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Anti-Osteoporotic Medication-Related Jaw 
Osteonecrosis: A Descriptive Analysis of the European 
EudraVigilance Database

Osteonecrose da Mandíbula Associada a Terapêuticas 
Anti-Osteoporóticas: Análise Descritiva da Base de 
Dados Europeia EudraVigilance

	 Dear Editor,
	 Osteoporosis is a chronic disease affecting bone micro-
structure and facilitating fractures following low-impact trau-
ma. It represents a growing public health concern, impact-
ing patients’ quality of life and functionality, and posing an 
economic burden to healthcare systems.1,2 Pharmacologi-
cal therapies for osteoporosis include antiresorptive thera-
pies, such as bisphosphonates and denosumab (DNS), 
and osteoanabolic agents, such as teriparatide (TP), aba-
loparatide (AP), and romosozumab (RMZ), which has a 
dual-action effect that additionally includes antiresorptive 
properties. While antiresorptives remain more commonly 
used, osteoanabolics are gaining relevance and may be 
considered as part of the initial treatment strategy, as ac-
knowledged in recent guidelines.3 Antiresorptives are also 
used in other clinical contexts, including metastatic bone 
cancer and prevention of treatment-induced bone loss.4,5

	 Jaw osteonecrosis (ONJ) is a rare, yet potentially se-
rious adverse event associated with antiresorptive treat-
ments. Its incidence is difficult to determine due to incon-
sistent definitions across studies.5 This and other potential 
adverse events have been reported in global pharmacovigi-
lance databases like EudraVigilance,6 compiling suspected 
adverse reaction (SAR) reports for drugs approved in the 
European Union. The individual case safety reports (ICSRs) 
can be submitted by both healthcare and non-healthcare 
professionals directly through the EudraVigilance web por-
tal, managed by the European Medicines Agency (EMA). 
While these reports cannot establish causality, they help to 
detect safety signals that warrant further investigation.
	 We aimed to compare the occurrence of ONJ in patients 
treated with DNS, alendronate (ALN), zoledronate (ZOL), 
TP, AP, and RMZ using real-world data from the EudraVigi-
lance database.6 We extracted all ICSRs reporting cases 
of ONJ submitted by healthcare professionals within the 
European Economic Area, between January 2021 and De-
cember 2023. Duplicates and cases potentially related to 
other drugs were excluded. Collected data included patient 
demographics, seriousness criteria, outcome, and treat-
ment indication, route, dose, and duration. We compared 
different variables and the SARs outcome, followed by the 

Reporting Odds Ratio (ROR) for each drug.7

	 Between 2021 and 2023, 24 755 reports of SARs re-
lated to these treatments were recorded in EudraVigilance.6 
Of these, 676 (2.8%) involved ONJ and met our inclusion 
criteria. No ONJ reports pertained to TP, and no SARs re-
lated to AP were reported by healthcare professionals in 
the European Economic Area in this period. Most cases 
occurred in women aged 65 - 85 years (Table 1). Romoso-
zumab, DNS, and ALN were mainly prescribed for osteo-
porosis (100%, 58.5% and 86.4%, respectively), while ZOL 
was mostly used in oncologic settings (69.2%). In all cases 
with available data, ALN was administered per os, DNS and 
RMZ subcutaneously, and ZOL intravenously. The most fre-
quent doses were ALN 70 mg (100%), ZOL 4 mg (74.4%), 
DNS 60 mg (100%), and RMZ 210 mg (100%). Mean treat-
ment duration was 69.3 ± 74.2 months for ALN, 32.7 ± 25.3 
months for ZOL, and 58.8 ± 32.6 months for DNS; duration 
data for RMZ was unavailable. Among DNS reports, most 
patients had recovered or were recovering at the time of 
the report (56.9%), with older patients being less likely to 
recover (p < 0.05). In contrast, most patients on ALN or ZOL 
had not recovered (66.7%). No associations were found be-
tween the outcome and treatment duration or dose.
	 When comparing different treatments, ONJ was more 
frequently reported for ZOL [ROR 2.03, CI (1.72 - 2.39)], fol-
lowed by ALN [ROR 1.40, CI (1.13 - 1.73)]. Romosozumab 
and TP had the lowest reporting rates [ROR 0.02, CI (0.00 
- 0.11) and ROR 0.01, CI (0.00 - 0.07), respectively]. No 
statistically significant association was observed for DNS 
[ROR 1.07, CI (0.90 - 1.26)]. The calculation of ROR was 
not possible to perform for AP due to the absence of any 
SARs during this period.
	 Our findings align with existing evidence on the rarity of 
ONJ.5,8 Nevertheless, this study stands out, to our knowl-
edge, as the first to compare these treatments using the 
EudraVigilance database and the ROR, providing unique 
insights from a globally representative dataset. Among an-
tiresorptives, ZOL showed a higher reporting frequency of 
ONJ, which may be influenced by its more intensive use in 
oncologic settings, as suggested by other authors.5 In con-
trast, DNS did not associate with an increased probability of 
reporting. These findings are based on spontaneous report-
ing data and cannot infer definitive causality. Nonetheless, 
they provide relevant insights into clinical decision-making 
and may offer some reassurance regarding the safety pro-
file of these treatments for this specific adverse event.
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