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MRONJ

medication-related osteonecrosis of the jaw

 Definition
— Exposed bone or bone that can be probed through

an intraoral or extra oral fistula in the maxillofacial
region and that does not heal within 8 weeks

— And patient who has received a bone-modifying
agent (BMA) or an angiogenic inhibitor agent and
has no history of head and neck radiation.

« J Oral Maxillofac Surg 72:1938-1956, 2014




BONE-MODIFYING AGENT (BMA)

« BMAS that have been linked with MRONJ
principally include bisphosphonates(BPs) and
denosumab.
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— medication-related osteonecrosis of the jaw
» [CD-10-CM Diagnosis Code M87.180
— bisphosphonate

« Osteoporosis agents

— alendronate70mg/tab ~ zoledronic acid 5mg/100ml -~ ibandronate 3mg/3ml/vial ~ Risedronate sodium 150mg/tab

* bone metastasis

— zoledronic acid 4mg/vial -~ clodronate 400mg/cap ~ pamidronate 3mg/ml/sml
— receptor activator of nuclear factor «B ligand(RANKL) inhibitor
» Denosumab(60mg Q6M, 120mg Q1M)
— antiangiogenic agent
 sunitinib ~ sorafenib ~ bevacizumab - axitinib ~ regorafenib ~ cabozantinib
— mTOR inhibitor

e sirolimus




Characteristics

Denosumab ® vs BPs e

Patient count 4,635 4,893

Male 928(20%) 1,281(26%)
Gender <0.001
Female 3,707(80%) 3,612(74%)

Age (MeanSD) 71.8+12.0 68.9+13.3 < 0.001

o 434 d BPsi# #% = Denosumab > 17 £ Denosumab i % = BPs o




Incidence Rate

" Denosumab % vs BPs t
N —— —

Number Of | Number Of

Person-Years Incidence Rate ( Per
Patients 1,000 Person-Years)

Denosumab 4.635 34 12066.03 2.8

BPs 4,893 27 17895.85 1.5

« Denosumab i 2138 345MRONJ » T 353 4 pFRF39.9 +19.81% *

« BPsi 27%|MRONJ » T 2% 4 pFF49.6 + 33.41% *

o ikl 2 MRONJ

. ﬂzmMRONJ,&—}%;ﬂ‘JZ’ﬁ o wop A PR EE B F o8 IRMRONIZ $- (ex:
sunitinib ~ sorafenib ~ axitinib -~ regorafenib -~ cabozantinib %)




Cox Regression Summary

\ Denosumab . vs BPs .

Adjusted

Denosumab 2.0 1.22~3.57 < 0.001
- BPS 1.00 - -

Crude

Denosumab 1.7 1.07~2.99 < 0.05
- BPS 1.00 - - ﬂ



Characteristics
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Patient count 1,855 6,770

Male 849(46%) 1,226(18%)
Gender <0.001
Female 1,006(54%) 5,544(82%)

Age (Mean#SD) 61.3+14.7 72.5+11.2 < 0.001




Incidence Rate
PN F TR EvE T RiokE

Number Of | Number Of Incidence Rate ( Per

Patients FErson-years 1,000 Person-Years)

& F 1 F &

#E

1,855 29 2991.36 9.7

6,770 19 23854.9 0.8

o B MHFES DR 295/MRON] » T 357 4 FFRF36.9+24.71 2
. ﬁ"%’%. ek 2195]MRONJ » L3248 4 prFF52.0+ 33.11 *




Cox Regression Summary

| R FES EvSE T ick e

__---""‘-;.__

Adjusted

AT A e 15.12 7.31~31.29 <0.001
- % ?’Eﬁ%‘;é:&% :‘:EL 1.00 - -

Crude

A A RS e 13.32 7.44~23.83 <0.001




Characteristics

\. BPsii 5} %vsr FRBPs
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Patient count 2,336 2,985

Male 511(22%) 856(29%)
Gender < 0.001
Female 1,825(78%) 2,129(71%)

Age (MeanSD) 69.5+13.3 68.7+13.0 <0.05




Incidence Rate

" BPs/i & vsr FRBPs
S —

Number Of | Number Of Person-Years Incidence Rate ( Per
Patients 1,000 Person-Years)

2,336 15 7199.44 2.1

r FJRBPs i

2,985 16 12134.56 1.3

o BPs/Zét® 3130 155|MRONJ » T 323 4 pFF44.2 £23.7 13
« v JRBPs/ 16 5/MRONJ » L 357 4 pFRF50.8 + 39.37B *




Cox Regression Summary

\\ BPsiz#tivsr JRBPsi
Adjuste

- ‘? PRBPS:@E‘ 1.00 - -

Crude




Characteristics

\ BPs* &% LFESEVSE Faiflick e

Sl P Value
A EFES e
Patient count 1,041 3,882

Male 522(50%) 767(20%)
Gender < 0.001
Female 519(50%) 3,115(80%)

Age (Mean+SD) 59.9+15.7 71.3+11.4 < 0.05




Incidence Rate

\ BPs#* &% 4+ F & evst TeiRkioh e

Number Of | Number Of Incidence Rate ( Per

Person-Years

BPs# 4 #

PG 1041 11 1856.71 5.9

BPs# - %
BRIk E

3,882 16 16102.62 1.0

o BPs# &g (4§ # A eI 115|MRON] » T35 4 pFRF39.9 +31.97 7
o B FERe 2166]MRONJ » T 2% 4 pFR56.3 + 33.7 1% 7

Patients Events 1,000 Person-Years)




Cox Regression Summary

\ BPs* &% P FEBEVSE FarRichE

Adjusted

Group BPs™ =& ¥ 7.2 2.44~21.74 <0.001
e i 1% 5 A2
BPS)}" %/\'ﬁ' )FT 1.00 _ _

Crude

Group BPs™ =& ¥ 0 2.78~13.03 <0.001
WA A e
BPs# 4 1.00 ) )




Characteristics
Denosumab‘* WaFEFEHBVSE TRk

Denosumab#* %+ | Denosumab # *% P Value
AFEFES %?m%
Patient count 954 3,681

Male 370(39%) 558(15%)
Gender < 0.001
Female 584(61%) 3,123(85%)

Age (Mean+SD) 62.7+13.2 74.2+10.5 < 0.05




Incidence Rate

Number Of | Number Of Incidence Rate ( Per
Patients 1,000 Person-Years)

Denosumab #* *%+

BB RS 954 26 1434.88 18.1
Denosumab #* *%
¥ ’FTE:‘:% 3,681 8 10631.15 0.8

e Denosumab* >4 % 4 % iﬁﬁ% B IR 266/MRONJ » T 357 4 pFRF32.5 42051 *
« Denosumab®* > 4% Fgrflle 16 5/MRONJ » T 323 4 prF40.1 £ 17.61 *

\_ Denosumab?# **4& ¥ |+ ¥ g vsF Faift
N———— —



Cox Regression Summary

\_ Denosumab?# **4& ¥ |+ ¥ g vsF Faift

Adjusted

€l Denosumab® >t 26.25 9.36~73.57 < 0.001
CERER S %5
Denosumab # ** 1.00 i i
'g; ?ﬁﬂfn 4

Crude

el filop | Denosumab® = 26.53 11.93~58.99 <0.001
T A
Denosumab # *% 1.00 i i
'g; ?‘ﬁ—#n 4




Characteristics
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182 537 570

Patient count

Male 182 0 294(52%)
Gender
Female 0 537 276(48%)

Age (Mean+SD) 74.949.0 56.1+11.4 64.9+12.1




Incidence Rate

R

Number Of | Number Of Incidence Rate ( Per

Patients FErson-years 1,000 Person-Years)

182 8 317.77 25.2

537 14 1633.98 8.6

570 5 479.86 10.4




Incidence Rate

k% m
Number Of Number Of  Person- Incidence Rate Cox Regression Cox Regression
. ( Per 1,000 .
Patients Events Years (Adjusted) (Crude)
Person-Years)

Denosumab
60mg QM 3,681 8 10631.15 0.8 1 1
Denosumab HR 26.25(95% CI HR 26.53(95% ClI
120mg QM 954 26 1434.88 18.1 9.36~73.75,P<0.001) 11.93~58.99, P<0.001)
Alendronate70 HR 1.16(95% ClI HR 1.19(95% ClI
mg/tab QW 2,467 1 11457.94 L 0.44~3.05, P=0.76) 0.46~3.06, P=0.72)
Zoledronic acid HR 1.36(95% ClI HR 1.40(95% ClI
5mg/100ml QY 989 3 3409.51 0.9 0.30~6.09, P=0.69) 0.37~5.28, P=0.62)
Ibandronate HR 1.56(95% ClI HR 1.65(95% ClI
3mg/vial Q3M 482 2 1804.51 11 0.30~8.10, P=0.59) 0.35~7.78, P=0.53)
Zoledronic acid HR 6.69(95% ClI HR 7.14(95% ClI
amgivial QM 3% ro 138249 52 559800, P<0.05)  2.57~19.85, P<0.001)
Clodronate HR 12.46(95% CI HR 13.43(95% CI
400mg/cap QD 220 4 393.18 10.2 2.41~64.45,P<0.01) 3.99~45.23, P<0.001)

 Pamidronate 3mg/ml/5ml, Risedronate sodium 150mg/tabi<Z 3 % 3_MRONJ
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Denosumab e 11 SILMRONJ(3F 24 5 2.8/+ 4 &)L BPske (3 4 F1.5/+ A
#)% o (hazard ratio; HR 2.09 (95% Cls 1.22-3.57; P<0.001)

o F R FEM e F TER ek 28 < (hazard ratio; HR 15.12
(95% ClIs7.31~31.29; P<0.001)

o BPs/Z 4t t v pRBPs% I LMRONJv: 3 - e 32+ & 3 & (hazard
ratio; HR 1.75 (95% Cl1s0.85~3.60; P=0.13)

o BPs* >r& M A et F FEiRlok 28 o (hazard ratio; HR 7.28
(95% Cls2.44~21.74; P<0.001)

« Denosumab * &b 4 2 A5 A F FErRle 8 (HR 26.25(95% Cls
9.36~73.57; P<0.001)

+ @AMUR LK & " BMADILMRONI % (% 2 525.2/+ 4 i)
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