iartril-S

Glucosamine sulfate

Effective in all forms of
Degenerative Osteoarticular Disease

PRESCRIBING INFORMATION: VIARTRIL®-S Composition: Capsules 500 mg: Each capsule contains: Crystalline glucosamine sulphate 628 mg (equivalent
to 500 mg of glucosamine sulphate and 128 mg of sodium chloride). Sachets 1500 mg: Each sachet contains: Crystalline glucosamine sulphate 1884 mg
(equivalent to 1500 mg of glucosamine sulphate and 384 mg of sodium chloride). Indications: In all forms of degenerative osteoarticular disease. Primary
and secondary osteoarthrosis such as: Cervical arthrosis, coxofemoral arthrosis, gonarthrosis, dorsal arthrosis, lumbosacral arthrosis, scapulohumeral
arthrosis, periarthritis, osteoarticular dystrophies, chronic and subacute arthritis. Dosage and administration: 1 capsule 500 mg taken three times daily or
the content of one sachet dissolved in water taken once daily for at least 6 weeks (or according to medical prescription). The recommended duration of the
therapy is 3 months and the treatment course may be repeated at intervals of 2 months (or according to medical prescription). Capsules or the content of
the sachet should be taken 15 minutes before each meal. VIARTRIL®-S can be used for long-term treatments but may cause some gastric disturbance. Note:
VIARTRIL®-S is a casual therapy and the therapeutic effect can only be seen after approximately 1 week from beginning. Therefore is case of intense pains it is
advisable to take an anti-inflammatory drug in addition during the first days of the treatment with VIARTRIL®-S. Storage: Store below 30 °C
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FOSMICIN:... EEE R

(Fosfomycin sodium)

Dosage
The recommended dose of PROLIA is
a single subcutanous injection of 60 mg
administered once every 6 months.

Indications

/~/ 1.Postmenopausal Osteoporosis

/ PROLIA is indicated for the treatment

- e of osteoporosis in postmenopausal
women. In postmenopausal women
with osteoporosis, PROLIA increases
bone mineral density (BMD) and
reducesthe incidence of hip, vertebral
and non-vertebral fractures.

2.Bone Loss in Patients Undergoing
Hormone Ablation for Cancer
PROLIA is indicated for the treatment
of bone loss in patients undergoing
hormone ablation for prostate or breast
cancer. In patients with prostate cancer,
PROLIA reduces the incidence of
vertebral fractures.

o

Special information for Use of Prolia
Adequate intake of calcium and vitamin D is recommended in patients with severe renal impairment [cre?ini' e

clearance < 30 mL/min). Skin infections (predominantly cellulitis) might occur but the overall incidence of skin
infections was similar between the placebo and denosumab groups..Epidermal and dermal adverse events such as
dermatitis, eczema, and rashes might also occur. Cases of osteone of the jaw (ONJ) were reported predominantely
in patients with advanced cancer receiving 120 mg every 4 weeks but it was reported rarely in therapeutic dose of
Osteoporosis treatment. Atypical femoral fractures have been reported in patients receiving PROLIA but the incidence
is very rare.
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In Focus

The Evolution and Role Endoprosthesis
in Musculoskeletal Oncology
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In Focus

The Evolution and Role Endoprosthesis
in Musculoskeletal Oncology
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In Focus
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wialFiaSavwiisninauudmdninilyi
Mesudyann asihiadSeeansdeean duwa
Wdafiunzneamnuenld” daifienfivensany
s lfastsznaudindausimniisefunewnes
ifadpemspensanuemlvgihensusuvien
lup3asfiefifinamieaheduwdvdnniias
Tuvudawimdn Seazlumywinlinaimesone
enaemvosdaifionls loagihelisndudeesy
NMIANENFALNID T WDNHAR uwngauInee
mmmwmiﬂLﬁmﬂﬁun'ﬁﬂmﬁuwuﬂﬂﬂwuan
yuvveneseuftheuazanlilvseneiogldomy
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mawanANaMesuEInenssdulianans
AnAueN3nsNzSeifiszansam viaisms
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Hot Topic

The Bigger Head is Better,

Really?

UW.WORD UryAD, UW.WSSSSK BANG, Uw.ouBal IDBBEB:,
UW.BNOA BUNIED, WA.(WIAY) UW.WSNJUTY ASASUE
Hip & Knee Arthroplasty Unit Department

of Orthopedic Rajavithi Hospital

azdaazlnnganasnisnnda sy
Haazlwnifian (total hip arthroplasty, THA) 1u
Hamdusuusnaidas s lianusd wevan
L'flumm@é’uﬁ'ﬂﬂéjmimﬁmﬁlmgw (revision
surgery) Iﬂﬂﬁqﬂ'ﬁmiﬂimi Lﬁﬂﬂgjﬁ 0.7% - 5.8%"?
Tunguithsawdsudoannifisuadousn (primary
THA) uasfigiAnsaigedulungu revision THA
Hoonageit 20%° aevlsiiomu amzdeszlnvgn
{flu multifactorial problems lapfinaeiladefi
fidnuAmdesiumvqaeesdaazTwnld Seiiis
fladuiuwnddinnisidamuaulduazauny
Tl Towiladonileiiuwmdfrnsmdaanania
muanlduazidenldethmnzan el
azlwnifipnfidanaiuasnniigadesunaes
yazlwn (femoral head size) M3tdanlgaunn
gawhazTwniivajiusansoaansiiamvan
sesdoazlnnlddsmanaiiwhaznnitlvaiu
auLfin head-neck ratio, jump distance 30V
WnRdunMsadeulmioufiaziin impingement

DINOdcgdUduU

Tuzaeya 1950s Wugafinaleindnms
Wannmsmdnwdsudaasinniienuaslfszay
anuaSafuadousn Tugred Mckee-Farrar®
wazanzldvhmasndndsudesasinnifisia
Tavizzuiulave (metal on metal) wazldvazlnn
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w

fifonalug Tneilymwanifedudemmvai
Yavtaaclnn (loosening) Lﬁa\mnm'sz friction
torque fige TuzrenanlndiAseiu sir John
Charnley® lgvinmssndawdsudeszlnndios
wiuiuws dsia lanssuiuwaaiin (metal
on polyethylene) wazldvhazlwniifiawnalng
WUy (41.5 mm) wudnianswerevdaazlnn
isnaghenaduiievnniinafnzesshwanadin
DEINN

Tuiadean Sir John Chamley® ldaus
WLIANAR low friction arthroplasty Tagaau
wnlgazlwnauaiildnay (22.25 mm) uasiin
PNyt WaNaRAN AR friction torque wag
faszpzmslduzesithnanain naanszaina
50 TAWLN UWIANNAR low friction artificial
joint T¢suamailaauazponsunniu wenanil
Fonuanzdeazlnnvaalugaiuiinduies
N Fefineaudies 1% windy seisinsld
wazlwnunadn ey Sir John Charnley (6t
aBuumadamswdaisnarhlinmaaues
Foazlwniindution Ao nsvildhanany,
Tiviane superior capsule, MIGFUWLITDY
whaslwnlid anteversion Tanfomeh distal

advancement 98V greater troachanter



aghalshionu Taddasunndsnnulideslu
yAtuazyAret N IHmMsndamanAnyes
Sir John Charnley UANAUWLINERTINTNRATDY
Foazlwngendnit Sir John Charnley Tinannly
pgfiUszanm 5% ifasnnfidnnnsdnuasuh
wanadnwila linear wear figvduuazdonwyi
sammsndegeanniumusduifiawdsumnne
Wazlwnann 22 mm iy 26 mm, 28 mm uay
32 mm fvuindasmaknaoviiwanafinag
wlsiulumuiusmnazesaslnniilng fuus
Faswmdsulnassldamnuddyiuanusiuag
ypudaazlnnaInniinsdn polyethylene InE
Tuilagu Idfinswannianamiviiads lah
921U polyethylene, metal 3348 ceramic ¥inlw
Ieanfnduiaiianauudounss numusiaay
fnwseanndu fnalansnsald acetabular liner
valguazanusaldfas lnniifionea v duls

Forward Trend

91N National Joint Registry 289%a8
Yszmanuiwunldulumsidenldvaclnndid
muwm%tﬁgﬁut‘%am aziul@a1n National Joint
Registry of England, Wale & Northern Ireland®
wud Tuil 2005 ngueuldfisumssnga primary
THA uaziinsld femoral head 1@ 36 mm
WULREN 5% waziindudu 26% way 35% Tl
2009 wazd 2011 mwadu Fewn iy luiame
WWEnAUNU The New Zealand Joint Registry
FragUit 1

Comparison of head size usage over fime
Head Size by Year
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“ of lotal operations within year
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wadovrda:lwnaunalkny (Effect Bigger
Heads)

1. mavanavdaaslnn (dislocation)
Fuiinruiufegudrhmnasesiaslwnifluniiu
fnavhidoasTwnifsafianusuasiigedu thlug
mavgaaaviaaslnnndudpmaua 3 Uszms
@p FawLfial head-neck ratio WAz B RNAFINS
indaulmnoufiaziin impingement Fogud 2

TN ANTEHENTARBUI UL YD
wazlwneananihazlwnvdefiisenin jumping
distance AV3LN 3

NNNIANEYDY Lombardi® LazAUEWUIN
danmavgaevdaazlnnanavetviiiusdoy
nafRtunguitld femoral head = 36 mm il
Winuiunguitld femoral head tiaundn 36 mm
Tnpdasimangaanasain 0.8% (i 0.05% B4
Wunsedalaeld direct lateral way anterior
approach Wiy dmsunsAnsuu prospec-
tive randomized 289 Garbuz'® wazAnLlFvinNG
AnwSeuiisudnmavanesiaazlnnly
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Hot Topic

MSHGA revision THA wudnlunguiilsf femoral
head 211A = 36 mm AT MMIUQALNEN 1.1%
waznguiils femoral head swiA 32 mm fifin1g
nangeliv 8.7%

2. N19&N (wear performance)

nmizn3intungs modularity implant THA
sansaindule 2 sumislvalr As U31an liner
fiduiaiy femoral head W3138n31 surface
wear uasBnenuiswils A US1nl Morse taper

connection

smsumsdenlswazinndifisunalve
aziwane surface wear fiNNTuLALIINE)
iavan sliding LAy velocity 3¥%3v articular
surface figuiu vaziilgnsiin early failure
289 implant watilesanluiagiuldinsiamn
nsTUIUMsHARUAZTaRfihanTh A dINE 5y
cross-linked UHMWPE v l#faduianunu
sansinnsadevihlddasunndanunsaldaum
wazlwniilvadu lunsdid liner funeld
fIN1SANEI28Y Hammerberg'' wazAme 4
Ansdthe primary THA $wau 94 51w Tawld
cross-linked UHMWPE LLaz2u1» femoral head
fuandsiunud Lifianuuand1siuaened
W Aneainluidnsmsineila linear wear
violungaiils femoral head 21A 28, 32 mm il
Wiguiungaw femoral head 38, 44 mm usinay
WU 9RTINIRNBUA volumetric wear Iunz\ju
ildf femoral head Tualvnjgeninatedniay

fIUN38N V310U Morse taper connection
Ilugnme trunnionosis Huwuhmsldwaginn
mnelnaifuasinass friction torque fifindu
nnainduzey bending moment 3¢ head

i
sl

center U trunnion interface center of pressure
PugUN 4

14 Hip&Knee
W

;nJ“?'i 4

NNMIANEI1TDY Lavernia'” wazAne
WohoutheAaNT TN 1AW XAANNATEA
(stress) Fuusio Morse taper junction LLageN
wuhanuedeaiaivinugsiumimnaues
femoral head v TnsanuiAoaasgedu
3.5%, 9.5%, 24%, 40% WAz 51% M femoral
head 211A 40, 44, 48, 52 UaY 56 mm MG

3. m’szﬁuﬁ (other concerns)

AN1991887U anterior hip pain LAY groin
pain 1unE\jJ\l‘17n°ff femoral head fifru1alvaj
Feanunsandurua g stinnmsis
impingement waviilaifesumihlnsiomzngy
néwile iliopsoas Mumazlnnuusiimsseds
azlwnlugae 0-30 avrn Feemssonanaasld
fiv 15%-18%" wsinud1 ennssonanlbilgimgwa
vanihlgmsindnudlas

msidonaunama:iwn (selection)

nnil iFnasnissaludnedu madenls
wazlwniifawnalngitedafuacdaids uddvl
wunsAnfiifedesiuanaeshss lnnhaune
wazlwniidasduwils fiuies Joint Registry
winluiineezfustrsusnunduaesdnsmnis
agiamawmmﬁmﬂwn (survival rate)ierian
Ansanlumsiiansunnvasiazlnn dvlu The



New Zealand Joint Registry WU 8091n15H166
uilaslunguiils femoral head > 36 mm gont
mﬁuﬁ’lﬁﬁmﬂwnﬂmmﬁn (28, 32 WAy 36 mm)
LazWUIN femoral head 32 mm H8AIINTWNIAR
unlaghifaand 28 mm seheiilbsdnmeadn
Fuguit 5

190
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090

Proportion revision-free
: 2
A
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Years since operation
T 5

wonnil Seilildedudiiinademsingula
\densunemesiazlnnaesdanunme wu fagiih
NYNRINNAT (bearing material) MeinAnszan
whazlwnaavdihees laspueavnhszlnn
Wisaiu Fusgiumeinmanszgnithazinniiiu
wan dedsnaisnsidenauaseviiazlwniiazls
maan deiumsidsnaunevazlnn asfiasan
waneqiladafmiuis i lddaaslnnifiaiiiuayg

unasu

nmadenldmazinnaualngidedoy
waneyszns lnsawzmainanusiinsesde
azlwnioy anmsvgaiadeusaviaazlnn vied
suwadvieRgumIedsulmfiamndu us
agvlafion Sefivssifuilymiiasiavdiiede
wuiu duldun snmsfnuSnuaduiaias
13191U Morse taper junction fioneazianndu
NN TINTNOIMILIARUIAURTINUIBLS 0L
gwily finunsneaustsiaiies

oty msfinsandsnsunaiazlnnd
wnzanlugihausiazne e1vvsdosfinnsaniy
fladbnaneetnslisauaey lidezifu Jagiih
i smdemeinmavesgiheies tialiled
Foazlwnifioaiiunsuazasnsaldonuldunign
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Hot Topic

Periprosthetic Joint Infection:

An Update in Diagnosis.

WA. uw.Ua Sauusmiob
mmfaamaasoosisuand
UMDNENAEIUISFDS

nn:n'ﬁﬁml,%mawﬁal,ﬁﬂu (periprosthetic
joint infection; PJI) Funmzunsndaudihng
waznuldusanevdinsidaasudefion
Fawuldszana 1-3% mendemassnwasu
Fofiuatousn (primary arthroplasty) uazwule
3-5% mevdvm3nnsinL duds iiend (revision
arthroplasty)’ ugkaust Musculoskeletal Infection
Society (MSIS) [¢ ledinanuzes P Tull
a.f. 2011 Besvanldgnaauaslid a.a. 2013 Ty
International Consensus Meeting on Periprosthetic
Joint Infection (ICM) vl luging 4-5 Taniiled
fonAdeiieatumsitiads PJ aansnannine
Foluiithzradwianauideiithaulaliynyiu
{¢5umsw

1. Serum D-dimer* >

D-dimer fJu fibrin degradation product
ﬁLﬁm’«nn fibrin clot ﬁgnﬁﬂmﬂiﬂﬂ plasmin %;\1
Unfazwy D-dimer Lﬁugﬁﬂmumaz pulmonary
embolism %#38117% venous thromboembolism
wananiinudn D-dimer mmﬁugoﬁulmumo
§017% 18U cancer, infection, inflammation,
surgery WU serum D-dimer ﬁ >850 ng/mL
x4l sensitivity Waz specificity Tum3ifiadune
PJI 7l 89% uaz 93% mwse uananiidodsn
pthefiAamMsf D-dimer azndugnmzundldatig
TIUSIMEUAINTHIGA Taswuin Mendens

16 HipzKnee

KAnAsudaLfisnTzAUYe D-dimer AZLNNEY
Fuldifi postop day 1 waaznaugiwnmzUnin
postop day 2

2. Alpha defensin (ADF)*>

ADF {4 peptide ﬁgnlla'a&lmn neutrophil
Tunsdifiiamsfndenneiseludoedu wuth
ADF T sensitivity uaz specificity gofis 100% Tu
m33tady PJI vl ADF gndumuedlugiuzana
wislndluma3fiad PJI Bnilefinisnan ADF test
kit §11593UD8N1N WAN meta-analysis AR
WU ADF test kit WUszamBnwil ifwifuns
AT uBvUATiRNS (ELISA-based ADF) Gl
sensitivity WAy specificity [NeN 80% LAY 89%
AN

3. Next-generation sequencing®
Sequencing AB M3 PCR (polymerase
chain reaction) Liauan DNA %38 RNA 789
pathogen luzvusna89ma¥i sequencing Live
Afady PJI thuazldmadla multiplex PCR 38
board range PCR usiissrasinafiafii sensitivity
uas specificity ey 70-80% lumusiii false
positive [ 88% Fuladnmswmuninadinves
N19¥N sequencing ?Tumélmf[ﬂﬂ next-generation
sequencing ABNNSY1 DNA extraction WML
real-time PCR %;GW‘U’J"Iﬁ accuracy rate Tums



Aade PJI v 89.3% (luzauziinavi tissue
culture T# accuracy rate Wi 60.7%

4. Other biomarkers”®

Procalcitonin (PCT) @8 protein 1‘71'&%'1\1
Nnseulnsewd lasluaulnfseiuees PCT ay
sanluznsiinuiiinne infection IswusEAU
serum PCT gty usiwuinlumsth PCT an
1#30ady PJI il sensitivity 1WEN 58% uidl
specificity ’g\‘lﬁx‘l 95%

Adenosine deaminase (ADA) Liu purine
nucleoside ﬁﬁ@mﬂuﬂ’ﬁ anti-inflammation L&y
tissue protection FefiTeATENLIMTIATERY
ADA TuLﬁ’aLﬁaﬁhx‘m LU pericardial, peritoneal
92ABUBNANIE infection U inflammation [& i
1hanl#Afladane PJI wuin synovial ADA T
sensitivity‘ﬁ 78.3% WAy 96.9% & TU specificity

a va =

wonanni godinmInTrameviseljuRnisd
wanepiiafifunsnsam inflammatory cytokine
#3DMTIANWT antimicrobial activity L%U urokinase,
alpha-2-macroglobulin, IL-6, IL-17  usiifufi
iidumuifusthebeiingudonanisvagfies
wAdunsumMmaassuaATeilismnsaivun
standard cutoff value fiazih (U1 1da59

s lananuuallunauduininmuinig
flade PUI fiflufilosdewnusiase MSIS 2011
WinunuTiay ICM 2013 weiiiasanAnunaseiii
threshold Tun3iase PJI suinusiaey ICM
2013 iiannmMsavau i e Ny
ﬁ‘tﬁlﬁﬂmnwé’ngmlfﬁomﬁﬂﬁ (evidence based)
ldsngn Parvizi uazan:® ledimadaudas
M Aieds PJ uaz threshold 2ulwailas
viudu scoring system Fouanolumed 1 uaz
2 Toawnasilmifasusndunaulumddededu
i pre-op viaadu intra-op BHNTALAULATWLAN
scoring system 14l sensitivity guilv 97.7% (MSIS
= 79.3%, ICM = 86.9%) lunnuziifi specificity
TndiAsaiueey MSIS waz ICM #a 99.5%

AT 1 waaNUTIMI AT wuLINaNANadunMIalfnasauda ey’

4 o 1) ¥ ¥
Lnaunuan (ag1duas 1 2a)

Hasq

1. wamnzdaduinaasiiate laeduianalsaziamaaiu

fnmsfadaseudsiiiou

2 fgpeni@ianse (sinus tract) sewindaifiniunausn

inausitinn ATUUY dasq
1dan 1.5imMsnguwey CRP #ie D-Dimer 2 - dmsfngatn = 6
2 imsinTuzey ESR 1 ASLUY .
I . o - pRezdmafinida
o Sgunﬂitwmuma\mu'smﬁmLaamm'ﬂu 3 16 2-5 azuny @l
UL 1hladavi3a leukocyte esterase test PO
NAUMSHIAR - . WneunnItasduseng
13”11‘111’1’2) 4.WE\1m’JGmeEI alpha- defensin Lijuuan 3 N’lﬁﬂﬁiﬂlﬂ) )
5 fimainduzasdaaiuzas PMN Tu - TdfinnsAnadn s
ihlade (%) 0-1 AZLUY
6.AmM3WiNTurey CRP Tuihlade 1

HipzKnee
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nainisitiade
ABMTHIRAA

'la’i'l,i"lammv‘m‘sﬁﬁaé’miaum‘sﬂqﬁ'ﬂ
Taisansasguldwianclaildunlads
(dry tap)

ATLLUU

dasg

1. AzLULA lFan NN TINadenaun KGR

2. wamﬂam\‘wammm uJumn (>5 neutrophil
D high-power field lus field)

3wuviuavmelude

anawnzidoduuinug 1 dene

- fimsdadadpzuun = 6

- Tiswseagulddazuuu
4-5 (@13FDNMINTIA
nlatanasialy)
lsifimsfinidoh < 3 Az

AT 2 wany threshold Tuns3tagunnig PJIP°

Marker sTazi@punay (<90 Su) | sTEzi3ess (>90 Su)

Serum CRP (mg/dL) 10 1.0

Serum D-dimer (ng/mL) 860 860

Serum ESR (mm/h) - 30

Synovial WBC count (cells/[AL) 10,000 3,000
Synovial PMN (%) 90 80

Synovial CRP (mg/L) 6.9 6.9

Synovial alpha defensin 1.0 1.0

Frozen section >5 PMN/ high power field = >5 PMN/ high power field

wieng : luideu nangian U A.A.2018 N9 ICM aﬂmmmiamﬂivwmiu,ammmmus’mmmnums
mm‘?jama\mamw (ICM on Prosthetic Joint Infectlon) ﬂ‘a‘\WIE\Ia\‘l?Ju [l ‘]J‘a‘..,l,‘lllﬂﬂmﬁal,mﬂ'l TRaNAER19N5E
wpuwndsluilad Twaugh wasmannasdnsunndan aund Imummm‘imLm'ﬁfaﬂumuumauwumao
Uszmalnglumsasanaiiunadod Fomvsovinmuwazosmstszyasaly
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Hot Topic

New 2018 definition of PII

uw.nuaAnd gausiu A, uw.3s:B8 TAdEdsstu
Hip and Knee unit Orthopaedic department
Khon Kaen University

meladunsindaseudefion (peri-
prosthetic joint infection; PJI) vpvdaazlwnuay
Fanfisndvasiianuimelumsitaduiiasann
fslaifinmmeaau i linagnsaewsiugutiuay
M dadeivaavandamafinyszif aesvnme
wanasUfsfnmnniden :nihlade ms
wside nansetuiiienewensuasiviinge
wuluznuzidn dewnthiimsitedelaedaaunng
usiazviuflfinusinsidadouanseiulylaifing
\neusifidinaunsei n3zviangs Musculoskeletal
Infection Society (MSIS) Tudszineaidnle
ihiauauazldfionuany PJ Tull 2011 Fevihld
m3idads Pl BufugUifiuheiinasguanniu
fimsfnsfiadusgvnnaneivennmsmeaadn
DIMIUAAVLATNIATI biomarker HNT NNLRDA
uazihlade ndudniniia guideline NNaNAN
Infectious Diseases Society of America (IDSA)
sanauInnguuiAnnlsadnidadedoulvg
HuegsunnsTaadaidalduamsuuamsuazms
Afednlndideeiu aniuluil 2013 International
Consensus Meeting (ICM) I@iauailenuiaz
i Atadelassuudlean MsIS 2011 T
ﬁ‘ﬁu Tow Major criteria I@unnswy sinus tract
Ansiafomeludeviedoifisnuasnamzidadu 2
shothadludeniiadofunndudeviomlade
upnsuieiu Taes 2 inusiissaadu major
criteria uAnlasmnwudeladenileiannsa

Aflady PJI Ifiae s minor criteria 1 MSIS
2011 fpuwy 4 i 6 Lnewdt & ICM 2013 ﬁu
101 3 Tu 5 et Imedanswy purdlence w3
maiuruesludasanuaziiunanTia leukocyte
esterase (LE) TP8A377310 urine strip (FipvWy
+4) uanniseimaSuWasuTBazBan minor
criteria lnglenKa ESR WAz CRP mMNIZaLiIm
wfinzeemsfndainiu acute w8 chronic
infection 628l
wsnnfiimMstesaeuduiinldinels
pEauwIvane aehelsimavnniiansanlfasiiu
FilenaiithaueiuldannmsRnsansmiuan
HiBemnaqeine Sedelaifimg validated uazg
sensitivity 4nau Hunswesannann evidence
fiflanmadnenley major criteria tuApuTY
widnogudriaiuifumsdadeusiifuilgm
Tunsansaniide minor criteria ﬁy’wmﬂmomﬂ
dudlamiiinauegslsnfndenda s
srpsnaviifimafnefeafunisfindesndu
T8 un marker #inve fifin13@nsigu D-dimer, LE,
synovial alpha-definsin, synvovial CRP D
N1911 molecule technique L1 next-generation
sequencing 3 lg lumsmdalsn Awfweh
seq waniasgnianfinsanuazumsiteds
ufsmahanadmeaifanldhainsananniy
Aomslsivn (weight-adjusted) Tudaz criteria




fiumnsnafiuma sensitivity waz specificity 39
vhliimstinamsitedemiluidlasdqemissasd
mafns iy multi-institutional study 15
A5y evidence-based, weight-adjusted
scoring system F9ianFaviMsliAzILLLANFITL

auLnauTiene swsuiiew PJl veedaazlnnuay
Fough wenandl ofms validate MU external
cohort UALIUIBUBUENTIONWAY guideline
Asunthiise vldinusimAteseluteansn
FaenT19fi 1 AU

Major criteria (at least one of the following) Decision

Two positive cultures of the same organism

of the prosthesis

Sinus tract with evidence of communication to the joint or visualization

Infected

Minor Criteria

Elevated CRP or D-Dimer

Decision

Serum

Elevated ESR

26 Infected

Elevated synovial WBC count or LE

Positive alpha-defensin

2-5 Possibly Infected ®

Preoperative Diagnosis

Synovial

Elevated synovial PMN (%)

0-1 Not Infected

Elevated synovial CRP

Inconclusive pre-op score or dry tap ®

Preoperative score

Decision

26 Infected

Positive histology

4-5 Inconclusive ®

Positive purulence

Intraoperative
Diagnosis

Single positive culture

<3 Not Infected

Fig. 1. New scoring based definition for periprosthetic joint infection (PJl). Proceed with caution in: adverse local tissue reaction, crystal deposition disease, slow growing organisms.
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LE, leukocyte esterase; PMN, porymarphonurbe.lr WEC, white hlood cell. *For p.lllents with inconclusive minor

criteria, operative criteria can also be used to fulfill definition for PJI. "Consider further

Step 1: Wasanangiheind Major
criteria penvlapgnile Teud

- mim’a’«JLLBnLWWzL%a culture 2 samples
90 fluid v3e tissue [FiFaniadiii

- MIATITND sinus tract Aistasnanluda

iawudaifiun Feneensiiiu major criteria LANDE]
mngthednldiu criteria Talu step 1 1 fignansn

aa

Flasty PJI Tewiudt ynnlufl THlY step 2 daly

o

Step 2: mnaRasanualdaludiy
step 1 T¥anfiarsanau Minor criteria fipiflu
preoperative diagnosis AL

agnostics such as next-g 1 8.

- Serum CRP >1 mg/dL %38 serum
D-dimer >860 ng/mL [%f 2 Azuuu

- Serum ESR >30 mm/h i 1 Azuuu

- Synovial WBC count >3,000 cells/UL
1138 Leukocyte esterase ++ (2+) 30 urine strip.
I 3 Azuuu

- Synovial alpha-defensin positive
Twavan DF 3 Azuuu

- Synovial PMN% >80% [ 2 Azuuu

- Synovial CRP >6.9 mg/L I 1 Azuwuu

oido| 104
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fimasuwasunnidsdsusnnisiansan
ESR way CRP wanldnzuuu @ANLANPADIEY
?Tuﬁ"’\aamﬁ’s) fim31h D-dimer MRNTUNTINAIE
Ingliazuuugewh serum CRP s 2 Azuuway
fiufien sousii serum ESR liifiey 1 Azuuu 158
{n19U1 alpha-defensin 819INNINTUT WAVIN
dnhezuuudildsmiy mnldazuuy 6 FulUi
sanandilady Pl [dae winAzuuiegsTnig
2-5 flyiadsazinide Wlgsalasmamdn
winlU step 3 dnld mnldmziuuiies 0-1 A
sansousneanldiay uitlumdeueadoslal
sansnaasaldasuisrnaunnansds e
synovial fluid fiazliasnsadensiald ez lw
fATuUUNN serum pENLAEY mnanzdalaile
fluid ANl step 3 sinluUlsaesiud

Step 3: dwiugiinzuuulifs 6 wiainz
Holalldl fluid v3e dry tap A lguiheuasy
fiodu intraoperative diagnosis

- preop score WihAZUUUNN step 2
(preop score) 1N Funzuuudedused step fiae
T lUAnTmiufimnsantudadug

- positive histology >5 neutrophils per HPF
in 5 fields (400x magnification) ¥ 3 Azuuy

- Waddadn Uwuindunusedaau
I 3 Azuuu

- m’im’ammﬂmﬂmﬁa culture %u 1 sample
910 fluid %30 tissue 19 2 AzuuU

aNINANENMIUN purulence NAUNNANTAN
a9 3 AZUUL M5z culture Tu 1 sample
whandalu step 3 (WlFanAnd step 2) uay
Azuuufiléann step 2 fwnAasaniu 3 criteria
i mnraniulgioud 6 Azuuu Julyfifade PJI
T8 winitawdous 3 asly fidehbiiade uimn
ALLUBL eV 4-5 flazfia inconclusive uag
T uuzthlihnsniadug e molecule diagnosis

17U next-generation sequencing (NGS) ¥n#
lomaszidsulinyhuldgninduiensls han
ldfaenvlssaluluatiunthe uzasy

atisiiuonpausuinldfinieg external
validity LLae performance 98 criteria Twﬁﬁﬁ’m
wuhifiaifisuiy MSIS 2011 uaz ICM 2013
1fu 2018 criteria 1l sensitivity geannie 97.7%
(Wiwuiu MSIS (2011) 79.3% Laz ICM (2013)
86.9%) LAY specificity Wi 3 criteria 1aB
fn 99.5% AU

9z1fiud1 2018 diagnostic criteria Tnaidd
WENENNMIAIABDUTDN Criteria ABUT WENBN
whwminlumsldanusduaes marker udaz
#finfif sensitivity specificity wansnaiu wenens
T¥mnud@aes intraoperative finding 10
W3R Tady w:ﬂ’aﬂﬂg:uﬁlﬂu grey area @p
inconclusive azldfinsidadufinsounguls

NP A3 external validity 1B sensitivity
LAy specificity LWDAMNILNUENNINTU

nsznavivifusdBeinmenuiazaie
Tnvhuaulahlufasanldlumstiedaiul
Tumsifiady Feazhllgmssnunimanzasuaz
Wi wiassuatuilapnmsfiaidaiinnviuls
sgnnwuBkazaEn N Nelfatheiuried
nsznusanum I invavithetipuiign iotioi
a5 wasiddsanuazyszmanasuiuisnaes
winniustaluasy
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Hot Topic

The diagnosis in Periprosthetic
joint infection: State of the art

UW.WOD UrYAD, UW.WSSSSU BANG, UW.OUBC 1DBGEB:,

Uw.BNNA bUNIan, wea.(WIAY) UW.Wsndury ASASUE
Hip & Knee Arthroplasty Unit Department
of Orthopedic Rajavithi Hospital

myitademsfndsludefissiotomnuay
Foazlwniusvauiduanuimelumasnedu
twBuiflasanndeliimsitadeiigndesanysal
w2 Femsdfiadumsfinidaludaifivmiuiiagi
imitadeldlaemslduseif,msnsaseme,
AR INARBIFANT, NANNIATIINEN, HaN
wenFIneniersznaumsitiady

lgumaitedsmsdaideludeiiisaniy
anFavan T ieUsznauMsluNIFngy
27U MSIS criteria (MusculoSkeletal Infection
Society)® , IDSA Criteria(Infectious disease
society)’ , SOSSID Criteria(Swiss Society of
Infectious Diseases)™ LTugu Fvusazinusins
SadelfimaUsuwasundninasinsitadueen
wdnidey laglull a.a. 2013 lafimsdadssgy
WeWiAndannasumnan@ieaiunsitadoms
fndeludaifion (ICM : International consensus
meeting)’ Folgfinmsusunfsunmsitaduan MSIS
Criteria \@ntpy way faanludl a.f. 2017 164
math S0ssID a4 luanay European Bone
and Joint Infection Society tipl%lunsifiadey
TneiiinvaziBunSouiiunaninasisnge feil

athelsima udfazfidudseneg sngeluy
mafedbuidnuhdefigihednduiuulides
Alisansaifadenisindelfiidevannianula
TumsAtaded limnndieoe wazfidnidusuau
Titorguiuiifinsifadeiifianalsnniiuly 59
Tafiananwenenlumsifdadelasnmansiasieg
Wingusniiednenuhuazanuswiglums
Aladelvundu Taefinnswauwnislunisnsae
Tuden, manyluhlede, mansalagiing
My genetic s lUFomnuwenenalunsiis
anuhlumsnaleasldis sonication Wudiu

Serum diagnosis

m7Afadudiunisnmaieaiuingnld
\iunsnsianiia screening Mnsindaly
doiipulasasinzlufinegnneiideinsd
wdhiinsindeludaifiun Taieenainzidon
Iuﬂﬁju@'ﬁﬁaﬂﬁ%ﬂ’ﬁﬁ\i’]ﬁﬂ revision arthroplasty
yneLile screening ammiARINMIARLTE
Tudaiiien




i 1 uaavinasimAdedemsinds ludafionluiuusie

MSISt (1 of the 2 Major Criteria
OR 23 of 5 Minor Criteria)

IDSAY (21 of the Following 4 Criteria)

Proposed Criteria of the EBJIS§
(21 of the Following 4 Criteria)

Major criteria:
prosthesis
2 positive periprosthetic cultures

Sinus tract communicating with the
prosthesis

Minor criteria:

Elevated CRP and ESR (ESR of

=30 mm/hr)

Elevated synovial fluid leukocyte count
or positive leukocyte esterase strip test
(++or+++)

Elevated synovial fluid percentage of
granulocytes

A single positive culture

Positive histological analysis of
periprosthetic tissue

Sinus tract communicating with the

Purulence without other etiology | d synovial fluid leukocyte count
surrounding the prosthesis

Acute inflammation seen on
histopathological examination of the
periprosthetic tissue

22 intraop. cultures or combination of
preop. aspiration and intraop. cultures
yielding an indistinguishable organism

Purulence around the prosthesis or sinus
tract

Positive histopathology

growth in sy
tissue, or i

*PJI = periprosthetic joint infe

MSIS =M | S
Bone and Joint Infection Society, CRP = C-reactive protein, and ESR = erythrocyte sedimentation rate. TFor the MSIS criteria, elevated CRP was
indicated by >10 mg/L in chronic infections or >100 mg/L macutemfecbons. elevated synovial ﬂuld kocy

jety, IDSA = Infectious D

y of America, EBJIS = European

t, by >3,000 leuko /pLin

chronic infections or=10,0001 /uLinacut
=>90% in acute infections; and positive histological ly of

focytes, by >80%inch
ic tissue was defined as >5 hils per high-power field (HPF) in 5

HPFs observed onpenwostmcussusatxmomamrﬁcaum _ fFor IDSA, growth of a virulent microorganism (e.g.. Staphylococcus aureus) ina

ouunt was Indicaler.l by a Ieukocyte em.m of =2, 000pr or =70% gr

single PJI. §ForU1e,, P!

d criteria of the EBJIS, i fluid I

not within 6 weeks of surgery, in rheumatic ]olnt

or after perip fractuce n PDsItNB

By WaS ( fi asameand:ﬂyanuo':ywsperIOHPFs[wuor

type Ill), according to Krenn et al.*®. Confirmatory r
positive in highly virulent organi or22

1. ESR (Erythrocyte Sedimentation rate)
LAz CRP (C reactive protein) 1130519 serum
biomarker fifianulalumansragesnn ualisimne

Ao sfindnTeingnlfiiiu Screening test uagld
$UM3U333 LU MSIS criteria fofi [dnaandasiu
Taunsls ESR waz CRP unnsimsldienlagh
vilsazldnareabiigaunldmeanasiwnziion
usnlduiuitoaneazldmamnusumsitgedu

2. Serum D-Dimer @n3ald unInsia
¥ fibrinolytic activities nndulugeiifing
fowde lnelgdinmafnenteussansnwlunsifeds
mafndsludeifisalaunisnsia serum D-Dimer
wuhlenauliuazanusmnziigenindn ESR
LAz CRP(Serum D-Dimer :
specificity of 93% ESR and CRP sensitivity
73% and 79% and

sensitivity 89%

specificity of 78% and

| growth ifl perip
positive if >50 colony-forming units,/mL of sonlcaunn fluid grew, according to Portillo et al.

tissue culture was considered positive if =1 specimen was
ofa mrwrugnt pathogen, and sonication culture was considered

80%, respectively. sensitivity and specificity of
ESR and CRP combined was 84% and 47%)®

3. Other serum biomarker INNIANEN
U8y Bottner LAZAMESWLIINIIATIAIA  serum
levels 989 Procalcitonin, interleukin (IL)-6,
tumor necrosis factor (TNF)-QL, ESR, L8z CRP
Tupjﬂ’mﬁl,ﬁ'ﬂ%'umﬁnmﬁ'm revision arthroplasty
iennmafadeiunui el lumnsa
289 CRP fisnnnin 3.2 mg/ dL uag IL-6 fisn
nn 12 pg/mL gega (95%) Fldunsthlils
CRP uaz IL-6 1JumMInia screening test Wiavn
mafindeludafion du procalcitonin levels

1]
a

il 03 ng/mL fufirnudiwiigoussianals
fish wazanmaFnefisusnunmends wodnen
procalcitonin Huligndaslunsitaduiishaelaid
m3lEfaensunsnane’

oido] 10H
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Synovial diagnosis

1. WBC count and PMN percentage
wuhilenemausiughlumsifedoiige usatals
Anu wudgaaedien cut off value fiuansnaiuly
Tuudazmsfnen wazdomeyhldanauwiveu
Tumsiftladomsindeludeiion deilagiiuuoy
WBC fifiufisansuuaslslumsifiade acute PJI
(with in 6 weeks) ﬁ?uﬁa 10,000 cell/ltm PMN
percentage 90% Chronic PJI (longer than 6
weeks) WBC 3000 cell/llm PMN percentage
80%’ urnes(sima nuhdefidasiansinaia
fisisseiasyislunsuyswantapvatneda blood
stained synovial fluid Sevi ey WBC 1iuge
nifinas Seewvhnsusuaunndeeasluideniie
awuaiugh uaz Tunguitld3unssingin metal on
metal v macrophage fidnaninfiu metal
debris viludswaiiu neutrophil I¢ Seenasias
ymsudlalasmsiiuuuy manual

2. Leukocyte esterase test umsnsa
aﬂiﬁﬂﬂﬁoﬁaanuﬂmn activated neutrophil T
Wunmsamalawld strip test iasnsoudswald
ptesInE waziianahlumsnsaannie 81-93%
uazfianuwzgeiie 87-100% LazmnTiad
HanusuRusfuMInTRaIuIL WBC atdniau
Foleisumsussgidu criteria Tu MSIS criteria 8n
fe udpevlsiamunnsians synovial fluid
udmudideadslu (Heduldde 33%) fuaa
MFuUswaRawana s O

3. Synovial fluid biomarker #MInII9

fidvegsznimafneududiununn uazdold

anugnaaslumsidedoiiige enfiwu Leuko-
cyte esterase (LE), human Ol-defensin, human
ﬁ—defensin, synovial CRP, cathelicidin LL-37
uay IL-17 fidafinmathanldnnduyssneulde

a. (Ol-defensin ﬁ!\uﬂu an antimicrobial
peptide fivasuaanuilae neutrophil e
AOLALBYADNIAALES bacteria pathogens YW
fanuswzsemInsansindsuuailised
Apudge Tuilegiuiiidnsnseegaeeis As
ELISA (enzyme-linked immunosorbent assay)
ua lateral flow test S9fn OL-defensin 7 l&an
MInT ELISA tudanusiwizuazamnaladi
gousireudnsgeennlumsasauazienldaei
Aoudnege Feldfinevindu lateral flow test 1l
Penfimnuaziianunadilumsasiigeni
WUINH sensitivity anay WHAEIANE specificity
firoudnege™ wirinluilagiudsliimsussgms
7579 Ol-defensin Tu criteria M33fadBufan
msfifienuwiughlumsnsaigedeEudmsh
1l unvadfinlusisuszma uazenafinnsldd

wWsvasEnnEviuluaunAn

b. Interluekin 6 IL-6 \il1 212-amino acid
interleukin a3791ng lymphoid L% non-lymphoid
cells fianuddylunsnauauassansdnLay
Tawit IL6 azlUnszdunismas msnsalu serum
udsugensalfSudlisume shefumInsa
Tuhladefiwdonniimsfnsmuiien sensitivity
waz specificity ige usiiflavmnmsasaiigeenn
FeshalifinslEfunsnareanniin

c.  Other proinflammatory biomarker uﬂninﬂf:ll
8951 biomarker Buq i lFwnaflunsnTiaifiady
124 : IL-8, IL-10, vascular endothelial growth
factor (VEGF) , granulocyte-colony stimulating
factor (G-CSF),long pentraxin-related protein
PTX3 ,IL-17, IL-1b, IL-6 :InM3ANHEawLIIMSI
14 Synovial IL17 $2ufu synovial alpha-defensin
Tanugndeslunsidedemsfageludaiio
gy




4. Culture mamwnzidetuusnanasi
valmilumsitadoudiosliamunsoiidod
uamauialdmssneniignees uaz Seraeli
A1H1I0WANTEUINTIVIN one stage revision THA
Issnsheusssnudaidedefiumanmaiifinnu
T wazfirnuandhlumanss Tneenaldiam
fu 5 Twiasenamamzidely uazenadevse
&y 14 Yu Womdedudaidu low viruence
organism™ wannifeiinsnnamnzideie
aadetuliauazidoniiuunihlwiensly
Neffenudusinssenisindesonsii
Hihefifamzgfiduiuunwies uazlugihedili
fMaNs0ATIMAIBAS Iz deUndld wenand
fefinnuneneNfiasananan identify organism
WlFwanzudfazldnsitdadelduslsiainnsa
identify organism Iﬁﬁl’uﬁmﬂmﬁ'm‘[umiﬁm%a
sldgenilunguiianansn identify organism 16
Tauaun30l$35 Sonication of infected implant
Wnanusansolumsduidesnnniasunales

nmaldnssuasiitewie liinmvgazeidiosanin

3N implant ¥ laas0dl sensitivity Aigeduls™

5. Molecular diagnosis

a. Polymerase chain reaction Wumsls
3819 genetic vhl¥venaTUIUDEY DNA 289
dalgunduusathelsfimunuiudasinslien
sensitivity ﬁg@ﬁuuﬁiﬁwu’hﬁ false positive ‘ﬁ@\‘l
wuiy uazfienldaelunmsnafigesnndedolsis
m3l lunmsitiadeialy

Major criteria (at least one of the following)

Two positive cultures of the same organism

b. Next generation sequencing #

Faquszavdndn tievmaduwaied luneeds
fFAnmeAnmamaduwaivhlfegenis
uazfivszindnm vhinlddeyasiuwasuan
wmneafifidunuenldnofignasniimsmandu
wasswalulaguuuidnhly identify causative
organism [éfie 90% veviihed [§3un1s3dady
msfndadefion (MSIS criteria) F93BaLAn
vlduiiee 60.7% wintu®

NANNENINITNAUIZAUININTATITLARE

'
a

ABelslisnansolinansnsafivign urazased
Fodos R NIEMTINedeiiagn doduilagiu
MR SR N INANNRIUTENIN BN TN
pafinuazkaldon Wathizde TwlGewany
WeFinen iiensifadumu criteria fnegfile
naNddu 89 criteria sheeniulgiimasah
wacldinlunanfinanmsfnsiieaty biomarker
g uannniih I%nns3fiadean minor
criteria naUNARYI [FEnAByeFENNIWNGR
S8 uay criteria shulnaiiuasi major criteria
fmfloundelndiAnis ust minor criteria Yol
ANNLANFNUTY FeldiBuinsdavi scoring
system'® athsmitadunisindenuniiess
Fun Tewdudumsinemihsesdielwlsbhmin
gavaziuu lnedsanannmsly MSIS criteria way
ICM criteria Usznaufunsiaulsien biomarker

iy IR legU ULy score Al

Decision

of the prosthesis

Sinus tract with evidence of communication to the joint or visualization
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Hot Topic

Minor Criteria

Elevated CRP or D-Dimer

Decision

Elevated ESR

26 Infected

Elevated synovial WBC count or LE

2-5 Possibly Infected ®

Positive alpha-defensin

Elevated synovial PMN (%)

Preoperative Diagnosis

0-1 Not Infected

Elevated synovial CRP

Inconclusive pre-op score or dry tap ®

Preoperative score

Score Decision

26 Infected

Positive histology

Intraoperative
Diagnosis

Positive purulence

4-5 Inconclusive ®

Single positive culture

<3 Not Infected

New scoring based definition for peri-
prosthetic joint infection (PJI). Proceed with
caution in: adverse local tissue reaction, crystal
deposition disease, slow growing organisms.
CRP, C-reactive protein; ESR, erythrocyte sedi
mentation rate; LE, leukocyte esterase; PMN,
polymorphonuclear; WBC, white blood cell. *For
patients with inconclusive minorcriteria, operative
criteria can also be used to fulfill definition for
PJI. "Consider further molecular diagnostics

such as next-generation sequencing

iuhmsldazuuusenandeduiinng
Buanan criteria ildagiAnrionn MSIS 2011
WAz ICM 2013 waz fnsisifinnsld synovial
CRP uay alpha defensin hunsaniumsd
thwinazuuudeyaseg atelinsiiedei
Luiuﬁ’nngnﬁmmnﬁﬁu wennisslsims
MAANNTEIATTUNIATIANLT new scoring
system § sensitivity (97.7%) ﬁgﬁﬂ’h criteria LAN
17?\1 MSIS 2011 (79.3%) Laz ICM 2013 (86.9%)
wazd specificity ilng Lﬁmﬁ’uﬁy’\amunziu (99.5%)
nnfinaandreduazifiuindeenaifieune

naufiusfazldmsliazuuuuoulnifdoeiast)
Tunduiiliaansnaquldindnmsfiadaviols ms
T#imInadiugy 19 N3¢ 99 next generation
sequencing w3amsl¥ molecular technology
fuq onafiunumadnlunstielunifade
sioly Fomvsavsomadnenisifiniieaiunsld

scoring system Hiienuanugnsasuaznaiu
PeaNsy warmIfnEANLANNEIAUMIITady
Tuscozi@ounausie

Towagunamds myifadsmsinidelu
Fofianiugoasinmananetvdaiio fieluu
aamsiginaluladsineg intielumsitady uay
mafvusina lumAtadeivg Wwelwldns
Aladeiviedu uwazanilymlumsiiasaliny
WaoasawuannLiuaelUle
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Computer Interface Center) NAIYNIAINTIN
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Mindfulness—Based Stress

Reduction-MBSR

msthualaaldadnunmssnuoimsudaizosn

UW.BAdANG AuId
iwneiciogioariagmacsoosisUanaysru:amw
ANU:IWNEMAAS UMDNENGEISSSUAMAds

Chronic pain wuiv mmsﬂ’mﬁlﬁﬂ"ﬁu
ETNUNNITEEaINsaNuTesLiiniad sy
1NAFY waztasaded ianansoisdfeanmgues
anmthals aAnaafiesioduanatinEasein
flamahanuiiu 3 Weuduly srmathadese
\ungiinuldusslunsufnd maseiduuay
Snenuthadesadudeviidudou fuazev
AN IRlarevElETING Y Lasfovendy
JEELA MU EULRZS NN TANNLIA
WU IRUUWAY

winMIseIMILInGEese unndansls
nannvraeAs lunmssnensanii (multidisciplinary
approach) Fulsznausie msvhmamwihiin
WWSnAeNsIEuns=SuUan (physical rehabili-
tation supplemented by analgesics) Fofims
suldenlungu opioids enshumssniauiilsile
ALfiuseaa (Nonsteroidal anti-inflammatory drugs,
NSAIDs) EJ’m@:N gabapentinoids MWl
(topical medication) LA3BYNIEAULAULSTEM
se WA WUl (transcutaneous electrical
nerve stimulator, TENS) tJusu uslusnedihe
filinnusnmapesenmsihafidniauysznauiu
flormathei ifdunaeniasne enadaswhnms
guasnuisdnludneurmaguannfiaiSeuns
biopsychosocial approach #96iaeinsINgNy
Snwluszezeniuazenadanininan1ssung
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The Benéfits %f Meditation

Improves the
immune
L systemn

-
Lowers high bloods
pressure S

ppiness and
Well-being

Higher staté
of conscious!

Intuition develops and
so much more

seiuthnsse laenmssnensenanaidusay
aduannsnSiaveefineuiifinnudeimn
e unsIEssuemMIthaiess aehels
Anw nMasnenmsthaesesadudeiivhmelu
thgtudesnniifihefimsneuaussiivannvans
wanpasliasnsorhueranssnen la

wwvnenililumasnmnanmaanigesolu
fagtudenisldnmstdalaeandevdnniszesa
(mindfulness based intervention) %x‘lﬁwﬁng’lu
sy Tudos 1 uaziuwliuieslsifums
$nEnLd3N (adjunctive treatment) TuaunAR'



@ (Mindfulness) wsnafivnmsmaay
Talavavauluiiorsual anwdn wazanidn
MAnduluvueil (n the present moment)lag

wsla (on purpose) lag [4in15@AAY (non-judge-
mentally)* Tapnsisyafidunuinmafifly
wizwnsmaninngunnmaaiidaan
nysnglos Stlasuiduie “armddnlassne
ppomansailudaqiu” uaz “msli i

'
a wvad

szinfivensualegenile" SumsuiRdivi diin
Hwanluanuiduaderessssnm laaawzine
Tnsansal wonifuanuluimes (af1ads) anudu

4 (3 @ L% o 1 v 4
nnd nd) uazanadusiinem ihluganuiunng

mMumsunndasuanlfhuannsaiian
Yszendld awdaanaienlulanaziuan g
Wl A.f. 1979 Jon Kabat-Zinn fans1ansed
snaasinenl@naselisunsu Mindfulness-based
stress reduction (MBSR)? i University of
Massachusetts Lilegnelgheysufiuains

1hauazamzmeansaliiiedesiegauszame
mavszynd lgmstinaflunmsuwng MBSR 1Hu
Tusunsumsfinuuunguaseazdszana 2 dlug
faiar 1 afoun 8 et levniiuns
nanwausEnad Tugtuuusiie welviAn
paszdniluseme wu msla (anwddn) aume
(body scan) msszandasmulauazlons lay
fungn (MBSR facilitator) aelddose wu
guided meditation LAY UNNaBURBITULIAR
lsunsuiiinusegelalunisiin

v va v

nasuligaig
soiovivlunguuazmsfiniithuseinedani
muuURnRfld Samiunsianaifiety
NMINDUAUDNYNIWNMBADANNLATLA UANNT
Tumsieansfi mmzauLLazm‘s@LLaqmmeﬂ Tty

MBSR fndnguluenAdeildwaianunsa
thwanmmIthaiFesveesiihelasiameifionms
thanavuazandaiinlunsviuuaznsls
Fnvoethoiilosnnanuthe wu madnnlu
UILIMAFNIFDININILUL prospective, randomized,
single-blind, parallel-group clinical trial Tu
w:ﬂ’aﬁlﬁﬁ failed back surgery syndrome 312U
25 e uduifu 2 nguuSsuiBuszHengNi
{F5sumsSnenmauuD LK traditional treatment
iU weekly MBSR group tHuian 8 fuUa
NaMsAnEWUN e lFsumssnnene MBSR
fiazuuuaumndindiiaan the Chronic Pain
Assessment Questionnaire i SiszduANNLIA
functional limitation AasAIUMIIFENLAIARARY
atiefitfpsdn® msfnely RCT fifinelva
u Tugfthe chronic low back pain $1uau 342
AU WIBUWBUMISNEILUY MBSR, Cognitive
Behavior Therapy (CBT;n3thiintiiaysuanudn
fidonardnaNSULI0) waznssnEuuuUnG
wuhngudldsums$nnles MBSR waz CBT
SAnsumunneimsthands (back pain both-

ersomeness) Lag functional limitation amAAav
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athefitiad Ay’ §3deldagdn MBSR enadiuns
St lewaludiheamaeizas

MBSR iusnmeiFenwiledwsugieid
MnEes erthaRasanldiaoy
Smnguuuudug wiusemalneassili
g lunsujifedidugUssm usduwndiaula
WU NTEY MBSR §N3N350ANENAIEAULDILAY
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IyRICA

PREGABALIN

Welcome to calm

AN
] E—PI IEPSY (adjunctive therapy in adults with &

- artlal seizures withor without secondary generalization )
SSSpatial e yg

Available in 3 strength

\_n— it o - M "0
25 mg capsule 75 mg capsule 150 mg capsule

Simple dosing recommended for all indications

150 mg/day 300 mg/day 600 mg/day
& . May increase to 300 mg/day = - [ needed, increase fo
75mg | Starting dess 150 mg | after 7 days, based on 300 mg | maximum dose after
W.ﬂiﬂ g v twice daily | individual response twice daily | an additional 7 days

Dosage reduction is necessary in patients with renal impairment. Despite no pharmacokinetic interactions, LYRICA appears to be additive in the impairment of cognitive and
gross motor function when coadministered with oxycodong,

Lyrica may be taken with or without food
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Vitamin D, Testosterone
and Prostate Specific
Antigen Levels in Thai
Orthopedic Surgeons

uw.uwdaa fjadssruna
Iwneius:onudosoa enandoa:lwniia:doidiieny
novooslsUand sw.ws:upnning

uw.asian [oofisna
mAIoosSIsUGNE SW.ws:ubnnINd

A.uw.slubsel Tbaund
SOLWOLDEMSAMUUIDEDNENAEASMSIWNENMS

HJaumiiddnlulssmalneagrmitediim
URUFAD vitamin D insufficiency dvnialiifin
avnvaeating i Masnamiiioanay (muscle
strength), miﬂaﬁwﬂa\iﬂﬁﬁmﬁ’a (sarcopenia),
\desialsAnszgnngu (osteoporosis) 1Husu
uanmnﬁ‘lumﬁmﬂﬁaﬁﬂm&lmﬁﬁuﬁuﬁ’ﬁumaz
testosterone #isnnini Fefinguormame
AATN WU ANNABININSIWARARY, NMIUDTIFD
POvENATIAAAAY, SMIasundaseasersnl
iy sauwde, (iuse, Fuad, usuldindy,
finsanavzeenawiile, fimanasosrmannuiy
nsvgn Wudu uaznziSeiisdnlumene @s
NLSIABNGNUNN

nnmgradenadedu lunsyussau
RCOST 2017 filusn Meswinenduunng
saslalAnduviviszinalny Selddnlid “adfn
viasluganwasndn by RCOST” uiladavns
suisnguawldivandnneineaes leedu
Tasemsideiiia

1. AnwN3zAY total 25-OH Vitamin D, total
testosterone, total Prostate Specific Antigen
(PsSA) Tuwwndneaaslslang was

2. AnmaAnNFNNUSTININTEAY total

25-0H Vitamin D, total testosterone, total Prostate
Specific Antigen (PSA) uazeny, giimafiegende
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ADINaNDY

e Total 25-OH Vitamin D (ng/ml) (8198
91N Endocrine society practice guideline 2011)

— Normal : 30-100

— Insufficiency : 20-29

— Deficiency : <20

e Testosterone (nmol/L) (8198van ISA,
ISSAM and EAU recommendations Journal of
Andrology 2006)

- = 8: normal level

— < 8 : low level and recommend for
further investigation of late onset hypogonadism

e Total Prostate Specific Antigen(PSA)
(ng/ml) (8198991 NCCN Guidelines 2016)

- 0-4 : normal

- > 4: high PSA

wamsddel
lafunndmpoaslslAndidrsanlasenms
e 257 1w laedigwengdoandy 40 T
53%, BeYIEWIN 40-59 T 34% Uazd1901Y
Ny 60 11 13% wuh enanasinsaulva)
eyl minsnniign 54% sevasnifiume
azfusaniduemile 18% dsuanslunaugiii 1

WHUORT 1 waaswusaadasidhnlasens
Weilputemu 9inanagande

60% | 54%(139)

18%(46)

10% 9%22)  7%(19)  gx(1s) 6%(16)
A - =

Bangkok Central East North North-East South

WU prevalence of hypovitaminosis D g\‘lﬁ\‘l
72% srauamsluunugiif 2 e inguananasiasi
Anwilionun dunnndoaslsUang weme uas
sulna)ifiu young active o1gifosnd1 607 B9
WANANIINMIANENTIHIUNT F9WU prevalence
of hypovitaminosis D snnlugndegeany foiu
Waztvh unndesslslandludsemalnethasd
hypovitaminosis D 939ULa¥0133d prevalence
gonheaaslaesn Svansldsunmsdnusiat
) Taduideshvriifidauiedasdoly s
wumemsEeasugrMwialleiumsiin

hypovitaminosis D

Tunguenaadiasiiognnnimdauhiu 60
Yauly feneipeevszdu vitamin D gendingw

'
=

fisgdeundn 60 U svuansluunugif 3 Felu
ywnquud sgfinnnduhesiszdy vitamin D
fianay usignelshimu wefiunens@nunou
wihilfiwuwaludnsnziiendu dvofismaua
Tufumwnzdgeasfinarimniuluns
ponidime vhlignuasuanuniy Senseiu
dhaiflunga young, active Suiinarinviinuas
TidpaldfAanssuiidasgnuasunn

LLNuQﬁﬁ 2 LMV prevalence of hypovitaminosis D

§ 8

72%

63%{163)

28%(72)

9%(22)

gFEEREREE

Normal Insufficiency Deficiency
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WUALAYYBYIEAY vitamin D shiiga Tu
ananadasfiondeluy nnn. wazmald deusasly
Wil 4 FemanadoetumsAnunountiili
WU 358 vitamin D sluszanns nna. Tag
a8 pollution TSI MATIVINIR
HAuay UVB wuavanlddpenindnd vildns
§9LATeiA vitamin D fiauilosn

a"13U prevalence of low testosterone
level WUy 18% uazfiongsoust 40 Hauly
prevalence of low testosterone level AN
ptheiitibdAumeadin WewSeufisuiugiveny

tiaund 40 T suaasluunugif 5 Gesonndes

UNUNNN 3 LAAYANRRBTDYTEAD total 25-OH
Vitamin D liputsmugineeny wudn fgaeeny

'
oA

nnImIawindy 60 T AdnwAsgeniinguind

9

Fogdpendn 60 T adeidudAnmneain

P-value 0.014*
n 30.44

27.06

<40 yrs 40-59 yrs 260 yrs
= Mean
One-way ANOVA

WHUDAT 4 uandAnlaReYe9seAl total 25-OH
Vitamin D fiauismuginmaiiagendy wudn
mMAnzuaniiAlsgendn NN LATAA LS

LI

pEATiaANIADA

P-value 0.015*

30.47
29.17
2 3873
2 27.78
7
%
5

2658 2675
Bangkok Central East North North-East South

" Mean
Kruskal-Wallis Test
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AumMsAnsfikuaN 152D testosterone 3zam
avlnuindsilaz 1% waveny 40 Duasdaiaunn
Fudlenny 50 Douly

815U prevalence of high PSA level
WU 5% a9eananAg waziionasous 60 Tauly
# prevalence of high PSA level [WNTUREIH

o o

ToRIAUNNEDNR

asu

A hypovitaminosis D lutszinelne
il prevalence gualunguuszannsiiily uaglu
nguuwndonslsiiandios Semadnmnienaaziiu
qaENFuvh I fosusnanusulaatneeeds
fNn1E hypovitaminosis D ﬁtﬁﬂ"ﬁuiu‘i_;ﬂmm
mMemswmdluaneseg sinvineniladodue
fimnafisnuindes ufowimensaieads
gonwlumstlasiumstiin hypovitaminosis D

wsoghalsfima manunilifu cross-sectional
study vildwadwsiiléidu prevalence lails
incidence wazmafnudl eranadasfivhnig
Fnen oneazlilddumunmivasunndaaslsUang
Wuszma Somadnenlusuwan 019azdeiin
uaummaiasalvifimsnsznesmlunguent
waziinmasneg Tinndu

WNUDHAN 5 LEAYAN testosterone LilBLiBUNY
2180NTENAT

50 +—————————
40 - {

30
20 -

Linear

testosterone level

10 a0

0 50 100

% testosterone level

(testosterone level)



Management of deficient
patella in Revision TKA

uw.Ssfins oqaelsssy
mAdoosisUand Isowenuiauwsausiwssit

fuideiivedin sesmanea primary
TKA aziisndu 6 wihludn 25 Tdhemth’ waziv
faedigiuandetiufe revision TKA Semainaz
wisidu 2 whludn 8 Tdhevih Failed patellar
component Wunilslunaneanimninhllgms
WIAA revision TKA

&ufiaslFanmsnsn patellar component
Tu revision TKA #ia [#1 stable fixation, I#f painless
articulation of patellofemoral joint LLazH extensor
mechanism function fivhvuldatneUnd Tums
W6A revision TKA N3azLAiU patellar component
wliBsiaimhidneuaniuisildesge Adeed
sofl Tur  well-fixed without radiographic &
clinical loosening or instability, No or minimal
polyethylene wear, appropriate alignment & position,
good patellar tracking, good manufacturing
Waz no infection Liuldauadniu metal-backed
patellar component Wiii1azgd stable fixation 1
recommend 1A25 revise U cemented all-PE
diovnniiilemaiio catastrophic failures g¥%n
AulTNIS WA wififuvssaumsaifiinenaay
retain 131 metal-backed component [3l@ iz
1% poor patellar bone stock® waziili mobile
bearing design (Long-term successful outcome)**
nsdifiidu all-PE ¥nwud manufacturer’s

sterilization process ddupavnizuIunan
W gamma irradiation in air’ Ain1siaz revise

component LU

leyy bone loss fiwuTunns revision iinann
3 /L6 A excessive bone removal, osteolysis
LLAY excessive patellar resection 83U exposure
fuush T extensile approach (Quadriceps
ship or Tibial Tubercle Osteotomy) N15 remove
component uzild oscillating saw %38
osteotome n36iliili metal-backed component
ADNLAIBN diamond-edged circular saw blade
Hiladn peg

fLaaNanIUNNT revise patellar component®

flﬁ'\“]‘lf onlay-type cemented patellar prosthesis,
cemented all-poly biconvex patellar prosthesis,
porous tantalum patellar prosthesis, bone
grafting & patellar bone augmenting procedures
(gull-wing patellar osteotomy), patellar resection
arthroplasty (patelloplasty), patellectomy 31392
A UNEazIBATaIuAaY option MuULATY

Onlay-type cemented patellar prosthesis
ANNAU patella ﬁtwﬁaﬁa\‘lagj'ﬁ 10-12 mm.
Husehetioe waz minimal bone loss

Hip&Knee
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Cemented all-poly biconvex patellar

prosthesis*

ANVUT remnant patella agj‘ﬁ 5-10 mm.
moderate to severe central patellar bone
deficiency, intact peripheral rim #9339
lkezawa Y, et al.’ Anwnlugihe 23 1o i
patellar deficiency Rnmuiaie 46 Wou lany
i patellar fracture (mwﬂmmﬁﬂwé’\‘i prepare
agj'ﬁ' 5 mm) §UBNUITeTaY Robert B.Borne,
etal” Anwludihe 85 1o (89 1) il patellar
deficiency Anmuatuios 5 T wu 2 Mefidey
revision ifia¥an loosening AN transverse fracture
fifAnmuvds AVN § 4 318wy radiographic
loosening FIFNRUS T AN prepare
fitioandn 5 mm, uazlu 9 310 il patellar fracture
WU ANMAINNAEY prepare 7i >6 mm uas
<6 mm aziilematin fracture ol 11% uay

36% MNa"RU survivorship 71 10 Tagit 98%
waz i 14 Tegil 86%

Porous tantalum patellar prosthesis
sfuauaNTRT8Y trabecular metal fils ML
fuf U biologic inert, lasvadvilndderiv
cancellous bone, 0.98 coefficient of friction, 80%
porosity, low modulus of elasticity fLaaniia
wisnzUNGNTIE severe osteolysis fistoeflanumuziu
S8 fodl 50% host bone contact 1uaevtiae,
good vascularity (Any assess #ad remove
previous failed patella), no required cortical
rim support Mﬁ'\iﬁ)’m‘ﬁ remove patella LANa8N
ANMNVAUITIN trial component IWAYIY 26 mm
IWANIY 23 mm WD restore normal patellar
thickness fUNINAITIA inferior pole aeifin
joint line Wi prosthesis W11 peripheral hole

40 HipzKnee

(lduuzihld fix ayuu extensor mechanism
TaBm59) NI cemented all-poly button
Huduiasa

f$uITu09 Kamath AF, et al® fnsnlu
KUy 23 1 fifi patellar deficiency (AN
\aAEVIAY prepare ar;jﬁ <10 mm) AnmNag oy
51 Wy 4 e ‘ﬁé’fa\‘l revision Lﬁa\mn loosening
AT infection &7U survivorship ag.j‘*?i 83% 11338
¥ iAn failure AB avascular residual bone

wazN19 fix prosthesis YU extensor mechanism

Bone grafting & patellar bone
augmenting procedures

Ml bone-grafting tiufuBnmaidanuile
ilF¥ananseifif severe patellar bone loss lae
¢80 tissue flap (e.g. peripatellar fibrotic tissue,
fascia lata) 191170 patellar rim WU  watertight
closure ey ¥ form {u pouch ntiuth bone
graft (autograft/allograft) 9uU1A 5-8 mm Tamaly
fill defect auLAn 9NWATION Hanssen AD,
etal”® wui1 ansafinANaMinen 7-9 mm
19-22 mm &4 clinical result Tusesiu good to

excellent LAy improve knee functional score



resection arthroplasty W31 29% § persistent PF pain®,
navg normal activity™® [#&w1n, improved short term knee
score & function LL#%2 long-term F/U Wy wWautas”

A
Gull-wing patellar osteotomy
Describe A3ausnlae Vince, et al. tila 7 2000
Jaiilu savage technique maflarda @Ap v mid-line

Patellectomy
Poor outcome uaztiagtiuduus fmansluuas

sagittal osteotomy iNevil# patella i uuzasn  ag

1

P . o A & .
Wugd gull-wing Tudnwousiiiu greenstick m3v N3¢l adequate bone stock (>10 mm) Wa15au1
anterior surface WWoazldfl coverage 719 medial onlay-type prosthesis
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>
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>
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®
=

Wae lateral femoral condyle ne extensor mechanism A5t central bone defect + intact rim & bone

£96189 intact Ang] {91e9 B8N Gregg RKlein™ §the  stock (5-10 mm) ®9150u1 biconvex prosthesis
12 @il deficient patella Lazldsun15vh gull-wing N5l Uncontained defect or contained

osteotomy (waiildde 1& central tracking of patella defect with poor bone stock w3171 TM
patella, bone-grafting, gull-wing osteotomy %38

in trochlear groove) WUIH clinical outcome NATU
; resection arthroplasty

(improved KSS) ey,

1ONTNSOILOL

1. Kurtz, et al, Projections of primary and revision hip and knee
arthroplasty in the United States from 2005 to 2030, JBJS (Am) 2007.

2. Barrack RL, et al. JOA 2000.

3. Hartford JM, et al. CORR 2002.

4. lkezawa Y, et al, Clinical outcome of revision of the
patellar component in total knee arthroplasty. A 2- to
7-year follow-up study, J Orthop Sci 1999.

5. Lonner JH, et al, JBJS (Am) 2003.
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Deficient Patella in Revision Total Knee Arthroplasty,

Patellar resection arthroplasty CORR 2008.
7. Sani Erak, Robert B. Bourne, Richard W. McCalden,
(patelloplasty) Cecil H. Rorabeck, The cemented inset biconvex patella
1438 usiv (contouring) patella TW# articulation in revision knee arthroplasty, The knee, 2009.

P . 8. Kamath AF, et al. JOA 2012 .
VIL?J’lgiJn‘JJ femoral component %8V remove patellar 9. Pagnano MW, et al. CORR 1998.

. a a__a 10. Barrack RL, et al. CORR 1998.
prosthesis LANBAN \@anfansanluiaa absence of 11. Parvizi J, et al. CORR 2002.

sufficient patellar bone stock (<10 mm) 1aqifu  12. Hanssen AD. JBJS (Am) 2002.

a4 aad e e P v e P 13. Gregg R. Klein, Harlan B. Levine, John F. Ambrose,
foistiiudseRmansluudundeanafinldthelu Helena C. Lamothe, Mark A. Hartzband, Gull-Wing
amummiﬁﬁ%aa"wﬁmmoaﬁm THTaua Pagnano Osteotomy for the Treatment of the Deficient Patella

in Revision Total Knee Arthroplasty, JOA, 2010.
MW, et al. (CORR 1998), Barrack RL, et al. (CORR  14. The Surgical figures in this article Courtesy of Vince,

- vy oo et al.& Ryan MG, et al. Management of the Deficient
1998), Parvizi J, et al. CORR (2002) ﬁ'mg}'ﬂugmﬂmm Patella in Revision Total Knee Arthroplasty, CORR 2008.
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| Mobility Acetabul:

The indications for use of total hip replacement prostheses include:

* Non-inflammatory degenerative joint disease including osteoarthritis and avascular necrosis.
+ Rheumatoid arthritis.

- Correction of functional deformity.

+ Revision procedures where other treatments or devices have failed.

- Treatment of non-union, femoral neck and trochanteric fractures of the proximal femur with
head involvement that are unmanageable using other technigques.

« Dislocation risks.

*The Modular Dual Mobility (MDM) Liner is intended for cementless use only.



Diagnosis of Early
Knee Osteoarthritis

Vel

UW.DSSNNS DISASISSIUN
uw.onaeE InaSonsun
mAIoSISUANEG ANUIWNEMAAS UKDNENGEUISADS

Tuilaguamnudnlanedadsinervoints
Lﬁﬂm’wﬁﬂlﬂhlﬁlau (knee osteoarthritis, knee
0A) famnuivihldinn Taswwizmsdnenluy
SERUNMTIINUTBNBAR UaT cytokine sNT B9
wunaulsznousneg [Aun articular cartilage,
subchondral bone, synovium, meniscus,
ligament waz synovial fluid sNEANNENNUS
L‘f}au‘[mf'fuLﬁﬂ%’nmauaam‘sﬁﬁmmmia 191 (knee
joint homeostasis, gﬂﬁ 1) fotudvnnanansn
Mt ANNAALNAYDY knee homeostasis
sansnalddousiszezusng werdanwaesdei
anazanansngnud [alvnaudulnfivdeaiansa
srapmzdoiniiguussle

mtadaleelusinasyssfivaineinis
wasgihesniunmwdiesedvevionluribu
aothmin Smassdunmsdognidenannawee
Sofithudu indirect sign flastvuanwenBanm
Téfseiianszgnaauiadaligniaisludn
luszpziamily ((nnd1 10% Fei5uudiu
anuasundavlunweesed’) Tuilagiulad
math MRI s wsunsdtadunmsdaden
Tapamznguiiifiu early knee OA Tneii MRI a2
aNInUTELEY articular surface, bone marrow
lesion, WAL meniscus HANTN (gﬂﬁ' 2 A-D)

3U#1 1 knee homeostasis
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3U# 2 Auanyipalsazes articular surface B.LaAYANHMUZIDY bone marrow lesion WAz subarticular cyst
C.UAANWENEHNNWIBY meniscus D.iUSauifisuwenianwaasdanfiusziluanmwangseiuas MRI

NMINRIUIIMATAAIG 299011991 MRI
Fomnsarir linsafumsilasundave ey
glycosaminoglycan Tumz@néauﬁ%ﬁa Faifuns
Wasuwlaswsniduavnizdaniien 1tu
delayed gadolinium-enhanced MRI of cartilage
(dGEMRIC), Sodium (**Na) imaging, glycos-
aminoclycan chemical exchange saturation
transfer (gagCEST) (:.iﬂ‘ﬁ' 3) wazguinaddims
mmaﬁuﬁ 299 MRI ian519Anaiaauulasene

TAseasy collagen, proteoglycan A8dAU extra-
cellular matrix [@L diffusion weighted imaging
(DWI), diffusion tensor imaging (DTI), T1 rho
mapping W&z T2 mapping tHudu®® wanwmile
i Tuilegiiugefimanga biochemical marker
wiaznelumsifiade early knee OA 13 urinary
CTX-Il (C-terminal telopeptide of collagen type
I), serum COMP (cartlage oligomeric matrix
protein) tHudu

gag-CEST

Uil 3 ugnmaiiamaih MRI Wensedumsilasuutavaey glycosaminoglycan Tunszgnaouiiade

44 HipzKnee



fwsunurinmtadunmedondesly
srpiBNuINiY Luyten FP uasAny’ LHM3
hausinamtase lnelnsasdeeieedlsznay
A3y 3 9o sesnludl

1. §fi:amsuadn (knee pain) laed
pmsetvies 2 asvlute 1 Dk law
WERZANHEINININNTT 10 U

2. MwWaps9aTaLE1 (standard radio-
graphs) fignsasfidn @iy Kellgren and Law-
rence classification 0 #38 1 %39 2 (Nanwuy
funszgneanesnaniinii)

3. fisnwurialadenisnnnisdaundas
48121 (arthroscopy) #39n15M529 MRI

3.1. madevnasviown AanwaizaNMT
TUUNTDY International Cartilage Repair Society
(ICRS) Foladawdasrnluil

U 4 msutisdainaaniiiu 3 subregion
911 MRI 289 WORMS

- ICRS swny 1-4 pgwilpy 2 &
(compartment) 28918121

- ICRS 5z8¥ 2-4 Tu 1 &1 (compartment)
wovdaith Saiunszgnseuiadaluuiinuseng
fianuuzsouiy (softening) UazuIN (swelling)

3.2. MIM373 MRI HANHULAINNITIILUN
299 Boston Leeds Osteoarthritis Knee Score
(BLOKS) Ltaz Whole Organ Magnetic Resonance
Imaging Score (WORMS) atinutios 2 18
srostnluil

- gUsnsEgneauiads WORMS, car-
tilage morphology 98¢ 3-6

- i@ﬂIﬁﬂﬁﬂiz@ndauﬁaﬁa BLOKS,
cartilage lesion 3¢8¢ 2-3

- anBUzMIENIATDIUNBUTEINTEYN
BLOKS, meniscal tear e8¢ 3-4

- seulsaiilanszgn WORMS, bone

marrow lesion 3s8e 2-3

AilwusrpenfpE M INUUNTEY WORMS
Fo1u MRI-based semiquantitative scoring
systems vilanilviifienldlunmsuszsiiuane
Fagnden Tnuutvdoneendiu 3 subregion
(gﬂ*?‘i4) waziinsliazuuusivsasidannu
1971 1
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m39f 1 Whole Organ Magnetic Resonance Imaging Score (WORMS)®

gﬂi"l\‘mizgniiauﬁ’aﬁa (cartilage morphology)
R AN
0 normal thickness and signal
1 normal thickness but increased signal on T2-weighted images
2.0 partial-thickness focal defect < 1 cm in greatest width
25 full-thickness focal defect < 1 cm in greatest width
3 multiple areas of partial-thickness defects intermixed with areas of normal
thickness, or wider than 1 cm but < 75% of the region
4 diffuse partial-thickness loss = 75% of the region
multiple areas of full-thickness loss or a lesion wider than 1 cm but < 75%
of the region
6 diffuse full-thickness loss = 75% of the region
soulsniilanszan (bone marrow lesion)
T aunagsaslsn (% of area of the region)
0 none
1 < 25%
2 25-50%
3 > 50%
1ONENSOODL

1.

Favero M, Ramonda R, Goldring MB, Goldring
SR, Punzi L. Early knee osteoarthritis. RMD Open.
2015;1(Suppl 1):e000062.

Guermazi A, Alizai H, Crema MD, Trattnig S, Regatte
RR, Roemer FW. Compositional MRI techniques for
evaluation of cartilage degeneration in osteoarthritis.
Osteoarthritis Cartilage. 2015;23(10):1639-53.
Matzat SJ, van Tiel J, Gold GE, Oei EHG. Quan-
titative MRI techniques of cartilage composition.
Quant Imaging Med Surg. 2013;3(3):162-74.

Oei EHG, van Tiel J, Robinson WH, Gold GE. Quan-
titative radiologic imaging techniques for articular
cartilage composition: toward early diagnosis and
development of disease-modifying therapeutics
for osteoarthritis. Arthritis Care Res (Hoboken).
2014;66(8):1129-41.
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PROLIA 60 mg

Denosumab

D NAME OF THE MEDICINAL PRODUCT PROLIA 60 mg 2. QUALITATIVE AND QUANTITATIVE COMPOSITION Each pre-filled syringe contains 60 mg of

denosumab n 1.0 ml solution (60 mo/m{) 3. PHARMACEUTICAL FORM Solution for subcutaneous injection. Clear, colourless to slightly yellow solution,
52 ihite proteinac nopausal

and may contain trace amounts of translucent to eous particles. 4. CLINICAL PARTICULARS 4.1 Therapeutic Indications Post
Osteoporosis PROLIA is indicated fov e renimAT porosi ‘women. In Women with PROLIA mereaces
bone mineral density (BMD) and reduces the incidence of hip. ertebratand non-vertebral ractures. Bone Loss n Patients Undergoing Hormone Ablation for
Cancer PROLIA is indicated for the treatment of bone loss in patients undergoing hormone ablation for prostate or breast cancer. In patients with pros

cancer, PROLIA reduces the incidence of vertebral fractures. 4.2 Posology and Method of Administration Administration Administration should be e
by an individual who has bet Dosage The recommended dose of PROLIA s a single subcutaneous infection of
nd vitamin D supplements wh\Lst undergoing reatment, Populations Children

in the paediatric age group. In animal
studies, inhibition of RANK/RANK ligand (RANKL) with a construct of osteoprotege 7<) has been coupled 1o inhibition of bone growth and!
{ack of tooth eruption [see Preclinicalsafety Data ). Therefore, treatment with denosumab may \mpalr hnne growth n children with open arowth plates and
may inhibit eruption of dentition. Elderly Based on the available safety and efficacy data in the elderly, no dosage adjustment is requiret

6. PHARMACEUTICAL PARTICULARS 6.1 List of Excipients Acetate, Sodium hydroxide, Sorbitol, Polysorbate 20, Water for Injection 6.2 Incompatibilities This
medicinalproduct must not be mixed with other medicinal producls .s 3ShelfLife The expiry date s indicated on the packaging. 6.4 Specal Precautions for
Store in a refrigerator . Y e-filled syringe in the outer carton in ect from direct l
if removed from the refrigerator, PROLIA Shoutd be Kept at controlled room termperature [store below 28°C or 30°C) in the original cartorsand must be used
within 30 days. 65 Nature and Contents of Container PROLIA s a serile and preservative-free product, Syringe Sinale use pre-filled syringe with stainless
eel 27 gauge needle. Pack size of one, ted in blistered (pre-filled syringe with or without a needle guard) or unblistered packaging (pre-filled syringe
b A R e the prefiled syrmge Vi natural rubber, which s  derivaive of atex see Instructionsfor Use/handiing). Instructions for
Storage Store in a refrigerator (2°C - 8°C). Do not freeze. he pre-filled syringe in the outer carton in order to protect from direct light. Do not shake
e e s PROLIA Shoutd be B L i 2ot o0l the ongined Cartor an must b used
within 30 days, 65 Nature and Contents o Container PROLIA s a serile and preservative-free product, Syringe Sinale use pre-filled syringe with stainless
el 27 gauge needle. Pack size of one, presented in blistered [pre-filled syringe with or without a needle guard] or unblistered packaging (pre-filled syringe
b The needl cover of the pre-flled B L oL o (Soe n=ruchions o s ihanclingl. matructions for
tex should nothanle he needle cap o the singl use pre-filled syinge, which contains dry natural rubber (2 dervative

Properties;: Special patient populations ). Renal impairment Based on the available safety and efficacy data in the elderly, no dosage i uired in
patients with renal impalfment see Pharmacokinetic ropertes: Specia patient populations I, Patients with severe renal impairment creatinine clearance <
mLimin]or recelving dialysis areat reater isk o developing hypocalce equate intake of calcium and vitamin D is important in patients with severe.

0
oflatex). Before administration, the PROLIA solution should be mspected fo uration. The solution should not be used if cloud

or discoloured. Do ot shake. To avold discomfort at the ste ofinjection,allow the pre Bt = (U o 20+C) o intcing
and inject slowly. Inject the entire contents of the pre-filled syringe. Dispose of any medicinal product remaining in the pre-filled syringe. Instruction for

el receiving calysi. Hepatic mpairment The safety and emcacy of PROLIA have not been studied in patients with hepatic

B st e tarial ok clsposad of I accardance

4.3 Contraindication s contraindicated in patients who have a history of reactions its excipients.
L4 Spacial Warnings and Prezautions for Use Adtquate intske of catclum and vitarin D s important i all paients receiving PROLIA. Hypocalcacmia must be
carrected by adequate intake of calcium and vitamin D before nitating therapy. In patients predisposed to hypocalcaemia, monitoring of calcium levels is
recommended during treatment,sspecially in the firs few weeks o nitiating therapy [see Adverse Reacto nts receiving PROLIA may develop skin
infections (predominantly cellulitis) leading to lisation. These events were reported more frequently i T the denosumnas B3 verats the Dlacebo [0.1%)
groups (see Adverse Reactons . The overall et of stn et ha e R LSt I placebo and denosumab graups. Ptients shaud be advised
 prompt medical attention f they develop signs or symptoms ofcellulti. I 2 arge clinial tial of over 7,800 womentith nopausal osteoporosis
(PREEDOM neudy) s sromal st arrosi S S SRR ma, and rashes occurred at 3 significantly higher rate i the PROLIA group
comparet  not specific o the Injoction site, Cansider discontinuing if severe symptoms develop.
Cases of osteonecrosis of the Jaw [ONJ) were reported predominahtely In patients with advanced cancer receiving 120 mg every 4waeks. ONJ was reported
rarely in patients with osteoporosis recelving 60 mg every & months (see Adverse Reactions] Paor oral hygiene and invasive dental procedures (eg, tooth
extraction) were risk factors for ONJ in patients receiving PROLIA i clinical trials. It s important to evaluate patients for risk factors for ONJ before starting
restment I ik faciacs are Henflad e nistSsa A} AU appropriate prevenuve dentistry is recommended prior to treatment with PROLIA. Good
oral hygiene practices should be maintained during treatment with PROLIA. Avoid invasive dental procedures during treatment with PROLIA. For patients
in whom invasive dental procedures cannot be avoided, the clinical judgment of the treating physician should guide the management plan of each patient based
on individual benefit/risk assessment. Patients who are suspected of having or who develop ONJ while on PROLIA should receive care by a dentist or an oral
. In patients who develop ONJ during treatment wi 1A, a temporary interruption of treatment should be considere n individual
risk/benefit assessment until the condition resolves. PROLIA contains the same active ingredient (denosumab) found in XGEVA. Patients receiving PROLIA
should no receive XGEVA. Atypical femoral fractures have been reported in patients et PROLIA Atypical femoral ractures may occur with ltle or
0 trauma in the subtrochanteric and diaphyseal regions of the femur and may ter: diographic findings characterise these events. Atypical
femoral fractures have also been repar(ed in pallems e aieerot A e a1 o vitamin D deficiency, heumatoid arthrits, hypophosphatasial,
and with use of certain p ump inhibitors]. These events have also occurred wit
B e e e presenting with such
symptoms should be evaluated for an incomplete femoral fracture, and the contralateral femur should also be'examine. Significant suppressmn of bone
remodelling, as evidenced by biochemical markers of bone turnover and bone histomorphometry, was observed in clinical trials of PROLIA in postmenopausal
Women with osteoparosis. 4.8 Interaction with Other Medicinal Products and Other Forms &id not afect the
harmacokinetics of midazolam, which is metahatlsed dby cytochrome PAS0 344 (CYPIAG) ndicating that it should notaffect the pharmacokinetcs of drugs
metabolised by this enzyme (see agents may increase the risk of serious infections.
Rishs and enth = snedl B sl M T SR ARt Lol  recelving Immunosuppressive agents. 4.6 Pregnancy and Lactation Pregnancy
There is no adequate data in pregnant women. PROLIA is not recommended for use in pregnant women. At AUC exposures up to 100-fold higher than the
B e e A et i e ). Ina study
of cynomolgus monkeys dosed with denosumab during the period equivalent to the first trimester at AUC exposures up to 99-fold higher than the human dose
60 g every & monthe), there was no evidence of matanal o oetat harm. I this study: foetallymph nodes were not examined, In angther study of cynomolgus
monkeys dosed with denosumab throughout pregnancy at AUC expasures T15-fold higher than the human dose (60 mg every § months), here were increased
stillbirths and postnatal mortality; abnor rowth resulting in reduced bone strength, reduced haematopoiesis, and tooth malalignment; absence of
peripheral ymph nodes; and detreased neanatal growth. There was no evidence of maternal harm prior to labour; ‘adverse maternal effects occurred
requently during labour. Maternal mammary gland development was normal. est absence S RANKL could interfere with
maturation of the maternal mammary gland leading to impaired lactation post-partum. Women who become ) A treatment are
encouraged to enrol in Amgen's Pregnancy Surveiliance Program. Patients or their physicians should contact their (ocal GSK Fepresentative o enrol.
Lactationt < nat known f denosumab i excreted in human milk. Because denosumab has the poentia to caise adverse reactions inbreas-feeding nfants,
n should be made whether o Giscontinue breast-feeding or discontinue the medicinal product, 4.7 Effects on Ablity to Drive and Use “Maching
drive or use heavy machinery have been perf mab. 48 Adverse Reactions
Clinicat trial data Adverse reactions are listed below by MUDRA body system organ Rl by frequency. The fi requency categanes based on one yea
event rates used are: Very commons-1 in 10 Commone" in 100.ands1 in 10 Uncomimans1 in 1,000 ande1 in 100 Rares1 in 10,000 ande1 in 1.000 Very rarce.
1/10,000 Within each frequency grouping and system organ class, adverse reactions are presented in order of decreasing seriousness.

e disorders

Musculoskeletal and connective Common n in extremity
sue disorders. Rare Osteonecrosis of the jaw
Very rare Atypical femoral fracture'

1.See Special Warnings and Precautions for Use  2.In men with prostate cancer receiving androgen deprivation therapy 3.includes dermatitis, allergic
dermatitis, atopic dermatitis and contact dermatitis. 4.In the osteoporosis clinical trial program, atypical femoral fractures were reported in patients
treated with PROLIA.

3

Postmarketing data

reactions, inluding rash, urtcaria, acial swellng, erytherna, and anaphylactic reactions have
been reported in patients receiving ROLIA, Sovare Sev

n reported in patients at increased risk o
receiving PROLIA. Pain { pain, including Severe cases, has eanie e patients receiving PROLIA.
4.9 Overdose No data fram clinical trials are avalable regarding overdosage of PROLIA, Denosumab has been administered i clinical studies using doses
up to 180 mg every 4 weeks [cumulative doses up to 1 over 6 months). 5. PHARMAGOLOGICAL PROPERTIES 5.1 Pharmacodynamic Propertics
Mechanism of action Denosumab is a human monoclonal antibody (IgG2) that targets and binds with high affinity and speciicity to RANKL preventing RANKL.
from activating its only receptor, RANK, on the surface of osteoclasts and their precursors, independent of bone surface. Prevention of the RANKL/RANK
intaraction Inhibits osteoclask formation; function, and survival. Denosumab therefore reduces bone resorption and increasés bone mass and strength in both
cortical and lrahewlar bone. Pharmacodynamic effects In clinical studies, treatment with 40 m ul denosumab resulted in apid recucton inthe bone resorption
C-telopeptides (CTX) within 6 hours of 70%) with reductions of approximately
ocurring by 3 days. CTX requctions were maintained over the 6-months doging interval. At e et dosing interval, CTX reductions were pamally
attenuated from maximal reduction of > 67% to approximately > £5% range 45-80%) reflecting the reversibility of denasumab s effects on bone remodelling
once serum levels diminish. These sustained with uplingof bone formation and resorption
in skeletal remodelling, reductions in bone formation markers (e.g. bone: specmz alkatine phosphatase [BSAF] and serum N-terminal propeptide of tjpe |
collagen [P1NP]) were observed beginning 1 month after the first dose of denosumab. urnover markers (bone resorption and formation markers
generally reached pre- treatment levels within 9 months afte the last 60 mg subcutaneous dose. Upon re-initiation, the dearee of inhbition of CTX by
denosumab was treatment. In a clinical study of postmenopausal women wi
[N~ 504] who were previously treated with alandronate for a median duration of 3 years, those transitioning to receive denosumab experienced additional
reductions n serum CTX, compared with women who remained on alendronate, in thisstudy the changes in serum calcium were similar between the two
groups. Immunogenicity D iman monoclonal antibod) thal therapeutic proteins there s 2 Ihenreucal potential for immunogenici
More lhan 13,000 patients were screened for binding an niibodies using a sensitive electr bridg L n 1% of patients
trea nosumab or up to' years tested positive g pre- existing, transient and developing anﬂbod\esl e patiests tha tosted posive for
bindin odies were further evaluated for neu g antibodics using a chamiluminescent cell- bysed i vitro biological assay and none of them tested
positive, No evidence of altered pharma:okmenc praMe toxicity profile, or cllr\lcal response was associated with binding antibody development.
5.2 Pharmacokinetic Properties Following subcu ration, denosumab displayed non-linear pharmacokinetics with dose over a wide dose range,
e e e e e e O i
bioavailability was 61% and maximum serum denosumab cancentrations (Cmax) of  ug/m! range 1-17 g /mll occurred in 10 days [range 2-28 days).
After Cmax, serum levels declined with a hal-life of 26 days (range 6-52 days] over a period of 3 months (range 1.5-4.5 months. Fifty-three percent of patients
had no measurable amounts of denosumab detected at é months post-dose. Distribution No accumulation or change in denosumab pharmacokinetics with
time was observed upon multiple-dosing of 40 mg subcutaneously once every 6 months. Metabolism Denosumab is composed solely of amino acids and
carbahydrates as native immunoglabulin. Based o nonclinical data, dsnosumab metabolism is expected o fllow t unoglobulh clearance pathways,
resulting in degradation tosmall peptdes and indvidual amina acids. Eliminatio is composed solely of d carbohydrates as native
immunog| climinated via hepatic metabolc mechanisms [e-g. cytochrome PASG (CYP] enzymesl Based on nonclinical
elimination is expecled & follow the immunoglobulin clearance pathways, resulting in degradation to small peptides and individual amino acids. Drug
, midazolam (2 mg orall was administered two weeks after a smgxe dose d denosumal
(60 mg suhcu(aneeusty] i corresponds to time of maximal effects of d did not affect
midazolam, which is metabolised by cytochrome P450 3A4 (CYP3AA). This indicates that denosumab houid ot ity the PRof drugsmetabolised by o
Special patient populations Elderly (greater than or equal to 65 years of age) Age was nat found to be a significant factor on denasumab pharmacokinetics
ina population pharmacokinetic analysofgatents ranging in age from 2810 &7 yearsofage. i
ata are available in paediatric patients. Race The pharmacokinetics of denosumab were not ecten by race in nastmenopausal ‘women or in breast cancer
patients undergoing hormone apiation. Renal lmpalrment In a study of 55 patients with varying degrees of renal function, including patients on dialysis, the
degree of rer\al |mpa\rmem had no effect on the d phar of therefore doss adjustment for renal impairment
is not necessa tic impairment No clinical studies have been conducted to evaluate the effect of hepatic impairment on the pharmacokinetics of denosumab.
CUINICAL STUBIES Treatment of Postmenopausal Osteoporosis FREEDOM, a 3-year, double-blind, pl
that demonstrateri that denosumab was efective compared o placebo in reicing new vertebral, non-vertebral and hip Fehioen postmenopausal women
with osteoporosis. 7,808 women aged ears were enrolled of which 23.6% had prevalent vertebral fractures. Women received calcium (at least 1,000 mg)
and vitamin D fat e2st 400 1U} supplememanon dail. Effecton vertebral fractures Denosumab signifcantly reduced the risk of new vertebral rrmures
{primary endpoint) by 68% [risk ratio: 0.32; p < 0.0001) over 3 years. The 3-year fracture rates for new vertebral fractures were 7.2% in the placebo group
and 2.3% n the PROLIA group (unadjusted absolute risk reduttion of 4 8%/ Effect on all clinical fractures Denosumab significantly decreased the Fisk of
non-vertebral fractures [secondary endpoint] by 20% hazard rati: 0.80; p = 0.0106) aver 3 vears. Three-year non-vertebral fracture fates were 8.0% n the
placebo group to 6.5% in the denosum adjusted absalute isk reduction of 1.5%. Effect on hipfractures Denosuma signfcantly dscreased the
sk of hip fractures (secondary endpoln(Fby 0% hazard ratio: 0.60; p = 0.0362) over 3 years. Thres-year hip fracture rates were 1.2% in the placepo group
and 0.7% in the denosumab group (unadjusted absolute risk reduction ol 5%1 fect on bone mineral density (BMD) Denosumab significantly increased
BMD at al clinical stes measured, relative to reatment with placebo at 1, 2 and 3 years. Denosumab ncreased BMD by 9.2% at the Lombar spine, 6.0% at
the total hip, 4.8% at the femoral neck, 7.9% at the hip trochanter, 3.5% at the distal 1/3 radius and 4.1% at the total body over 3 years. Increases in BMD at
lumbar spine, total hip and hip trochanter were observed as early'as 1 month after the initial dose. Denosumab increased lumbar spine BMD from baseline
in 96% of poslmennpausalwomen at3 il Consistent effects on BMD were observed at the lumbar spine regardless of baseline age, race. welghI/BMI
BMD and bone turnover level. ology assessments of normal architecture and he expected decrease in
bone turnover relative to placehlrealmenl There o e b e st e e O R R Al
in the Treatment of 4850 patients wh leted 7,808) enrolled in a 7-year, pren label, single-arm Slem
study to evaluate the long-term safety and efficacy of denosumab. Al patients in the extension study received denosumab e onths as a single 60 m:
SC dose, a5 well s daiy calcium (t east 1 ) and vitamin Dt Ieas! s patients who received denosumab i the FR EEDOM study and continued on
therapy (years 4 and 5 of denosumab treatment), the overal e rates of adverse events an, adverse events reported were similar to
that ohserved n the infial 3 yaars of the FREEDOM study. For patients who crossed over to denosumab from placebo in the FREEDOM study , the overall
subject incidence rates of adverse events and serious adverse events reported also similar to the first 3 years of the FREEDOM study, Two cases of ONJ were
observed; both resolved. Denosumab treatment maintained a low incidence of new vertebral and non-vertebral fractures in year: 5 (2.8% of patients
Ra at least one new vertebral fracture by month 24, 2.5% of patients had a non-vertebral fracturel. Denosumab treatment Tncra 238 BB ot the umbar
spine (3.3%, total hip (1.3%), femoral neck (1.2%) and trochanter (1.8%) in years 4 and 5. Percent increase in BMD from the riginal FREEDOM study baseline
lie: ater 5 years oftreatment) i the long-term group was 13.8% atthe umbar spine,7.0% a the tatal ip,6:2% at the femcrat neck an atthe trochanter.
in the In two , double-blind, acti
cruahen one I treatment T Ve WOTIE A TARERI S previously treated with showed greater increases in
BMD and reductions in bone turnover markers (e.g. serum CTX), compared to alendronate. Consistently greater increases in BMD were seen at the lumbar
spine, total hip, femoral neck, hip trochanter, and distal 1/3 radius in women treated with denosumab, compared to those who continued to receive alendronate
therapy (all p < 0.05]. Clinical efficacy in the treatment of bone loss associated with hormone ablation Treatment of bone loss associated with androgen
deprivation The effcacy and safety of denosumab i the reatment o bone loss assoclated with androgen deprivation was assessed in a 3-year randomised,
placebo-controlled, multinational study of 1,468 men with non-metast ostae cancer aged 48:97 yea n 70 years of age also
Rad athar s BB T-ocore 3 the Lambar <pine, total hp, or femorat neck < -1.0 or & history of an osteol e e S
sbserved at the Lumbar spine, total ip, femoral neck and lhe Wip trochanter as early as 1 month after the inital dose. Genosumab increased lumbar spine
by 7.9%, total hip BMD by 5.7%, femoral neck 9%, hip trochanter BMD by 6.9%, distal 1/3 radius BMD by 6.9%, and total body BMD by 4.7%
oo Years, relative to placebo [p < 00001 Consistent efects on BMD were observed at the lumbar spine regardless of age, race, geagraphical region,
‘weight/BMI, BMD, bone turnover level; duration of androgen deprivation and presence of vertebral fracture at baseline. Denosumab significantly decreased
the risk of new vertebral fractures by 2% (hazard ratio: 0.38; over 3 years. Denosumab also reduced the subject incidence of more than one
osteoporatic fracture at any site by 72% relative to placebo over 3 years (placebo 2.5% vs. denosumab 0.7%, p = 0.0063). Treatment of bone loss in women
undergoing aromatase inhbitor therapy forbreast cancer The efficacy and safety of denosumab in the treatment of bone loss associated with adjuvant
aromatase inhibitor therapy was assessed in a 2-yeat facebo- contralled of 252women with non-metastatic
Rroast eancer aged 35-84 years, Women had baselina BMD T-scares Setween 0t 55 atthe T e e 2
catciam (at toast 1,000 mg) and vitamin D [at teast 400 10) supplementation daily. Denosumab significantly ncreased BMD t allcUinical stes easured, retative
to treatment with placebo at 2 years: 7.6% at the lumbar spine, 4.7% at the total hip, 3.6% at the femoral neck, 5.9% at the hip trochanter, 8.1% at the distal
1/3 radius and 4.2% at thetotal body.Signiicant increasez in BMD were observed at the lumbar spine as earl a2 1 month afer the ntal doge. Consistent
effects on BMD were observed at the lumbar spine regardless of baseline age, duration of aromatase inl , weight/BMI, prior chemotherapy,
prior selective strogen receptor modulator (SERM) use, and time since menopause. 5.3 Preclinical Safety Data Carcinogenicity The carcinogenic potentat
of denosumab has not been evaluated in long-term animal studies. Mutagenicity The genotoxic potential of denosumab has not been evaluated. Reproductive
xieology Fer ity benosumab had na s/facbn MG TSRS IS monkeys at AUC exposures that were 100- to 150- loumgher
administered subcutaneously once every 6 months. Animal pharmacology Long-term treatment (16 months) of a
ovariectomized monkeys with denosumab at doses of 23 of 50 ma/kg SC once monthly was associated with sighificant gains in the miss, density (BMDI, and
strength of cancellous and cortcal bone. Bone tssue was normal with no evidence of minerallsation defects, accumulation of oteaid or woven bone, Transition
from 6-months treatment with alendronate to 25 mg/kg denosumab in ovariectomized monkeys did not cause any meaningful decreases of serum calcium
Bone strength and reduction in bone resorption at all Skeletal sites were maintained or improved. Abnormal growth plates wers observed in adolescent
monkeys dosed with denosumab at 10 and 50 mg/kg SC (27 and 150 times the AUC exposure in adult humans dosed with denosumab at &0 mg SC every
6 months), consistent with the phar vty of d b. In neonatal s exposed in utero to denosumab at 50 mg/kg, there
was increased postnatal mortalty; abnormal bone growth resulting in reduced bone strength, Teduced haematopoiesis, and tooth R T
of peripheral lymph nodes; and decreased neonatal growth. Following a recovery period from birth to 6 months of age, 15 on bone returned to normal;
thére were no adverse cfiects on ooth eruption; and minimal to moderate mineralisation in multiple tissues was seen in one recovery animal. Maternal
mammary gland development was normal, Additional information on the pharmacodynamic propertes of denosumab has been abtained rom Knockout mice
tacking RANK or RANKL, and by the use o nhibiors of the RANKL pathway in rodents suich as OPG-F. Knockout mice: (1 had an absence of actation due
1o inhibition of mammary gland maturation | and J.{2) exhibited impairment of lymph node forma
13) exhibited reduced bone orowth and tack of tooth eruption. Lo Shenbiypic changas were seeh in a corroborative study in2-week old rats given OPB.Fc
These changes were partially reversible in this model when dosing with the RANKL inhibitors was discontinued. Tissue distribution studies indicated that
denosumab does not bind to tissues known for expression of other members of the TNF superfamily, including TNF-related apoptosis-inducing ligand (TRAIL)
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INSTRUCTIONS FOR INJECTING WITH THE PROLIA PRE-FILLED SYAINGE WITH AN AUTOMATIC NEEDLE GUARD This section contains information an how
to use the PROLIA pre-filled syringe. It is important that you or your carer do not give the injection unless training from your doctor or healthcare provider
has been received. Always wash your hands before every injection. If you have questions about how to inject, please ask your doctor or healthcare provider
for assi:

= Window

Plunger =, Needle guard

:v Needle cover

Before you begin Read all instructions thoroughly before using the pre-filled syringe.
To reduce th sk of accidental nesdle sticks to users, ach pre-filled syringe comes with a nesdle guard that s automaticallyactivated to cover the needle
after complete delivery ofthe pre-filled syringe content. DONOT attemptto activate the needle guard prior to injection. DO NOT use the pre-filled syringe
if the needle cover has been removed, or the needle guard has been activated (covering the nee: l’ U use the PROLIA pre-filled syringe?
Your doctor has prescribed a PROLIA pre-filled syringe for injection into the tissue just under the St s ey inject the entire content
(1'ml) of the PROLIA pre- hlled I syringe and it should be injected once every 6 months as instructed by your doctor or healthcare provider. Equipment:
To glve an injection, you wil
1A new PROLIA pre.filled syringe; and
2. Alcohol wipes or similar.
What to do before you give a subcutaneous injection of PROLIA

. Remove the pre-filled syringe from the refrigerator. DO NOT pick up the pre-filled syringe by the plunger or needle cover. This could damage the device.
2. The pre-filled syringe may be left outside the refrigerator to reach room temperature. This will make the injection more comfortable. DO NOT warm it in
any other way, for example, in a microwave or in hot water. DO NOT leave the syringe exposed to direct light..
3.D0 NOT shake the pre-filled syringe excessively.
4.DO NOT remove the needle cover from the pre-filled syringe until you are ready to inject.
5. Check the expiry date on the pre-filled syringe label. DO NOT use it if the date has passed the Last day of the month shown.

. It must be a clear, colourless to slightly yelmw solution. The solution should not be inje
7. Find a comfortable, well-lit, clean surface and put all the equipment within reacl
. Wash your hands thoroug|

s cloudy o discoloured.

Where should you give the injection?
The best places to inject are the top of your thighs and the abdomen.
Your carer can also use the outer area of your upper arms.

How do you give the injection?
n alcohol

2. To avoid bending the neede, gently pul the cover from the needle straight
off without twisting, as shown. DO NOT touch the needle or push the
plunger.

You may notice a small bubble in the pre-filled syringe. You do
to remove the ai bubble before injecting. Injecting the solution Wih the
air bubble is harmless.

) the skin between your thumb and forefinger
wn by you r or healthcare
provider.

5. Push the plunger with a slow constant pressure, always keeping the skin
pinched. Push the plunger all the way down as far as it will go to inject
all the solution. The needle guard will not activate unless you empty the
pre-filled syringe.

6. While the plunger is still pressed all the way down, remove the needle
and let go of the skin. Release the plunger and allow the syringe to move
up until the entire needle is covered by the needle guard.

7. If the needle guard is not activated, an incomplete injection may have
occurred. Callyour doctor or healthcare provider if you think you have
not received the full dose. DO NOT put the needle cover back on used
syringes

ce a spot of blood, you may gently dab it away with a cotton ball
ot rub the injection site. If needed, you may cover the
injection site with a plaster.

Disposing of used syringes
DO NOT put the needle cover back on used syringes.

+ Keep used syringes out of the reach and sight of children.

The used syringe should be disposed of in accordance with local requirements. Ask your pharmacist how to dispose of medicines no longer required. These

measures will help to protect the environment.

INSTRUCTIONS FOR INJECTING WITH THE PROLIA PRE-FILLED SYRINGE WITH A MANUAL NEEDLE GUARD
IMPORTANT: In order to minimize accidental needle sticks, the PROLIA single-use pre i rd; manually activate the
safety guard after the injection is given. DO NOT slide the green safety guard forward over the needle before administering the injection; it will lock in place
and prevent injection.

Activatethe green safty guard slide ovr the needie) aftr the njection. e e N
(a derivative of latex); people sensitive to latex should not handle the

(ed syringe contains dry natural rubber

Step 1: Remove Grey Needle Cap Step 3: Immediately Slide Green Safety Guard Over Needle
With the needle poit away from you...Hold the pre-filled syringe by the
clear plastic finger grip with one hand. Then, with the other hand, grasp the
green safety guard by its base and gently slide it towards the needle until
the green safety guard locks securely in place and/or you hear a “click.”
DO NOT grip the green safety guard too firmly - it will move easily if you
hold and slide it gently.

Remove needle cap,

Step 2: Administer Injection

Hold clear finger grip.

Insert needle and inject all the liquid,
DO NOT put grey needle cap back on needle.

Gently slide green safety guard over needle and lock securely in place.
Do not grip green safety guard too firmly when sliding over needle.

Immediately dispose of the syringe and needle cap in the nearest sharps container. DO NOT put the needle cap back on the used syringe.

PROLIA are trademarks of Amgen Inc.,
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