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CKD and Bone Health
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Osteoporosis

+ Affects up to 200 million women worldwide and causes 9 million
fractures annually.

* Related fracture occurs every 3 seconds. Among people over age
50, an estimated 1 in 3 women and 1 in 5 men will experience a
fragility fracture.

* Chronic kidney disease (CKD) stages 1-4 affects up to 20 million
Americans, and stage 5 disease affects about 750,000.

* To confound the diagnosis and treatment even further, as patients
age, the prevalence of both osteoporosis and CKD increases.

Chronic Kidney Disease

* Pts with CKD are more likely to develop osteoporosis and fractures than
age-matched controls without kidney disease.

* Risk of fracture-related mortality increases as the severity of CKD
increases.

* Pts with CKD-MBD may need different treatment of fragility fractures,
and standard osteoporosis therapies may be precluded in some high-
risk patients.

* Examples of CKD-MBD include osteomalacia (decreased mineralization
of newly formed bone), secondary hyperparathyroidism, mixed
uremic osteodystrophy, amyloid bone disease, and adynamic bone
disease.

» CKD-MBD is an independent risk factor for fragility fractures.
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Q. What tests should we pursue to make a diagnosis
of renal bone disease, and which stages of CKD are
we most concerned about?

*In stage 3 CKD, it's sufficient to use T-scores and/or
fracture history to make the diagnosis of
osteoporosis—without looking for evidence of CKD-
MBD. Treatment with standard agents for
osteoporosis is recommended.

*In stages 4 and 5 (eGFR <30 ml/min) where one
cannot use T scores or fracture history to make the
diagnosis of osteoporosis.

* In these later-stage patients, the 2 most important markers of CKD-MBD are
parathyroid hormone (PTH) and bone specific alkaline phosphatase (BSAP). A high
PTH (>6x the upper limit of normal) rules out adynamic bane disease and suggests
hyperparathyroidism. Treating this secondary hyperparathyroidism is the goal of care
to prevent fragility fractures,

+ A high BSAP also goes against the diagnosis of adynamic bone disease in most
patients, except in those who have just had a recent large bone fracture.

* A high BSAP may be suggestive of Paget’s Disease, bone metastasis, and osteomalacia.
A low BSAP in a patient not on any antiresorptive therapy may suggest adynamic
bone disease. The combination of a low PTH (<150 pg/mL) and low BSAP has a high
positive predictive value for adynamic bone disease. In these patients, use of
antiresorptive therapy typical of osteoporosis management is not recommended,
because there is little bone resorption to target.

BSALP and iPTH in CKD

High turnover vs Low turnover

Table 1 Brief samemary of the pedictive valoe of intact PTH ssd BSAP ia CKD patiests

Blood mker High trmoves semsitovty [ pecs  Posiive prdictabiity
L=
BSAP> X aginl 100% / 100 w5
HSAP> 15 aginl nEIE 5
BSAP> 0 agil. [
#FTH > 200 pyiml. ws
b

PTH 150 pyind.
HASP+FTH > 20 ng> 200 pyed.

PTH 2 50 pgml.

FTH>IX LN

Blood marker wpecic- Positive predicrab
BSAP< X aginl. 100% / 1005 100%

BSAP< 15 aghml BY s 3%

BSAP 10 sl WIS

PTH < 200 pg'ml. RIS os

PTHe 15 pyfal. I L
B

PTH<IX LY wssrerys Calcified Tissue International (2018) 103:111-124
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+ Other important tests typically ordered in patients with CKD stages 4-5

include determinations of calcium, vitamin D, and phosphorous, as the
handling of all of these important minerals is deranged in advanced CKD
and plays a significant role in bone turnover, mineralization and volume.

+ CKD-MBD and osteoporosis can co-exist. it is suggested by persistent
hyperphosphatemia, elevated PTH and "normal” BSAP. The treatment for
CKD-MBD is to manage hyperphosphatemia and secondary
hyperparathyroidism, not typical osteoporosis therapies. However in high-
risk patients (prior fragility fracture, T-scores <-2.5, age >65 years), once the
CKD-MBD metabolic parameters are managed, osteoporosis medications
can be considered.

* Regarding the occasional need for bone biopsy in patients with suspected
renal osteodystrophy, it is only considered in patients with CKD stages 4-5
when suspected adynamic bone disease based on blood tests and needs to
consider either an antiresorptive agent or, if adynamic, an anabolic agent
first line in high-risk patients.

Summary

* CKD-MBD and osteoporosis may share some similar
pathophysiologic processes leading to more fragile bones, but

with a crucial difference in the amount of bone turnover that is
occurring.

* Since many of the medications for osteoporosis are based on

decreasing bone turnover, distinguishing states where no or low
bone turnover is occurring, as in some forms of CKD-MBD, is

important to make before considering osteoporosis therapy.
* The cohort of CKD patients where the mineral and bone disorder

is most problematic is CKD stages 4 and 5.
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MRONJ (AAOMS 2014)

T TR

Current or previous treatmentwitha  Current or previous treatment with

bisphosphonate antiresorptive or anliangiogenic agents

Exposed bone or bone that can be

Expased bone i the maxllofacial probed through an intraoral or

region that has

persisted for more than 8 weeks extraoral fistula(e) in the maxillofacial

region that has persisted for more than
eight weeks

No history of radiation therapy tothe  No history of radiation therapy o the
jaws jaws or obvious metastatic disease to
the jaws

- Ruggiero et al. J Oraf Maxilofaoal Surg {2014)- AMOMS Position paper
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Position Papers

BISPHOSPHONATE RELATED ot s o 1108
OSTEONECROSIS of the JAW
(BRONT)
- Position Statement of Korea-
AZATH0|ES AR 2015
o (eI tfshaAEtE|
o
20000506 32
2009.06.02 )
2009006.2% 5F
Afdenos

INITIE ALFLHER IRFITIRNARE

| Journal of Oral and Maxillofacial Surgery

e 1, e 5, Seplamber X1, Fages 1105-1117

Pamid (Aredia) and i (Zometa) induced
avascular necrosis of the jaws: a growing epidemic

Incidence of MRON)J

e v i

9%

bR

OREy IHIINME 0001% ofstE MR o I 157 FRERY 3
A7 TENM BRONIZ HiER 004% Y2309 FUSY FAAF 68
B, WUMXM BRON) SEEE 1RGNN 2160 FOUEE SXAMEC)
#o

ER L] ]

FFHAEARHOE NE ENQH WM WUER 104-699/100000
patentyears FAH X2 A0S WUHS 0-90/100000 patient-years 0f0
RN a2 me FAma
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Long duration of treatment

+ B6/Female
« 2017-02 £
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- INEY BEY VE SO3F HAY FY FO|U TED YY2 2§ (Bonvival?)
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o T-score<-4.5 0|39 BRZ 20125 E 2|t (inj/IMs) MEEYLULC BRI
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. 2018-10 H|2 B2 (PTH £, sequestrectomy 23])

Medication related osteonecrosis of the
jaw (MRONJ)
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- Ruggiero et al. J Oral Maxillofacial Surg (2014)- AAOMS Pasition paper

Oncologic Doses of Zoledronic Acid Induce Osteonecrosis of
the Jaw-Like Lesions in Rice Rats (Oryzomys Palustris) with

Periodontts II || II
Wi 3 M | " Rt o
WS

c- (Tl un [
ABL [ingeal mrteca|
i} L+

':l: .llllﬂ

g bt um un p 4w w

B wehicle W HD 20U

+ HD Zol - Zolendronate 80ug/kg {once a month, IV)

- Aguirre et al. / Bone Miner Res (2012)
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Spontaneous Osteonecrosis of the Jaw During Bisphosphonate Therapy: An
Unusual Etiology of the Numb Chin Syndrome

A 75-year-old White woman

+ Moderate renal insufficiency (Kidney Disease Qutcomes Quality Initiative [KDOQI] Stage Il
with estimated glomerular filtration rate [eGFR] of 40 mL/min/1.73 m2)

+ Multiple myeloma with several bone lesions in her thoracic and lumbar spine, which were

treated with several vertebroplasties.

Underwent an autologous stem cell transplantation in 2006, with relapsing disease in 2009.

Currently treated with lenalidomide and low-dose dexamethasone.

+ Oral bisphosphonate therapy with zoledronic acid was started in 2010 and had been

interrupted 3 weeks prior to admission due to the diagnosis of a spontaneous osteonecrosis

of the right jaw.

A bone biopsy performed at that time excluded tumorous infiltration and infectious

processes.

- Schumidhauser and Bardell. Jourmal of paliative and pharmacotherapy (2016)

The effects of adjunctive b el

parathyroid hormone injection =2

on bisphosphonate-related e

osteonecrosis of the jaws: an  Foimiem,

ammal StUdy m:::_f.:;.':..:um + 0.1 mg/kg ZA (Zometa , 4

mg flacon, Novartis, Turkey)

It J ol Masillooc Srg, 1 42 13- 1400 + Intraperitoneally (i.p) - three
ey, g 1 D01 o 2641 308,001, vl emlime at g www sciencrdirest com times a week for & weeks

Table 4. The presence and severity of inflammation in the four study groups.

Mild to moderate  Severe
Group o i jon (1) i ioa (1) i ion (2)
I 58 100% L] (8

n TR o
m |z.n\+ Ext % 0% 100 l
n “Eur o nm

S8, sterile saline; ZA, zoledrosic acid; Ext, tooth extraction; PTH, pasathyroid hormene.
* A statistically significant difference was observed in groups 1l and IV compared with group
1{P<001).

Position Paper

A
oy

of the Jaw—2014 Update

Dentoalveolar surgery is considered a major risk factor for developing MRON.
+ Dentoalveolar surgery

» Toaoth extraction

» Dental implant - unknown

+ Endodontic pracedure - unknown

» Periodontal procedure - unknown

Wedicaion et Ostecneoss o e and et Bisphosphonate-Associated Osteonecrosis of the Jaws and
Impts ares: A Syteatc Reiew Endodontic Treatment: Two Case Reports
+ Due to the heterogeneity of the included studies and the high risk - Sarathy et al. Journal of Endodontics (2005)

of bias, there is no evidence of the safe use of oral antiresorptive
agents prior or after dental implant surgery.

+  Indeed, implant failure and ONJ development can occur and
represent a devastating side effect that should be considered
during treatment.

- Guazzo et al, Journal of Oral Implantalogy (2016)
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Medication-Retated Ostecnecrosis

of the Jaw—_2014 Update

» Risk factors

» Mandible>Maxilla
» Denture use
» Pre-existing inflammatory dental disease (periodontital disease or periapical pathology

» Type and Duration of Medication

Prevalees of 8 by P B

MRONJ 0|5 7}&8t7p?

(Biomarker)

Oral Bisphosphonate-Induced

Osteonecrosis: Risk Factors, Prediction of
Risk Using Serum CTX Testing,

Prevention, and Treatment

of pain and clinic

—— w o
evidence of infection. The morning fasting serum C-terminal telopeptide (CTX) test
results were observed to correlate 1o the duration of oral bisphosphonate use and could indicate a
recovery of bone remodeling with increased values if the oral bisphosphonate was discontinued. A
stratification of relative risk was seen as CTX values less than 100 i

vatlues between 100 pg/ml and 150 pg/ml. representing moderate risk, and CTX values above 150 pg/ml.
representing minimal risk. The CTX values were noted to increase between 25.9 pg/ml. to 20.4 pg/ml.

Fror snchy manth of o den halidw indicating 2 reeoveme of hone remadaling and 2 on;

limas ag tov whan

<Level of C-telopeptide>
« Less than 100pg/ml: High risk 3 . )
+ 100pg/mi~150pg/mk: Moderate risk ++ Small sample size - 30 patients

+ 150pg/ml: Minimal risk # No control group

- Manx et al. ./ Oral Mautiofac Surg 2007)
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Ying-Dae Kwen Retrospective study of two biochemical

ison o markers for the risk assessment of oral

Dong-fin Clung hisphosphonate-related osteonecrosis of

Yoog-Duk Park the jaws: can they be utilized as risk
markers?

Result: Twenty-three ONJ patients had taken for pOrosi and
the s-CTX testing results were low levels of 10192 pg/ml (mean: 93.2 + 49.4pg/mi). Mean
of s-CTX of the control (n=61) was 125 + B5.7 pgiml The duration of BP therapy ranged
between 1and 10 years (452 + 26). The -0C level was estimated between 0.2 and 54 ng/
mi{1.91 & 1.51ng/mi). The mean &CTXvalue of the contral group was higher but without

significance (P=0.12). The s-0C values of the ONJ group were significantly lower than the

lowest value of the reference range (P <0.001).

Condusion: As a result of the s-CTX and 5-0C testings at the diagnosis of BRON the values
of the two marken were decreased The decrease of the s-OC values implies a problem
during the bone-formation process. Thersfore, we can asume that in this patient group,
invasive dental ibutes to an i in the risk of BRON! incidence. This result
may imply that, during bisphosp therapy, si ideration of $CTX
showing inhibition of bone resorption and -OC indicating the degree of bone formation
might be a set of risk markers ass2ing rik prediction for BRON) before invasive dental
Surgery.

- Kwon et al. Clin Oral fmplants Res 2011)

Machine learning to predict the occurrence of bisphosphonate-related
osteonecrosis of the jaw associated with dental extraction: A preliminary

report
Table 1
Comparison of parameters between cases and controls.
BRONS Y (case) e feontrol) P
(a=41) (n=84)
Perioperative serum CTX level (pg/ml)
Mean = u 05 = 205 2RO = 1174
Medizn [1GR] 1630 (95.0; 3540 2350 [1740; 3175 0003 Mann-Whitney [/
Lower thas 150 pg/ml. 20 (48.5%) 9(107%) <000 Chi square sest
150 py /L o bighee 21 {51.7%) 75 (89.3%)

- Kim et al. Bone (2018)

Assessing the utility of serum
C-telopeptide cross-link of type 1
collagen as a predictor of
bisphosphonate-related
osteonecrosis of the jaw

A systematic review and meta-analysis

JADA N hitpdfadaadacrg July 2016

Conclusions and Practical Implications. A systematic review of
the literature with meta-analysis does not support the use of sCTX levels
as a predictor of the development of BRONJ. Further prospective large

sample studies are needed to understand the role of sCTX as a predictor

for BRONIJ.
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Biomarkers for Bisphosphonate-Related m

Osteonecrosis of the Jaw

Materiahs and Moshade Foety cight Sprague: Diwley rats were randomnly divided kst the bephosphonate group (x = 61,
who were ineciod once a week with soledronic acid, and the contrel groap (m = 121, who were inkected once 2 week with
saline. After 6 weeks, surgical inbervestion was performal, snd injecions were contissied up 10 8 wedo, Rats bn the

Bisphasphonate group were then further claifid to the ON] group, and the non-0N] group, and bicmarkens, indlading
OC, TRACT Sh. RANKL, and 09, were awsemod at hancline (T0), ot sargical imtervention (T1), and at sacrifice

somcaphosmetric sy for quantification of exteoclats was performed.

Rewle Rey Iy s TRACP 5 vl ane the RANKLIPG ratho were sgnificantly

decremed over time i the ON) group compared with the non-0N] group (p < 05). Az T2, the ares under the curve was

- Kim et al. Clin implant Dent Relat Res (2016)

Salivary proteomics in bisphosphonate-related
osteonecrosis of the jaw

bolism, immunclogical and dermatological diseases. OFall the differentially expressed proteins, we

selected metalloproteinase-9 and desmoplakin for further validation. Immunoassays confirmed increased
expression of metalloproteinase-9 in individual saliva (p=0.048) and serum samples (p=0.05) of BRON]
patients. Desmaplakin was undetectable in saliva. However, desmaplakin levels tended to be lower in

BRON] serum than cotrols (p=0.157).

- Thymbigere-Math et al. Oral Diseases (2015

Biomarkers to predict the onset of biphosphonate-related
osteonecrosis of the jaw: A systematic review

Conclusions: The present review suggests that no useful markers are currently available to evaluate BRONJ risk.

Nevertheless, the present paper indicates that a paradigm shift from bone turnover biomarkers to angiogenesis and
endocrine markers could shed light on this search.

- Lorenzo-Pouso et al, Med Cral Patol Oral Cir Buccal (2019)

Association between biomarkers and medication-

related osteonecrosis of the jaws: a systematic
review

Conclusions: Although many biomarkers have been associated with MRON., the present SR found
scarce clinical evidence supperting the use of these biomarkers for the diagnosis and prognosis of
MROMJ.

- Moraschini et al. Oral Surg Oral Med Oral Pathol Oral Radial (2019)

Cessation of at-risk
Medication

derEctesctsl Aursl asa | 191
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Cessation of at-risk medication

+ The AAOMS Position Paper on Bisphosphonate-Related Osteonecrosis
of the Jaw, revised in 2009, recommended discontinuing oral
bisphosphonates for 3 months prior to and 3 months following
invasive dental surgery - systemic conditions permitting.

However, there is currently no evidence that interrupting
bisphosphonate therapy alters the risk of ONJ in patients following
tooth extraction.

- Rugglero et al. [/ Oraf Maxillofacial Surg (2014)- AAOMS Position paper

;.. Pharmacotherapeutics m;rﬁmum Cessation of at-risk medication

Bisphosphonate-related osteonecrosis of the jaws:
a potential alternative to drug holidays

Soughen © Dusen, D05 « Dt M. Jones, D05

T T S

Damm and Jones et al. (2013)  + No studies to support these recommendations
+ Based on bone physiology and pharmacokinetics
+ 50% of serum BP undergoes renal excretion
+ Osteoclast (life span) : 2 weeks
+ Serum BP : The majority of free BP within the serum would be
extremely low 2 months following the last dose of an oral
bisphosphonate
3 4 2 month drug free period should be adequate prior to an
invasive dental procedure.
AAOMS Committee + Level 5 evidence
Limited data to support or refute the benefits of a drug holiday
A theoretical benefit may still apply for those patients with extended
exposure histories (>4 yrs)
+ The modified drug holiday strategy as described by Damm and Jones
to be a prudent approach for those patients at risk.

- Ruggiero et al. ./ Oral Maillofacial Surg (2014)- AAOMS Position paper

Machine leaming to predict the occurrence of bisphosphonate-related
osteonecrosis of the jaw assoclated with dental extraction: A preliminary

report - Kim et al. Bone (201
Table |
(Compartson of passmeters between cases and control
BROKY Yo fome) No fosstral) A, ¥

(a=dn) =80 " A\
Trug boiidsy before deneal estraction \U
Slems = 25 = 083 116 = 1081
Sedian (10A) 000 0 0 [1an; 168} ‘6"‘“ Mase Wity U et
Irecatha of harter (0 3 [464%) e Zaone i e st
Longer than 3 menthy ) 45 (s36%)
The effect of bisphosphonate discontinuation
of postoperative medication-related jaw after

tooth extracti O - Kang et al. / Kovean Assoc Oral Marilofac Surg (2020

Resuits: The BP-contiuation (BC) ad BP-isohgg (BPDXC) grops included 179 and 286 patients, respectively. One patient in the BPC
group and no patients in the BPDC group developed MRON (P=0.385). The patients in the BPDC group stopped recerving BP therapy at a mean of
3502335 months prior to tooth extraction.
Conclusion: The possibility of pre-cxisting MRON) in the extraction area musst be considered during the extraction . Routine discontinu-
aticn of BP medications for several months before the extraction procedune should be carefiully considered, 25 evidence of its efficacy in reducing the
development of post-exiraction MRON) is imited.
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Denosumab &
OtH ok kX[ QI 7}?

Google image (fiercepharma.com)

RANK ligand inhibitor (denosumab) is an antiresorptive
agent that exists as a fully humanized antibody against
RANK ligand (RANK-L) and inhibits osteoclast func-
tion and associated bone resorption. When denosumab

treatment of multiple myeloma. Interestingly, in contrast
to bisphosphonates, RANK ligand inhibitors do not bind
to bone and their effects on bone remodeling are mostly
diminished within 6 months of treatment cessation.

- Ruggiero et al Jf Oraf Maxiiofaoial Surg (2014)- AADMS Position paper

(- UPTpp——

- Lipton et al. Ciinical Medlicine insights: Cincolagy (2012)

Denosumab and osteonecrosis of the jaws - the 2014)
pharmacology, pathogenesis and a report of two cases
M OMalloran,” NM Boyd ¢ A Semeh?

+ Patient #1 + Patient #2

*» 60-year-old male / Metastatic carcinoma
of the prostate

* 120mg Xgeva® / monthly

* No history of BPs or Radiotherapy

* Spontaneous development

« Overall incidence of ONJ in cancer
patients receiving denosumab was
1.7% [95% CI: 0.9~3.1%]. (Qi et al.

* 72-year-old male / Prostate cancer
* 120mg Xgeva® / monthly
* Prednisolone (10mg/daily)

= Extraction

o
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Medication-related osteonecrosis of the jaw associated
with bisphosphonates and denosumab in osteoporosis

J Bagan'?, A Peydré?”, J Calvo', M Leopolda®, Y Jiméner", L Bagan’

OBJECTIVE: To describe the clinical characteristics and
eralution of det of rad &

Previour bisphasphonase iresmest
s of the jaws (MRON]) associated with denosumab in Cox A Goode  Diea B ey
aiteoporatic patients. Ding Morshs
MATERIAL AND METHODS: We present |0 new cases
of MRON| im patients receiving denosumnab for osteo- 1 8% F  Osieoporss Desoserssd 3 | Co— | =
porosis. We describe the mean doses of denosumab, 1 % F Oseoporis Demowsrsh 1 o
previous intake, and the dlinical charac- 1™ F Ouogo Desommad | [ ae— 8
veristics associated with the osteanecrosis, such as local ; :; :_ Oseopornuis  Demosamah 1 Riscdoonas ;
contribating factors, symptoms, and evolution afer 6 & F Owopomis Desosmsb ) {[— []
treatment. T W F  Ouoors Doscssad 6 - 2
RESULTS: The mean number of dencsumab doses was : 2 :f Oteopornis  Denowarzals 1 Risecoeste :
34 £ 11, In 9% of patients, there was g priae history of Onteopoeonis Dracomnish hanckousie k
oeal bi I il wth x ke dackdicn aF 0 8 F  Onopons Desosnsd 4 Tm— ;
4678 £ 1511 months. The mest common local factor -
was dental extraction (§ cases; 60%), and most cases Bicsomnuls 6 o sobcstsmcoely every st oo,
had necrotic bone exposure (10, 90%). Sclerosis of the
bone was the most common radiographic finding.
|mmmu-mommmum - Bagan et al. Oral Diseases (2016)
“Cure’ after comservative treatments was obtained in
TIA%
CONCLUSIONS: Most of our cases were in the carly
stages of MRON], and the success rate after conserva-
thve treatment was high.
Oral Diceases (2016) 22, 324129
R p———
Contents lists avadable st ScenceDinct
&’ Journal of Cranio-Maxillo-Facial Surgery
A5l

ELSEVIER fournal homepage: www jcmis.com

Osteonecrosis of the jaw in patients treated with denosumab: A m

multicenter case series =

Suad Aljohani “"", Robert Gaudin °, Julian Weiser *, Matthias Troltzsch *,
Michael Ehrenfeld *, Gabriele Kaeppler *, Ralf Smeets °, Sven Ot

* Departruen of Orel end Mamisfacial Sarprry: {ubeny- Mamsmibans- Uererstat Head frof. D Mot D Mt . Mchort Breafeld, mdwarmimzse
Ju BT, Msch, Germany

* Depremaal of Osal Bk 4 (Bl Schrmor, ing Abefudasis Univenty, A Salaimaniyh, 1050, Jodish_ S i

b . 4 ST Bevf Gy

 Drpartmest of Oral amd Molofacial Sarprry. Usiversty Mesical Conter Humbory-Eppedor] Marsshtmafie $2 X051 Nessburg. Cermany

of the jaw in patients treated with denosumab: A

= i ) )
e Sead Alpobani **, Robert Carain', ki Weiser , Matthias Tridzsh
Michae] Eteelield *, Cabriele Kaeppler *, Ralf Smeets *, Sven Ot *
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Osteonecrosis of the jaw in patients treated with dencsumab: A
multicenter case series

Wiachise] Ehueried . Gibwiele Karpples . Ralf Simerts *, Sors Ooia *

Case Age Sex Primary disease D dene Hurnber of deses Hx ol 80y Comorbidities Local factors
1 @ F oF Bmgmonts 2 %o A alleryy. hypoebyrodiin Ear, 1P
3 kH F ar 60 /G months L] HT, Cor, OVD Exr
36 2 F o 60 mg 6 months. 13 Mo .0 Extr, P
£l K F op 6 g6 monthy 1 o COPLHT Extr
Case |Drug Holiday (M) | Treatment Treatment
outcome
2 6 Surgical 16 Healing
5 6 Surgical 7 No healing
% 7 Surgical 3 Healing
51 unknown Surgical 3 Healing

+ Clinical chracteristics and treatment outcomes were not significantly different
between patients with and without previous treatment intake of
bisphosphonate

Vi, J25 N | Jamsry 2018

Rapid onset of osteonecrosis of the jaw in patients switching =~ @
from bisphosphonates to denosumab

Nowmn Yarom, DMD," Towy Sorel Lazarovici, DME. Sara Whitefield, BDS." Tal Weissman, DMD.!
Oshri Wassersug, MD.” and Ran Yshalom, DMI¥

Table I, Demographic charactenissics Tabie L, Chica femees »
Arad L=y
[T ——— id frif iy
W Nad  Prabe Ohrmririsy fueih  jue Pk :
Meymmish 633 wOsm @ P P T T Y B
Gesder.n ] §
Make i 1) mi -- = L
Femue 1 ) 1 cossrreet s AL S 1
[——r— e ——— '
Bies aewer LT T TR TR} e 1
Proseas cuacer 1) 1 Dt sy My 1@y 1
Lumg comcer gt W mn 1mn
") Lision of DAL 8 7%} .
[r—— T T T e o B T i im, Mo il
Seking 2 0 # i um = e Fig. | Nember of denomumab descs befoee the oeset of symp-

B Sophesplomster 511 undnd devistan. » oo, prrors toms of osieonecrosis of the

Conclusions. Denosumab-induced ONJ might develop rapidly in patients previously treated with BP. ON| developed sponta-
neously in most patients treated with denosumab. In light of our sample being small, there is need for further investigation on
our conclusions, (Oral Surg Oral Med Oral Pathol Oral Radiol 2018;125:27-30)

- Yarom et al. Oral Surg Oral Medlioine Oral Pathol Oral Radiof (2018)

Patient evaluation
and Management
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MR, modication-risted osieonecss of e

- Nicolatou-Galitis et al. Oral Sury Oral Med Oral Pathol Oral Radiol (2019)

Prophylactic dental treatment

Prophylactic dental treatment should be carried out on all high-
risk patients to minimize the probability of its development.

Extraction of partially embedded teeth; Conservative endodontic
and prosthodontic therapies of teeth with good prognosis;
Periodontal stabilization splints for teeth with grade 1 or 2
mobility in patients with good dental hygiene, Extraction of such
teeth in patients whose dental hygiene is poor; Identification and
treatment of occult pockets of infection

~ Nicolatou-Galitis et al. Oral Surg Oral Med Oral Pathol Oral Radial (2019)
- Ruggiero et al. J/ Oral Manillofacial Surg (2014]- AADMS Position paper

Initiation or Restart of bisphosphonate or
denosumab

In our opinion, bisphosphonate or denosumab therapy should not
be initiated before the mucosa has healed and adequate bone
remodeling has occurred; this is unlikely to happen within 1
month of dental treatment.
- Nicolatou-Galits et al. Oral Surg Oral Med Oral Fathol Oral Radiol (2019)

The antiresorptive should not be restarted until osseous healing
has occurred.
- Ruggiero et al. / Oral Maxilofacial Surg (2014)- ANOMS Position paper
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Oral Bisphosphonate-Induced
Osteonecrosis: Risk Factors, Prediction of

Risk Using Serum CTX Testing,
Prevention, and Treatment - Marx et al. J Oral Maxillofac Surg (2007)

ORAL BISPHOSFHOMNATE-INDUCED

= OSTEONECROSIS: RISK FACTORS, PREDICTION OF
RISK USING SERLM CTX TESTING, FREVENTION,
AND TREATMENT

The American Society for Ta tbe Editor:—In their anicle “Oral Bisphosphonate-
Bone and Mineral Research Induced Osteonecrosis: Risk Factors, Predsction of Risk Us-

Img Serum CTX Testing. Prevention, and Treatment,” Marx
ctal’ proposed usi Aelopeptide (CTX) 28 2 ool 10
mayo.edu ashmr.olg “assess risks and guide reatment decisions” in the manage-

ment of osteonecrosis of the jaw (ON]) in the setting of oral
bisphosphonate therapy. Unfortunately, the data presented

the opinions of the task force members, The readers of the
Journal of Oral and Maxiliofacial Surgery should be
aware that of the 23 authors of the ASMBR position paper,

they disclose that 12 (52%) are paid consultants of Novartis,
7 (30%) are paid consultants of Merck, and 6 (26%) are paid
consultants of Amgen or Proctor & Gamble Pharmaceuti-
cals. All these companies make antiresorptive drugs that

| Phossy Jaw

Uncovering the Cause of “Phossy Jaw”
Circa 1858 to 1906: Oral and Maxillofacial

Surgery Closed Case Files—Case Closed

Robert E Marx, DDS*

Patient

W

~ Dental Medica
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Take Home Message
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Vertebral Fragility Fracture (VFF)
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Vertebral Fragility Fracture (VFF)

« Definition

v Developed because of a minor injury (a force equivalent to a fall from a
standing height or less) or in the absence of a recognized cause

« Prevalence

v Increases with advancing age

v'Scandinavia (26%), Eastern Europe (18%), North America (20-24%)

v Age-standardized rates in studies combining hospitalized and ambulatory
vertebral fractures are highest in South Korea, USA, and Hong Kong
and lowest in the UK

Ballane G, Cauley JA, Luckey MM, ot al,
Worldwide prevalence and incidence of osteoporotic vertebral fractures. Osteoporos Int 2017;28(5):1531e42.
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Age-specific incidence of Fragility fractures in
S. Korea

Age-spectic incidences
7 100,000 perasn / year

= v

Solon ; : Spine
-l ',r""Spine..'\_ - Increases rapidly at 60s
m{ —+ Hip

/ - Increase rapidly at 70s

Wealth Insurance review and Assessment ~
Service report 2008-2009, Kores !

Vertebral Fragility Fracture (VFF)

« Clinical significance

v Impact on quality of life (QOL) of the older population
¥ Pain, decrease mobility and physical function, sleep loss, increased
mortality

Salaffi F, Cimmino MA, Malavolta N, et al.
J Rheumatol 2007;34(7):1551260.

v Economic burden reaching £12 million per year in the UK or $113 million
per year in Australia in direct medical costs

Ballane G, Cauley JA, Luckey MM, et al.
Osteoporos Int 2017;28(5):1531e42.

v'Having previous vertebral fractures can increase the risk of a future
fracture 5-fold

Lindsay R, Silverman 5L, Cooper C o al.
JAMA: 3 Am Med Assoc 2001:2!5(]):@?09{3—5

VFF — Difficulties in diagnosis

« Acute vertebral fracture

¥ Occurs even without or minor trauma
v'Sometimes has no specific symptoms
¥'Missed by physicians — legal problem

+ Delayed initial diagnosis

+'Results in non-union
v Kyphotic deformities
v'Poor prognosis

= Confirmation tests

vMRI
vCT S, |
vSerial plain radiographs T 4
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VFF — Difficulties in diagnosis

vM[72, 27t S-S A Bio| 259, 52|7F =3 Ot=CH

PTD 9 day PTD 6 weeks PTD 10 months

Don't’ trust initial radiograph

Diagnosis — Difficulties in diagnosis

vF[72, 21&3 g0l 52| &3

Diagnosis — Difficulties in diagnosis

¥'Mainstay of Dx:
- MRI (T1 image, low signal)
- Bone scan..
- X-ray

igEresst
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Diagnosis — Difficulties in diagnosis

¥'F/84 intractable back pain for 1 month.

Diagnosis — Clinical suspicion

« What is the most reliable P/E finding to suspect VFF?
v Tenderness ?

¥ Sudden back pain (within 2wks)
v'Emergency room or outpatient clinic
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Diagnosis — clinical suspicionculties in
diagnosis

« Prospective study in 4 independent institutions

Inclusion

v'Aged over 60 years
v'Sudden back pain (within 2wks)
v Qutpatient clinic

» Exclusion

v'Hx. of high-energy trauma

Evaluations

v'Suggested physical exams - 8
v Confirmatory exams: MRI, CT, serial plain radiographs

Physical examination for VFF — Results

« Total 179 cases

vMale : female ( 35 : 144 ) vHight(cm): 156.16
v'Mean age: 73.96 (95% CI 154.85-157.47)
(95% CI 72.84-75.08) v'Weight(kg): 57.83

(95% CI 56.28-59.38)
v'Fracture : Non-fracture ( 106 : 73)

¥ Confirmation test ¥'BMD (Lumbar, g/cm?): 0.907

Serial x-ray : 74, CT scan : 23, (95% CI 0.882-0.933)

MRI : 82 v'BMD (Femur neck, gfcm?2): 0.672
(95% CI 0.653-0.690)

vTenderness (Y: 66, N: 113) ¥ BMD (Total hip, g/cm?): 0.711

vMidline pain (Y: 150, N: 29) (95% C10.630-0.732)

¥'Paraspinal pain (Y: 145, N: 34)

Physical examination for VFF - Methods

+ Forward bending test in + Backward bending test in
supine supine
:T- 7

+ Forward bending test in Backward bending test in
sitting ™ B sitting AL
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Physical examination for VFF - Methods

« Sitting for 5 seconds + Standing for 5 seconds

+ Stand to sitting, +  Walking 10 steps
sitting to stand

+ Tenderness in
sitting position

Evaluation of Diagnostic value of each test
- by McNemar’s test

fest ______________________JPvale ____

Forward bending (supine)
Backward bending (supine)
Sitting for 5 seconds
Forward bending (sitting)
Backward bending (sitting)
Standing for 5 seconds

Sitting to standing & standing to sitting <0.001
Walking 10 steps <0.001
X-ray reading (observer 1 #1) 0.401
X-ray reading (observer 1 #2) 0.118
X-ray reading (observer 2 #1) 0.031
X-ray reading (observer 2 #2) 0.086

) ; : !-.

Sensitivity, specificity, PPV, NPV of each test

Test Sensitivity | Specificity | Positive Negative

predictive value | predictive value

(PPV, %) (NPV, %)
Forward bending (supine)
Backward bending (supine)
Sitting for 5 seconds
Forward bending (sitting)
Backward bending (sitting)
Standing for 5 seconds

Sitting to standing

& standing to sitting

Walking 10 steps 22 97.2 50.0 446
X-ray reading (observer 1 #1) 726 699 77.8 638
X-ray reading (observer 1 #2)  66.0 68.5 753 58.1
X-ray reading (observer 2 #1)  66.0 74.0 78.7 60.0
X-ray reading (observer 2 #2) 708 753 806 64.0
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Key steps for diagnosis for VFF

+ History taking

v Onset
v Trauma history
v Aggravating or Relieving factors

+ Physical examination
v Deep tenderness

vForward bending test in supine position

« Warning for delayed diagnosis

v Self protection from legal problems
v'Consider confirmation tests

Treatment for VFF

« Conservative management

v'Golden standard, Significant reduction of pain in the first 4 weeks

v Analgesics
NSAIDs, opicids, ......

v Braces
Rigid or semi-rigid braces ?
For 3 months ?

. sas : £ acx
Avoiding back flexion activities il N, DiluE ] HeNsH .

months. Eur Spine ] 2008;17(10):1380e90,

Rzewuska M, Ferreira M, McLachlan A% &Y'al,_

Eur Spine ] 2018;24(4): 1gAgg 40

Treatment for VFF

» Interventional treatment: VP or KP

+vWhen non-invasive, conservative care fails to improve patients' symptoms,
interventional approaches, including balloon kyphoplasty or
vertebroplasty, are often recommended.

v Internal splinting role to reduce pain

v Integration to bone in VB? , FB

Buchbinder R, Johnston RV, Rischin KJ,af al.

Lancet 2016;/388{10052):1%08+16.

2u;5;1|:cuﬂéﬁﬁi
Clark W, Bird P, Gonska! al.
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Treatment for VFF

» Interventional treatment: VP or KP

v Complications?

Due to cementing: embolic events, neural damages related with
leakage

Cement itself : destructive source

Treatment for VFF

+ Surgical management ==l

¥ Thoraco-lumbar
: Myelopathy

Treatment for VFF

« Surgical management

¥ Thoraco-lumbar
: Myelopathy
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Treatment for VFF

« Surgical management: Lumbar spine

v Radiculopathy due to FS
¥ Aggravation at standing

Treatment for VFF

+ Prevention of secondary fracture

¥ 0One of the most important aspect of management of VFF

v Anti-osteoporosis medication [ b |

Lo

v Extension exercise, limiting flexion activities

¥ Weight bearing exercise.....

L

e

Black DM, Bauer DC; Schywartz A%, GAEY

N Engl J Med 2002;366(22): 206 La

Key points for treatment for VFF

« Conservative management
v Analgesics
v'Braces
¥'Limiting flexion activities

» Surgical treatment
v'Vertebroplasty, Kyphoplasty
v Instrumentation + Fusion
» Prevention of secondary fracture

v Anti-osteoporosis medication
v Extension exercise, limiting flexion activities

iy
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J Karean Med Sci. 2020 May 4;35(17):0116
hitps:/fdoi.ong/10.3346/jkms. 2020.35 &6

#IS5N 1598-6357-pISSN 1011-8934

Origjvial Article Impact of Bone Mineral Density on the
Musculoskeletal Disorders, =

Rehabilitation & Incidence of Age-Related Vertebral
Sports Medicine o

Y— Fragility Fracture

Jeongik Lee ©,' Geunwu Chang ©," Hyun Kang ©," Dae-Woong Ham &,
Jae-Sung Lee ,' Hyoung Seok Jung ©,' and Kwang-Sup Song '

v'VFF might be asymptomatic and often occurs in patients without osteoporosis,

® Fragility vertebral fracture @ Non-fragility vertebral fracture
50 59
(n=51) m
o 4“
(n-87) 1
T, X TR
{n-90) |
o) “
(n=-29)

50-59
(n-100) ”

60-69

n- m,m
70-79

e ooane ___________ 9.63%]
Y ¥ 75

{n=70)

50-59
m,gg,_m

Normal

WHOclassification & age group

60-69 |
(n=m3)
_I

T0-78
(n - 54
o —
_(n=404) ¥
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v Considerable VFFs occurred in the younger age groups without osteoporosis
v Age itself was another important predictor of VFF especially in older age groups.,, _

rate, %

4

-]

8

)
-]

a

-]

M

2005 2006 2007 2008 2009 2010 am 2007 03 0
o Gefore Fragility vertebral fracture 30,00 3861 2984 083 W97 TRET 2834 95009 9808 540 0R09 4D 2508
W After fragility vertebral fracture 4250 3960 3108 4561 4273 5000 4615 4L 4343 40 XM 6B08 4506

¥ In May 2015, a new National Health Insurance guideline came into effect
specifying that patients with osteoporotic fractures with or without osteoporosis (T-
score < —2.5) would be treated by anti-osteoporosis medication for 3 years.
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Take Home messages

k> of% R

rox 11

rlo rjo okt

Vol HE B2 ﬂou.rm_ oz dojuc

[kl

" UUCH YOI I UE 4 AIS0| OFECH A AL} 10} U TE O Of
r‘r

o E7| B YA ATIc R E0E5T 2EE TS| of
"=Ch ng$| HZ7| 01’9.0“*‘1 2% 0|4 motion paing &
A%t AR, HFEHQ| 7ts’d S 1X| Bk

Take Home messages
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