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Abstract

:

Medication-related osteonecrosis of the jaw (MRONJ) is an adverse event associated with antiresorptive and antiangiogenic drugs. The use of these drugs in the treatment of cancer patients with bone metastasis is necessary and standardized in the literature. A multidisciplinary approach for the patient’s management is strongly recommended. Therefore, it should be necessary to integrate the path of these subjects with a dedicated dental screening in order to first assess the individual risk of developing a MRONJ, and then to plan dental treatments and oral hygiene sessions, and finally to schedule a follow-up to intercept and treat early osteonecrosis. The aim of this manuscript is to propose a new simple medical report to evaluate patients affected by metastatic bone cancer in order to reduce the risk of developing MRONJ.
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1. Introduction


The relationship between bisphosphonates and osteonecrosis of the jaw was first formulated by Marx in 2003 [1]. Bisphosphonates are a category of medication that inhibits osteoclast-mediated bone organic processes and bone transforming by caspase-mediated cell death; they are approved for the prevention and delay of the complication of skeletal connected events. Currently, the right term to refer to this condition is medication-related osteonecrosis of the jaw (MRONJ); the amendment of the signifier from BRONJ (biphosphonates-related osteonecrosis of the jaw) to MRONJ is even to elucidate the growing range of osteonecrosis cases involving the jaws related to antiangiogenic and antiresorptive medications [2,3,4].



The American Association of Oral and Maxillo-facial Surgeons (AAOMS) [5] states that patients are affected by MRONJ if they have all of the following characteristics: (I) present or antecedent antiresorptive or antiangiogenic treatment, (II) exposed bone or persistence of a intraoral or extraoral fistula in the maxillofacial region that allows bone probing for more than eight weeks, as well as patients with stage 0 with prodromal disease (unexposed variant) [6,7,8], and (III) no history of radiation therapy or metastatic disease to the jaws.



Different osteonecrosis’ incidence between osteoporosis and cancer patients is highlighted in the literature; more important differences have been underlined between patients taking drugs intravenously rather than orally. The inhomogeneity of the data makes it difficult to define a real and cumulative incidence of this pathology. This, however, represents a significant problem as patients who develop recurrent MRONJ infections in the oral cavity can face serious complications, such as the suspension of oncological treatment in severe cases [9].



While the incidence of BRONJ in patients taking oral bisphosphonates ranges from 1.04 to 69 per 100,000 patient-years, in contrast, patients affected by osteoporosis present an incidence of DRONJ (drug-related osteonecrosis of the jaw) ranging from 0 to 30.2 per 100,000 patient-years. In consideration of these data, the AAOMS concluded that the incidence of ONJ (osteonecrosis of the jaw) in patients with osteoporosis is low. However, the incidence of BRONJ in oncologic patients receiving intravenous bisphosphonate therapies ranges from 0 to 12,222 per 100,000 patient-years and this increases considerably if the subjects are patients with malignancies taking subcutaneous denosumab, with a range from 0 to 2316 per 100,000 patient-years. Information about the incidence of ONJ induced by angiogenesis inhibitors could not be found in a reliable literature such as systematic reviews and/or consensus statements [10].



MRONJ can be challenging to treat and can cause significant pain and reduced quality of life for patients. Because of the difficulties in treating and the incidence of this disease, a correct diagnosis and staging are appropriate. Clinicians should investigate the presence of above mentioned AAOMS’ criteria to confirm a diagnosis of MRONJ [11].



A well-established staging system should be used to quantify the severity and extent of MRONJ and to guide management decisions and treatment strategies. The 2017 International Task Force on Osteonecrosis of the Jaw staging system for MRONJ, the 2014 American Association of Oral and Maxillofacial Surgeons staging system, and the Common Terminology Criteria for Adverse Events version 5.0 are considered suitable [5]. The same system should be used by all the different clinicians that are treating MRONJ patients.



MRONJ can be initially treated with a conservative approach; this may include antimicrobial mouth rinses, antibiotics if clinically indicated, effective oral hygiene, and conservative surgical interventions [12].



Refractory MRONJ can be treated with surgical interventions: if symptoms persist despite the initial treatment and keep affecting function, an aggressive surgical approach (e.g., block resection of necrotic bone or soft tissue closure) can be adopted. However, if bone exposure is asymptomatic, this technique is not recommended. Obviously, risks and benefits of the proposed treatment should be clearly analyzed by a multidisciplinary team together with the patient.



If MRONJ is diagnosed while the patient is being treated with BMAs (bone-modifying agents), evidence is not sufficient to support or refute the discontinuation of the BMAs. Administration of the BMA is under discretion of the treating physician.



During the course of MRONJ treatment, the objective and subjective status of the lesion should be discussed by the dental specialist together with the oncologist.



Coordination of care is fundamental to decrease the risk of MRONJ. It is important to perform an oral care assessment before the therapy when a nonurgent BMA treatment is scheduled for cancer patients. Consequently, a dental care plan should be developed depending on the assessment and it should be coordinated by the dentist together with the oncologist; necessary dental procedures should be performed before starting BMA therapy. The dentist should then schedule a follow-up routine after the beginning of the BMA treatment, for example every 6 months. Moreover, modifiable risk factors including poor oral health, invasive dental procedures, ill-fitting dentures, uncontrolled diabetes mellitus, and tobacco use should be identified and treated by the multidisciplinary team, motivating the patient too [13].



The proposal of this new simple medical report is to identify the clinical risk factors for MRONJ including dental surgery, tooth extractions, poor oral hygiene, not congruous dental prostheses, and the concomitant exposure to other drugs especially angiogenesis inhibitors and corticosteroids [5,14,15].



At the Department of Oral and Maxillofacial Sciences of “Sapienza” University of Rome, a multidisciplinary team set up in 2007 the CROMA Project (Coordination of Research on Osteonecrosis of the Jaws) [16], whose aim is to prevent or treat established MRONJ and to give relevant information and advice both to patients and to prescribing providers. In 2015, a new project called MoMax (MedicinaOrale e Maxillofacciale—Oral and Maxillofacial Medicine) was born in order to multidisciplinarily take care of head and neck cancer patients. This task force is primarily formed by dentists and oral and maxillofacial surgeons, but several experts (otolaryngologists, oral pathologists, oncologists, radiotherapists, and an expert in statistics) often join the group to provide a comprehensive patient-centered oral care delivery.



Starting this project raises the need to organize a dedicated medical record for these patients, in order to assign a risk class according to the patient’s clinical history and objective evaluation. According to the score assigned to the patient, the controls to perform oral hygiene and the monitoring of oral health will then be programmed so that an early diagnosis of MRONJ can be made. The personalized risk of developing a MRONJ in bone metastatic patients before starting antiresorptive and antiangiogenic agents will be assigned, and according to this assessment, suggest the most appropriate oral treatment choice and the subsequent follow-up during bone therapy, based on the previously described care pathway clinical experience [17]. Once the risk factors have been eliminated, frequent follow-up sessions are recommended to facilitate early diagnosis of pathology onset. If periodic checks are carried out, the timing of early interception of a possible pathological development of MRONJ is improved. This allows greater protection for the patient, less invasiveness of the sessions, simpler interventions for clinicians, and lower intervention costs. Inserting the risk stage of MRONJ into the healthcare delivery allows intervention in early stages, improving the outcome of these patients. In addition, with the aim of a health system such as the Italian one, an early intervention in these patients results not only in a better outcome for the patient but also in a reduction in the costs of management (hospitalization, surgery costs, and medicaments).



The dedicated clinical path should be set up as follows.




2. Materials and Methods


2.1. Dedicated Clinical Path


Oncological patients at the first diagnosis of bone metastases were discussed in a multidisciplinary board composed of a clinical oncologist, a radiation oncologist, a radiologist, and a dentist, in accordance with the directions of the AAOMS committee on MRONJ that supports a multidisciplinary approach for treatment with antiresorptive or antiangiogenic medications [5]. The oncological and bone therapy were defined; patients were classified as critical, serious, or stable depending on the severity of cancer condition and bone involvement (Table 1b).




2.2. Dental Examination


All information concerning the oncological patient’s conditions and the risk of MRONJ due to oncological and bone treatment planned (Table 1a) (score 1 to 3) must be known to oral health professionals before the dental evaluation.



Prior to starting the patient’s oral examination, his history must be obtained and recorded in order to assess the risk of osteonecrosis.




2.3. Radiographic Examination


Orthopantomography or CT Cone Beam must be made before starting bone therapy [5].




2.4. MRONJ Risk Score


The score is obtained by four different parameters:




	
pharmacological related score and treatment planned (Table 1a) (antiresorptive drugs risk = 1, antiresorptive plus antiangiogenics risk = 2, antiresorptive plus antiangiogenics plus corticosteroid risk = 3);



	
second reflects the oncological status at baseline (Table 1b);



	
the dental and oral score assigned (Table 2) (from 0 = no risk to 3 = highest risk);



	
the medical history risk factors (Table 3).








At the end of the dental evaluation, the patients may receive bone therapy. The patients must be evaluated again after 30 days of bone therapy and the check-up frequency depends on the last assigned score.



The medical records that we have developed are an effective tool to quickly identify individual risk factors related to MRONJ. The baseline dental score is awarded on the first visit, before the patient starts the pharmacological therapy. This score emerges from the assessment of dental caries (number and level), tooth mobility, periodontal disease, the presence of fragments of root caries, periapical disease, missing teeth, and stability and denture congruence or dislocations [18,19].



The role of the dentist is to work on the dental score in order to decrease it. The aim is to bring the initial dental score to “0” when feasible. In cases of included teeth or periodontal diseases, the score never will arrive to “0”; this gives the sense to the whole work since it is deduced that the clinical attention to the patient will never decrease.



The treatments are impossible in patients with critical or serious conditions. For these patients it is mandatory to prevent or minimize any delay to oncological treatment. The dental treatment may be even deferred after having stabilized the overall condition of patients on the basis of the degree and severity of skeletal related events (SREs) during bone therapy, but only if invasive dental treatment is excluded (score 1 or 2) (Table 3).



However, in all cases of non-restorable and those with poor prognosis (score 3) teeth should be extracted. Dentoalveolar surgery should be performed before undergoing therapy. Oncologic therapy should not be performed before the wound is completely healed (14 to 21 days).



In patients with total or partial removable dentures, any intraoral prosthesis is removed before starting the examination.



Attention should be paid to the risk of mucosal trauma: any decubitus must be immediately resolved, the prosthesis should be rebased when necessary and must be replaced if it is incongruous. It is not suggested to leave the patient without a prosthesis during cancer treatment so as to restore the physiologic occlusion plane and to allow a correct masticatory and aesthetic function [20]. Patients must be educated to the importance of regular checkups and to immediately report to the dentist the occurrence of pain, swelling, or mucosal inflammation. As these are non-specific symptoms, it is necessary to instruct the patient on the need to consult the dentist of their appearance [21].



At this point, the score mainly depends on drugs and comorbidities, and may vary from 1 to 2 points in most cases in our experience, and the anti-resorptive and antiangiogenic treatment can be started safely.



Depending on the individual final score obtained the patient will be entered in a follow-up program as shown in the Appendix A. On the assumption that in healthy patients (risk of MRONJ = 0), a complete dental examination and oral hygiene is normally recommended once a year and once every six months; in the case of healthy patients with fixed, removable, or implant supported prostheses, we recommend a check-up every six months in the event of a score = 1, every four months if score = 2, every three months if score = 3, every two months if score = 4, every month if score = 5 or more.



Dental prophylaxis, dental hygiene, caries control and conservative restorative dentistry must be continued indefinitely.





3. Discussion


Bone health is critically important for patients with metastatic cancer. Aminobisphosphonate, Receptor Activator of Nuclear factor Kappa-Β Ligand (RANK-L), and antiangiogenic agents have reported an increase of time to first and subsequent skeletal related events SRE(s) in large phase III studies. The beginning of bone therapy should be delayed to a multidisciplinary consulting in which the risk of major side effects of SREs as hypercalcemia, pathological features of long bones, and spinal cord compression must be assessed. Furthermore, any urgent need to begin systemic therapy or local palliative treatment and pain control must be considered, and the risk factors of MRONJ must be defined. Indeed, the safety profile of aminobisphosphonate, RANK-L ligand, and antiangiogenic agents showed that the exposure to chronic treatment could cause MRONJ, a significant adverse event that has an impact on patients’ quality of life [22,23]. The risk of osteonecrosis could be minimized by the complete removal of the predisposing factors and any possible triggers in the subsequent course of bone therapy [24]. Indeed, it is estimated that MRONJ rarely occurs spontaneously, more often after dentoalveolar surgery [25,26], infection, or trauma in patients with current or previous treatment with antiresorptive or antiangiogenic agents. It is necessary to know all the available information on the clinical status of patients, as well as the presence of any risk factors of MRONJ and patient comorbidities before dental assessment to modulate the aggressiveness of dental care [27]. Therefore, the need for integration between the various professionals involved in the treatment is strongly suggested, before, during, and also after the suspension of the bone therapy. Before starting treatment with antiresorptive therapy or antiangiogenic therapy, a thorough examination of the oral cavity and a radiographic evaluation are required. It is important to identify any acute infection and potential infection sites to prevent future problems that may be difficult to manage during bone therapies [5].



We underline that the management of patients with periodontal disease or included teeth can be critical as their dental score is likely to remain high. In fact, in these patients the sacrifice of many teeth that also potentially could be saved in non-metastatic patients became mandatory with the delay of cancer therapy until complete wound healing and the need for frequent checking becomes mandatory to reduce the risk of MRONJ in these high-risk patients.



Patients candidates to implant treatment need a separate mention. The goal of implant rehabilitation is to improve the quality of life of these patients [28,29], however there is no data in literature on implant treatment in cancer patients at risk of MRONJ, so the risk is considered to be associated with that of an extraction or other surgery. Thus, after weighing risks and benefits, it must be concluded that implant placement secondary to treatment with antiresorptive and antiangiogenic drugs is not indicated in cancer patients. The alternative may be to insert implants before starting bone therapy. Regarding cancer patients, however, we must consider two fundamental aspects: the urgency of cancer care and the patient’s life expectancy. It is obvious that cancer care should be started as soon as possible, and implant treatment would risk delaying therapy. In the case of bone metastases, life expectancy at 5 years varies from 5 to 40% [30] depending on the type of the tumor, the extent of disease, and its biological behavior. At this point, each of us is faced with ethical questions: to what degree is it right to subject these patients to a more or less complex rehabilitation program? Compared to life expectancy, is it right to propose a rehabilitation treatment? The decision must be made each time together with the clinical oncologist, based on the patient’s wishes, evaluating in each case pros and cons [31,32,33].



Patients should be kept under close observation, so during the dental examination it is extremely important to motivate the patient regarding dental care; the importance of fluoride applications and rinses with chlorhexidine (0.12% daily) must be clearly specified [34]. If despite all the attention, a surgical intervention becomes necessary (for example, a tooth extraction), the goal is to be the most conservative possible so as to minimize the trauma [32,33,34,35]. Bone manipulating should be minimal, burs should be avoided, as well as anesthetics with vasoconstrictors (which would decrease the blood supply), the local hemostasis must be accurate, the antibiotic coverage must be carried out with broad-spectrum antibiotics to be administered before and after surgical treatment for at least fifteen days.



Post-surgical follow-up must be appropriate to ensure complete healing. Drug holidays should be considered if systemic conditions permit reducing the risk of developing MRONJ and clinical symptoms [36,37].




4. Conclusions


In this study, a dental clinical record is proposed to evaluate patients who have to undergo bone therapy. This folder allowed us to easily classify our patients based on the risk of MRONJ and place them in a proper plan of oral treatment and follow-up. It is based on all the parameters that may influence dental treatment decisions: patient’s general condition, timing to start bone therapy and chemotherapy, and any condition that may increase the risk of MRONJ. We strongly suggest that a dental visit with a statement of no impediment must be mandatory before starting the use of antiresorptive and antiangiogenic drugs to prevent MRONJ [38,39]. We also stress the need to inform all patients of the low statistical risk of experiencing MRONJ when following the prevention protocols, and the risk incurred by not fulfilling the dental follow-up. Finally, the complexity of protocols of prevention of MRONJ, allow us to suggest in most of the cases, especially in patients with severe periodontal disease, the emerging need to centralize patients; most of the treatment can be performed in every dental structure, private or public, however, the clinical decision for each patient at the beginning and during the antiresorptive and antiangiogenic treatment must be taken in a multidisciplinary collegiate meeting.
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Appendix A


The following clinical folder was used by the dentists in the Head and Neck Departement of University of Rome “Sapienza” for patients who had to undergo bone therapy. The folder is divided into sections, follow the instructions to fill in.



Risk factors for MRONJ (tick Y for yes if the patient presents the risk factor, N if not. If at least one Y is marked, the risk factor score is 1).





	
Local Factors-Related

	
Anatomic factors

	




	
Poor oral hygiene

	




	
Previous MRONJ

	




	
Previous radiotherapy in the head and neck region

	




	
Demographic and Systemic Factors and Other Medication Factors

	
Age

	




	
Tobacco

	




	
Anemia

	




	
Diabetes

	




	
Antiresorptive for osteoporosis < 3 years

	




	
Antiresorptive for osteoporosis > 3 years

	




	
Antiangiogenics+antiresorptives

	




	
Corticosteroid therapy

	




	
Rheumatoid arthritis

	




	
Kind of tumor

	




	
Genetic Factors

	
Single Nucleotide Polymorphisms (SNPs) in gene responsible for bone turnover

	




	

	

	
Y

	
N







Dental formula at first visit Date …/…/… dental based score (See Table 2 and complete). (To get the dental score select the higher rating achieved).





	
Dental Based Score at Basline

	
Denture

	
Decay

	
Root

	
Periodontal

	
Periimplant

	
Endosseous

	
Included

	
Orthodontic




	
Score

	

	

	

	

	

	

	

	




	
Total Score

	







Total score at first visit (the total score at first visit is obtained by summing all the achieved scores):



_____ (oncological status at baseline) +__ (dental based score) +__ (pharmacological related score) +__ (risk factors) = _________



Clearance to oncological bone therapy: _____ (DATE: __/__/____)



First re-evaluation and recall program



First re-evaluation, 30 days after dental treatment: DATE:___/___/____



Oncological status: _______________



Pharmacological related score: ______________



New dental formula at recall visit Date …/…/….. (See Table 2).





	
New Dental Score

	
Denture

	
Decay

	
Root

	
Periodontal

	
Periimplant

	
Endosseous

	
Included

	
Orthodontic




	
score

	

	

	

	

	

	

	

	




	
total score

	




	
To get the dental score, select the highting rating achieved







Total score at first recall:



_____(oncological status at baseline) + __ (new dental score)+ __ (farmacological related score) +__ (risk factors) = ___________ + __________



Enter the patient in the recall visits program_____________.





	Total Score
	Recall



	1
	Every 6 months



	2
	Every 4 months



	3
	Every 3 months



	4
	Every 2 months



	5 or more
	Every 1 months






Follow-up scores.














	Date
	OncoStatus
	Dental Score
	PharmaScore
	Risk Factor
	Final Score
	Treatment
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Table 1. (a): Pharmacological related score; Medium risk (1) antiresorptive drugs (Zometa 4 mg iv, Denosumab 120 mg sc). High risk (2) antiresorptive drugs+ angiogenesis inhibitors. Severe risk (3) antiresorptive drugs+ agiogenesis inhibitors+ corticosteroid and/or chemotherapy; (b): Oncological status at baseline and related score. Stable (0): bone disease only. No critical locations. Hormone therapy preferred. Low delay the start of treatment could be planned. Antiresorptive therapy could be delayed until dental health is optimized. Serious (1): systemic disease not life threatening, bone metastases not critical, minimize delay to definitive treatment. Antiresorptive therapy could be delayed until dental health is optimized. Critical (2): life threatening disease in visceral site or bone disease in critical locations. Prevent any delay to definitive treatment. Antiresorptive therapy could be delayed until dental health is optimized.
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(a) Pharmacological Planned Related Score (See Table 1a and complete the boxes, then tick 1, 2 or 3).




	
Medication Related

	
Molecule

	
Antiresorptive

	
Antiresorptive + Antiangiogenic Agents

	
Antiresorptive + Antiangiogenic Agents + Corticosteroid




	
dosage

	

	

	




	
way of administration

	

	

	




	
Score

	

	
1

	
2

	
3




	
(b) Oncological status at baseline and related score (See Table 1b and tick the box).




	
Oncological Status at Baseline

	
Stable

	
Serious

	
Critical




	

	

	
0

	
1

	
2
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Table 2. Dental score and dental treatment.






Table 2. Dental score and dental treatment.





	

	
Score

	
Critical

	
Serious

	
Stable






	
Denture

	
0

No—mobile congruous

	
/

	
/

	
/




	
1

Fixed on vital tooth—mobile incongruous

	
/-remake mobile prosthesis

	
/-remake mobile prosthesis

	
/-remake mobile prosthesis




	
2

Fixed on devitalized tooth

	
/

	
/

	
/




	
3

Fixed on damaged tooth

	
Denture removal + Tooth extraction

	
Denture removal + hopeless tooth extraction

	
Same protocols of a healthy patient




	
Decay

	
0

No

	
/

	
/

	
/




	
1

I, III, V class

	
Immediate treatment

	
Deferrable

	
Deferrable




	
2

II class

	
Immediate treatment

	
Deferrable

	
Deferrable




	
3

Pulp involvement

	
Tooth extraction

	
Tooth extraction

	
Endodontic treatment and prosthetic restoration




	
Root

	
0

No

	
/

	
/

	
/




	
1

Devitalized

	
Tooth extraction

	
Tooth extraction

	
Prosthetic restoration




	
2

Non-devitalized

	
Tooth extraction

	
Tooth extraction

	
Endodontic treatment and prosthetic restoration




	
3

Hopeless

	
Tooth extraction

	
Tooth extraction

	
Tooth extraction




	
Periodontal Disease

(Armitage and Linde 1999)

	
0

No

	
/

	
/

	
/




	
1

Low gingivitis and recession

1 mm < CAL < 2 mm

	
Curettage

	
Curettage

	
Curettage




	
2

Modest socket < 4 mm with no mobility

3 mm < CAL< 4 mm

	
Curettage

	
Curettage

	
Tooth extraction




	
CAL = Clinical Attachment Level

	
3

Serious socket > 4 mm and/or tooth mobility CAL > 4 mm

	
Tooth extraction

	
Tooth extraction

	
Tooth extraction




	
Biological Periimplant

Complications

	
0

No

	
/

	
/

	
/




	
1

Gingivitis

	
Gingivectomy

	
Gingivectomy

	
Gingivectomy




	
3

Perimplantits

	
Extraction

	
Extraction

	
Extraction




	
Endosseous Neoformation

	
0

No

	
/

	
/

	
/




	
1

Non-odontogenic and included

	
Strict control

	
Strict control

	
Strict control




	
2

Non-odontogenic but exposure risk

	
Surgery

	
Surgery

	
Surgery




	
3

Odontogenic

	
Surgery

	
Surgery

	
Surgery




	
Included Elements

	
0

No, total endosseous inclusion with no contact with other elements

	
/

	
/

	
/




	
1

Semi-included without communication with oral cavity

	
/

	
/

	
/




	
2

Dysodontiasis without infection

	
/

	
/

	
Extraction




	
3

Dysodontiasis with infection

	
Extraction

	
Extraction

	
Extraction




	
Orthodontic Treatment

	
0

No, or non-invasive treatment (traditional removable or fixed appliance, invisaligne)

	
/

	
/

	
/




	
3

Invasive treatment (mini screws and bone anchors)

	
Removal

	
Removal

	
Removal








(to get the dental score, select the highest rating achieved). Treatment modality needs to be individualized based on oncological disease, and the patient’s condition.
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Table 3. Medication-related osteonecrosis of the jaw (MRONJ) risk factors and predisposing conditions.
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Local factors-related

	
Anatomic factors




	
Poor oral hygiene




	
Previous MRONJ




	
Previous radiotherapy in the head and neck region




	
Demographic and systemic factors and other medication factors

	
Age




	
Tobacco




	
Anemia




	
Diabetes




	
Antiresorptive for osteoporosis < 3 years




	
Antiresorptive for osteoporosis > 3 years




	
Antiangiogenics + antiresorptives




	
Corticosteroid therapy




	
Rheumatoid arthritis




	
Kind of tumor




	
Genetic factors

	
Single nucleotide polymorphisms (SNPs) in gene responsible for bone turnover
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