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Aspirin numsyJobnu VTE
nabwhdaidasiudolineuy
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uw.nuafind anusIU
A. uw.3s:5el Tndaasstu
Hip and Knee unit. Orthopaedic department, Khon Kaen University

Venous Thromboembolism (VTE) finumiak
makdnaBudafian total joint arthroplasty
(TJA) T Usznoudae deep vein thrombosis
(DVT) uag pulmonary embolism (PE) wWuin
flamaindulsmnlalasumstlesiu Tas DvT &
Samnmanulasious 35%-84% Taaanlng) DVT
fAndubiionmuandliiiu smnpes VTE

¥
a =

MAnTumNVae TIA tTuiviansilady Tasxingn
1fuann hypercoagulable state aauilagedieg
A lFANSUIA T UYBININVIREALARA MIRNWLID

wodudnnduilUgnisiin venous stasis

fmsuANNENAUSITAIN DVT way PE
Tgnaipdesiunde WATE Mnmsfnengaemas
Fowuh mainealifndoeiu aghelsfions
flasnndannisiia VTE mamas TIA duiloma
\Aaduge dofudeiinmsuunihlihmstiaeiu

o

Wiosninnardalutiaiuifiiaumnsuas

myszduthandensndafindu Fevildgihed

I#sunsandn TIA fmsiusfisnniss Fewu
n3IN191A VTE anad mu?l National Inpatien
Sample (NIS) database l@seauanly
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smsumstlaeiu VTE i @ansndeeni
gmbanldwuhiianavainvaisweanas o
low-molecular-weight heparin (LMWH), warfarin,
newer anticoagulation agents &9 lfwanstlaviis
fifudfmumseilumidonsenuasiymuna
WARGE LU

Aspirin 1ugndndfisinnslFuazinig
wadvlumsilasiu VTE iléuad lidaviamunis
Tdnsamamnsinsziuien Mengn uwazldie
Fognuhanlduasyaieannlunani

nalnmsoonnnuoD Aspirin

Aspirin %ETUFfRi platelets aggregration
WUY irreversible WazanANNLEEABNITAR
thrombosis W1UNN cyclooxygenase (COX)-I
Huwan usnanil £8BNONBHIMY thromboxane
A2 (TXA2) uaz PGI2 8née Taegns antiplatelet
%magﬂrﬁ 7-10 Tumuengdy msAnsvev
Eikelboom fuaaelwifuin low-dose aspirin
75 mg - 150 mg/u HuReawasianssuds
platelet aggregration &augnagugaNITSNIAY
anti-inflammatory effect WU COX-II ﬁu faald
yunpenfigendnnfu & pharmacokinetic 784
T izé’um%g\*iqﬂﬁ 40 Wil LLax%aanqwé
antiplatelet 71 1 2lay wdvsuYszmu
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aunaen Aspirin TumsUobriu VTE
finanemafnendild aspirin wiailaviu VTE
Tunauazsnuiiuansefsnnaesious 75 mg
-1,300 mg usfiwaaguldhsunaeniinnfmeeme
samsld Taemsdnudiddaldun PEP trial
(Pulmonary Embolism Prevention) IﬁLL&ﬂﬂﬁ
Whiimsldanasmie 160 mg/iu Afiussanamw
WENNE JIUMSANEN WARFASA study L9 LieN
100 mg/%u lumsandns VTE luiheiifis: 1A
VTE iuifienfiumsfne ASPIRE study wanalw
WIUIEIT0an major vascular events ﬁ!\ﬁ’m
v recurrent DVT laglaiifia bleeding dutlamn

Gl complication 1114 1T dose-related

Guideline Anu:uh Aspirin TumsUovAu VTE
American College of Chest Physicians
(ACCP) sazusnldaulauwsnisaeiuunsdily

Tgaulai3ay bleeding wrszazndvENUIzLfiu
seuduannIuuadoyaaInmM e fixn
Fuau guideline sgn T 2012 Alduuzhnsly
aspirin mnﬁuuazﬁ’ﬂ‘lﬁagﬂmnm IB (moderate
evidence) Tunstlaviu VTE vdymsmdn TJA

qAn"7 survey aunBnlu American Association
of Hip and Knee Surgeons (AAHKS) Wu1 68%
14 aspirin \unanlunstlaeiu VTE uazlu audio
response survey %oﬁﬁﬁmu&jlﬂﬁ'mﬂizqu
>1,200 Au 1Tl 2016 AN aspirin >80% Laiu
wenii Tasnsiansan 4 deadty Ae bleeding
risk, wound drainage, ease of use LAY efficacy
A guideline A1 Svlsidpspansy aspirin Tu
msl#laeiuigu NICE asdenauwie SIGN a0
afonuaud Hudu

Cost-Effectiveness of Aspirin

M3ANEYEY Gutowski [AUSeuifiBuen
1#aeee aspirin way warfarin WML
aspirin @snsnane e laamuldatndaauan
mausulsanennasseraunh guAin13ainsifia
PE, DVT wazmanduusulsenennashaesgiie
shunadnendufisndnyla WANN3g quality-adjusted
life-years (QALYs) AWy aspirin & cost less
Waz QALYs #ifinin warfarin uaz LMWH luyn
vSunlumstlesiu VTE
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Aspirin Gus:@ansmwlumsteonu VTE
Hap TIA Na:anmsous moooslsuand
ldpsondo?

gnafnenUsz®ndnw aspirin M1UULED
i Salzman W) 1971 Wuin aspirin Hiean
VTE a6 THA uazrdsantuffinisfne
FNNININENE WANSANENTiEATuAD Pulmonary
Embolism Prevention (PEP) study Fefinanann
pousy Foidums@ne multinational wazifiu
prospective study NNAEUY 24,000 T8 Butiu
Uszansnmlunatiasiu VIE wdensrdaiasy
doazlnnanlandeazlnnuaznszgnazlnnin
wonanil T guideline A9 LY ACCP Lay
AAOS fifnd5895UNs ks aspirin

Aspirin UovAu VTE Idnbhua nSoliA DVT ?
1seAndnw aspirin s unsailaviu VTE
vivangiAnisal proximal and distal DVT Ay
non-fatal and fatal PE wazainmMIAnmn PEP
study wanswiuItlaen PE ldseituiu

Dose aob Aspirin AISIBUSITUINISIU
wuoarabwida TIA ?

wailinti AAOS guideline uuzih 325 mg
Fuazassase Widwnsn 1C levandelaid
msfnsiidwefiazuuziildefovdedeannms
Fnulu cardiology Famy cardiology LAWY
319597 WA high dose (500-1,500 mg/¥u) f [
1¢#lUn31 medium dose (160-325 mg/Ju) vi38
low dose (75-150 mg/u) wAnFUWLIN B a
m3iin Gl side effect Faidafiidunsfnuniils
325 mg uazaaunsa (650 mg/i) Tunatlaviiu
symptomatic VTE usnnms#nunilaqsiuitu PEP
study fiwudn low dose aspirin (160 mg/4u) A
Yszansawdialunstloeiu VTE wazanmsfnn
90 Rothman institute iy cross-over study
WU low dose aspirin (81 mg 5’14613616\‘1?1%\1) b
UseRnSMwWiIABUWN higher dose (325 mg Juay
Na\‘lﬂ%\‘i) WASNMZUNINTaULLU GI complication
tpand nnsAneiouunihlils low dose
aspirin TumMstlasiu VTE navansindaifivs

TABLE : Complications Following Total Knee Arthroplasty in the Two Study Groups

Complication 81 mg Aspirin 325 mg Aspirin Difference in Risk P Value
Group*(N=722) Group*(N=1,634)
Deep venous thrombosis 0 (0%) (0.2% [0% to 0.4%)]) | 0.18% (-0.2% to 0.4% 1.000
Pulmonary embolism 1 (0.1% [0% to 0.4%]) (0.3% [0% to 0.6%)]) | 0.17% (-0.2% to 0.5% 0.675

[
1 (0.1% [0% to 0.4%])
[

Venous thromboembolism (0]
Gastrointestinal complications 2 (0.3% [0% to 0.7%)) (0.5% [0.2% t0 0.8%)]) | 0.21% (-0.3% to 0.7% 0.698
Periprosthetic joint infection 1 (0.1% [0% to 0.4%)) (0.4% [0.1% to 0.8%)]) | 0.29% (-0.1% to 0.7% 0.448

(- )
(- )
4% [0.1% to 0.8%]) | 0.29% (-0.1% to 0.7%) =~ 0.732
(- )
(- )

Death 1 (0.1% [0% to 0.4%))

2 (0.1% [0% to 0.3%))

-0.02% (-0.3% to 0.3%) 0.920

*The values are given as the number of complications,

with the percentage in parentheses and the 95% CI of the
percentage in brackets. T This is the incidence in the 325 mg aspirin group minus the incidence in the 81 mg aspirin
group; the values are given as the mean, with the 95% CI in parentheses.

6 HipazKnee _
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Id0ADSIANU Aspirin Habwhdaluunuimls ?

LANT AAOS 2007 wuzihl dmaasindnly
WU 6 UM &I ACCP Lzt aspirin finsaiu
e 10-14 Su (Grade 1B) usivnnlviunulydfiu
30-35 ¥u 21U Grade 2C usififidoyaihiaula
fiwunaulng symptomatic VTE (94%) siniin
fulu 2 duandiusnudvsinda uazanlng 89%
fiemeludaviusn mnthdayatlinfiasantn
a<WWathalas 2 dansk minliunditaseile
fetselomivazinsanmsldensiniasande

18 Aspirin Tdus:Teisudus uonoindngoly ?
nsl¥igthelden aspirin enalduszlomidu
TWAMBLEUTU INNIENEIDEY Hunt WU
% aspirin wulamafedinndunnsn 90 Juilay
i @adnhazfiuwaann myocardial infarction
Fawuld 25.9% uay PE Fowuld 11.7-17.1%
T 90 Sundvrsia uanani Mortazavi WM
\fin stroke wdIWAR TIA Fanuld 0.2% lan
WU 25% U AR stroke wdieEAslulusn
wanani aspirin HNAIBAANTILAA heterotopic
ossification wazauanUInlddnA

Aspirin aNsnsuUS:muAUeNiNUIa NSAIDs
ouldnsoll ?

N3t conventional NSAIDs iU aspirin ﬁ?u
conventional NSAIDs snansalyduds COX-1 16
wsl NSAIDs filUdu cox-I fiflu reversible
MAlUsuniunsfia antithrombocyte effect
989 aspirin 1§ dvilFemsliiginesusemu
aspirin feu NSAIDs fduseviies 2 Haluy
f7uLngH COX-Il inhibitor 38 COX-IIl inhibitor
(paracetamol) i isinade antithrombocytic
effect U0 aspirin WapENdla

gavheil wiiwanisesiiuanudidy
YINNT prevention VTE AaNaINNITNIAR TJA
9 aspirin Adusnidaniifsniviesivssinsan
Tumstlosdudenanuazifiufideniimansiy
s uziihuazUssmenasuiuisnen
NNAUUTATL
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Kinematic_ Alignment TKA

Mswhdiaidasiudoldnineuy
nuumsisinulauudn

UW.WSBSSK BANG*, UW.WOMND UTYAD*, UW.OUBC IB5EIB:**,
UW.BNNA BURIAD**, wA. (WIAY) UW.WSNJUrY ASAISUE* *

* wwndusshihusesensymadasmansysuanmwdauasdossinn
ngueupaflstang Tsowennasei nsunsunnd nasvsas1uge
» prnstmbhedaemansysaammdanuazdearinn nguvusaslslang
Taowename3d naumauwnd n3znINEmIge

A WIbuUWIdoLMsSWIda kinematic

alignment TKA
flagiumssnundenidensisnmsuasy
Fanifissiufiuunnuaslinamssnsia
ioluszpzdunazszazenlasmamdaluilagiu
tusimssindinlaemsldaeswdennununasans
(mechanical axis) Foiiusnasgusminu Tnsld
nanmsmsvhiiununaranszesiaaslnn daizn
uazrdawh idgunu mechanical axis Toefinng
faunfdeliiAnnmsseainiu mechanical axis
Wionnil nazgnilines uaznazgniidy uazfled
madiaunindaliiAamaseanii mechanical axis
udpaihliiinnsryupe femoral component
aanuaﬂLﬁa‘lﬁl,ﬁmmiauqamaumﬁq Wil
wilpauazineeidn e WiAnnazaemsldnuis
wazflongmsldouiidusnfign’ usnnmsdnen
Tunansgmsfnswuhdgihetivieuay 10-20
filimonelatunazesmasnmeeds sonan®®
Fefivannvianzan mqﬁﬂuﬁuwmmwﬂﬂwa‘la
uddunilvaaiiiuannsfinswasudaen
dien fnmswisuudassssnmdnsndeulmn
WWNTDNDDLTN 3 INMIANHIP8Y Bellemans et al
wuhemunfizesunugiiufienaannuansuas
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Tivhiulugiheudazsnauazwuindgiedu
FuuNnfifl constitution varus v3an1eiid
wndnegluuwn varus dutudoinifiosiifing
H1FAMH mechanical axis tuea liaansaadne
wamansuuuLAnesdanlé® uas Victor et al
Iﬁﬁwmiﬁnmwudﬂﬁﬂ'aﬂﬁﬁ neutral alignment
LLa constitution varus asymptomatic {uuiHI9e
fanuivity Tunvassdagiheifingde i
Wonguusemesnulunaufiindad ldaunudiv
#ulan soduwniesdaghenainasemsviiv
Hinnmzannatisesdafiund’ mssdauialyld
Anflauuiuniafinsssainiiu mechanical axis
T8 Sufinmafnendoust a.a. 1985 Tnafinafinen
289 Hungeford Lag Krackow firnunidaaes
tibial component Tﬁagﬂummﬁ varus 2-3 a0

Waisuniy mechanical axis 28y lower limb ®

faanFENTiMsldunanlumsndauuy
Insigaidun1ssndiniiisundn kinematic alignment
TKA Tngfinannisfiansweneniiassnsindaia
disnalwldmedmaduneunsdansaedaig
(prearthritic stage) WinlRldnamIsnuiATud
[znamea (U



Concept in kinematic alignment TKA

nIwdaasudegnfisnnandnns
kinematic alignment ﬁv'ufl%'LLu’JLLnu kinematic
Fotsznavludpunuiionun 3 wnu eeil

1. transverse axis of femur ‘ﬁiaﬁumi
vDWdBATBYNIZAN tibia finszyhsionszgn femur
WU centerfiagjslu femoral condyles

2. transverse axis of femur ﬁ‘saﬁumix‘la
wilineenszen patella inszyhranszgn femur
WUYA center ﬁagﬂu femoral condyles “'I’i!\‘l%agl:
anterior, proximal, wazauwlUfunud 1

3. The longitudinal axis ¥V tibia iRWA
viamimﬁ'aulm internal LLag external rotation
289NIERN tibia FuWUSAUNTEAN femur

Surgical techniques

msidaaimMIwisudoniiealae
14 kinematic alignment sfugsnsnnssvh sy
5 Ao

oD

1. Patient specific cutting guide

A8mstlasdaein3ensin MRI pa91an 1y
oy widld software WiathuUsuWaBUAWAN
arthritic knee surface i prearthritic knee
surface maqﬁﬂqmwﬁuﬁ nntfuazrnawin
patient specific cutting guide aanNxN Tagvihanann
polyoxymethylene @vazannsnanemuldiu
arthritic knee surface Iﬁwaﬁﬁ’oéﬁl\a Femur LLaY
Tibia

Transverse axis about which the patella fliexes and extends
e, . .

Transverse axis about which the tibia flexes and extends
e - .

\J

Longitudinal axis about which the tibia internally and extemally rolates

Fouansennundasedaiimssnanalag
14 mechanical axis \uunulumsseds Inems
WIHA kinematic alignment TKA uazwenena
lFiiamIEiuldees 2 transverse axis Lite
ThAnsUuuuMsdeineddhgUiy symmetrical
single radius femoral component design LaY
¥N36A osteophyte aamﬁaﬁuvjmmmmm
ligament uag stability tiafiazlilFignfifissmed
m3wndnulmingiAeiy prearthritic stage #ofi
T@nanandnedu

Tuduweens balanced knee fisusaih
Fadunau fail

1. AndIU osteophyte BaN

2. AudurDILUINITARYaN tibia

3. Release posterior capsule 37N femur

4. Medializing 13D lateralizing 78\ tibial

component
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2. Conventional instrument (manual

kinematic alignment)
"‘J%ﬁﬁmmmﬂmumummmz@ﬂLLazniz@ﬂ
gaufifnusnlUanite flexion Was extension
surface 789 femur way tibia (lAevdnN5AD
FovdnsuzanIzgnliAnwh prosthesis way
YUY prearthritic surface 1414 arthritic sur-
face lnBAMUINTALIENNNIZANUAZNILANEDU
fignmanly) Seanansanssihnsmaazulivay
38 wumstszifiunszgnssunnileiiiulnilag
14 needle Yaamaviun vie vszifiulasldduads
NnMFAFunaurth wSee1ald computer assist
surgery winthslunsuszifivaussndn wdean
madszifiudulnaiazwuin tibia 228 varus cut
waz femoral 2l valgus cut MMNNIINIHGAT
14 mechanical alignment TKA waz sinlddfu

fipvudl external rotation 984 femoral component
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fatensHIARRIENNS ITABNNILARNINIDLNE
msudnasudaidnfiaslawlEunu kinematic

Before Surgery

INNNFNUUU (A-C) Toyaanasuiaines
uanelifiudie aligment AouMsHAR

PNAWHULY (D) waA AU
ﬁnmammmz@ndauéﬁ\i tibia L&@ntpadszan
1 JafNng

Proximal Tibial Cut




NNMWAMULU (Te) Fayannaeniines
uaaslFuionIT N ULRLMIHEANIZAN tibia il
saENMIMEYaINIzgnsaull 1 fadwns

INAMNAULY (1) HAAINNTINITHA
ngmLLﬁa%ﬁﬂmﬁmmwwuwmmz@nﬁﬁm

panuteBuslaNNgNABIBNATY

INMNFIULY LaAINIAnnszgn distal
femur fifimMafnnsaueINIEYNEDUIUAY sub-
chondral bone M¥F U medial side ¥ 1#N9LLNY
MIBALBENIAANTzEN distal femur Musu
medial 3 #afLNAT §2UN1T rotation P8 femoral
component ez oiie R ldnsda posterior
condyle 89 femur T wnfszuiU

PNMWINUUULEAS I LTALES final alignment
AlFmenden i

waAIMWENESI A9 AU AR A
Fanfedsnslduny kinematic

Clinical results

Jonathan Hutt uazanzldvins@Enen joint
line ¥ANVINNNIWAA kinematically aligned TKA
Wuindl joint line flzvnuiwduanlnaSoild
a5un8alAinnsvin kinematically aligned TKA §
mesuhminfduaslihlugenudumanzaoms
KR lnasuTIAG® navniuimfnuves
Dossett wazauzldvinsAnsfivwanissnen
Tuwszasmsldon TnedunsfneniSeudisy
3% kinematically aligned TKA fiU mechani-
cally aligned TKA LLazwuiﬂﬁjﬂ’aﬂﬁIﬁ%funﬂﬁnm
#1835 kinematically aligned TKA tfug1s130an
pMsthavassndauazituddningugined ¢
SumsSnneeis mechanically aligned TKA lag
WU fisvezioan 6 Weuiiud clinical outcome
WOMAC score lunguitinnsindnsiaeis
kinematical alignment THam33nEnAnIN i 16
AZLLUU (P<.000), Oxford Score AN 7 AZLLLU
(P=.001), combined Knee Society Score fini
25 AzLluu (P=.001) wazyinnsealdlnnnn 5.0°
(P=.043)" waanN19fnE129y Simon W Uas
Azl ldims@nsnfieaty clinical outcome
WaWSpuBuNaN I NENTERIemM T TKA
/8 kinetically aligned TKA iU mechanically
aligned TKA wunlufianuuwansemeads Tu
L clinical outcome Tu@ﬂ’mﬁoammjuﬁimz
v 2 U sl eduidey clinical outcome
Selswuanuuanseiidniay wamssnevsly
Wi¥aY clinical outcome was ANNAIWNUIUANT
Idudvavspssanmsigaisie evidence base
dinudnsialylusuan
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Trunnionosis:
Is it Real
Problematic?

uw.finan AnlsANDUDAG
wngius:o1nudesioaanidoa:iwnia:dold

0. UW.ONS offyryInuNa A UW.anD iabiwusna
mAIBI00SIsUGNE AtUIWNEMEAS UKDNENdeadoulnu

flaqu Solimnuanimgpesnsnsuuiiom
trunnion (trunnion corrosion) TumvARTENTALAY
Fiorainnnrateiiadeswty mIndeutsnm
trunnion fianatfusnmgvey Adverse Local
Tissue Reaction (ALTR) foﬁﬂLLaﬂ\‘lmmiLﬁU
fisorq industedng fusinemily funde
fusnmevdsnniginelfsumsindnuasude
azlwnifisnluuds Msnsavtadsana cobalt
LAY chromium serum ion MWANHAATINNY
$9% (cross sectional imaging) WRZN1IATIAIY
Metal Artifact Reduction Sequence Magnetic
Resonance Imaging (MARS MRI) &3130%28)
Afaduamlandls

MI3N¥INNIE trunnion corrosion-induced
ALTR a1l Inensidenuiies head ball uaz
liner insert Iﬂﬂlﬁiﬁa\nﬂﬁ‘ﬂu acetabular cup Lag
femoral stem 119l FaguNNEAIIALN Lazsuun
ﬁﬁﬂi’auﬁwua\‘iﬁ’lﬁlm Morse taper trunnion LLag
wingUnscilsinsounsdiidosAvudaiimiogn

1111980 Fudmslddaiisnniia modular
head ball ufi[31nu Budseumsdnuaznandau
131904 modular junction () 1994) Iaewy bone

resorption PNMTEaNBILanE chromium
orthophosphate fiutanusanans wafinuan Teun
radsmezesdaiiion ioifeuazetaslnesey
gnviane aglsfioa nadidenananuldbives

NINTBULIINY trunnion-head interface
138077 trunnionosis mniagaﬁg\ﬁ LWL 2008 Ve
dunne (National Joint Registry) WUNMSHIAR
wily ALTR nmevige non-MoM THA e 0.77%
inadesnnninmstufindeyadsnanlies
31N way ALTR Aaudnadiugeeivd ety

osteolysis LLagImplant loosening

anrca:JpdeNINendoLAUND: trunnionosis

1. Yagdaiisn (implant-based factors)
Head ball 2110 e ilnveelansnas TuaLas
JU3Pevtrunnion wazANNLdY/ANNEAnLY
Y3104 femoral neck

2. Aaguwng (surgeon-based factors) N3
MAMNETEIALEI trunnion WAzl
ABNLABLIENBY trunnion-head

3. fihe (patient-based factors) Thwingh
fanssn uazmMInauauaemeidNil

{laqtiu Seliwunmatiiannanmaladaia
usianaiannuaneiladeiiaonasoniu
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10 mm |

o

19 mm 13.6 mm

51 1 u@ad trunnion taper ¥ianArANEYlA*

*Hermigou p. Int Ortop 2013

ANBUZYDY Morse taper

111 1864 Stephen A. Morse l#ia319 Morse
taper 3 TagldunAnzasmainsesnllsly
N3786M (truncated cone within truncated cone)
saufifumgi3end trunnion dusfisFoni
bore WisanvBugnasnuuulimeiuReaEnios
Wiatsznaudhmiuaziinnsdonsnu frictional
force uaztinMaIdafnfiuLLil

Taper fanuuansiuluusazysim W
ANETIANKE (contact length) syuBvA ez
\ugaiisasszaiase s tlesnnmnld taper il
1wy ceramic head 81a¥ ¥ head ball wan (gl

*kk

ANINLLEAY modes of corrosion

gﬂ 2 LEAINISLAA corrosion 9 trunnion**

**H.John Cooper.Orthop ClinNorth Am.2014

M3iANIaY (corrosion)

anvatenaln fiwnles fe YRS
\Fonauaziadl aauiivinl¥iie trunnionosis a3
LIARINNTLUIUNNT mechanical assisted crevice
corrosion (MACC) $44Ana1n micromotion 1513
sause WaLAnUfATINGna1 lasauazgniaay
sannanlave auiamsszanuazh gnsnasdu
lymphocyte taz T-cell LALdNIINDUEUDNIYDY
iodelnesey Tnesly Ceramic head ball 37

921im MACC tiaeinin metal head ball

Mode Cause Location Solution

Galvanic Interface of 2 dissimilar metals creates | Neck taper junction Avoid dissimilar metals or form
electrical potential passivation layer

Fretting Micromotion at the interface of 2 | Interface of 2 similar metals; | Avoid micromotion
metals disrupts the passivation layer | occurs secondary to micromotion

Crevicel Microscopic cracks create Interstices/cracks at modular Increase machining tolerances;
microenvironmental (sic) that disrupts | component junctions polish surface
passivation layer

Pittingt Small surface defects in the Depressions at modular junctions | Increase machining tolerances;
passivation layer or articular components polish surface

Intergranular | Corrosion at the interface of grain | Diffuse Metal alloys (molybdenum) and
boundaries where carbides are present low carbon (0.2%)

***Pivec RJ .Arthroplasty. 2014.
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o v

m@mmﬁﬂu (implant factors)

o  Taper fiflanmfauduge when trun-
nion filnuazau fnsndoufigenin trunnion i
Wulaveude wazlva

o WUR AN ANNFILAZHRN (pit)
YU trunnion WARzLSEMATANNLANAeTY Tag
thread taper 9z@msaLa trunnion W lUlubore
TaanSanamily Svldtlaviunazannisuanaes
ceramic head Iﬁmmmamﬁaﬂizﬂau uanmnﬁu
thread taper g3y iinuS1aas high contact
stress Auna L AALTY metal transfer Iﬂﬁ bore
YDV ceramic head FULNATDITDHAINETD

e large head ball #ANNLATIAVSIIN
39868 head-trunnion Q\‘i%u bending moment
99U uagdl risk to revision 110 ALTR goiiu 2.8 uh

AaeLwng (surgeon-based factors)

e  Impaction force UM 4,000-6,000 26U
Wuussruafiuinzan defafnfiuiy uay
Unandusmsy ceramic head iriinfiduay(id
titanium sleeve

e Lavernia et al. luzihl¥vihanuazen
trunnion ABfiaBNoULIENDY head ball

KUt (patient-based factors)

o hwiind wasfaniin svwaLiia
micromotion

e UfnSMInauauBIMIANIUDY
w:ﬂ’m (Patient-specific immune response to
corrosion product) Hallab et al. WURNIRaUEUDN
93 usa lppulans WUNITREENDY
lymphocyte s1uausn Tuauldil§sunssisn
THA uazil osteolysis Winufu e s osteolysis

M531a33Y trunnionosis

e BIMIUEANHANLBENNTINULBY AD
thausnuewiu fu viaduan Seiedusthe
F1q naindniledounssindienialli e

o stazLATiNUWRAY 3.7-4.3 T naW6R

e  UNWTWENINIEY Instability Iaalsid
a1n9un

e mMInTEINWBVL]URNT: CBC, ESR,
CRP, Joint fluid analysis LLag Serum CoCr ion
level LAZAITHENNTIE PJI lane (favanainis
AaeTL)

o  MWONYSNA: plain AP pelvic LA
Lateral cross table hip view 813wl osteolysis
U310 calcar LLavgreater trochanter 1ui’m‘l7'll
JULIIDNINY head-neck dislocation [# MARS
MRI wu fluid collection, cystic, solid mass 813
WY gluteal muscle LAY soft tissue destruction
16 (Femadu gold standard)

MSSNUN

NISNENMEMINIAR AR UNNEAITINLRY
NOUNINIAAAILANNIZIATETY FUAUTIZNIU
mardaaseioumh Yssifiuamwiiloideuas
néwilosauds smbvenasiuasaesdaifioadia

o nidifaifipninseiuaed oaviins
\Wasuame head ball ua liner Ingls ceramic
head with sleeve adapter

o RNiaRgUNInlUIEIAM constrained
liner, lipped liner #38 Dual mobility N3eifia1af
hip instability 310 soft tissue damage

e 3l trunnion (¥evaTuKTe o1y
%99 revise stem WanLABIM3lE CoCr head
wiiloudn ilovanenatin ALTR 1

o sziinsziomsidanidgunsal waniaes
Fandaifoufiinefineinihiin severe
corrosion Waz ALTR 1%
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Hot Topic

How to Minimize Blood Transfusion
after Total Knee Arthroplasty

L

-
WA. uw.Ua Sauusmiob
mAAaamMaasoosisUand urBNENdauISAdS

mMadaasudgnfius (total knee
arthroplasty; TKA) Hunsrdnfiazgiuannis
thauaziuyanssanmwmavhausesiiedd
wedamwasedainlussezgaviheldusted
waiilaennlumssinga TKA zfiunasndpeunalng
msAnianIzgnuNEIU SIS dissection
souiioouasnamidiolagsey sewaliluns
iR TKA udazafoasiinmagyduidoniionun
(total blood loss) UszNtu 1,276-1,715 ml LAY
f19n3n195uLRem (blood transfusion rate) ﬂgﬁ
Uszanu 16.7-31.4 %"°

Wi blood transfusion aziun133nE

'
a0 o

fadnylunmsshene blood loss MenadINs
H19m wel blood transfusion fazluinanuide
AaNIAANMZLNINDGDUFNS LTU cardiovascular
volume overload, blood transmitted disease,
allergic reaction uanﬁ)’mﬁ ﬂ’ommimﬁ'ﬂama
Wi periprosthetic joint infection [ABneae® *
oy TuilagiudeldfimsAndunuazansiad
A9 AannIUivNIWALIIATATIENMINGAR
\iDan blood loss WA blood transfusion rate
MEVFINSHGR TKA Jusn
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1. Preoperative phase
nvaneATewuh§heiden > 857
xfianuidpsdamsldsuiiongeu 3.5 wh
desuiudihefifionges® fihmavdeuaz
whedemeiaifuesiemadsafindulszano
15 uh Waifsuiufihememeviagieideas
Azuan® usnandsewuiidediane (body
mass index) WALITHLIRUMTAIFA ANTuAay
WAL TB UL usnuhiladedsidna

mnﬁqﬂﬁa preoperative hemoglobin (Hb) level
Tae Miniati wazane” wuzsthigihedsl Hb <12
g/dL Tugwddvuas Hob <13 g/dL Tuganaaisidrsu
MIATINANATDY anemia waziinFumssnm
NaUTNAUNMIRAR TKA




2. Perioperative phase

2.1) Anesthetic technique

WU M3ME regional anesthesia av308
am blood loss [##AnI1n314 general anesthesia
dipvnnenuvsaluns general anesthesia azly
duWAsD postoperative platelet function UanNa N
fimsls hypotensive epidural anesthesia A38N3
block ¥ T2 level SauMafiazdiuan blood loss
[enefiTusdg®® LLaz‘LuQﬂwﬁﬁ preoperative
Hb level ﬁgx‘iagjua"’;miﬁ’l preoperative acute
normovolemia hemodilution Iﬂﬂlﬁ@'ﬂ’mu’%ﬁnﬂ
WaanauMIMdRUIzaNM 20% Nazdisanns
gududanvusidnuazdvaansaiiuiian
sonsn 3 ldmevdemardalddndae uenani
AT hypothermia AgNxNsaaNalHLAnN1IZ
coagulopathy [&fan platelet dysfunction st
pauzyihnsidnIedeswenusnfihelvied
Tune normothemia femslErva, warmed

fluid Lag warm airflow

2.2) Hemostasis

M3 mechanical hemostasis #¢ direct
pressure, suture, clip 3ziBanMIgaLieLRDA
nnidwdenls Tuzueiingld bone wax fias
§3130aA sinusoidal bleeding AiLAn9N surface
989 cancellous bone fignéialuaauzndaldizy
ffu §um3 cauterization AN monopolar %38
bipolar radiofrequency device AdeliAn local
hemostasis (¢ LLﬁ%E"J’\‘JIsJﬁfJ'EJﬂ‘g‘lJTI cauterization
feAsla azfluszinsamannnindu

uonannil Iddimsthervansueiiaamszend
14 wialiiin local hemostasis WiaazlFanms
goydeiannmemsomannen TKA litezidunsls
Thrombin sealant, fibrin sealant %38 fibrinogen
sealant Sefinanmafieniu Ao wivhassenan
Fofudumilozes coagulation cascade 2zly
WALAR clot L&whlHiAA hemostasis AN

2.3) Tranexamic acid

WU M5 tourniquet BULHARLAZNNT
\fin soft tissue injury NMINIGA aznTEAUIA
\in local hyperfibrinolysis [Uaane clot ivfin
91N coagulation pathway &9waliLiin ongoing
blood loss ot 39ldiin131hen tranexamic
acid (TXA) 71305 antifibrinolytic drug 15nanldf
Tun1sam blood loss MevadNMsHen TKA Tae
TXA azlusudenszuaums fibrinolysis Tagmsly

block ﬁ lysine-binding site 989 plasminogen

whdufisassuathanienetedselamd
289 TXA figean blood loss MENAINTHIGRA
TKA u# ideal dosage, timing L&Y route of
administration AgLHufinnfestufsilagiui
Maniar 4azAe’® Wud1 NS intravenous
TXA faukfRuLazuzdn zldnafiniing
THouzadnuasiagrfin daWong uazamue'
WUINMSE intra-articular TXA irrigation e
high concentration TXA (>30 mg/kg) 3¥3LAA
transfusion rate [##n31M 314 low concentration
TXA (10mg/kg) Tunusivudduons wer. uw.dwu
sgea? uaavlififiudn msld topical low
dose TXA (500mg) S UM clamp drain 1§ 2
%L?IN\‘J LﬁaLﬁu tissue contact time fazaIN1T0
am blood loss WAy transfusion rate [Aaeinedl
TpsAunana
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2.4) Synovectomy

NNIANBYDY Kilicarslan uazAuy'™
WU N9V synovectomy BOULWIAA TKA 3%
WA bleeding will3itAisl blood transfusion rate,
range of motion, knee society score LAY pain
relief uaneiala (18l clinical advantage lala
LaptiuLey)

2.5) Opening of femoral intramedullary
canal

*1® w191 opening of

nanemIFnEn luafn
femoral canal fiLAAaN intramedullary reference
instrument L‘fluwﬁ\ﬂumLmdﬁﬁ’zymmmsl,ﬁm
ongoing blood loss NEWAYNIIWNIAA TKA 39
ﬁmdv‘hmiqm femoral opening 2% bone plug
1Hu routine usianNIANE20Y Torres-Clava-
munt wazAuz” wudh M3gandalign femoral
opening tulsianaliiinANNuAnse Tl
ey drainage blood loss, level of Hb drop
WAz blood transfusion rate Wsatdla

2.6) Tourniquet

usilunarsia TKA 1 tourniquet Az
L‘W‘N visualization, 8% intraoperative blood loss
wazteluns cementation wiinsle tourniquet
AfdaidalAun skin WAy soft tissue damage,
nerve injury Waz paralysis ANNFNRUSIR9NT LS
tourniquet LA blood loss ﬁu NN systematic
review LAz meta-analysis 284 Alcelik LazAus'®
Wud1 MslY tourniquet YULHNFR TKA 2=an
intraoperative blood loss LLa¢ total blood loss
ugldan surgical time @umsfnslag Zan uay
A" YN3ANEY meta-analysis 989 randomized
controlled trials W31N17 release tourniquet Ny
wound closure %Lﬁu postoperative blood loss
WAz total blood loss agneRtiaa1A Tunnsd
M3 release tourniquet NBKAY wound closure
%LﬁNﬂ’J'lNLﬁIEJ\‘lﬁiﬂﬂ’ﬁLﬁm minor LLRE major
complication MenaIM I ATy

20 HipaKnee _
w

2.7) Drain
dayanNrAILMIANENNIUN

2022 70

mM3le drain azHuan postoperative hematoma,
better wound outcome LRZENTIUAR postoperative
pain, swelling 4azM34fin infection [¢f Tupusdi
Snva1um3fine®? wod M3l drain azlyuiia
blood loss Ll drop of Hb level WAZLAN blood
transfusion rate &71n"3 temporary clamping drain
anl¥iAin tamponade effect 1iaan bleeding
14 91N meta-analysis 789 Huang uas AN
WU31 M5 clamp vi38ls clamp drain v Tadwy
ATNUANEWTI DB wound complication

LA blood transfusion rate

3. Postoperative phase

3.1) Limb position

mvataaclnnuadaiinazdinan bleeding
1¢ Tawmsluam venous bleeding an limb
elevation LLNSL‘W‘N intra-articular pressure 78V
dandelusuziieniu Ong uazamz? wui
N5 elevate operated limb az28an Hb drop
o 25% Tupnuedi Li wazamue® wudl M3 flex
hip 30° waz knee 30° tHutian 72 g Mevds
NMINANILAILARN blood loss, swelling LAY
hematoma [#aevilifad 1y wsnanii Napier
URzAE® WU M3 flex knee ufifuian 6
Fala MevdenmsrAnazd blood loss waeni
s[,uﬂém?i extend knee



3.2) Compressive Dressing

msfnszey sa. un oz Duasdna®
WUINMSlY compressive dressing #ag Jone
bandage lsilafivselomiluniinsle conven-
tional dressing lusuzay drainage blood loss,
postoperative hematocrit level LRY blood

transfusion rate

3.3) Cryotherapy

Adie tazany® TENUNANIANYT meta-
analysis N ari G cryotherapy %ﬁWU’i’m’lﬂ%
cryotherapy %uan blood loss WaZLAN range
of motion [F@npauslaidenase transfusion
rate, pain, analgesic use, swelling LAY length
of stay 89AANDNALUNIANEDBY Thienpont LAy
AE™® fiwuT cryotherapy azinauALiey local
anesthetic effect ¥l¥§theanAtuuslsidona
Aenattusmendemandavesgieias

Blood loss Hhuntielu complication fiwule
vaelugthedidhsumsindn TKA usidasannms
ulanizdenaee blood transfusion azifuns
WiseuLdeesie complication sy wigihe
oty MsLe3ENNIAILLA preoperative phase (1
quivmsldenuazansiaiisneg Tu perioperative
phase LAZNIYUANMEURINTTHIAR (postoperative
phase) il flazgnuandnIN3LAn complication

970 blood transfusion ¢
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One-stage Bilateral Direct Anterior
Approach Total Hip Arthroplasty
miswhdaivasudoa:lwnifiay 2 hiowsounu

UwW.Wusns wibna
fugidoe:Twniia:doidinsoinw Isbwenuiansoinw

makdnasudeazlnnifion (total hip
arthroplasty: THA) fiaifumswdnfivszauany
dusalugiheiidanzdeaznniden Tauialy
wd¥euaz 5-25 veviihedearlnnidenasd
wendanmwiiiemusidudasldsunsinsnwdou
Foazlwnifivanis 2 419" 2 uaslugihonguiliu
(gﬁﬁ 1) miﬁuﬁmé’\amﬁmzﬂ’ﬂ:\iﬂugsnﬁﬁuﬁ
qunimensamnassazlnniie 2 Fvasldsuns
admud lrauasa®

dwsusspznamMansnasudass Tnnidiew
Tugtheifemasfudeslfsumsmdawasude
azlwnifisaiio 2 Sratfu Semaiufionidioeiuag
sziemanndandoniuluagoiien (one-stage
bilateral THA) wazmsksiniiazivlaeiusses
nanl¥angrmnil (two-stage bilateral THA) lag
Fodwosmaisnasudeazlwnifieaie 2 919
wianiuluasefipiuivansyssmasaoiu i
anszezanTuaulsawe LA fisuiy

One-stage Bilateral DAA (Bikini incision)

= o A aa a @ & 3 = o & v v, [y a v =
U 1 fedwdihefifiwensanmessdaazlnniv 2 Srouasianudidudecldsunmamdadeudoazlnniio
2 drendeniu sansaduld Taalildinseengadiud 2 duaindesdn




mafgthedeendusnusulsewenuiadnaiaiie

Wendndng fiheldsumassiuanuianiies
ASuLAEN (single anesthetic) Hawanaldanelu
mM3Esnad uazdAyigada giheansniuem

g 1 ] v v v
Talannduninmsmdafiazinlasriussezina
dneonile® ® wengvlsAnmu mMsrdnwasu
Famclwniienns 2 Trendontulunsoifeniu oa

funaliiNANNLERluMIRANEiRpALERAM

o o

qmmuwmmﬁm (venous thromboembolic events),

'
a o a

WWNERIINILAA heterotopic ossification LA

o

sammsliidaanavidaiigeiu®

T lyudmssndnwisudoasinnifien
i 2 dhawdaniuluasaidientu sansov
MIEFALLY posterolateral approach, direct
lateral approach, anterolateral approach Wa¢
direct anterior approach f#3LLDAVDINTHIAR
§e direct anterior approach (DAA) Tumswsin
wasudeazlwniiipaie 2 Srowdoniiluafoien
1iu T&un direct anterior approach Jumsidg
Foazlwnsswinendwiile Tensor facia lata fiu
Sartorius Faiflu true internervous plane LAY
true intermuscular plane 3=¥MIKIEALALT

;jﬂ'magﬁluvhuaumw (supine position) AagLWNE
lifienasdudeswihnsdarmezuaviihelna
diandndhenilviasaluuds vihldansasisn
axlwnite 2 e Tddediowdonimilumsdani
iisvafoidien dviafnseqatiasuananuidos
Tums contamination seviemstaswingioe
(re-position) maqmsv\hﬁmﬁ@'ﬂmﬁmuaumum
puzsndRA uennniiceTieaneaieseiym
fisneaziinduseunandalvaig fignnaviuiiiu
nanwnug edszrianalumsindn uazan
Aldnelumsidnlaesinuazanaldaaluns
Yi draping TvsiavBndae

masdnasudaaslnnifien 2 rewdou
fuluassiieadie direct anterior approach £
SInsoSeuWisuaNueIaaLlnnnasn R L6
et femInsEsuiisuduh (heel) AeN
(medial malleolus) aznszanazii (patella) W
ami”mmmﬁﬂwlﬂmmw (direct measurement)
sdviessnsaldnisussdiuaadugnizasaslng
Wsauinedie Galeazzi Test lddnde (31 2)
wananil masdmluwhusunety dagunnd
A131501% fluoroscope e lunTUsERUUS LY

3 2 mMswssufisuanuemeesaclnnvasrdane 2 49launse (direct measurement)
AensaaUSEULsu Ui (heel) Mein (medial malleolus) uaznszgnazii (patella)
wazmIdsziiuanuduemvevaclwniaaayinesiy Galeazzi Test
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puduenzasdossln uaz hip offset 28938
axTwnitsaavieiwhidlusswineasin l§8ndne
(gﬂﬁ 3) LL@:E‘J’@Lﬁummgnﬁmmmms’mﬁﬂ WAL
spvdoazlwnifisarosasinelinndugan® ©

gavhamsHARe direct anterior approach
lifianuddudessz Tedaaslnnvgandensin
(no hip precaution) ﬁ!\adowaﬁﬁiamimﬁdu@'ﬂw
fianusudesldsumsshaadossTnnii 2 $1v
wisniuluafodeafiumlgidu lideetvades
yvneavazlnnii 2 Srmdeshen wasiinsdnen
Sevansfunui msshdaasudoaslwnaiu
direct anterior approach ﬂ?uﬁ’;ﬂﬁﬁﬂ’mﬁﬁmﬂ
msusiisitu Tasamslugieszasnm 2-6
fUaivderndn anszeznamIuaulswena

o 1w =

uazansnsmsldenudtavasendn nndeiidng

]
v a

11-13 &

mavaaevioaclwnvdvsndndisndnsdae’ ™ o

UINAANMIHIAR LY direct anterior approach
il lumsndnasudosslnnidion 2 Srewdan
fuluadaiien (one-stage bilateral DAA THA)
wuh Lilgaawalifimstusiishasiddewden ey
AunSHARTiasd N (unilateral DAA THA) Wag
Tifienuuansvzasmsuaulsswenuia’

swsunalieionawud lunsrsinasuds
azlwnifisy 2 drendaniuluassifien (one-stage

gﬂﬁ 3 M31% intraoperative fluoroscope Fplumadssiu
WRzUSuLAN (fine tuning) ANNEUENIBTaaLlw, hip
offset ﬁﬁmﬂﬂmﬁﬂﬂﬂwmﬁﬂu (cup anteversion WAy
abduction angle) MeaeinelfnAuluszinesdn

bilateral DAA THA) #n msiifihesiavaylsemenina
wdudoms admit wiliede wasdidnsnisly
WeaflinnTwdefisurunsidafiazdne ue
aealsfima fneeuh mesdauuni lgina
LLmnﬁauﬁy’\‘l systemic 38 local peri-operative
complications #ixnlyninmMsknsafiazdnvas
Atheaansn discharge aananlssweunale
TndiAseiumsansinfiazdne’™
lapanmsdnevaslssweuiangonm
Wisuifiuszning maidaasudesslnn
Wiew 2 Fewdaniulundodiendiomaia direct
anterior approach (one-stage bilateral DAA THA)
AumMswAnfiazdyg (unilateral DAA THA) WU
sevined) 2016-2017 Famnuasiidrsunmansn
wasudessInnifiesi 2 Frenfentiluadodien
(one-stage bilateral DAA THA) U 12 318
Tnpfiszaznamsnidnlaseauegii 155 Wil
(range 135-195 wil) shn13iiedenlasiady
77588 (range 400-1200 §9) fdnmsiviaen
WAIFRTIUIL 6 T8 wazidlpfisuiumsHsn
fiazdy (unilateral DAA THA) 91131 190 918
MIWIFALLUL one-stage bilateral DAA THA
fANsanTTEEaMIEdnlaswissaazlnn
(mean operative time per hip) aATLHLLIAINTT
upulsewenunaadlapeeiitioafny wazanansa
andldeald naswdngihedl WOMAC uaz
Hip score fifigu lawuhilnmeunsndeuzanng
waandanmgafmassndn iwunmenszgnisy
daazlwnuaniin (periprosthetic fracture) Way
Tiwuihamzdeazinnvaemdsnndn delndiAse
Aums@neaes Mast uazanz’® §Hheilasy
masdnwasudeazlnniion 2 drewdaniulu
afoi ganaeaEsndulinelu 24 Fluana
Wdm wazaulug (9/12 518) SnInlanatay
Hrengaiulanmeluszaziog 2 fuavinaersn




sngalusmiUsEga CCJR winter 2017 fiwa
N13@NE1AIN Mayo clinic, Rochester, Minnesota
Taendunsfnswuuludrentih prospective
randomized controlled trial W3UBUNTHIAR
LWL direct anterior approach iUl mini-pos-
terior approach 3121 101 918 (direct anterior
approach 52 918, mini-posterior approach 49
T8) W msEdaasuteasiwnfsnuuy
direct anterior approach ﬁ'uﬁ VAS pain score
fitlaundn (21 vs 3.1, p<0.0002), fiFnTnsld
#1uiLUIANgN morphine fitlaendn (100 mg vs
144 mg, p<0.01) ﬁaa’lﬁ@’ﬂaﬂﬁé’mﬂmiﬁuﬁqﬁ
Eadunh mini-posterior approach Tu#g3eey
AT 2 WIBUVRNHIAR

lopaguudy mawdnwasudosslnniiiew
2 drowfeniulunisifiensumaia direct anterior

Aoy o

approach 1 fiaidumvidannilsifidefvans

dszmuaziianudasadage dnnzunindau
i wnzawsuiiheiidwensanwasedaazlnn
iasvinsuaziiausiuiidesdhsumarse
wasuseaslnnfiusioasdng
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ONCE DAILY DOSE

®

©eloricoxity, MSD)

The Proven Efficacy with various dosages

ARCOXIA® is indicated for the symptomatic relief of :

T

30 60 90 120

o- Osteoarthritis o- Osteoarthritis o Rheumatoid o Acute Gouty
o Chronic Arthritis Arthritis
musculo-skeletal e Ankylosing e Primary
pain* spondylitis Dysmenorrhea
o Acute pain e Acute
associated with post-operative

dental surgery** pain associated
with abdominal

o Acute _
post-operative gynecological
pain associated surgery

with abdominal
gynecological
surgery**

* Including chronic low back pain
** ARCOXIA 120 'mg should be used only for the acute symptomatic period (maximum use 8 days)
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Dunning—Kruger Effect
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It's hard to win an
argument with a smart

|, person, but it's damn
i near impossible to
win an argument

with a stupid person.

-Bill Murray

1
Knowledge

“More the Knowledge
Lesser the Ego,
Lesser the Knowledge
More the Ego...”

-Albert Einstein.
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- down to their level and then

Never argue with stupid
people, they will drag you

beat you with experience.

~Mark Twain

FREE YOU!
MIND and
THINK

Hip&Knee _ 35



DuAL CAMERA TECHNOLOGY...

What? & Why!...
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One of several input photos
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Depth map (black close, white far)

Photo by Colby Brown
Photo with Lens Blur
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Interesting Topic

Non-tourniquet
Total Knee Arthroplasty
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Hip & Knee Arthroplasty unit

Department of Orthopedic Rajavithi Hospital
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I vYRICA

PREGABALIN

Welcome to calm

.-_‘_ ras L Mosr TO%
25 mg capsule 75 mg capsule 150 mg capsule

Simple dosing recommended for all indications

150 mg/day 300 mg/day 600 mg/day
& S May increase to 300 mg/day = . - Ifneeded, increase to
75 mg Sarting doss 150 mg  after 7 days, based on 300 mg | maximum dose after
rvw:daﬂr Ll ewice daily | individual response twice daily | ap 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 oxycodons,

Lyrica may be taken with or without food



PROLIA 60 mg
Denosumab 60 m
1. NAME OF THE MEDICINAL PRODUCT PROLIA 60 mg_2. QUALITATIVE AND QUANTITATIVE COMPOSITION Each pre-filled syringe contains 60 mg of
denosumab in 1.0 ml solution (60 mg/ml) 3. PHARMACEUTICAL FORM Solution for subcutaneous injection. Clear, colourless to slightly yellow solution,
pH5.2.and may contaln trace amounts of translucent to whit proteinaceous partcles . CLINICAL PARTICULARS &1 Therapeuticndications Fostmenopausal
Osteoporosis PROLIA is indicated for the treatment of n.In women with L
mineral density 2 reduces the incidence af p, vortebral and non-sertebral Iractures, Bons Loss in Patients Underaoing Hormone Ablation
Cancer PROLIA is ndicated for the treatmant of bone 053 1 patients undergoing hormon ablation for prostate or breast cancer. I patients with prostate
cancer, PROLIA reduces the incidence of vertebral fractures. 4.2 Posology and Method of Administration Administration Administration should be performed
by an individual who has been adequately trained in injection techniques. Dosage The recommended dose of PROLIA is a single subcutaneous injection of
60 mg administered once every 6 months. Patients should receive calcium and vitamin D supplements whilst undergoing treatment. Populations Children
PROLIA s not recommended in paediatric patients as the safety and effectiveness of PROLIA have not been established in the paediatric age group. In animal
studies, inhibition of RANK/RANK ligand (RANKL) with a construct of osteoprotegerin bound to Fc (OPG-Fc) has been coupled to inhibition of bone growth and
tack of tooth eruption (see Preciinical Safuty Data 1. Therefore, treatment with denosumal may impair bane growth in chldren with open growth plates and

6. PHARMACEUTICAL PARTICULARS 6.1 List of Excipients Acetate, Sodium hydroxide, Sorbitol, Polysorbate 20, Water for Injection 6.2 Incompatibilities This
medicinal product must not be mixed with other medicinal products. 8.3 Shelf Life The expiry date is indicated on the packaging. 6.4 Special Precautions for
Storage Store in a refrigerator (2°C - 8°C). Do not freeze. Keep the pre-filled syringe in the outer carton in order to protect from direct light. Do not shake.
I removed from the refrigerator, PROLIA should be kept at controlled room temperature (store below 25°C or 30°C] in the original carton and must be used
within 30 days. 6.5 Nature and Contents of Container PROLIA s a sterile and preservative-free product, Syringe Single use pre-filled syringe with stainless
steel 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
anly). The needle cover of the pre-filled syringe contains dry natural rubber, which is a derivative of latex (see Instructions for use/handling). Instructions for
Storage Store in a refrigerator (2°C - 8°C). Do not freeze. Keep the pre-filled syringe in the outer carton in order to protect from direct light. Do not shake.
I removed from the refrigerator, PROLIA should be kept at controlled room temperature (store below 25°C or 30°C] in the original carton and must be used
within 30 days. 6.5 Nature and Contents of Container PROLIA is a sterile and preservative-free product. Syringe Single use pre-filled syringe with stainless
steel 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
onlyl. The needle cover of the pre- filled syringe contains dry natural rubber whichis.a derlvalwe of Ialex (see Instructions for use/handling]. Instructions for

ndle the needle cap on the single use pre-filled syringe, which contains dry natural rubber (a derivative

may inhibit eruption of sed on the availabe safety and efficacy data in the elderly, no dosage adjustment is require
Propertes Specal patient pcpu\at\or\s 1. Renal impairment Based on the available safety and eficacy data in the elderty, no dosage adjustment i required in
gatients with renal impalrment see Pharmacokinetic ropertes: Specia patient populations I, Patients with severe renal impaitment creatinine clearance <
30 mL/min) or receiving dialysis are at greater risk of developing hypocalcemia. uate intake of calcium and vitamin D is important in patients with severe

oT aten). Betore agmmen atin, th FROLIA solunon chould be nspected for particalate matter and discolouration. The solation should not be used f cloudy
or discoloured. Do not shake. To avoid discomfort at the sie o injection, allow the pre-filled syringe to reach room temperaturs up to 25°C) before ijecting
and inject lowly. Injectthe entire contents o the prefiled syringe. Dispose of any medicina product remaining in the pre-filled syringe. Instruction for

renal impairmen of receiving dialysis. Hepatic impairment The safety and emcacy of PROLIA have not been studied in patients with hepatic i
4.3 Contraindication PROLIA is contraindicated in patients who have a history of reactions s excipients.

injection is m:luded R e il ks clspoed of i accardance

4.4 Special Warnings and Precautions for Use Adequate intake o cacium and vitamin D is important in all patients receiving P! alcaemia must be
corrected by adequate intake of calcium and vitamin D befor rapy.In patients predisposed to hypocalcaemia, mnmlnrlnq of calcium levels s
reatment, cspecialy n the irst few weeks of mlllaﬂng therapy (see Adverse Reactions ). Patients receivin y develop skin
infections (predominantly cellulitls] leading to hospitalisation. These events were repnrled Tmore frequently in the denosurab 0.4%) versus the placebo (0.1%)
aroups [see Adverse Reactions ). The overall incidence of s ns was similar between the placebo and denosumab groups. Patients should be advised
rompt medical attention if they develop signs or symptoms of cellulits. In a large clinical trial of over 7,800 women with postmenopausal osteoporosis
{BREEDDM ntucyl, spidermal and dormyat advaree avant s ith s cotckt S SRS BTSRRI e R e T
compared to the placebo group. Most of these events were not specific to the injection site. Consider discontinuing if severe symptoms develop.
Cases of osteanecrasis of the jaw (ONJ) were reported predominantely in patients with advanced cancer receiving 120 mg every dweeks. ONJ was reported
rarely in patients with osteoparosis recelving 60 mg every § manths (see Adverse Reactions] Paor oral hygiene and invasive dental procedures (eg, tooth
extrattion] were risk factors for N in patients recening BROLIAIn cnical trials. Iis Important to evaluate patlents for isk factors re starting
treatment. I risk factors are identiiied, a dental examination with apropriate preventive dentistry is recommended prior to reatment with PROLIA. Good
oral hygiene practices should be maintained during treatment with PROLIA. Avoid e dental procedures during treatment with PROLIA. For patients
T whorn invagive dental procedures cannot be avoided, the clnical judgment of the treating physician should guide the management plan of each patieht based
ndividual benefitrisk assessment. Patlents whoare suspected of having or who Gevelop ONJ while on PROLIA should reteive care by a dentist or an oral
surgeon. In patients who develop ONJ during treatment with PROLIA, a temporary interruption of treatment should be considered based on individual
Tskiboneft assessment until the condition resolves. PROLIA contains the same active ingredient [denosumabl found in XGEVA, Patients receiving PROLIA
Ld not receive . Atypical femoral fractures have been reported in patients rec Atypi emmalvranums may occur

with use of certain pharmaceutical agents (e.g. bisphosphonates, glucocorticoids,
antiesorptive therapy: During PROLIA treatment, panems e e R e groin pain
symptoms should be evaluated fo: leté femoral racture, and the contralateralfermur should also be e
Femodeling, 2 evidenced by biochem of bone turnover and bone histomarphometry, was observed in Clnical trials of PROLIA n postmenopausal
women with osteoporosis. 45 In!eracllon it Oihar Modicinal Products and Other Farm 0 mg did not affect lhe
pharmacokinetics of midazolam, which is metabolised by cytochrome P450 3A4 (CYP3AG), mdlcaﬂngthat it should not affect the pharmacokinetics of dru
Mnetabolised by this enzyme (see perties . use with i agents may increase the fik of serious infections.
Risks and benefits should be assessed to guide use of PROLIA in patients receiving 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
human exposure (60 mg every 6 months), denosumab showed no evidence of impaired fertlty in cynomolgus monkeys [see Precinical afety Data ). Ina study
of cynomolgus monkeys dosed with denosumab during the period equivalent to the first trimester at AUC exposures up to than the human dose
{60 mg every § months), there was no evidence of maternal or foetal harm. In this study. foetal lymph nodes were not examined, in another study of cynomolgus
monkeys dosed with denosumab throughout pregnancy at AUC exposures 115-fold higher than the human dose 60 mg every § months), there were increased
stillbirths and postnatal mortality; abnormal bone growth resulting in reduced bone strength, reduced haematopoiesis, and toothmalalignment; absence of
peria el RS U Nriesseasts evidence of maternal harm prior o tabour; adverse maternal effects occurred
infrequently during labour. Maternal m ‘mal. Studies in knockout mice suggest absence of RANKL could interfere with
mataration of the maternal mammary gland (eaging to impaired lactation post-partum- Women who become pregnant during PROLIA treatment are
encouraged to enrol in Amgen’s Pregnancy Surveillance Program. Patients or their physicians should contact their local GSK representative to enrol.
Lactationt = nat known i denosumab i excreted in human milk. Because denosumab has the poentia to caise adverse reactions inbrea-feeding nfants,

ould be made whether to discontinue breast-feeding or discontinue the medicinal product. 4.7 Effects on Ability to Drive and Use Machine
B e e T o e ing denosumab. 4.8 Adverse Reactions
Clinical trial data Adverse reactions are listed below by MedDRA body system organ class and by frequency. The frequency categories based on one year
event rates used are: Very common>1 in 10 Commona1 in 100 and<1in 10 Uncommon>1 in 1,000 and<1in 100 Rare>1 in 10,000 ands1 in 1,000 Very rare<
1/10,000 Within each frequency grouping and system organ class, adverse reactions are presented in order of decreasing seriousness.

e dorders
Ectoms

Musculoskeletal and connective Common
tissue disorder Rare
Very rare

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 PROL

ain in extremit
necrosis of the faw |
Atypical femora

Postmarketing data reactions, including rash, urticara, facial sweling, erytherna, and anaphylacti reactions have
Seve as be

ing PROLIA. Severe een reported in patients at increased risk of

e il o cereraeatet e reported in patients receiving PROLIA.
49 Overdose No data from clinical trials are available regarding overdosage of PROLIA. Denosumab has been administered in clinical studies using doses
up to 180 mg every 4 weeks (cumulative doses up to 1,080 mg over 6 months). 5. PHARMACOLOGICAL PROPERTIES 5.1 Pharmacodynamic Properties.
Mechanism of action Denosumab is a human monoclonal antibody (Ig62) that targets and binds with high afinity and specifcty o RANKL preventing RANKL

ctivating its only receptor, RANK, on the surface of osteoclasts and their precursors, independent of bone surface. Prevention of the RANKL/RANK
interaction nhibits osteoclas ormation, mnmon s
cortical and trabecular bone. Phat clinical studies, treatment with 60 g of denosumab resulted in rapid reduction in the bone resorption
marker serum type 1 C-1 lelapeplmes (CTX) A with reductions of approximately 85%
sintledtis (oo el il it dininzrel [l dal o e interval, CTX reductions wers pattially

enuated from maximal reduction of > approximately > 45% (range 45-80%), reflecting b

once serum levels diminish. These < Sustaimed with treatment. Aol e g e e e
in skeletal remodelling, reductions in bone formation markers (e.g. bone specific alkaline phasphalase¥BSAP] and serum N-terminal propeptide of type |
collagen [P1NP]) were observed beginning 1 month after the first dose of denosumab. Bone turnover markers (bone resorption and formation markers)
generally reached pre- treatment levels within 9 months afte the last 60 mg subcutaneous dose. Upan re-initiation, the degree of inibition of CTX by
denosumab was similar to that observe atients initiating denosumab treatment. In a clinical study of postmenopausal women witl one mass
[N~ 504] who were previously treated with alandronate for a median duration of 3 years, those transitioning to receive denosumab experienced additionat
reductions in serum CTX. compared with women who remained on alendronate. I tis sfudy the changes in serum calcium were similar between e two
groups. Immunogenicity DS R e 2R e iy; as with all therapeutic proteins, there is a theoretical potential for immunogenicity.
More than 13,000 patients were screened for inding antiodies using a sensmve bridgingi than 1% of patients

treated with denosumab for up to 5 years les(ed positive mcludm |s g, transient and developing ant ). The patients that tested positive for
e R e ol odies using e e e el ey o e
positive, No evidence of altered pharmacokinetic profile, toxicity profie, or clinicat response was assaciated with binding antibody development.
5.2 Pharmacokinetic Properties Following on-line: ose over a wide dose range,

and d rional increases in exposure for dosss of 60 mg lor 1 ma/ko) and hgher. 'Absorption Followmg a 60 mg subcutaneous dose of denosumab,
Bioavatability was 61% and maximun seram umab concentrations (Cmax) of 6 jg/ml (range 1-17 pg /ml) occurred in 10 days (range 2-28 days).

Afer Crax, serum levels declined with a half-fe of 26 days [range é-52 daye] over  periodof 3 months [range 1.5-4.5 months). Fifty-three percent of patients
had no mezsurable amounts of denosumab detected at é months post-dose. Distribution No accumuation or change in denasumab pharmacakinetics with
time was observed upon multiple-dosing of nths. Metabolism Denosumab is composed solel ino acids and
ol e et il Eeeebpiioceinlaldatey denosumab metabolismis expected to follow the immunoglobulin clearance pathways,
resulting n degradation to small peptides and ind amino acids.
immunoglobulin and is not expected to be elim hepatic metabolic mechanisms (e
is elimination is expected o follow the immunoalobulin clearance pathways, resulting in iSgradation to small peptides and individual amino acids. Drug
m (2mg orallwas administered two weeks aftera single denosumab
(60 mg suhcutaneeusly] e corresponds to time of maximal ic effects of denosumab. Gid ot affect thepl netics of
midazolam, which is metabolised by cytochrome P450 3A4 (CYP3AA). This indicates that denosumab should not alter the PK of drugsme!ahnllsed by CYP3AG.
Special patient populations Elderly (greater than or equal to 65 years of age) Age s notfound to be 3 significant factor an denosumab pharmacokinstics
in a population pharmacokinetic analysis of patients ranging in age from 28 to 87 years of a
dotd ke avallable in pacdiatric patiants. Race The pharmatoKinetics of denosumab were et e AT
patients undergoing hormone ablation. Renal impairment In a study of 55 patients with varying degrees of renal function, including patients on dialyss,the
degree of renal impairment had no effect on the therefore dose adjustment for renal impairment
is not necessary. Hepatic impairment No clinical studies have been eI S Derete] hepatic impairment on the pharmacokinetics of denosumab.
CLINICAL STUDIES Traatment of Postmenopausal Osteaporosis FREEDOM, 2 -year, randomisad, double-blind, placsbo-controlled, multinational study
that demonstrated that denosumab was effective compared to placebo in reducing new vertebral, non-vertebral and hip fractures in post
i optaopapmaa B e e UL e e e N ok ]
and vitamin D [atleast 400 IU) supplementation daily. Effect on vertebral fractures Denosumab significantly reduced the risk of new vertebral fractures
mary endpoint) by 68% (risk el 0:32:p <0.000T] over 3 years. The 3-year ractire ratesfor new Vertabral ractures were 7. e placebo group
=0.

pri
and 2.3% in the PROLIA group (unadjusted abselule risk reduction of 4 s% ol Clinical fractures Denosumab significantly RO
Ron-vartebral fractures [sscandary endpoint] by 2 0106) years. Three-year non-vertebral fracture rates were 8.0% in the
placebo group to 6.5% in the denosumab group (unadjusted ahsalule ek Peducton of 1-54) Elfecton Wi fractures Denosumab significantly decreased the
Fidk of ip (raetures (secondary endpoint] by 40% [hazard ratio: 0.60; p = 0.0362) aver 3 years. Three-year hip racture rates wers 12% nthe placebo group
and 0.7% in the denosumab group (unadjusted absolute risk reduction of 0.5%). Effect on bone mineral density (BMD) Denosumab significantly increased
BMD at al clinical sites measured, relative to reatment with placeb at 1,2 and 3 years. Denosumab ncreased BMD by 9.2% atthe Lambar spine, &%t
the total hip, 4.8% at the femoral neck, 7.9% at the hip trochanter, 3.5% at the distal /3 radius and 4.1% at the total body over 3 years. Increases in BMD at
umbar spine, total hip and hip trochanter were observed as early as 1 month after the initial dose. Denosumab increased lumbar si oniesae
in 96% of postmenapausal wamen at 3 years. Consistent effects on BMD were Observed at the {ambar spine regardiess of baseline age, race. welght/BMI
one turnover level. Bone histology Histology assessments showed bone of normal architecture and quality, as well as the expected decrease in
bone Rimarert=ISHA iaceb thastmen S S e A A IR L e o
inthe Treatment of Pastmenopausal Osteoporosis 4550 patients who comleted the study (N'~7,808) enrolled n a 7-year, apen-label, single-arm extension
study to evaluate the long-ter y and efficacy of denosumab. All patients in the extension study received denosumab every 6months as a single 60 m
SC Gese, a5 welkas daily catcham st IsamcHiGISERTEE RSN least &001UL. In e P e S s ] e
therapy {years 4 and 5 of denosumab treatment), the overall subjec e rates of adverse events and serious adverse events reported were similar to
that abserved in the intial 3 years of the FREEDOM study. For patients who crossed over to fenosumab from placebo in the FREEDOM study , the gversll
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 ON.
observed; both resolved. Denosumab treatment maintained a low incidence of new vertebr: ctures in years “5% of pationts
had at least one new vertebral fracture by month 24, 2.5% of patients had a non-vertebral fracture]. Denosumab treatment increase BMD at the lumbar
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
(i-e, after 5 years of treatment) in the long-term group was 13.8% at the Wumbar spine, 7. 0% at the total hip, 6.2% at the fomorat nack and 9.7% at the trochanter.
the treatment of In two randomised, doubleblind actve-controlled
studies, one in treatment-naive women and another in women previously treated with greater increases in
BMD and reductions in bone turnover markers (e.g. serum CTX), compared to alendronate. Consistently greater i m:reases in BMD were seen at the lumbar
spine, total neck, hip trochanter, and distal 1/3 radius in women treated with denosumab, compared to those who continued to receive alendronate
Therapy lall p < 0.05). Clinical efficacy in the treatment of bone loss associated with hormone ablation Treatment of bone L0ss associated with androgen
deprivation The efficacy and safety of denosumab i the reatment o bone loss assoclated with androgen deprivation was assesser n a 3-year randomised,
double-blind, placebo-controlled, multinational study of 1,468 men with non-metastatic prostate cancer aged 4 . Men less than 70 years of age also
had either a BMD T-score at the lumbar spine, total hip, or femoral neck < -1.0 or a history of an osteoporotic fracture. Significant i R
observed at the lumbar spine, total hip, femoral neck and the hip trochanter as early as 1 month after the initial dose. Denosumab increased lumbar spine
BMD by 7.9%, total hip BMD by 7%, fémaral neck BMD by 4.9%,hiptrochanter EMD by 9%, dital 1/3radius EMD by &:%,and total body BMD by 4.7%
over 3years, retative to placebo [p 1), Consistent effects on BMD were observed at the lumbar spine regardiess of age race, geagraphical region,
‘weight/BMI, BMD, bone Eimover VeI OO gen deprivation and presence of yertebral fracture at baselne, mab significantly decreased
the Fisk of new vertebral fractures by 62% (hazard ratios 0.38; < 0.0063] over 3 years. Danosumab also reduced the subject incidence of mofe than one
osteoporatic fracture at any ste by 72% relative to placebo over 3 years [placebo 25% vs. denosumab 0.7%, 63). Treatment of bone loss in women
undergoing aromatase inhibitor therapy for breast cancer The efficacy and safety of denosumab in the treatment of bone loss associated with adjuvant
aromatase inhibitor therapy was assessed in a Z-year, Fandomised, double-blind, ptacebo- controtled multinational study of 252women with non- metastatic
breast cancer aged 35-84 years, Women had baseline BMD T-scores between 1.0 to -2.5 at the lumbar spine, total hip or femoral n lomen received
catclam (ot toast 1,000 mg} and vitamin D lat 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, &.1% at the distal
1/3 radius and 4.2% at the total body. Significant increases in BMD were observed at the lumbar spine as early as 1 month after the initial dose. Consistent
ofiocts of BMD ware observed at tha uantiar Spinegardske of bas il et IBULES S I R I R
prior selecive etrogen receptor modulator (SERM) use, and time since menopause. 5.3 Preclinical Safety Data Carcinagenicity The carcinagenic potential
of denosumab has not been evaluated i long-term animal studies. Mutagenicity The genotoxic potential of denosumab has not been evaluated. Reproductive
toxicology Fertity Denosumap had no effect on fomale fertlity of male reproductive organs inmonkeys at AUC exposures that were 100: o 150-foldhigher
an the human exposure at 60 mg administered subcutaneously once every 6 months. Animal pharmacology Long-term treatment (16 months) of aged
ovariectomized monkeys with denosumab at doses of 23 of 50 ma/kg SC once monthly was associated with sighifcant gains i the mass, density (BMDI, and
strength of cancellous and cortical bone. Bone tissue was normal with no evidence of mineralisation defects, accumulation of osteoid 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 were 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 60 mg SC every
6 months), consistent with the activity of d b. In neonatal s exposed in utero to denosumab at 50 mg/kg, there
was increased postnatal mortality; abnormal bone growth resulting in reduced bone strength, reduced haematopoiesis, and tooth malalignment; absence
of pripherallymph nodes; and decreased negnatal growth. Following a recavery period from btth to & months of age th effects on bone retured o normal;
there were no adverse effects on tooth eruptio imal to moderate mineralisation in multiple tssues was seen in ane recovery animal. Maternal
mammary gland development was normal, Additional information on the pharmacodynamic properties of denosumab has been obtained from knockout mice
{acking RANK or RANKL, and by the use of inhibitors of the RANKL pathway in rodents such as OPG-Fc. Knockout mice: 1) had an absence of lactation due
to inhibition of mammary gland maturation (lobulo-alveolar gland during ); (2) exhibited impairment of lymph node formation; and
(3) exhibited reduced bone growth and lack of tooth eruption. Similar phenotypic changes were seen in a corroborative study in2-week old rats given OPG-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).

presentations are ava
INSTRUETIONS FOR INJECTING WITH THE PROLIA PRELFILLED SYRINGEWITH AN AUTOMATIC NEEDLE GUARD This section contains information o how
to use the PROLIA pre-filled syringe. It is important that you or your carer o not give the injection unless training from your doctor or healthcare provider

een received. Always wash your hands before every injection. If you have questions about how to inject, please ask your doctor or healthcare provider
for assistance.

g Window

Plunger —y Needle guard

Before you begin Read all instructions thoroughly before using the pre- ringe.
To reduce the risk of accidental nee users, each pre-filed syringe comes with a needle guard thatis automaticalyactivated to cover the nesdle
after complete delivery of the pre-filled syringe content. DO NOT attempt to activate the needle guard prior to injection. DO
if the needle cover has been removed, o the needle guard has been activated (covering the needle). How do you use the PROLIA Y pre-filled syringe?
Your doctor has prescribed a PROLIA pre-filled syringe for injection into the tissue just under the skin (subcutaneous). You must inject the entire content
{1 ml) of the PROLIA pre-filled syringe and it should be injected once every s as instructed by your doctor or healthcare provider. Equipment:
To give an injection, you will need:
1. Anew PROLIA pre-filled syringe; and
2. Alcohol wipes or similar.
What to do before you give a subcutaneous injection of PROLIA
1. 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 ina microwave or in ot water. DONOT leave the syringe exposed to drect light..

3.DO NOT shake the pre-filled syringe excessively.
DO NOT remove the needle cover fram the pre-filled syringe until you are ready to inject.
5. Check the expiry date on the pre-filled syringe label. DO NOT use ssed the last day of the month shown.
6. Check the appearance of PROLIA. It must be clear, colourless to snghuy yellow salution. The solution should not be incted f i cloudy o discoloured.
7. Find a comfortable, well-lit, clean surface and put all the equipment within reacl
8. Wash your hands thoroughly.

Where should you give the i
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?

1. Disinfect the skin by using an alcohol wipe.

2.To avoid bending the needle, gently pull the cover from the needle straight
off without twisting, as shown. DO NOT touch the nee
plunger.

You may notice a small bubble i the pre-filled syringe. You do not have
to remove the ir bubble before injecting. Injecting the Solution with the
air bubble is harmless.

Pinch [without squeezing) the skin between your thumb and forefinger.
Put the needle fully into the skin as shown by your doctor 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
Bl Soluton. The nesite guard will not activate unless you empty the
pre-filled syringe.

. While the plunger is still pressed all the way down, remove the need
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.

If the needle guard is not activated, an incomplete injection may have
rred. Call your doctor or healthcare provider if you think you have

not received the full dose. DO NOT put the needle cover back on u

syringes.

1Fyou notice  spot of bload. you may gently dab t away with a cotton ball

or tissue. Do not rub the injection site. |

injection site with a plaster.

Only use each pre- nueu syringe for one injection. D
that is left in the

Remember: If you have any problems, please ask your doctor or healthcare provider for help and advice.

Disposing of used syringes
+DONOT put the needle cover back on used syringes.
+ Keep used syringes out of the reach and sightof childre
The used syr houtd be disposed ofin accordance with tocal requirements. Ask your pharmacist how to dispose of medicines o longer required. These
measures will help 6 protect the environment.

INSTRUCTIONS FOR INJECTING WITH THE PROLIA PRE-FILLED SYRINGE WITH A MANUAL NEEDLE GUARD

IMPORTANT: Inorder ta minimize accidental needle sicks the PROLIA single-use pre- filled syringe il have a gren safey quard; manually activate the
safety guard after the injection is given. DO NOT slide the green safety guard forward over the needle before administering the injectior lockin place
and prevent injection.

Activate the green safety guard [slide over the needle] after the injection. The grey needle cap on the single use pre-filled syringe contains dry natural rubber
(a derivative of latex); people sensitive to latex should not handle the cap.

Step 3: Immediately Slide Green Safety Guard Over Needle

With the needle pointing 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.

Step 1: Remove Grey Needle Cap

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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