosphonates and low-
dose denosumab.

‘On behalf of oral care centers of: Turin, Novara, Alessandria,
Asti, Cuneo, Orbassano, Aosta, Casale Monferrato, Vercelli
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Background. MRONJ is an adverse drug reaction mainly re-
ported in two main categories of patients assuming Bone
Modifying Agents (BMAs): cancer patients with bone metasta-
ses (BM) or multiple myeloma, commonly receiving high doses
of BMAs (HD-BMAs), and patients suffering from osteoporosis
receiving low doses of BMAs (LD-BMAs).

MRONUJ risk categories have gradually changed due to the in-
troduction of new medications to the market and the approval
of supplementary indications for drugs already in use. Conse-
quently, new categories of patients at risk of MRONJ were de-
tected, including cancer patients without BM receiving LD-
BMAs to reduce the risk of non-metastatic bone fractures due
to Cancer Treatment-Induced Bone Loss (CTIBL).

CTIBL is the most common adverse event of patients affected
by breast cancer (BC) or prostate cancer receiving adjuvant
endocrine therapy. LD-BMA therapy is prescribed to them for
CTIBL prevention, exposing them to MRONJ risk.

The study aims to describe the features of 7 BC patients under
LD-BMAs for CTIBL with MRONJ, comparing them to 10 pa-
tients under LD-BMAs for osteoporosis with MRONJ.
Patients and methods. Patients were enrolled between May
2021 and December 2023 at the Oral Medicine Unit “V. Margiotta”
of the University Hospital “Paolo Giaccone” in Palermo (ltaly). Pa-
tients underwent clinical-radiological examinations. MRONJ was
diagnosed and staged according to the ltalian SIPMO-SICMF
recommendations, based on clinical-radiological signs.
Results. The mean age of BC patients assuming LD-BMAs for
CTIBL and patients assuming LD-BMAs with osteoporosis
was 74.6 = 5.2 years and 76.9 + 6.8 years, respectively.
Regarding the BMAs, in CTIBL group, 2/7 patients received
denosumab and 5/7 bisphosphonates; in osteoporosis group,
1/10 patients received denosumab and 9/10 bisphosphonates.
The mean duration of BMA therapy at the time of MRONJ de-
velopment in CTIBL and in osteoporosis groups was 62.8 +
70.6 months and 100.7 + 78 months, respectively.

Regarding MRONJ stage, in CTIBL group, 3 patients were di-
agnosed in stage |, 1 in stage Il, and 3 in stage Ill; while in oste-
oporosis group, 2 patients were diagnosed in stage I, 5 in
stage I, and 3 in stage Ill.

The mandible was the most frequently affected site (4/7, 57.1%
in CTIBL group versus 6/10, 60% in osteoporosis group).

Bone exposure was observed in four cases in CTIBL group
(567.1%) and in eight cases in osteoporosis group (80%).
Conclusions. Patients assuming LD-BMAs for CTIBL preven-
tion are an emerging category still poorly considered and often
underestimated. The present preliminary study indicates that
in this sample these patients develop MRONJ at a younger
age and after a shorter BMA exposure duration compared to
osteoporotic patients. This may be due to the systemic risk
factors related to cancer disease, as well as the absence of
specific prevention protocols tailored for this patient category.
Additionally, in both groups, the prevalence of advanced
MRONJ stages at the time of diagnosis indicates a poor early
diagnosis. So, this study highlights the importance of MRONJ
prevention for all types of risk categories, including patients
under LD-BMA for CTIBL, as a borderline group, since at any
time they can develop BM and therefore switch from LD-BMAs
to HD-BMAs, increasing the MRONJ risk development.
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Background. Patients at risk of Medication-Related Osteone-
crosis of the Jaw (MRONJ) include patients with bone metas-
tases of cancer and myeloma patients, all receiving antiresorp-
tive treatments (bisphosphonates or denosumab), known as
Bone Modifying Agents (BMAs) with/without biological
agents, but also patients with osteoporosis and other non-ma-
lignant diseases'. Since 2006, a MRONJ Multidisciplinary
Team has been established in Alessandria Hospital, including:
maxillofacial surgeons /dentists, oncologists, hematologists,
nurses, radiologists, nuclear medicine and other medicine
specialists, data managers'. We collected MRONJ cases
among cancer patients and myeloma patients treated at our
hospital with High-Dose BMAs (HD BMAs)', but also other pa-
tients receiving care at our centre if: a) MRONJ was suspected
after treatment for cancer and myeloma in neighboring hospi-
tals, or b) MRONJ was suspected among osteoporosis pa-
tients in the provincial territory by private practice dentists or
physicians, after Low-Dose BMAs (LD BMAs).

Patients and methods. We updated our data, published in
20213, about more than 900 patients observed by members of
the MRONJ Team, analyzing characteristics of cases con-
firmed as MRONJ according to Italian (SIPMO-SICMF) defini-
tion and recommendations?, particularly about patients treated
with LD-BMAs.

Results. We followed 130 MRONJ cases of confirmed
MRONJ, found among patients receiving treatment with bi-
sphosphonates and/or denosumab and/or antiangiogenics
drugs, after both clinical and imaging evaluation. Sec-
ond-level imaging was mostly based on Computed Tomog-
raphy (CT scan).

Out of 130, 28 (21.5%) patients had been treated with LD-
BMAs due to osteoporosis and other non-malignant disorders.

Disease: 24 osteoporosis (alone or with other disease), 4 oth-
ers (arthritis, Rheumatoid Arthritis, lupus). Status in January
2024: 24 alive, 4 dead.

Received treatment: alendronate alone in 9, denosumab (60
mg every 6 months) alone in 4, ibandronate in 5, pamidronate
in 1, alendronate/denosumab sequence in 4, ibandronate/al-
endronate sequence in 2, other sequences of drugs in 3.
MRONJ diagnosis was registered: in years 2006-2010 (3 cas-
es in 5 years), 2011-2015 (8 cases in 5 years), 2016-2020 (10
cases in 5 years), 2021-2023 (7 cases in 3 years).
Conclusions. In recent years we observed a slight increase of
MRONJ cases observed in patients with osteoporosis and oth-
er non-malignant diseases (i.e., rheumatic, autoimmune, etc.),
mostly receiving “low dose” bisphosphonates and/or “low
dose” denosumab.

Even if the individual risk is very different along their drug histo-
ry (5-20% for metastatic cancer patients and myeloma pa-
tients, with higher values in long survivors, versus less than 1%
in patients receiving “low dose” drugs), the large number of os-
teoporosis patients treated for several years justifies the obser-
vation of MRONJ cases among patients with osteoporosis and
other non-malignant diseases.
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