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AQISINGYAIEAT UNT1INGI1FIAIVATUATUNS

UNin

n1sUssiumalulagaugunn (Health technology assessment, HTA) Junszuaunisfiia
1NN15UIAEATIINNNEIVY (Multidisciplinary process) Lok unnaaans daaumans Lasugenans
wagamansunusegnaldiumeluladiuguamesaduszuu Widauazusimainnisiend el
foyaiiduusslovilunsatduayunszuumsdndulafeiumaluladfuguam sadufumsnauay
Haduaun vesdtwmuaulous (Policy makers) Maddnguinivnisaindssnanine lunivglsameld
msatuayuesesinseusielanlisyyussifiuiiisrdestunsussiiumaluladéugunin ¢ Useidu
wan tawa 1) n1s3wnsneaiuleuis (Policy analysis) 2) n1sldndngiuni1adsinisialseiny (Evidence-
based medicine) 3) N15U3¥LAUANUANAIMNIEISITUEY (Health economic evaluation)  4) A5
UszliiunansenumMUdIaNLarases33u (Social and ethical impact assessment) (1) Faunndionanu

diefinsnanfenisuseumelulaiuguain 01anseuaquluusdssnudsiingidnesiu

nszuIuMsmIruauleueiidmtislunisivuanseuvainsuseiiumaluladaugunin 1se
nanBntenisifentsusaduneluladiuguamendudumildutuneuding sasnszuiunistinun
Wleue wu nssadsziusanludlouns (Agenda setting) nsadraulaune (Policy formulation)
nssindula (Decision) wazn1suseiiu (Evaluation) Tasvialunsusgiiiumaluladfugunmsiniiniy
smnnszuiunsimuauleuns (Policy process) Jududiunilivasmsdimseviuloune Jaazdenaliiy

Y

Muuauleuieddeyanisuszidiumalulagmugunnnlddmiunisdndulauasnisimunuleung

Tudnmasnslindngumednnadaszdng wlflunismeudmonuiunaluladuldlinass
yi3elsl eivdngumednnndnssdndmaiundngniafaeiieglusneiu fanugndeanunzan
wagnsalunsan lasazgminnliifudeyadmiunisguainuwigiae lasvaluuds deyadiinnliidy
nangIumainnsdeuszdndiadudeyaiildannsdnwuvunaass msdnwiuuuimeass wie
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(Comparative effectiveness research, CER) #3an1siUsauriisuteyaniandtnuildlunisnaudiniy
FWAVULIANAIUNENFIUNITVINT U T2INY uiilugn1siauuwIgUUa (Clinical practice
. . = o a a (9] 1 < (% 1 tdglv v v
guideline) san1sinundnsuselonilussuuuseiuaunin egdlsionu ndngrumaiidnazlildneu
Fanuigtesiuenuduaveamalulaguug Fazdasedenisusadiuanudunmisaisisagu iy

WSe9iialunismau

nsUszdiunnuduAaassaauiuasdunauisuieumslininenstunadwsildanns
Tweluladiiug ufiarsan fafudadunisneudandt mstueluladfainaanlddanududmis
assaguisolil msUssfiumuduAmeassuguiuesesiosgwmilwoinsssiiumaluladdiuy
aunmitiinldsuenuaulainiian deiudenluuniazasevagussazduaiiituisnisusedi

ANUANANN AT TGY

wanand nmsvszidiumaluladiuaunmluuisnsdaglildifunisussdudselovdildan
weluladfumslindnensiniy wieradunsusaduludssdusug Wy msdsaiunansznuse
096n3 HaNTENUNIIUEIAL T3EsTINLATIL eSS TIART U WAl B (Hudu (1,2) Feud
"“J%‘ﬂ'riﬂisLﬁiﬂ,uﬂizLﬁuméﬂﬁﬁﬂﬁﬁmiﬁmumﬂiauLLmﬁmaEJ'NG??@Lﬁ]uvﬁaLﬂuﬁzwmﬁauﬁuﬂmﬁuﬁuﬂ
yaansUsziiivmalulagaugunn Tu@jﬁaaﬂ’uﬁiﬁmuauumiauLLmﬁmLLazLLuamqn'}iUizLﬁuma

ATENUNNANUFIALLAZ S 8TITU AU

aLsuAuveInIsUssliumalulagiuavnmdnduagdesidsfweuwnvenisidelunimsy
auA msssranudaulevefidaau mamumudeyaiuguinesdesmun Weldudeyalsenaunis
WonaluladnldiuTeuiisy safsuuesunisne neunaziierdeyandegnmualulelunsss

[y

Monddend uonaind FBnstunisussfiveufuamsasisaguiiluladudAgydnladonieiioz

v a

Pwatvayunsdnduladaleuisedieiivssaniam lneuniagnanieiinsusaduaududmis
a1515a4gv 4 38 1Hun ninsgidunudndian (Cost-minimization analysis, CMA) N5 ilAs iUy U
nale (Cost-benefit analysis, CBA) ﬂ’l'ﬁmiwﬁéfmquﬂiz?m%ma (Cost-effectiveness analysis, CEA)
LaENTIAT By Lo IaUsElav (Cost-utility analysis, CUA) saudian1sldgnsidiudunulsednsus
duifial (Incremental cost-effectiveness ratio, ICER) wagn1stiauonanIsusuiduauAuaIng

assadaulagliszunusuuUseavng (cost-effectiveness plane) iieusznaunisindulaeuleuny
WUIRALAZUANATS

luduiiagnanisuufaniluielifioannudilaninseiu Usenausig nsiuuaTeuLYnnig
Usziliumalulagauaunin vannistunisdadonmalulagiazyinnisusediy uagdsnisuseiliuainy

AuAmassugulunsusslivmalulagauguam sudansiauenan1suseduilaniBmani

11



1. NSANUAYIULYALAZNTIUIIUINY

1.1 msfnaannalulagduguainiazyinnisusaidiu

(%

iesnminennsiiegedisirdn vililiamnsainsussfiumaluladiuguamiifognmun
1§ fefusdnduasiosdnmsdadenmaluladiuguainiiaginnisussdiu Tnevaluuda msdaiden
weluladduguamitagyimsusuidiuiuegiuasdnavietagUssasdiostnanisUssiiumeluladfu
auamldld eehslsfinnn lunmsdmdenmaluladfuguamiagyinsussiduiingnansiiddry 2 Ussns

R09NATUAD (3-5)

o nasiltlumssaiaen Sanuinlunatsusemaaglifnisusznanasindataulunasg
dnidenmaluladsnuguanitazyiinisuszdiu uderaiifisanisimunduuuimisliiie
Pelunsdnduladadonmalulad wu wmeluladduaisidumaluladidusslovide
avnm vizeumaluladidnansenuseuleuiedus vesssiAetostuavain wu A
windtendu madhdsvesiie Wudu viedunaluladifinnwlsiiusuvesszavsna
waz/mioanudue wioidumaluladilifulsafifianuguusmdeainannugaidena
\rswgmanslaesiuegisdeieiiyananioden viailumaluladiisasoniiaegs vie
\Jumaluladfifdanuvainvatglunisldats visidumaluladiiduninudosnisves
a1snsauy sediwwiltduinanisusedivmalulagmugunmazlilsylovduasinanseny

fan1sinaula

o n3zvaunIltluniseaden Saudinluudazyuseinaazdnszuiunsitdlunisdndend
wanensfusenty wu nsinuadsnsfnnzsuuiieldlunisdndifuannuddny (Dusu
aglsfiny wuinszuiumsmaTuedndnnsiindendeiu elunsruaunisdaden
waluladiugunmdiagsinsuszidiu azdoatiunnulusdauazerdonisildiusmve s

druladruds 39azausarinnsAndaentaeg1 sl

1.2 NMSNIVUAAIDNINIUIRY

Wesnnnsuszdiunelulagiuguamidunsidodlevis Wnefiidwminadisldussneunis

andulalunisdnassnsnernsneguainedafivszdnsam (6) dsdu nsszydynidauloviemiu

= a o YY) o

Aanuauddelidalaudadianudfgdusudiunsn wazAanauisenndnavidudaiunlaainnig

afuseswiusEnIgldnladndedudide warmnuaidenanisusenaume 5 asAusEnaundn
(7,8) loiun

e Uszyinsngudmune (Target population) Asszulseynsnquidimunenaulaseng

FaLau usyUTIwasBeavedlsn a1y e Audeselsn Juduy
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e waluladffaan1suszidiu (Technology %30 Intervention) esszyindumalulad
Usztnnle Wumeluladlnivseli szezinanidnsidwmaluladsinad maluladduinig

Wl lufienidle fweluladauimsely Wudu

o waluladildileuifigy (Comparator) Wudefiutumalulagnfesnisuseiliu diduads
Weazdunitaiauy

o msimuaNadnsTiauls (Outcome) MIssyydamaansTiaanIzU Tl 19tnIY

wualElun153dy (Perspective) massyyneideldyamasvadlaslunsussiiiy

[
Y

uena Nt Maufnwariaiudaaunisiiumaiuiias NoureulvnveIUITeNIUn FaULIR

) ' val v

aanas un lasidudisesnislaiinisusadiumalulagiuaunimiug vielasidugandunisndn i

Y

LY

Ainduladeulovie gliuinisniesnisunmd n3eduae Wudu msvssidiumaluladiuguainiaz
dnldlunisdeaulaisedle 1w sunsiu msdnie vsenisdinaluladduingyadniuselevives

[y

sruuUsziugunn (Jusu (6)

4
=1

1.3 msnumudayanuguneliulsatasinalulagneguamidanisussiiy

msnumudoyaiugruieiulsesufnsandenounaluladiidioanisuszsiduie dutuney
ddy fiTeansienudladeyafiugruieatulse Snuaglaoiluvedlse nauasilymiiinainisa
nalnuarne1dIne1veinisiinlsn dnwaenerdlin ssesiatveanisiialsn nadenlunissnw 33y
ssydnliavegeusseiidvoralilififermamnadiuadin dufumslimesureieiiudeya
uglidaauluynuiyuiisidutenisussdiunalulad wu luussfiuresauuasndy Ussansua

LY v 6

Y9nAlUlal SIUNIHAANSTIBN1aLNRTUIINNNSIIMALULAE UBNANT NNSIASIEaLLDEANEINUNARNS

'
=

Wsaussansnanunzanannsiamalulagiueg wardSnisianadnsaenanidulsyiiundrdgiiagg

o

asunelrvRLaU

ueNINT NIUNIULATUTTENEazBenveuneluladnagunmideanisUssdiu enadu
winlulagfiuenniioninen 1w in3esilenisnisunme nsunsnussluguau (Community intervention)
N3UIUNTNNITUNE (Procedure) s s18auni1suszifiuasiinisseysieazidenvoavalulad
iy welulagvheuegsls Wvhelslathe nmsléineluladiug fosnnsdadoiasueylsthe wu aaui
Fnsguasnw uendnil msssymsasBeaiudiu wu nanszarsveunalulad nsldou doudd

5101 AN nduiidesvetunsifouniely viEvindnfelas dnusnisnaiadusgnsls s
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1.4 Uszvnsngudviang

AivmslineaziBenfntuszuirineiveslsa 1wy arwen vieguAnisainisielse ioagls
Funmsnmesanuguussvedsauasduutaefiagldfunansenuainlsadengn uenaini aassey
Uszrnnsngundmaneeeedniau gy e ong Laswgue visethdaidesonisiinlsn nsseyUszung
nguithmneidaulilunouduresnsfinu agdglfanusainansideduluussgndldldtunga
Usgrnnsiimanzas esanfanundululdiumalladsuauamiidnwotadaudualunguussensg

naulanduuilaviniu suwideinlvannisieafilienan1siinsginenaungs

1.5 nMstaenwalulagnldusauiiay (9)

nmsfrduladenmaluladnazihundseudieulinuvandudandrdglunisuseifiuvmalulad

AUgUA laelan1yeg1984ian1sUTEIiuAUANAMINESITUAY nSIzuenanaziiuselerilunisi

' ¥
aad a =

nan1sUszdliulUlfasdunrufiiuds udunisdesdueninintuainnsimelulagnilonialddue

1USguLigUdnNAIe

o eluladihundTeuidisumandumeluladildegidu (Current practice) AIkTuN1IM1To
fugiidnladudouds uazdumaluladiienavzgnihuildmaunuinaluladdidosnis
Uszidiu ogalsinu msBududienisfiansanfunaluladmadenynvdadlasunis
pousuideudinaulanzyszifiu udfinsandneeniiaznindennioulvidiesue

wignaraensineananmsthuldduiudieuiieu aunseidldmadonivunzauiiog

'
=

dundseuiieu sruweluladiagiunuisudisvenafininnimdesin Tnesiuiud
mﬂvﬁaﬁaaawaﬁfuagﬁ’uﬁaﬁﬁmﬁuaﬁaya syeziantunsuseidiu Wudy

o waluladiihwnuisuiisvoradumeluladildfuiily (Usual care) Fadumadendild
fuegataninnslunvuuRlugUlisduiuun uwiuvinsdinalulagdanaitenallye
Wisuifleuiifiaaianely 1iesannlallamadenifiuszansnagsqn (Most effective) Tu
nsdimaiumadenvounaluladfvnzanniofvssansuagegadauduiinuzdluuun
N19N133NIUINIFIU (Standard practice guideline) M%@Iﬂa;:h%&nﬁzjwiﬁ’ﬂu%ﬂwmLﬁaﬂ
wilslunisiUSeunfiousie

®  yunTanInAenueIn1ThilAn13saY (Do nothing) wazn1339dILNRDINIT (Watchful

waiting) e1atlumadenumngaunagiunsoudisulaiguiu
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1.6 MsivuALuNBIYBINTANE (9)

o v a 1

nMsfmuayuNeveInsanwiag U ludiuddgydndiunidunisysediumalulagonu

o

gunn e nyuNeudasUssianagidsiissinvasdunuiiuanaeiveanlu wasdanasananis

q
@ =

Usziliy nandfie Mndenliyuueanning wu yuuean1edeny (Societal perspective) A3¥AN15HNTUN
ATOUARNYIIAUYUVNNATIAE VO8N UTENBUAILAUYUNNNATIRBTEUUAYNIN AUYUNIATIAENNIO8Y

sofUae LUui uwivinnduyuneiiuauad WU YUNIIeINITNTHAISITNAUNS0VRALTINEIUIA AUNUT

a A

thinfinnsanazgnirfaluruay uagdunuiiiertestufiisazgnasiasli {idemsdonyumesmg
e losnnifugusosiinseunquraiiAnduiugiidnlddudefomeludiny milfyuuosinand
doulinadndlunmuiiaseunauannni suseaifulsslevdinndusonisdnauladulove vie
msidonyuuesiiaenadosiuanudesnsvesnguid ey duglivszleviannsesnunsideviona

nsUsiumAlulagAUauNINAINaT

2. FNTUTERUANNAN AN TEUE Y

1 1 o

esnnninensuazautszanuiuguandegesediin adululiliasiezdaasslnin
nadwsvnsgunifisUszasdldtanun demmilumsdnauladaleuisiesndudioeidonsysifi
AuAuAsassuguduasosdevdnlunsiUsuiisusevianadendnag iemsdaassmineans
nsgunwbiiAnUseavanmasan n1sussifiuanuduanisassagudunisinsgidauieudisy
serhmnaidentag leglinuaulasedadevan 2 Ay fio AunULATKAaNS (8) Drummond WarAy
liuisnsUszidiuanuduaimsaisisaguosnidu 4 Ussian 1iua nsitasieiduyusindian (Cost-
minimization analysis, CMA) N153A31esununale (Cost-benefit analysis, CBA) N153ATIVAUNY
Usgdnsna (Cost-effectiveness analysis, CEA) wagn15itAsIznaunuesinlselevi (Cost-utility

analysis, CUA) Aauanslumisned 2.1 lnedfiswagidensneluil

'
o

21 m’iatﬂiﬁzﬁﬁunumqo’l (Cost-Minimization Analysis, CMA)

=

MIBATEFuUIaarse CMA WunisiSeuiisuseninanalulagiudassmadoniulun

(% ¢

loFunsiiganuaininadnsnauyadvsowinfioudu lngviniswieuiisulanizdiuvesdunui

Y

1 o w o

madenladidunusiiga (7) egnalsfiniu CMA Saldediin mnazthunldiiensindulaidulounesisd
Briggs LavAuE léfﬂdfnﬁm’nuiﬁLLﬁuauﬁafmﬂimﬁmﬁ'ﬁyuiéﬁluﬂismuﬂwuaﬂmiﬂ'ﬁzmmmé’unul,l,az
wadns (11) feduluma foaTadululdendiagiinaluladnisnisunndlog Aummizauiazldnig
Wisuifeulagds aMA snciuldfumsfigadidivssavsaaminiiontu uenaind Drummond uazans
felaitiodn CMA 1 TumsUszfiuauduAImMIIN suIMERuULANgULUY (Full economic evaluation) us

uakurImTIneglulsELAnTaINITIAT iU (Cost analysis) (8)
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M19197 2.1 Uszinnuaen1sussilunnuguAI N easnsae

Usznm Vel ANWULVIINAANS USLNNVOINAGNS
YBINTIATIZIN (BN
AU

MTAATIEAG YU fu | weansvemnmadendanuauyad | lifinnsiSeudiey

fign (Cost- Rl RR7I3F ! Wadns Losaniinng

minimization FyauuRguimadnsd

analysis, CMA) ALY
(Equivalent) fiu

nsdasignduny | WJu | wadnsveannnindenlidnludes | Ju

Hala (Cost-benefit wilauniy stwiuﬁqngﬂwaﬂtﬂu

analysis, CBA) PUIYYDIIU

n193tAsIeRdun Y | Ry | nadnsvesnnmiadendnduazedlu | Usz@vina wu S1uiu

Uszdndua (Cost wheieaiu Wiefiaeiannuwaneig | 333n (Life-years, LYs)

effectiveness sednaiula ﬁﬁmwgﬂwﬁ

analysis, CEA) adelsalagnsias
ausuladiniianas
Dusiu

n193tAsIesunY | Ru | madnsveaynnindenlidnludes | Uguane (Quality-

9350UT¥189U (Cost- WlpUAU stwiuﬁqmsgmmamﬂu adjusted life years,

utility analysis, CUA) n8v0IRIIaUTL YU QALYs)

flan: (8), (10)

2.2 MIUATIZARUYURALA (Cost-Benefit Analysis, CBA)

meeTgirunuralivie CBA TunmsiessiiiesSouiisumeluladlnenisuuamadnsnig
aunnliegluzumievesiu niunadnstazgninluieudsufudunudensnensiomadildly
fhegsesmsudassadnsmsguammdumeiu ldun yarvesalddesmueiisevinadld iesan
mslfineluladiaula yadanugndefivanidedd esanmsitadelseldnniadu Hudu Tuus
ﬂ'ﬁﬁﬁawai%mié’umwaiﬁliﬂwﬁammLﬁﬂaﬁ%sﬁﬂ (Willingness to pay, WTP) Iagn1sA1u vy am1Liu
aeaaiiialanzdne ielviiuanannevesnmadulsatus (8,10)

Y v

19491035 CBA Uvissiumuuazradndauiniioluldu nsdiidesnisilSouiisunnuduaives
wialulagaaus 2 elintull Madesizinnuduavilalnen sUINas19sEnINyaAYBINAa NELA AU
AanatsuvenalulagudazyiaunUssuiisuiu mnmaluladlaliyarivessunutssniiyacives

HATNENEUANazteInalulagiuliauAudl wenani Yefvedis CBA AeaunsavihnisiuSeuiiey
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seniamaluladflinadnsnsguamiwanansiuls nsglunganadnsnnuszinnazgnudasundu
1 a ! [ v ¢ VY ! a o Yo ¥ = o Yao
Miraedu ag1elsiony nswlasradnsmsguamidumhevesdwiladeudieenn Favinliis CBA

LidununsuansunidndmsunisussiuanuduaAmassnE

2.3 MyaTznsuuUsEAnSua (Cost-Effectiveness Analysis, CEA)

nsnTguuUsEansuanse CEA 1Dwisnsnfienldiuunsvatsdmsunisusediuniy

v

urmsanssaguionassninensiitogesnsdifliiaussaninmgsan BnmstanuTeudoulg
fisunueglusumirevosIunaznadnilumiievosuszavdna (10) Fesnadnsarunsauvseantdidu 1)
NadwstuNans (Intermediate outcome) 1y Yadeldssiinrany (Risk factor detected) ALY
wilapaneafianas (Diastolic blood pressure reduction) 3eazuuuALiuUIATianad (Reduction in
the number of pain points) ag 2) HadNsgAYNe (Final outcome) L3u ai’mawiiﬂwﬁmmaaﬂaaﬁu
15al# (Cases prevented) L¥u $rurugtheildsunisidadelsaldegiagnies (Cases of correct
diagnosis) 3MIUALAETIN (Deaths) SundPnfiduentu (Life year sained) Wudy aehdlsfinu nns
Tuadwstunaseratlugnisuananisiinsedladmunzanld fomananiieg wu desiiaves
aruassnlunsieRadnsanrisannsldnadnidunats Mduidlduusiiliinnslduadnsdu

naslun1siaseisuuUssansna uonaintd ulin CEA 9zdudsnisnivssloninazldiuogis

¥
AZAY o v 1

wnsvane FBsiinddednin nanmeldamnsaldlunsieuiisuseniwmalulagnlinadnsnisaunn

Tumhenwsnenanule

2.4 MIATIRULEIIaUIElevY (Cost-Utility Analysis, CUA)

mMenswidunuesiaUsslevinie CUA azgmihlulfiflenadwivesnisfnuieglusiues
AR TeafUguAM (Health-related quality of life) nadwsTldfuog1sunsuansvesds CUA
loiun Ygun1ag (Quality-adjusted life years, QALYs) Famnuieuiisutunadnsifiieives CEA 1wy
FrulFAnditueiiu (Life-years gained) agifiuldindaunme wio QALYs azilmnuasoumauuinniy
fosnfinisTanadndansdd o SATeiina 1Hun SundTiefitusmiu sufuliinnuamdie
loun ossaUszlevinsenunmTiniidsoanzquamvesiitae Fslaemlaziaduazuunlusedy 0 fa
1 Tne 0 vanesessaussloviluannisidedin was 1 vunefsessaussloviluannisiiguamanysaiiign
Tarride wazaniyliteiauouuzin tadeiddgimsmiddunsiieszianududmaasisugusie

7 CUA Aamsuseliumsuuuassauseleviniannuianalasaantizaunin (Health preference) (10)
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3. MILEUANANTTUTEEIUANUANATMNGAISI TG
3.1 dnsnduAunuUsEaNSNad WY (Incremental Cost-Effectiveness Ratio; ICER)

Tun15UsuANUANAMNEIEITUAY WBNAINNTSEBNTBAINE1IT UL ALY Nafile

o w 1 Y 1

a <o a 1 LY v a [ Y1 = 1 |
ﬂ’]ﬂﬂ’]ﬁ"d38LNuﬂiﬂﬂ’NiﬂﬁWﬂﬁJmaﬂﬂﬁmﬂﬁuﬁhwuﬂu mimmauﬁlammlmw ginnwalulagludimiioni

<

1 a a 1 wva a

winlulaBifuegnadiulddn 1y naluladlnifuszaninauinniuazsiafignnin udlumsujofads
walulaflmldnlvgjsniusyanduaiunnhaudfusaudodunuiiunend lunsdidnisdadulads
ulsurgdndusesendonisfiarsauaniudou (Trade-off) seninsnisgadoaildaneniensnensidl
pgadinly ieflagldnadninsguamildiosnis fududmunsvesnisihmsussduanududmis
asnsaige Jadumsfinsanhdesderlddefutunnvile deldldindmadnimegunmiliuty
wilamie iefimsdadulatumaluladiminildunumeluladidu (10) nnsfiansundananendonis
AMunudnsdduuUsEavEHadILLiiY (Incremental cost-effectiveness ratio, ICER) Tagnnsiuan
ilalaenisidusinvessunussnitanalulaginduazmaluladifunismediusisveslsednsua

sevinamalulaglnivagimalulagiiiu Asgns
ICER = (Cost A — Cost B) / (Consequence A — Consequence B)

gniogatu A ununaluladidailddnouazuszansnaganit luvaed B ununaluladii
AldneuazUseandnasindt fegrenisdiuan wu winmealladlnduazmealuladipudadldane
Tag373 200,000 U™ waz 140,000 U swadu InefimaluladlvsidsualifiieiBauaizwindu 1 3
avny Tuvafimaluladifuiiifios 05 Javany andeyatraduannsodumsnsdiudunu
UszAndnadauiiunde ICER Wsail (200,000 - 140,000) / (1 - 0.5) a¢lé ICER wirifu 120,000 vm &4
mnearudn dewssudeutumaluladivy nsldmeluladlmiszdondealdsnofiudu 120,000 vm

sio 1 Yguamziiniu 1usiu

ogalsfiniy mavnauenisUszdiumuduAmsassaungulivusi il denadesnadi
FunuUsEaVSHa (Average cost-effectiveness ratio, CER) 1laaaneiadesnsdiusunuuszansnaiiy
nsimnalpaisuiisumaluladiadlatunadendililinis$hw (Do nothing) Tnemnudeniideidu
madenfladioulifaldieuaylifinadninisaunin dlnsdnlvglunmensufoaasedu nisldldnng
$nwilaq Shezldlamadendinuivauuarldlmeluladfldiumily saumanishilinisshwenadu
madeniitaressesssumamsunngsnde wenani msldlinssnuilag wieuldfidnldseuarlad
uadwsvnsguawiuferfuansfgiuithigndesin ilesinnisldlinsdnuiludlagtuensiligiaed
annzvedlanfizuusitu uarlufignonvasdosgapdodldsrouasminenafiuanniulueuian uenaini
nstiauenanisuszfiulasliaiedsiunuussansrasaviliudanafiiananuagyinlig sy
ulsuneinandilafin fafegniiuanslunissi 2.2 aziuldimnuieuiouimalulad A uas B

Ingldanadoduuussdndua walulad A (CER=200,000) danuAudAwinninwnalulag B
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(CER=280,000) {ilosanAnadssunuussansuaiindosninnalulad B udmaluladia A wag B 1aid
AnuAuATtuUsunvesUsEwAlng wnivuanaeiauAuAluUssmalneAUsEana 120,000 vmsi
Yavnay Tuvagdimniuiouiiisumalulad A waz B Taeldsnsndrusuyuuszaniuadgaudiiu wuin
walulad A Sarwdudunnniuelulad B luuiunvestsemelne foifu lunisussduanuduainig

15713048 UAR5 NS WINKAL TN UNATDIEN T 1AL U TE AV SR ALY

M19197 2.2 ey rdnsduiuulssavonaduiuiasAnadenuyulsenina

welulad | Aldde | Yguniz | Aedednsdrudunu dnsrdAUUUTEENSHE
Usedndwa (Um) Fauiii (Um)
A 200,000 1 200,000 / 1 = 200,000 | (200,000 - 140,000) / (1 - 0.5)
=120,000
B 140,000 0.5 140,000 / 0.5 = 280,000

3.2 sTUnUAUYUUIEEVSNHA

\wsesilonselonsnteathunldiveysenauanudlalun s sNANUANAMNENTITUEURD
spunUAUUUTEANSHA (Cost-effectiveness plane) (10) Feuansnuduiusvesd Ao IR U ULAE
diud19vesUsrdnsna lngununuansdiusisvesiunusznitanalulaglnduaginaluladisy

(Incremental cost) kagLNUUBULEAIAIUAIITBIUTEANSHATEINanAluladlnduazmaluladihiy

'
a o A o 1

(Incremental outcomes) Inefigariuiia (0,0) Aosunisvosnalulagiiwilddunisdeneudiey
wsenunedunalulagiiuildiuegmlvlussuuguain wagdnsidiudunuussansnadiuiinaiuse
Awndlaanautuvesdunainangania (0,0) 118sAvednsadruauyuUssansuadiuiy fe

LLam‘Iugﬂﬁ 2.1

FEUUUNUUSEAENE (Cost-effectiveness plane) asgnuuaidu 4 dwu fo A, B, C uag D 1N
dasdudunuuszaniuadiuiiunnegludiu D wansinnaluladlnifniunaluladidusdiadaiou
nanfeiifuyusiniuarliuszansnagand1 lumanssiudha masnegluuina A wansiumaluladiiy
Fndiogadaian wasmnanegluiiuil 8 wansiwalulaglnddduyuuasssansuaganinnaluladifu
wazmnanagluiiuiives C uansiunaluladlmifidunuiniussiissaninasmninmaluladidy iy
negianandeiu nsunauenanisUssliulagldssuiudunulssnsuna wansliiuiinn
Wisuieufunislden B nudn nisléion A agfeadealddneifindu 120,000 vin densiiguaniz 13

Feag ey N uLleueiiadnlanaN 1T U T UANUANAIN AT TAEULINTY
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JUN 2.1 szuuaunuUseansua (Cost-effectiveness plane)

Incremental cost ()

360,000 =
A B
; . ATt luaSlsydnsnaunas
A lulatiAumTiand 240,000 1 y .
fiunugendn (trade-off)
120,000 » ICER = 120,000 uwistatlganiay
-2 -1 1 Incremzntal QALYs
(Tlganaz)
-120,000 =
walulat i dilsv@nsuauay e e oa
o walulaglusiimiiandd
fiunuangt (trade-off) 240,000 -
C D

-360,000

31: PauUasann (8)
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Parauanuzdmivgiionisuszliumalulagdruguanludssmelng

' '
4 = a v Ao =

1. lunmsdmusveulnnsussiiumeluladiugunmiifazdesiinsimunfoinauiseidaau g
Usznaude 5 esdUsznoundn Ae nguuszansidimung eluladfiegyszifiu maluladnld
Wiguiiioy matmuanadnsiianla uazyamesdililunisussiii

2. esfimanumuiarussetoyaiiugruisiulsauazinaluladnnaguainiidesnisuseiiiuegis
auysal ilelilinansUssiiuanansadlauazannsoiluuszgndldle

3. ensdimsssyUsznanguitmnedidesnistmeluladdulUldvieluusediuegnedniay

4. msdenmaluladflazlfiviouiisuasdumealuladfldogidu (Curent practice) Aikunisun3e
fugildulddude uazfumeluladfionaazgnnaunushemaluladfiaulaazyiinisuseifiu Tuuns
nsdweluladitsniuSeuiisvenadumeluladifiuszansuagean (Most effective) AmLUmMNg
n135nwIUIM5g1U (Standard practice guideline) #39n15kil%N155n81 (Do nothing) wazN1358
Junmenns (Watchful waiting) uiayfedssymnnalazazidunaidniay

5. msfvuayuuesiginisAnwimsidenldyuuemisdanu (Societal perspective) tms1zidy
sunesinseuquraiiAnduiudidnlddudsriomn daduussloviodianndonisinaulads
ulguny

6. BnsUszduanududmasisaguiiuzi llddunadenusn fe Weuyuessadsslev

(Cost-utility analysis, CUA) \fiasa1niduisninstanadnsiadeuSuiuuazannin su89@11150

9
(%

lldssuiiguiumalulagiuanesiule wilunsdiimealulagnauladuiidedninludiuves
Toyansenineins fenadenldisruyuussavana (Cost-effectiveness analysis, CEA) {3Elun1s

Uszillupnuauamsansisaauls uwilimsldnadnstunanslunisussiliudsednsng
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AQISINEYAIENT UN1INGI1EUTAG

unin

suulunaasygmans nangds yaAveminensildlunisuindunmisuinisnusziduuy
wnAnvesALdelanIa (Opportunity cost) N15UsELNALNUNITBNITAIUIUAUYY ¥38N1TATISVAUN Y
wsansIvesunu Wunsaliunisiieimsusiunusn 1nseaseiuyy wazdununeviig venanis
& v Ao v o cam v v v o w o w &
suwmadadeniinadesunu nMslduseleviiilivarsnuulaun medndiuanudfyresdynivunugiu
YDINTENNLATYAENT N1TUINITIANITAUNTRULAZIUU ST TINUsEAnSamluni s duem

YDIBIANT UaYNITUTLLUANUANAIMN AT ITUEY

Tufifgnaniaanignissadiufuyuiieldlunsssfiuanuduamisaisisuge el
fnquszasiiiiesursanuazanlidnidediiunisifonumnsgiu sSuagsitliamnsasouiioy
Han133lA wasinUselevasgalunislddwsunmsimuaulouiguazn1suinisdnnisssuugunn
dovmusgneude 3 daw tiud 1) BrsUssdiusuuresnsuimannisumduasiasnisguaguan
2) BnsUsmiiwsunuvesmaiiuihsuas Yadeidesinugunim uag 3) nsliteyaduyulunisussidu
ArmduAsEssagy Insfidoyaniaassgmandinardosduniosiiosianislunisneunuuas
UIMsInTg dmfuumeiilifansandienisinduladadeus fidwansgeaaliiAadaseansam
(Efficiency) waganuanenia (Equity) Tussuvavain (1) saudannuviniieuiy (Equality) fimiladia
Wesssulumsusziiudunureansgydonardueananmsiiutisvesyanasane 01y waysold

vIeNdnn e TEUUIATYgRaTuans1aiu Tngimvualvidvesauviiuiiyarwiiudmsunnau
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LUIRALASAANNIT
1. "‘;'émi'ﬂixLﬁuéiuvgumi'u'%mimanml,wm‘il,l,aﬂﬂiqms@u,aqsumw

Bmsuszusuyuludmililsznaunisnsussiuiuyuremiigvean1susnmnisuwme uay

nsUszifiusuyuvestasinsauaguan fadudeyaqildlunismuinsuyuvewinsnisaiuguain

I U

(Health intervention) Nivesasgnusziiiuanuanel Tudiuni1susediufdunuieniierein1suinisms
nswnndazuuadu 2 38 laun 1) 38n159A52RduyufentigveausnIsn9NITwINg wag 2) 113
UnauesenIsauudenigu1nsgu LneligniinsAnyiide iwlandnnisuagisnisdnvii uas

anunsaheyasunusehsuinsgumailuldliegagnieamungay

1.1 MIAATIENAUNUADNUIBYDINITUTNITNINITUNNY

TR UAeNYIBVRIUINIINIINITENN uazanssagulaevalud 2 35 o 33
AATIERAUNULUUNIATFIU (Standard  costing) (2-4) LagTTIATIETRAUULUUBIAINTTH (Activity-
based costing) (5-7) lufiflagna1dfauieidiiasizrisunuiuuNInsgIu Sddivegiaunsnalewas

winngauiuusunvesUsewmelneunnindsliassduy Ll uuBafan sy

FIATWAAUNURUUNINTFIY UTENDUME 6 Tumau LAl

3

N1FINLNULAZDNLUUNITAATIEN

—_

NSAMUANUIAUNY
NSAUINAUY NN
NSAUIUAU N DY

NSAUIUAUNUTIY

S I N

NSAUIMAUY RN

AITINUAUUAZDONUUUNTTUATIEH

N3 NUNUKALDBNKUUNITIATIAUTENOUMILNTAMUATNUTEASA NaNEANTRUTNNT
ﬁé’?aqmimwﬁunwia%ﬂ’w (Cost products or cost objects) 338184n1534A319 (Perspective)
syivvesmheuiitldwlunsnanuinsfiazihusalunsiesed nseunaesdumu (Time
horizon) Gslaehlufmuaiduraadauyszana uazesdusenouvesiuyuiazaseunqulunis

a

nent Flunsiesgiiietluldlumsyssiliumaasuganans ssaseunaunislaninens

Manua Lown A1Tan A wagAamu Fea1asuasUsenaumie agdueiavue (aunsal

LP39959 BSTLADS) BIUNINUL D1ANT LATAINDASS
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NIsAIUANUIEAUNY

mefunu (Cost center) dnnuaudRasil

o JuneNTunumMUTNRNTaLaU a1usatanastunananrsanaIuusniste nsahdu
Mg ratuauumiieudy a1unsaseyladn nandanliusnistuwsiagmieny

sunsatuayulasuusnisluiuile

e dayanisliminensiueniamziduniisvenuies a1unsaldiuiuiunuIInves

miele

b4

Tnondnmsiluazfiansandamhefuyunumingvedlnsaadan1sumsany wagmn
annsanenidumhedeslagliiusazmedesiinananiosvinaunszisinandnifesioiien f
witlnansinsesidiauasdenuniu desuunmhedunuldud Suhnsduundssinn
vaanhedunu TiuA (1) mie3udunu (Absorbing cost center) Apmagfunuiiannsanan
NANAAVIOUINSTIFRINITIIUAUN LAY LAz (2)  MedunuiIngn (Transient cost

center) flavthipAuyuNvAsdvImTTalounthuatuayuwnniiedus)
NITATUIUAUYUN AT

MSAUIAAUYUNISASS (Direct cost) ADNNIANLINFUNUTIVDIUA AT LI UUT
ualilutumeuiiaes uanidulumunseuyssamdunuuaznaniidmual utuneudinds 3y
MneTaniinseunquisAtsiLaziniue Jagunianisuwnd arsiail Fand1dnaiu A
ans1sngUlnn Agentnge At a1 Amsuaus SenumanesndwaUsslonitouad

Aviulasuannmihenu laud Rufouw A1834981 RuUseddut Ruiiuiitay Quatainig

S I

B ASnwINeIUTa At (SeunensdiiUdsuduaroudnsydudasien) Ananseuyns
dloTmAussiuavesusasuanalands Afesfiansandwnasyanalaviiuliiunedunu
Tadns winviauliunnndmidamieduyuidesfiansanitaznszaesuyululiunazniae
agels TWilley Ao udazyupraussanadadiunisvinnureswuesiiiviwsasniieg udifiuiu
yarAusanudndiudinan antudssaduawsasnveawaazniisfuyuludiuiuue
aau laun duyuvesnslddunindans Jauseneumeaimsdaneasne eruniviue wasaiue
= > Ao o A o % 4' =] a %

eflengnisldnundndn Welnisldnu anmasidonatuaryarfanaisay aueianishda
= = ! & oA ! a a v ¢ [ =
Mwdesy wenanil Wenaruluanuilenvesduninda1isianas (Obsolescence) hazyamn
sganawulume TunisAuaduuinietu WldIsnsAunaamunduwfaadslonia
MaAswgAans (8) Tunwifinll Arawmulsenausisadeusiatvesdunsndgansnlaldluly
. A o ° o 1A oA ' Y o o va v ¢ ™
Fraiinsawan swivandslonavesyarnieluarmidmsunslddunsnddulul

foq W uagllyIsAmuIMLUULEUAS (Straight line method) Aa 13 vuAlAnTEAEAUNUAN
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€

4
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wwrfaaesunundaninisldnutesnieiinisdeuviss Wildinasiangnisldau
muUn@ Fauurfaiasadilentaiindulauinndt Jewusilildinasiongnisldau

ANUUNAIUNITAIUI

NITATUIUAUYUN DO

AUNUN1D0Y (Indirect cost) AD AUNUNTAATIVINAUNUNIRTIVRINUILAUNUTIAT

I aa 1%

unlvindiesudunu  lunisdaassvilévaneds 33auuzin loua Fudaunisnioudy
(Simultaneous equation method) (8) Faduiaflrnausugniisaug lusuneuvesnisiuan
agdeaiinsimuainasinisdnassiuyu liun msldnandnveanhesunuinngn nanie mindl
nawdnvatewila Asidennanandlisunuunniign vieenalinandnnarsvinudiusaniudu
nugifld MndunasiusinumanAafinthedunuine insuuiniafierluduandunasinng

Jnass Juneugavneidunisaniunisdnassnuisndenld

NITATUIUAUYUTI

iU dun s AU NS ouNdnaTINI N MU U UTIATIIN TN

AUAUYUNIRTITINYR ML SUR YUY

NISAIUIUAUNUABNUE

nsdiivihefudunuiinandsfissodiaion vislivarenandnuifniasiouinfidnvad
Tndestuanuisatiunsuiuls (Homogeneous cost products) 1y n1s3neendmsuludeen
fuasuenuaziiaely aunsaldiBmundunudehefeTsAmnueiads (Average method)
Tunsaifimhedunuiinisuinsvatesiin 1wu misedugns Tuinsamaneesyfoinismany

¥ip ABINITAMUINALYUFENIEYDAAEAINTTUUINIT FIBluNTAWINMAIETS Laun

v
add
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mnudede awnsaUsuiiisufuldszuinmanis@ne wazazsiounnsamvesusuma lugiuves
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1. ﬂ’1iﬁﬁmmuuﬁugmmaﬂmmsqﬂsnaﬂiﬂ (Prevalence-based approach)
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fununenseniineatunsunmd Taua dunuiiinduainnisidudiswaznissn

wlaildidudnmiliwasnsdnw 1wy Aufuma Aems uazAdiinvesiihowazgd lu
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(Complete of follow up) tHugu Tnenaduindveinissnwimsidunannsinufidunisinwinuy
naaadlaedin1sguuaznIsaIuaN (RCT) 11nndnsAnendedaing (Observational study) ag9lsfinnu
yndeyaainnsinuuuumaasslnefinisduuaznismunudivanld lilldasvieunisu foRuviase 1y
Liladeyalunguusernsiidosnisfinu szogiaivhnsinyduiuly violilfifunisieuiey
nadendifosn1sfinwmnanss (Direct comparison) mﬁ]ﬁmms‘hLﬁué’aaﬁﬁagamﬂmﬁﬁﬂmL%qé’qLﬂmﬁ

finannaniludeyauszneuiiinifs

mﬂmimumusﬁaaﬂaﬁiwiaaﬂl% International Society of Pharmacoeconomics and
Outcomes Research (ISPOR) 91aL3uled “Pharmacoeconomic guidelines around the world” (2)
WUt Mngilevinun 32 Usene fgileatn 28 Useine laun uowsnld awidn Fu 8ann3 803 faude
awu Basea ne dinquuaziiad lWuaun anesuaun saanside Taduaud dlada WUsauna uesiid
iwisosuaud lesuaus wesiu d¥uaa walben veadn Tiviu uauinn Windln Aun uada seyin wa
dimsvesnmsinwasldunanmanuniussunssuestadussun (Systematic review) aiilu 11 fife
Feldifumdudn arseednssmnisdnunilildafuilunismuniuissunssuegradussuy el
eazdeaisiummumussunssuegadussuusuinsiinseiodunu (Meta analysis) @11150
AnvufiAnangionsusziiumeluladiuguamdmivuszmalneadud 1 (10) wazluuni 5 ve9

97 avuin 2

edD_

ANSIATHARUNNFVDINITS NN NWANANA UL I HAaa NS IUNISUTLEUAMUANAINLANAN9 ALY

(11) lnenslinangruniauningeazdnnuwivdvenisuseanunisuinainisidvangundaunin
#n (12) Nsiinsdnarduanuieiovesteyanaduinsvein1snwidmiunisussidiuauAuaInig

o v [y 1

as1sasgulag Cooper Waganz (13) lagniiauslumsned 4.2 Fadunisdadduszduanuindede
YBIVUINVRINANTENUNIIAGTN (Clinical effect size) 81n15kifialszasn (Adverse event) uaz
AMzuNIngau (Complication) AINAITNAINGNIENUIT VUIARANTTNUNNAGTEN 130 HAFURNSVDI
nsfnuildainnisiinsgieAuuainnsAnuinuunaasslaeiinisduuaznisauay (Randomized

control trial, RCT) #vinsiUSeutiisun1ssnufinesnisanwlaense (Direct comparison) lnginnaans
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an11e (Final outcome) dntdudoyaniianuuntetiogigalaegndnleglusedu 1+ aumenadnsi
lgannmsfinwuuunaasdleeinisduwasnisniuay 1 n1sfnwniiniseuiisun1ssnuniisesnis

AnwlaensdlagTanaansanyine (seau 1) Turasiinadnsildainanudaiuaingideingiiseduaing

' '
o a

Uediediign (s¥eu 6)

A9 4.2 N1FINAWUANUUNTDDDVDIVUIAVBINANTENUNWARLN (Clinical effect size) 91015k

UszaA (aAdverse event) uazanzunsngol (Complication)

1+ | MyiAsIeieduu (Meta-analysis) 20an15Anwnuunaaedlaginisguiazn1saiuay (RCT) Feinng
wWiguisumsinwfdesnisfnuilagnse (Direct comparison) lnaginnadnslugUvesnadnsanying

(Final outcome)

1 nsAnwuunaaedlagiinisduwarn1saluay (RCT) 1 n15finyy davinisiSeuiisunisinuidesns
Anwilagnse (Direct comparison) g ianaansluguveswainsanying (Final outcome)

2+ | MIAATIENRANIU (Meta-analysis) NNsANwkUUNaaedlaeiinisduuazn1saIual (RCT) B9vn1s
Wiuilsunisshuniideanisdinelaenss (Direct comparison) lagdanadnsluuresmadnsidu

i (Surrogate outcome)

N153ATIERANY (Meta-analysis) 21nn1sAnwikuunaadlasiinisguuaznisatuay (RCT) 4vinns
WiguifisunmsshuinesnisAnuiuemasn (Placebo) Tuuszansniianundteadeiu lnadanaansly
gﬂ%mwaé’wa‘qmﬁw (Final outcome)

2 ns@nwuunaasdlaeiinisdunaznisaiuad (RCT) 1 n1sAnwdavinisiSeuiisunisinuidesns
Anwlaenss (Direct comparison) lneinradnsluguvesuadnsidudumu (Surrogate outcome)

2 = P ' = = o P P o a
WunisAnwwuuneasdasiinisduuaznisaivay (RCT) 1 ns@nwdvinisideuiisunisinei
Aean1sAnwiiugmaen (Placebo) Tulsensifiannuaaieadeiu lnedanadnsluguvesnasnsgaving

(Final outcome)

3+ ATIATIERDALIU (Meta analysis) mﬂmsﬁﬂ‘mLL‘U‘UWamImaﬁmﬁzjmt.asmﬁmu@u (RCT) M1v11n15
Wiguisunssnwdenesnisdnwiueivaen (Placebo) Tuuszunsniianuaaierdsiu lagdnuaanslu
gﬂ%mwaé’wa‘ﬁﬁluﬁumu (Surrogate outcome)

3 nsAnwuunaasslaeiinisduuaznisaiua (RCT) 1 n1sAnwdavinisiSeuiisunisinuidesns
Anwiiuemasn (Placebo) Tuuszwnsfifianundieadsiu lnetanadnsluguvewadnsmdudunu

(Surrogate outcome)

4 | msfnwndsiiesgivlindounas (Case control study) #3e nMsAnwudilasizsiwialudramtn (Cohort
study)

5 NMSANATINTIUUN 19U Case report %39 Case series

AVIUAATILINELTE Y8y (Expert opinion)

[e)}

Nu: AaUas1n Cooper WagAue (13)

a7



nfvgnsUszliuanuAuAvesulautanisUesiuwazmuauuzisatnuagnlulssinelng
(9) Toyanaduiinsvenisinwvesiadulaunannisnuniuissunssueg1adussuuveInIsinyikuy

naaes Tnefinsduiaznisauauiiviinsiu3suifisuanuynues High-grade cervical lesions 5811314
nauildtadutiostuuzsnuagniunguitlilétadulaenss vianesusadeyarsninnisfinuiiafu
wazldldFAnlnglildsinawiianus (14) e High-crade cervical lesions Smdunadnsiivdu
funuveanisiduuziialinungnasdiinauemisuazvesanigowinn (US Food and Drug
Administration) wazesAn1sewrdelan (World Health Organization) lauugiilwlaidudiunuaasnis

& < = o 9 < 9 9 oA A Y
Juneiianuegnlunisineiadulesiuuziiauinuegn (15) dsduszauanuindeneveangiu

sananddnegluseiu 2+

Pnmsdndduanuieiovemaduinivesnisinudneiu nudt nsAnwuuunaaedlaed
MsduLarMIMUANTRIMIUTBUB U IazIRS M TFRsNsAnwIlagasa (Direct comparison)
vanguifinnuddguaziisziuanuundefiogs oralsfam Tunaensdiilinunsfnunfiviinis
Wisuiieuendisesnsfnulaenss n1siasizdiiSeuifiounaniaden (Indirect comparison) Wagn1s
Wisuifisuniadonvainrans (Mixed treatment comparison, MTC) 3aidudsiifiannudnduuazgn
thurldlunsussidiuenududmassuguainndu annsagaeasdenniiesgiiuisudiouna

NMeDeNkATNITIATIwIUSEUiguMadenvanuatgluuni 5 vesdile atun 2

lutagtuainudieneveinsiiaseiiuseuiigunaniedeunazn1siaseiiuTeuliigy
madenvainuateligneiuseetnaninewing suddinsvuenuseiuisssiuanuiideiioveteya
Alduannisilseuiisudinaiunlgdlunisussiliuanuduaniassugy (16) Maddafveenis

o
[ VY] 1

AinneiFeuifisunamagenioystleviainnisdy (Randomization) Ssasiley fetiummniidetioves
vangdildinanmeseiiieuiisunisdenisgninindinnutidedennniinis@nuidsdane
(Observational study) 11 Cohort 38 Case control study wifimuundedetesniinisfnwiwuy
neaedlneiinisduuaznisaiunu (17,18) 8813ksinnu 91n318971UV81 Indirect Comparisons Working
Group ( ICWG ) (19) ¢19 Pharmaceutical Benefits Advisory Committee (PBAC) v03UsetnAnoaLasiag
Ieszyin msdesgiUsuiiivunansdenenalilliiisadeuisisennioniinisinvndedanaauely
dosnusglevivesnisduerdldléfiegosansuiau idesanlilévinnisduduanads dedualians
sulaldindUasusiaznguiidnua liunnsineiu anmaradsnanmnseiieudisunamadendalil
saanmsAnvidsdans dsluunensdinsfnuidedainsenaazivilendindg esnmsinvidsdaing
an3avnsUSU (Adjust) dmsulaseniu (Confounder) 18 luvaziinisususananidedifalunis
AnseiiUSeuifisunanisson ag19lsAniu 1 Indirect Comparisons Working Group Afllitauelvivin
nsUfuasusgiuaniidevesvdng nilugiionsussidiurnumeluladsuguaimues PBAC usieeng
Ta Tnedansimuslinnuiidefiovesnsinssiiusuiiisunamsdenegluszfugsninnisinuids

aAa

duna WesnimaraludeufiRuinnitlunivesssleuiside Ingseyinteyauiainnis@nwiwuy
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naaedlaeinisguuaznismivauiilduinuiuunnuagiiazisamedmiunisinseidouiisuna
Medeu MatlmniiveasdufisnnnImyensiinsgiuseufigunan1sdeu awisadetayaannn1sing

LBIEILNBLAULPULANDNITRANTUITILAE

dmsuatiovesantuguainuaradudanianisunnduniand (National Institute for
Health and Clinical Excellence, NICE) 9nnUseimesanau (20) szyi anslédeyadildainnisdnwiuuy
npaedlaeinisduuaznismuauiviinsiieufisulasnsadudusuusn doyadildainnisiaszi
Wisuiflsumadenvannans dadudeyaiildainnsiinsgiiiouiiounaniamssuaznansdoy
ity enthanlfifudoyaiuiuld lanelunsdiifinnsanindiengiuisuisunanimsaud

14 o W 1

fodnin 1wy dvurasedrateniuly vielided dnluiesuesmnugniesnieuen (External validity)
fadnsiFsuifisumadenvainvatefangt AR08 190N ABINILUINTIIULALHIN1TBT U
seazdenegnadniou lunsdivhnsuszifiuauduaivesevaiss fmdens fu Tneilifinis@nw
wuneaaslasdinsduuaznisaunslafivinisuisudisunmadentouanglunisfineifes ersiing
thiaueransinwuuunaaedlasinsduuazmsmuauiiviin s suifisunismsadug (A series of
pairwise head-to-head RCT) uaﬂmﬂ‘ﬁa'1aﬁm'ﬂﬁi’ﬁ’agamﬂmﬁmwﬁl,ﬂ%uLﬁemvml,ﬁaﬂwmﬂume
Widnlunsdlfisnanndae dmsunsdildfinsinwuvuneasalasiinisguuaznisauguiisiinis
Wisuifisunanangs msfiansanldteyaanmslinsssiuTeuiiisuuunsdendiiinisinogiagnios
muanAsgIu eglsinn maieteyaanuvumilsvesnsfnwmianIeudisuiudeyavesdnuuy

N999NN1SANINTNLET D UIL1INNISANE AT UDWIS s LNz aue g8

dmiugilenmsusziliumaluladiuguamaesUseinaeeainsiaglag Pharmaceutical Benefits

Advisory Committee (PBAC) (21) uwaxUszivnauAuinilae Canadian Agency for Drugs and

o =

Technologies in Health (CADTH) (8) lauauugiduifgaiud Yayaiilaannisfinwuuvunaasslaeiinig

duwaznismuauvinnsseuisunanwmsedadudeyanfign Fsmisiiuniin1sieszidefui

soly dmiueilen voswseinmoeanside (21) Seszymedn lunsanliddeyaannisfnwinuuneass
lngdn1sduiaznisiuaninisIsulfigunan1enss msiiasanlinisinseriseuliisunanidey
NNsANeRIELUUNaaedlaeinsdusaznIseuauduaduiau uininlddnis@neidengs aas

ﬁmimﬁwa;ﬂamﬂmmﬂmL%Qé’qmmuﬂ%’ IUN15IATIEAUTIULAB UNANI9DUAINA19 898N

AATIVNYNADININNINTTIURRERAIUINTOSUIETIwaEIBYRRE 1N TRLIY
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¥

2. dayaiugiuneAaiin (Baseline clinical data)

'
= o a

Joyanugiunedtnduludand fydnuszn1smilewean1suseiiunnuAuAIvMNa1s1 g

<

o w 1

M13199 4.3 dauen1sinaiduanuieisvesdayaiiug1unieeitn (Baseline clinical data) lng

= 1 [

Cooper wazAnsz (13) Ba5vyin Tayanugunenaiiniilsan Case series 38 1MNNITIATILNFINTOYA

]

(Database) fiunteiiodmsun1sfineuug lnsaniy wazsiludeyaainiUleiiegluveuwniidesnis

Anwdadudeyaniianuuntetogiign wie negluseau 1+ auiedeyailaan Case series #38

3 ¥ S A a

NNTIATITRFIUTeYa (Database) NunFefeiiniuuliviulasdudeyasindUrsiegluveuiund

<9

¥
v « £ = a

fAoen1sAny) Jagndneglusyau 2 Inenuin Toyaiiugnuvnenainilaanenufniuvesdidesmgyeglu

Y Y &9

' £%
% 1 A o

SEAUAULULTDTOMNTAR (52AU 6) UoNIINT d1RUANULILTDTDYDINATUINEVDINITINWITLAUDUE

Tugflonsusuiiumalulagimuguamvesdseinalngatui 2 lagniauslunisnei 4.4

M13197 4.3 MITREIRUTTAUANNU LSO VRITRYATUg UM 19AGTIN (Baseline clinical data)

v

1 | Yayaildan Case series ¥30 1MINNTIATILYFIUTOYR (Database) NUNTBRBNYTINUY

'
= I

dunsumsfnuiiug lnawnizlaaidudoyangUefiegluveuwniidoinis@inw (Solely

Y

from the jurisdiction of interest)

2 | Teyadildan Case series 130 3INMTIATIEYIgIUTya (Database) NinTeiofii 1wl
wleedudeyanniiefioglureuaniidensang

3 | doyadildain Case series 38 31NMTIATIZRgIUTEYA (Database) NUNTBToNH LN
wlaeludoyanniUiefioguenvouiuniison1sing (Another jurisdiction)

4 | Joyailaann Case series 30 3NMINATIERFIUTEYA (Database) TeiaHILNIUIY
WA %30 NSUTEIIUANIINNTANY IR BuUEUlaslinguIsuisy

5 | deyaiilaainnisAinwiinunisussiiiuanuAuaInasisaguilasunisifuilaelingu
wrasiisnegedniau

6 | AnuAnWIuAINGLTEIeY

Nu: AnUas1n Cooper wazAmue (13)

MnegMsUssivanuduAvesulsuientsdasiuiasauauuzsanuagniudssinealne
(9) dasnsdetinvesiiasuzisatinuegnluwdasUduunauszauaugunss Wunannisaiuin
TnegAselngliteyasninmaideTinvessennsineduunmumanazengdaldunnlassnisniselen
waznsuInUT WA, 2547 (22) wardnsnisdeTinvesUieugisaunungnlunsazssAUANTULSS
(Stage) BslFanmsAenziguteyavesithenzisunuagnluussmalveveanguinwuzifausinine
(nawn.) Fansouaquiitasduiu 799 au lusewinadaus U we. 2543-2507 (23) 29NA1579 4.3 S8Y

AL LTRRDYRIBYATITRRE lUSEAUN 2

50



A1519% 4.4 N15INAIRUANUULYDNDVDINARUNNSUDINITS N

1+ | M9AT110ANIUYBINSANYILUUNAR DIl ALINITHULAZN1TAIUANTIIINITILATIE
WIuLlguRan19mse (Direct comparison) lagiarasnsluguvasraansgnving

1| m3fnwuuunaasdagdnisduiaznisaiuay 1 nsany Feiinisidieuiisuniaient
roaNsAnwlagnse IngdanadnslusUvaswadnsanying

2+ | MFIATIVRANIUIINMITANYILUUNAGDIALINITHULAL NITAIVANTINNITIUT B ULTIBY
madeniisaansfinwilaense lnedanadnsluguvesmaansnilusiuny

2 | msfnwuuunaaedagdnisguuaznisaiuay 1 nsAnwdwinisidseuiiguniadend
Aoin1sAnwilaenss Ingianadnsluguvaaadnsidusunuy

3+ | MATwiIsuiisuransdeulag Ianaansluguvesrasnsanvng

mMylasziUssuiisunandenlagianadnsluguvaaadnsidusauny

4 | MsAnYTIATIERIEndauNad (Case control) %38 A1sANYIIATIZIUEA bl UT19UTN
(Cohort)

5 | AIANWIUTINTIAUUN LU Case report 38 Case series

6 | AnuAnWIuAINGLTEIeY

daruanuzdmivgiionisuszliumalulagdruguawludssmelng

1. maé’mﬁwﬁ‘maqms%’ﬂmmﬂé’mmﬂmiﬁﬂmwamaaﬂmaﬁmsdmLLazmsﬂw@m%qﬁwms
Wisulsusuazanasn1sfigesnsanelaense
® LavnnTiTERisufisunindenainrateaiuisatiuaueriioUsEnauns
ﬁﬁ]'1imléﬂ,a‘wnﬂumﬂm%tﬁwﬁmﬂaLﬁmamLﬁ/i']ﬁ?u %qLﬁuﬁﬁayjaﬁlﬁmmmwﬂﬁmﬂmﬁ
WATEAUTIUTEUNAN19RT
° Iuﬂiaifﬁhiﬁmﬁmiwﬁm%auLﬁarumamqmqmsﬁaﬁmﬂ%’%’ayjaamm'ﬁmiwﬁ

WS UL UNANI9DULAZNITANW LTINS ANUAIAU

o dwiulunsdififesnisusziiunuduaiveiaisy nadenniouiu laglinyind
nsfnwuuuneasslaeiinsduuaznsmuaulafiimsusuiisumadendsnainegng
AsUiu MsinaiiauenanmsAnwLuunaasdlaeinsduuaznsAuANTIiNIg
WisuifisumadoniidiesnisidIsuifisunisnsadugs (A series of pairwise head-to-
head RCT) lnga19iin15dauonaaInNIT AT eiilSouiisunmadonnainualesiuee

o mﬁméﬁummmL%aaamaqsﬁaaﬁaﬁugmmmﬁﬁﬂ (Baseline clinical data) §apsganIy
Cooper wazay fuwanshumsed 4.3 wazdduanuundefevemaduinsaesnisinw
fauouuzlugiionsuszidumaluladiuguawvosuszmalnsatud 2 ligninausly

ANS197 4.4
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2. wadwsmsguamildmsidunadndanine msmanidssnsldnadnsidusauny lunsdiduduns
fimanauanidsamdndunasnsundngiunansauduiudvosnadnsiuiunudanadu
nadNSanTNETfInIs

3. wadnsvnsgunmihanldlunsssfiumaduteyaussavsraunninsyavsdnd

4. MyBATeieduiulagn1siiaTeniuTe Ui unan1edeulazNTIATIERUTe Ui un1uden
varnvane msidunisiiasziiiulunuseideuisidens naensuinislissazideavesnis
Ansgviesasuiu feiimsengiilieuisunanmsdourienisuisuifisunadenvainuany
TnsnisinenteyaainuvunilsvesnisanwindaundIouiiisuivdoyavesdnusunievesdn

AMIANYINTNLATIDUIILIINNNSANE AT UDUAS TR LMLz aLeg19Ea

NEITNLUTUN TR WNULAY
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lunszurumsuszdiumalulagnnugunin
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2 DN YAIENS UK INYIFEWLE

Unin

Mnfifinsesuisifefuesianudiiugtudunisnuniussunsswegadussuy (Systematic
review) wazn15ATIEVBALU (Meta-analysis) Tugilanisussiliumalulagduguamd mivuseine
Ingatud 1 leidevnsjatiuosdmudiugiuieatunsldmalinnesieAumilunisinudunsyssdu
auduAmasIsge Tuunenuaduiaggaduideludugstu nedeniaziiuainnisusadi
AN MYBNITUNITILAazatun i lunsiessde Aty waznsUssiduguamyssnng
Ansgrodunu fandudwinelidlaaudnuurresnisieseieduuidaunmalddaaui

uenanil unarwidiasevaquesdauilmifivhuussgndldnanisussiliuneluladdiy

Y

4UNMUINTU UUABNITIATIZNOANIWATEYY (Network meta-analysis) Hil8uazafulteNuily
WwIRa NNy wagn1sUsEliunsfnwdnuagdanand Megegliouassiusiunazauilond
WNeatunslinsliesigiedunu waznsnumuissanssumvualiluiumanisussdivmalulaganu

guanvasUszinaduY Wedudeyaativayunsivuadeiauswuzdmsulssmelvesely
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[

1. mavszdfiupannauddeiithunsulunsmunivissunssuegialussuy

Funounisifamnuddguinlunssuiunmunuissunsmegnduszuy uagnsnsiei
afuu Ao NsUsEuAuAINITIUNTIULARATY Awdinaziinisussenefanisusziliugunin
wsunsaflugiomsusuidiumeluladéuguaind mivussmalnsadud 1 udfifufissnisedunedu
flug1u lnsdiaueifivanisussifivassunssnildnisinsuuunnasslasiinisduuagnisaiugy
(Randomized controlled trial, RCT) 1ng1438 JADAD fiesifiiten Tuunarmiagduszifiuasin Tagas
wamsUszifiununmnssanssndu 2 ngu mudnvzvesnisinuildsunisdad oud 1) ans
UsiuAAIMITIUNTTUVRIN AN UUNAA Bl dNSEuLazN1TAIUAN (Randomized controlled

trail study, RCT) wag 2) N15UseLilunmnImUeIn1sAnyLaedens (Observational study)

1.1 miﬂixtﬁuﬂmmwmueﬁﬂ : miﬁﬂ‘mLL‘U‘U‘Vlﬂaaﬂiﬂﬂﬁﬂ'}i?juu,axmiﬂ'm@u (Randomized
controlled trial, RCT)

msUstifiugun NI sAnwUUNAaedlasdinsduagnsmuaui arunsavild
Imamaﬂsmﬁu@mmwsamﬁuama (Composite quality scale) (1) 5?;\1L‘ﬁﬂﬂﬁ‘dizLﬁﬂﬂﬂJﬂWWIWEJS’JEJELULLGi
avaty ndpsflevieiiiarugniowuanduilvonsu 1éun JADAD scale @ azuuuiildanniadosiiofayd
Adaus 0 A 5 TasfinsAnwififnaazuuudous 3 Juliiansieidoduiiaunings (oazdonvos
msUszfiulduanalilugfonisussidiumaluladiuguamdmivyszmalneaduil 1) nsuszdiy
AMNINE18TE JADAD scale gafifasinluunsdan filudunrunsounquuosiadolunisuseidy

198299nYIN5UTEIU N5UINANTSUsEiulUUSUlY wazn1simnuNanisusewiu

aaa

pgelsiniu mamiﬂizLﬁu@mmwﬁiéf%’umiaam%’uﬁawﬁwqq Aunsaungy Lagd
nszuunshunsUssdiuidaa lognuauelaeiiu Cochrane collaboration fe nsUseiiuanadss
son13ionf (Risk of bias) (3) Tnefinisusziiiuviedu 7 @ (Domains) Téud 1) nszuaudy (Random
sequence generation) 2) ns¥uluMIUNTUanan13du (Allocation concealment) 3) NMsUnUANIINARDY
Aorli3mn15MAaRY (Blinding of participants or personnel) 4) NMsUnTUANTIANAaNS (Blinding of
outcome assessment) 5) mmhiamyiajmaqsﬁaaﬂa (Incomplete outcome data) 6) N19LABNTIBINU
Haans (Selective outcome reporting) way 7) aﬂaﬁdju‘] flonaLintu (Other sources of bias) N3
Usziiuluwsazdiuazuisoandu 3 seau Toun Senudeddunisiinendiuin (Hish risk of bias) il

AMUTALAU (Unclear) wazimnuidsdunisiinemfties (Low risk of bias)

nsiauenaven1sUssiiugunmlaglinsussiiiuauidesianisiond (Risk of bias) (3) 4
Ioausuuylitauananisuseiiulunsazdiuvasusazn1sAneyl sasneg1slunisned 5.1 wazdwausidy
dnduvaanisanwnlesunsuseiliuindanudssiunisiineaduin luianudaau usaiannuidslu

nsiineaitetluudazd dedveglugun 5.1
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M13197 5.1 fegenistiauanan1susiiiunmnIneIeiasasile Risk of bias

nsAN®I Random Allocation Blinding of Blind of Incomplete | Selective Other

sequence conceal- participants or outcome outcome data | outcome | sources of
allocation ment personnel assessment reporting bias

Evens (2010) + - + + + + +

Stern (2011) + ? + + + - +

Manning + ? + ? + + +

(2011)

Morrison + + - + - ? +

(2011)

Giroux + ? ? - - ? +

(2009)

un: AnwUasann Higgins et al (3)
+ vnedansAnulaeanilstia Domain tu (Low risk of bias)
- ynedamsanulilardsiis Domain W (High risk of bias)

? mnedslidanansaasulainmsinwiladiiisis Domain U (Unclear)

3U7 5.1 fMegrnsiiauenanisussiiiununInelgLaTesile Risk of bias Ingn15a3usiunain

VANSANYILENALE I

Random sequence generation

Allocation concealment

Blinding of participants or personnel

Blinding of outcome assessment

Incomplete outcome data

Selective outcome reporting

Other sources of bias

0% 20% 40% 60% 80%

100%

W Low risk of bias

Unclear

[l High risk of bias

fiun: Fauasann Higgins et al (3)




NsasURaNMTINVRINMTUTTIRIUAMANYBINTANYAIBIATBdonsUsElTuANUL Ao 15E
/a [

anf (Risk of bias) A3dednTudesrinun (Identify) IndnlaludrundAgysonanis@iny Fee13ag

wansntulUTulsazdanarIngUsesasnuadn1sivey enfIag Ty N1SANYILIBINITUTSINIEINISUIN

q

o w 1 a

n1sundanisnaassseditnsiunisnaaeludiunidfguazeradinasenanisfnuild §3dee13

o

!
< YA v o v

AmualiduiidudmndAynan1side (Key domain) FeERduenamuuaduidAyaen1siseuinnii

U o

nilsdule

ogelsfiny drufinaslésunismunlidudiuiiddyuesnisnuilunisdszifiununimn
IITUNTINVINTANWIMVUNARBslagiinTdulazn1samuandmiunisviinsTiasgefunu laun
n3gUIUdY (Random sequence generation) WagnszuIUN15UNUANANTSE (Allocation concealment)
Janmawuasia 2 daudindriinazdmaronuaimaesnsfinwuuunaasdlasiinisduuaznisaiuey

Tn857Y

WUINNNTATURANITUSTEIUAMTIMVBIWAaENSAN W Iag8anundnnislunseudieansil

'
=) o

= al a a a v . . @ 1 1 A o
o NsAnwAriANUEsTluNSAneARTe8 (Low risk of bias) AfaLlad1unamay

fanN1TeIualasuNIsUsEIuITmudsdlunsIAneARtes Tanansliiiiuy
19141 NINUMIUITTUNITUREBTUTEUUKAZNIS AT IERe AN uTuillenanay

\ineARoudINasan1SANEILDE

o ns@EnwIAziiANULAsINlUTALAL (Unclear) Avatilatiogatios 1 d1uvasdiun

o w

ddronsiTevanun Wsunisussfiuinlddmau Saanddifiulddinig
Jpszedunuerailonadieniinenfsudmanonsinwle

o nsAnEeziinudsdlunisiineafiuan (High risk of bias) Arewlefiognatios 1
dnmosddidfydonsidonmun lESunsusadiui Sanudsdunisiia
anRun Faandlimiuliinnisiasse Auuileniadiaviinenfisudinace
NSANYIBLNUINUALTULTS

Unideemsmiladanansussiliuanuninvenssunssuusazatuuasiiluiansantunisinges
Feonavilslunanednuae 1y Idee1avhnmsiessvndnianznsinvifinnudedunisinend
Tou wio1asmtunIsAnwfiau sl daian uazvinishasiziaula (Sensitivity analysis)
Tnesumsfneiifianudsanndiundesigise M3BKRIT801IINITATIERLUULUINEGY (Subgroup
analysis) lngugnaunamnesnsAnuildaInnsUsifiusoiriosilonisuseiliuanudesenisi]
oA (Risk of bias) vi3eriduenavhmsiinsesinisfnuianun Tagliuenmueanin uagvinniseduse
TundvesnnandedunsinesdlluduvesnseAusenanisine egslsfinu ifieanoadlunisima

Ya o o {.’J ¥ =

n1susziiuaunmvenTsunssululd Tutuseunisiiase Jidedndudesszyiadsnisiinanis

Y
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Usziliugunnvenssanssululdliarmineun1singsy UssiiudAgyfiande n1smuniuissanssy

sghaluszuuiagnsinsgiefuumsmdsisnuninnisdnwiwazindoyaludiuilufiansanludiu

NS IASIEaEkUaANUNLNesD Y

1.2 M3UsziuAnNIWIILIY : N1ANYIBITwNA (Observational study)

duiinslasvhiiuiagtui msmunussunsmweghadussuuuasnisiinsieie Aty
Llddinegiisanisfnyinuunaaednednisduagnismunl wiausovilaiunsanwideduns we
desanmsfinuidodedunelisuuuuifeiifaudssgduwianugndes ffunisussiiunuam
n1sfnwudadaunadadimnudnduedaunn lesaniglunisiasiziedniu nsuseiiununImees
msfnundsdunatuiiniosdlo 2 wlafldsuanuisuuazldfunisuuziiainamy Cochrane

Collaboration Working Group (4) g wSeaile Newcastle Ottawa Scale (5) uaz Downs and Black (6)

\33ile Newcastle Ottawa Scale (NOS) (5) @ldfnnsuszifiuluguuuy Checklist wagnsly
avuuuduaina (Scale) Tng NOS wusgasaenifiu 2 indeslenudnvazveinisdnwiiviinisusydiu fie
1) dwfunisane iy Cohort study waz 2) dmsunisdnuilidu Case-control study lunsdifivdu
nsfnw1UsELan Cohort study La3asile NOS Usznausienisuseiliu 8 Tedeudseandu 3 drundn
(Dimension) Ao 1) n13ARLEBN (Selection) 2) A1sLUIBULEU (Comparability) uag 3) nadws nielu
nsdidunisineidu Case-control study n15Usziiiu 8 Fovzudsenndu 3 drundn laud 1) n1s
AnLdean (Selection) 2) MstUSauLiBy (Comparability) tag 3) n1siUaLue (Exposure) dusunuinielu
msUsziiiures NOS agldinsussdfiuludnuaizues Semi-quantitative assessment dadunsliazuun
5ot Star Insudazdeavilaziuugegad 1 azuuy onviuludunisiieuiiou (Comparability)

AZWUUGIANIZREN 2 AZUUL UATAZUIUTINTDY NOS 92ag5ening 0-9 AzLUY

\A30sile Downs and Black (6) iHwesesflefifinnsiaunludnuazaes Checklist Usenaudae
S0 27 Ho Seanunsauszdiuldanis@nunuugy (Randomized controlled trial) wagnsdnwndiu
LW9F9Ln® (Observational  study) UizLﬁuﬂ'ﬁwmiﬂizLﬁmzmaUﬂqu5qm55wqmmamiﬁﬂm
(Reporting) AXgNABINIBUBN (External validity) Armgndeaniglu (interal validity) A3uiiond
(Bias) waziladaniu (Confounding factor) wagd1u13vean15ANwT (Power of study) Avluuggafe 28
vk ogelsiniu dedriavesnisldiadesiie Downs and Black Fededdsvasnanfireudraunulunis
Uszuiu deserdeiinszuininedifianudeimalunisusediv warnsldiaseciledlunisusyiiu

NM3ANEILUU Case-control study vilaenn

Ly

@ v & = PR ' YR [ Y o o 1
%mulmwmﬁmLmadmauumm’mLLGmeﬂumﬁuaﬂwmwawammm LLﬁ%ﬂ'ﬁu'ﬂ‘Ui“U UagUu

q

gelufinsasuuuminisldiniesilensassainane Cochrane Collaboration Working Group iU

Y YA o

londlvigidenansanmsldiasedianinailunssuiunsussiiiuguninnisdneidedunn lasaniy

Y
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va o

pgndensmstwaresnsuszululflunmsinsgiefunu §iseasiiansanuiulinanisusziiy
ANAN BandnoAFeriunsUsEEILANNNNSANYILUUNTMAABTITN1SduLAYANIAIUAL NE1IRD A3
Ansgivdnaniznisinuiifiasuuugs 1wu NOS 110091 4 9 nduiinTieTsRuUULIng
(Subgroup analysis) Tm8LL&Jﬂmuammw"uaamiﬁﬂmﬁlé’mmmiﬂizLﬁu‘w%ﬁwmﬁm‘iwzﬁmsﬁﬂm
savun nglainennuaninin wagiinisedussluiivesazuuuluusagdu (Dimension) nieUseiiu

FIN9€)

ynazaglilutoruddyenananliinnisyssiliununimissanssuusiazatuiszthidnans
Blunisnumussanssuethadussuu uazmsiasigsiefuy Wudssiidfaun §isonsuseiiy
AunmIssunssuusiazatulaelfinusinngg Mduiveusuluana wazmsiinnsantimanisusyidiy
aunwduinliUseneunsiienginanisine uagnisieramaeiiielildunasuainnismuniy

295NTINRENnTusEuL kAN TlnTseiuuiliinugnieuavintetienniian

2. MsUszdiuguAMIUITERIUNINUNILITIINTIHagBlusEULLAE IR TIR Rty

NAN13ANYI9INNINUNILITINNSINeELdusTUU (Systematic review) wagn153Asgiafiuny
(Meta-analysis) 1udayaddydunilsmhunldidudoyatinda (Input parameters) Tun1susziiuainy
AuANINIsEmg fetuisdanudnduegBaiagdesdiniseunuideuasnsUssiiununinnouting

nsanw U1y

3

Klassen wazane (7) adsumdanisuseiliun1snuniulssunssuag 1 adussuukasn1sbAs1en

AU Mauslny Oxman warAe (8) InelvaAaINNeEY 6 U9 AIR1S19N 5.2

A1519% 5.2 Aanuiie lglun1sUseius189113en1s AL AU

1. manuidedanudniauniol
2. NS dANUNEaN S o ly
~ finsyusmanddeiifienuwandnstusnaduludanlunsfnvms el
3. funltufiesfnuddefiietowdldisihdhulunsdnwvisla
4. fimsussidiugunmyosnddeiiidanlunsfnwmiels

5. #an1s3Teldsunasnnteewinla mnidsuwlasisnsinsisideys

6. 1N155UAIANWINLANUANUUY (Heterogeneity) Lneaiunioll
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AANUN 1 : AU TANUTALRUNTD L3

=

A0119UITATH AT U ludIuTRIUTEIININANYI (Population, P) wimsnisyiaula

v A

Ainw1 (Intervention, 1) wagnauUSeuliieu (Comparator, C) Wagnaans (Outcome, O) Usgihud1Anyfie

o

(%
o [y = Y

mauideazdesiinisasliarmtnazfvuaindainladudaiunan (Primary question) #3eA1anu
589 (Secondary question) saititetesfueailunisidoninavenacuddeiildnasenunduvinvied
Hod1AyN19ana (Data dredging) FoulunsUssfiunuddesunsnumussanssuediadusyuuuay
meleneiefuuiuaiond fnsnaniinurieauuiguamadeliviell fmstmuadiniunie

auufgnudelianmihvieli wazeylshamaundnlunuideug
A1eudl 2 : inainsandndianumInaNRIe Ll

NAMNUITeNTARY aztundnisivuanaginisiiennisAnwnazidiwaltdly ns
numussaunssnegnduszuuuagnisiaszieduiunsll n1siruaLnaeinsAaLdT (Inclusion
criteria) AdaLaULaznIzUIAMNAIAYLINY TunisaneaftazAuEanaInluNISIAENN1ANYINAY

P ldlunsnumiulssunssuegradussuunagnsiasigie Auu

naINSARIAISENNSEsUIE IS AnwkuulandpaaudRmidwnlglunsnumussunssy

1 [ a ¢ a g Xy a = [ =
agaluszuularnTiATILvieRuIy vislaeesuiena PICO uazenazAmuaguiuun1sAny (Study
design) sza1MiIN15ANYY (Study period) AT WAENNISARUNIUNTATIVINT BINTANNUALA N

fanaafeswansliiuinmela i mueutiy

[ o

Useifiudfusedundsdonsimusnaeidadnfinie Sudineiinafivarnuainnselunis
YIBNATDINITANE (Generalizability) uwioraviilinanisAnuldundedomsizuszens wieuasnisi
aulafnuiudienuumnsetumniull Siereneliinanusisuuy (Heterogeneity) GR ﬁqﬁu;ﬂ%’mu
Wesun1snuninssaunssuegiudusyuusarnTiaszieduu Asiansandunaefisinualii
yenandanudaiaundl inasidadendunirnivlunield wazdwwaldiinarusiwuy

(Heterogeneity) MinazUosriulansolsl
Aauf 3 : dnudlduinazieuddsnneideawsbilauindnunlunisinenvsely

nannislunsfiansande nsragilinisdvduissanssuangudeyaiivavauuasifisme
yi3el nauduissunssdielWiaseunquasufuauysaidu msfuduaingrudeyadidnnseindndng
3 g1 Ao PubMed (Medline), EMBASE uag Cochrane controlled trial registry Ehugﬂuﬁlug] fifinnu
AeuflemdaanzanzasiudesiiinismumussanssuegradussuuuasnsiinseieAuufiags
dudugne uenaini AsAuAuaInTemTedsvesnsinuitdanldlunsmumuissanssuedhs
Juszuuuaznisieszidedui safinsduduannisdessmioienarsiissdes (Hand search)

v

210l
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A1aNa7 4 : dn1sussiiuganinvasuddendndianlunisfinevialal

mMsUszfiuaunmnsAnwagiidmvhnsumnssanssuegudussuuag s
ofmutufienuddey wsgmnemamsfinuuieseidetulagbididuninveanisinyinds
wi19gdAMNULUEGT (Precise) LLﬁwaﬁlé’amlﬁgﬂéfaq Higgins WazAg (3) aualmilausAmnInYes
nsAnefitduhnsnumussanssuegudussuukas sz wazuandliifiuininns
mansuszdiugunnunlglunisagunanisdinyiogils msﬂﬁzLﬁu@mmwﬁuﬁLﬂ'%laﬂﬁaumam%aﬁa
Fuegifusduvunmsanuinziidanldlunsmumunssanssusgradusruunasnsinszdeiuu

Y U

lenanluuas
A1AN7 5 : kan1sIREAsuLUantoewinla wnfivdsuudasisnisiiaseideya

NanNIINITUIABLIRYIINTIATIERAIEIEN5A19 Nan1siselasunlaslunnntoaiiasln

MNuan15ITedianuiuag (Robust) sian1siaseiluguiuunie veen1siiasiesiauly (Sensitivity

analysis) Nazyibigidesiulalunanisfinwiuingsdu
Aa1UA 6 : AN155UMSANINAAMUAIULUY (Heterogeneity) tnfaeiuiselu

nsAdINSANEINTAUAILUUAY (Heterogeneity) 11530AUW 013711 liNan 1sAnw71la baid

=

auulugn (Imprecise) waziifosrialumniluly sofuddlienusndulunisaseaeuiteidseiivm
suiulums@nwnisnuniuissunssuegiadussuvuarnisiesgiefuuianuuanataiuns ol Ing
seeildlumsasaaeud ssfuiienldiuil 2 3% fe Cochrane chi-square (Q-test) uaz lo-aua’s (1)
Falpeihluszfiansanindinuuannsiuszndnenuidedie A1 pvalue v83 Qtest founin 0.05 nie

Ale-auwad 11NN 50%

ausuuuiuluiil nunefmnuuandisfuesnsnisiiauladnen (ntervention) wa
A5@nW (Treatment effect) audsdnuwaizvesUszrInsfiany ilenuiauidedanusiawuudiy
FubuedaBaiififoasfesinnsneylsfeanvaviofiunvesnrusisnuuiuiy Fso19983udaens
fsandednuazsneg vt o1l dnvarUszens qa7 fedinanludnedu fadunnsussdy
NEsuNIUILsanssuegalusTuukaznITIATERe ALY WenaInaEiiansanIn1sinwd
Bduieszatlumsmumussanssueghadussuutasmsinszieuuiuiianuuanaiuniol
AISLARIEIRNNTIANISAUAILAs U TueEals 19y N15911N153ATIERRUULUINEY (Subgroup

analysis) tJusuy

< °

UsztaudAAe Tusnidoaunisnumussaunssuegradussuuiazn1siasizieduuiny

AUAUUTUTY fa1uAsiasanE it lane e wAumatvguesrusitwuuiuvse il wagdisnis

[

IANISAUAIUFANLUUAULUBE19LS LNI1ZNNTIIUNAUITENTANUALUUNY AT ANaansTAI1U
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LUSUTWUNNTY waznanlaluianuudug Tunsdinludnuausiasuudutazaiunsasiudule 9335

SAUAUNIADH 2 I9uaNn Ad Fixed-effects model way Random-effects model (9)

dunsazsauiumeidnislatu §ideazdosiinun wu 19 Random-effects model 1Uu3Enan
waeld Fixed-effects model \JuiSs09 winwafibidululuiianadeadu Aagviiliausaasulaiona

A15ATIEVLAULUAY (Robust)

ogalsfny Tursnsfnuniidmuninegld Fixed-effects model nsdifilinuanusauuuiu
uaz Random-effects model nsdifinurusnauuuiu Taglildweemdumanmnvesanusiauuiy
Fomnifunsdlusnielamunnusmsuuiuudald Fixed-effects model 1 ashifinaisosls uivinifu
nsdindafinueusiaLuuAuLdlY Random-effects model waghildumannguesausinauuuiiu 2y
yilvinadnsnlafirnuuususnagldnaiuiugiosas fananluud (feruanunsametusieaziden
\Aeafunsidentd Fixed-effects uag Random-effects model ldangiion1suszifiumaluladanu

guamdmsulsewelneadui 1)

Tullagiuiingasilonasrsunniieldussidiunisnuniussunssuegradussuuiayn1sing iz
DAL 19U Assessment of Multiple Systematic Reviews (AMSTAR) (10,11) @fidamiain 11 98 %9
Tnendnnisuds liladanuuanaisainuumianisuseilunisnuninassanssuediadussuunaznis

AATTITBALIUVBY Klassen wazAne (7)

nanlagazu N13UszliuNansAn¥aINNIsnUNILIsINssueg s dussuLLarN1T AT IZiaA-
11y Sadudeyaddylilunisussdumuduamisasisaguiu Wunssuaunsiiddyannlaedes
Ussiliuiluiisanide anuaseurquussmsdudu inasidadnnuide msdssduamnimueanide
wiaratuiividiuinsin anuaenadesvesHan1siny e daseRiluuee warAarauUAusERIN

nMsfinyifienadanareaNuLTeNoveINTATUNANITANY

3. N5ATIZRBAUNUASEY1Y (Network meta-analysis)

MsnumuIssanssue1adusEULTesuIdnuUnnaesiinisduuarn1sAIuny (Randomized
controlled trial, RCT) I¥§unisseusuinduiinsunasgulunislindmangiudaszdndieldlu
nszurumsUszidumaluladmeguain luuansdenaiinisiinsgvie AunuilesauteyaiBaunaud
efulagliiineada msleseviefunuiiuiisdnuaslddwlngazdunsivieufisuuinsnsvie
madenvilsudnmadenvils SadudnuarinseieAunudmiulsaze (Pairwise meta-analysis) N13
Ainrgeiuuuuuiiliausaieudiounareanasmsviemadeniiaulanans g sgramdeuq fu &
snifudsisududesinnsumvdednaulalunssuiunsussdumaluladmaguam Bslunirdunsfine
dnlngjazidunsfnsiuFeufisuannsnisiaulafinundugivaen wiemadeniuisuiieuuasgiu

Wihliu wagunuaglainsfinyidelamenuseuiisuynmadentinieslunis@nwaduifen
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<

nMsiAsEeRIUATeTNE (Network meta-analysis) tuATilasun1sdonvudunsausnlag
Lumley (12) Tul w.A. 2545 n1satasigienuuasedtgltvannisiun1sauiunaduivs (Relative
effect) UBINILADNFANE) NIUANUFUNUSLTUATOVIBTDNIUITEA9E) TABNENNITUET N19ILATIZIA-
wueieteuduitnnauisufivuresinsnisuseniadendiag Iduazimunzanegedaly
nszvumsUszdumaluladnisquam (13) fadipsnsiusuifisunavesnininisviomadoniiavla

naeq 981INTaue) A

3.1 NANNISHAZUTLLANYDINITIATIZHDAUULAT DY

N1TIATILNBANIULATEVIEABNITUINSNNITVBINTIAT IR AN U T ULz AU UsEanalY
WowTeuisunaduindvemiadensieg (Multiple pairwise analysis) TagAuiammaduing
(Relative effect) vommaidensineg ieluunssenaiieni iemussavsnaiouiiou (Comparative
effectiveness) vawnadenineg Ald sUwuunsdueietnevesmaden azdeadundetieidousetu
(Connected network) IngaraiduasevieUnoeiadng (Simple closed loop) (g‘dﬁ' 5.2) #39919381du

Connected network NiANUFUTDULINTU

5UM 5.2 1AsetneUnegnedny (Simple closed loop) uWagiATatefiiteusariu (Connected network)

\A30U8Une813978 (Simple closed loop) LATeUIELTRNsIDNU (Connected network)

nMsiagveiuuniedsdumnieideanuvuiglans 1) msieszissudisunanisdou
(Indirect comparison #3989 IC) wag 2) N15IlATIZeALUUSBUTIBUNILAanraInnaie (Multiple
treatment comparison %38 Mixed treatment comparison %38 Multiple treatment meta-analysis

308 MTC %158 MTM)

MsaATIEMUSsULTigUNan198asl (Indirect comparison)

WWudtnsiussuifisunaduinsvesnnsnisiaulasdetoeansuinsnis vieq Aldd

[

AsAnwIUSeuLsuLInTNIsiratTulaense wazlanan1sAnwitdundnsiuniedeu (Indirect

<9

[ d’

evidence) YBIANMUFUNUSYBIUINTNANTAINAT A981Y TUNTANTINWITULUUNAADINTNS
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duuagnsmuauilUIeulfisus A Aueivasn C uazdauidsuuunaasafifinsguuaznns
muANTilUIsuLieue B fusmaen C udliflnuAdouvuneassifinsduuaznisaiunui
Wiguiileuen A fuen B laense Ton1siieuiisunaniedesaiuisalieuiisunavesen A fu
o1 B Ingduanmaduiing (Relative effect) vaseiisanaiisuiudadIeuifisusau (Common

comparator) #sfifeemasnlunsdifituies dawandlugui 5.3 lngauisouansaruduiusle

[

At

AUNRA A
HANSANYILUUNARBINENTdULaENITAIVANTILUTBUWEUE A AU8Maen C = Dacdiea
HANSANYILUUNARBINENTdULaTNTAIUANTILUTBUWIEUYT B Augnaen C = Dec giec

HANSANYIRUUNARBININTHULaENSAUANTIWS BUWIEUET A fUgT B 119993 = Dagindiect

DAB—indirect = DAC—direct - DBC—direct ————————————————— gunisn 1

DAB— indirect !
/

DAC—direct NURANTIUNIATI

- = WunshifindngIunim s

DBC—direct

3UN 5.3 sUnansanuduiuslunisiasegiilseuiiguranisdou

Aanansluguanuduiudiniovned (Network diagram) niduasiduduniuatelailaidydnveal

]
v

anAstamneismsnisianu Tuvagiidnuaeilmiaifidadnuallaq damnedsiiigniuieuiiie
nsldmSeuieusanduiudenididunsidounavesnis@nesneg diufisaunatsisiingg

SennsiUTeulfiounaniedeunuuiin nsWisuiisunanisdouwuuiiiBaly (Anchored indirect

comparison) (14) wien1siSeuifisunanisdauuuuiinisusuls (Adjusted indirect comparison) Faudu

o

ANFNANTNTIBTUNINTU
N153ATITMUSIUTIEUNIIAanIaINviate

Junsieuiiisunaduinsvesuinsnisnaulasieg lnesmmang1uniemss (Direct

evidence) fUnaNg1UN1989Y (Indirect evidence) adeniu fogadu Tunsaniinisdnw
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wuunAaeaniinsguuarnsmuANUIEuiguen A fuginaen InsAnwuuunaaesiinisdu
WAEN1IAIVANTISEUWIEUEN B Augmiasn waziin1sAnwwuunaaesiinisduuazn1sniuauy
WiguWieugn A fugn B 1agnsan1sinsgrie Aunulssuiisun1adonvainnalgag sIunaved

VANFIUNWAT (Dpg-airect) NUNGNFIUNOBY (Dag.ingirec) WWELIMANNITINALTIUTU I UN 9D

£
Yo A

PUNTIATIEieANIY Aekanslugun 5.4 Tnganunsauansnnuduiuslasiail

AUNALTA
HANSANYILUUNARBIENTdULATNTAIUANTIUSBUEUET A 1U81 B = Daggirect

NANSANYILUUMAABTIINSdNLAL MMsAUANTIUSUTBUEN A FUBN B 119803 = Dagincre
(FMAALNNST 1)
iU N AN Dag.arect = Was.girect
(AWIUIINAFIUNTUVDIANUHUTUTINVBINITANYT AB 2INNENFIUNNTI)
WU YN AN Dag ngrect = Wag ngirect
(AWINANANEUNTUTDIANULUTUTINVDINITAN Y AB INNENFIUNI0D)

HATINIINNITIATIENOAUNUUT U UNIAEDNNAINNAIY = Dag pooled

(WAB—direct * DAB—direct) + ( WAB—indirect * DAB—indirect )

D =
AB—pooled W W
( AB—direct | AB—indirect)

------------------ AUNIN 2

D i i .
‘AB—indirect
/

Dac-dgirect T UWVUMANEIUNNASY
DAB—direct /

== == ununshifindngunemss

DBC—direct

3UN 5.4 sUnamsauduiuslunisinsisveduuieuiisuniaianainuaie lagni1ssiunangiu

v U

N190159 Dag girect MTUNSNGIUNEDU Dag ingirect SO WLARAN15ATIZUBAUINTI Dag pooled

TuNszUIUNITIATIZROALMUTIUIBUNNUEBNTAINTAY N15TIUNENFIUNNATILATUANFIU
71199081 ANATHAFUNNSTANLLLUENUINTY (Precision) kagdRevintva usatUseuLiguna

YensNITsenudeniaulanais e agansens fu nI91audusIna1AUNIRINNTE19Y 16 (Ranking)
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3.2 dannasloedu (Assumptions) AM%5UNSAAIZHBANTULATDUY

Jonnauiosdususuinids lunsimsizveiuuiaiotneie auadiendeiu (Similarity
assumption) TasdnwaENIANTITEUTiEUTERIInsN159199 Tneunfudslunsimsisie iy
dmuusiaze (Pairwise meta-analysis) 3Ny Tituinswie Anuagsosiinumilouvosdnuay
Uszmns N1sianadns uazanninnisfne wazlufinnnusiauuuiu (Heterogeneity)  wuifgafuiu
MTnTEeRnueetieveisideuuunnasedifinsguuaznseuauilulsiaz guesnsiias g e A-
uuagdoslifinrusiauuuiy uazasdoslifinrusiauuiureinsfnuiSeudisuseninaunnsnis
#199 Fae Freg1aty dnuneUserns nsianadns nsldsunnsn1saus $ausie (Concomitant
intervention) ¥83nsANwILUUNARBSATNsdNLATMsMUANEINIUR AC wazg BC laimsazsnstusn
auiliu Effect modifier vasuadusing (Relative effect) nanalasd1efife n1snwuuunaassiising
duuaznsmuauiigniidulunsinssvieAntuaietisazdesianuadroadaiu (Similarity) 184
SnuarnsfinniiSeudlouseninanasnseeg msglunngfiinisnseaiedvesdnuaensang
veeneiilu Effect modifier veanaduinsazyilinanslinsenilondld (Biased estimate) fonnas
Weaduil (Assumption) fanusnfursmsissiiseudisunanieden (I0) wazn1siase ey

Wisuigunadanuainuany (MTC)

[

Fomnaudodususuiiges \Hudennasitdrdnlunisiinssieiuuuiouiisumaden
wanmaty (MTO) Fa9ziin1352umdng1un19nss (Direct evidence) Aun&NgIUNI9EeN (Indirect
evidence) 1$#aefu demnasilfoaruaenadosfuvemdngiu  (Consistency w3e Coherence
assumption) #as1dusgeBaiiasdesdinsneaeuruaenades wihdliiitnsusyfiunnudenades
AldFunssensuesraumnsgiuaina msesinadudniingddoiuegianiwnannlutagiy
(12,14-16) wisunuunsvaaevegisieiliiunseeniusaziinmsliinnluszdunisde msduamen

ANUUANANVBIHATURNTUDIANFIUNNATWALIENFIUNBY (14) Asansluaunisinsansil
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ANUA A
HANSANYILUUNARBINENTTEULAENTAIVANIUSEULTEUET A TU81 B = Dpg girect

HANSANYIRUUNARBIINITHuLaENSAIUANUS BUWIEUET A fU8T B 1999Y = Dagindiect
(AUIURIUENNITA 1)

ANUUANANVBIHATURNSUDINANFIUNNATUALNENFIUN18Y = Diff

(AUIUANUANNITN 3)
| U w ¢ [ v 2
AULUTUTIUBIANURANANVBINAFURNTVDIVANFIUNNATUAL DD = 6Diff
(AUIUANUANNITN 4)

= aa 1 = a [y 2
AWl UTINIEINSANYILUUNaaRsTilinsduuaznsmuguiUSeuiieue A fuen B = 04

= aa 1 = )= [y 2
ANUWUsUTINIEINSAENYIMUUNAaDsTilinsduLarnsmuguiUSsuiiauen A duen C = 07 c

=2 aa 1 = a [y 2
AW UTIVIEINSAENYILUUNaaRsTilinsdulaznsmuguUSsuiisuel B fue C = 85,

lef = Dap_girect — Dap-indirect aunnsi 3
6glff - 6123 + 6[%6' + 65(: ﬁllﬂ’]i‘ﬁl q
Diff

AUNTSA 5

ZStatistic - 5
w/‘51>iff

1aglFUANNISNADY Zaici W LIAISEAUNEANAUNIEDHN 0.05

o

3.3 N5ATIZYNG (Analysis) §1%5UNT5IATITHBANULATEUNY

N19ATIZROANIULAT B IBE N30 LVIAUAT Fixed-effects model waz Random-effects
model FawufuRnaznisidentdlisinminnsiinsigieduiudmiuusase (Pairwise meta-analysis)

[

Aanpeasseazdealilugien atun 1

UBNIINTINEY NMsiAs e RSt etanusainsAlaiivlunsouLIIRRWUY Frequentist
wazlunsaulIAALUU Bayesian Tun1sitasigilagldnsounuiAnuuy Frequentist aglvnanis@ns
Jurnana (Point estimate) waztiaAAuLdesiudosas 95 (95% confidence interval) F3au150
frnumnelagauuilédn :1nn1sieseien 100 afasdl 95 adsiifidneuaennusssinsanegluris
fanan Faduiiseuiusdanianein msiaseilagldnsaununAnuuy Frequentist Hlaianunsaay

Annumneiduanuiiazdulalaenss (Probability) TurmefinisiesigilunseunuiAniuy Bayesian
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\unsiesgiinandoyanisnszarevesautinagidudia (Prior probability distribution) lhifuteya
filsnnnsdane (Observed data) Tnsdnamasenuidudeyanisnszaisvesauninazidundanis
34A51294 (Posterior probability distribution) nan1sAnufildainn1siinseilunsounuiAnuuy
Bayesian Hiinmauiifiannsoiauoonidudiauinanduldlaonss uazannsadadiduuingnig
sine) l68nde (Ranking) #e wwaRaTinan1sAnw1veIn1saszilunseuwwIPnuuy Bayesian il
ey Samnzausunailuussgndldlunszuiunmsussidumelulagmagunmitothluld

Tun1sindulasgauleuns

3.4 WUIAANANTUNISUSLIUAMNUNLTBDBVBINITIATIZWBANIULAIDUY

'
A A

mMoufidesrddaiieUsadiunnuindedovesnsiesgioduuadedied 3 daundn (17)
fouusnite nsfnwfignrameglumslinsesieAunudmiuusiae (Painvise meta-analysis) Gufinma
wiloufuiiemeiiazsaunisinendideiulanisly ndnsnuuunieifenisinvinaniuiausig
WUURU (Heterogeneity) wioll Aonuiidesfionsfinunfiiuseuifisuseninaunnsnisaie Hevaudl
ANUARIEARLAY (Similarity) Tuwdvesdnwardsywins n1sianadns wazamun nnsine) (aglusiuds
1msNITUSEUieU) Weaneniold wninansfinwuniuieudioutu wazdouiiawdelunsdinis
ApszviefuuUIsuisunaenaInaty (MTC) nangIun1ense (Direct evidence) Aunangiu
M1980u (Indirect evidence) tugonndas (Consistency) Aufteswondalal faviilinanisdneisanain

N3UTEUIARAVRINANFIWTIdBTIANNULTDNE

nMmauTsannaueey wansliiuindudaunladnisnanidudiuveanisimun
PonnasiUeaeu (Assumptions) uananil TunsussliununImeainIsiiaseiefiunuasetig §aawas

Tdnaiunasgulunsyselivviieudunldlunisussifiununinvesnsiiaseefuud mivusiage

(Pairwise meta-analysis)

4. sarumsaifagtufeaiunisuszgndldnisinssefanuasadiglugiionsusaidiu Tudszme

7149)

INTIVIUNTANEBIUDY Agency for Healthcare Research and Quality (18) Tud w.e. 2555 R
limumamAnfunisldnsiessieAnuiouiisunadonvainnats wuin ludagiuiiuuims
(Guidance documents) \Agafunisuszgndldnisiinsieiefuuiaiedns Setwuntulngasdngsine
11N 25 Aty IﬂaLaﬂﬁﬁiaiauiﬂipja'ﬁuwEJ5ammé’wé’mﬂaqmsﬁﬂmé’ﬂwmxﬁ LAZLUININNITUINITAN Y
Wlaente witionansifissaesatiu (19,20) filisiazidonieafuiznisiny uaznisfinumnune

YDINTFANEN
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Tuninsuszgndldnisimneiedunuesetiglunssuiumsussiiiumalulaginuguaim wuily
AouwININTUTEiumAluladuas National Institute of Clinical Excellence (NICE) (21) U w.¢i. 2551
iusnuzihigideeslideyandnguidassdngainnsAnwuuunnassidnsduuaznnsaiugud
\Wisuiiisulnenss (Head-to-head randomized controlled trials) Wuteyaiiaaslilunisinsgsindn
(Reference-case analysis) LLG]IGLUﬂSEﬁﬁI&335&1L%a’j’l‘ﬁai‘daﬁ]’mﬂ’li%l,ﬂi’wﬁaﬁu’ml,ﬂ%&mLﬁ&JUV]’NLaaﬂ
vwainnany (Multiple treatment comparison, MTC) azlideyaiaiaisninfiunninaainnislideyaan
nsfinvuUUneaesRinsduLarmMsmuANTiUTsufisulaensafissegiafion fideanunsatiauena
nsfnwlideyannmsiesgiefinuuisuiiisunadenvarnuansiaduiiisiuls dmsulunsdalid
nsUsziliumeluladvansogimden fu dsbifinsinvidnatulefiuisudioulnonss §3duannse
YnaueteyansinseiefuuUssuiisunadenvainuatgnisnsinsiemiisuigunaniadey

(Indirect comparison, IC) i

AINNITNUNMIULBNAITVBY Pharmaceutical Benefits Advisory Committee (PBAC) Useind
20AMTLAY NUIWWIMNEMTUN15A951897U (Submission) atuage (U w.a. 2551) (22) seyin Salut
thmiinfudeyandngudaissdndannisfinwuuuneaesiiinisduuaznismuauiiudsuifisuTnenss
Fundn uulunsdiflifideya fAdeannsaldnmsinmeiiouiounandonld dedelauouusil
#OAARBINUTOLAUDLUEYDY Canadian Agency for Drugs and Technologies in Health (CADTH) ﬁiz‘q
Winaulugilonsuszifiunnuduaveamaluladnisquamlud wa. 2549 (23) 31 nsdiilaifideya
vangudsUszdnganmsinvinuunaaesdifinisguuazmsmuauiuIeuiiisulaense §ideannsold
mneATeufisunamasenls Tsatuayuliiiduesuefeniuisiseild nfeulvivaualszney
sufouTsiseidentd Tu U w.e. 2552 CADTH (24) ldeantenansiiiaisiodugiionisussidiuang
AuArwounaluladnisguamlaianiziundnfausildinulsauzise daszylidaauin lunsdifinng
Anunidemenatnlildfnwudioudiouiunadendiaunis CADTH wausuurlilideyaainnnsiiasies
WisuieunansdendudoyatiidilunsingsvinanuAuaInesn s wavargatud w.e. 2554

CADTH  (25) lauszaialduwimediniuusgnenlunisiauedeyasn (Common Drug Review

'
=

Submission Guidelines for Manufacturers) &33gy71 lunsalinusenenaenemaulatulinanisadin

Muaneeaneulunguiiediu Nelundseansang Ussansua uazanudasnsdy uTeneinisdslaya

[

ANFIUTIUTEINUNATUAYUANUTRAINAT NToUNILT ez BRI UNAYDINTISANYINITIATIEY

o A

Wisusunan1wautazseideuIsideidenly

Cooper (26) wazgangldinisanyiUseudisunisussidiuanuAuamvasisaaulneldteya

s a

Wd1nMTiasgeiuudmSulsare (Pairwise meta-analysis) W3guiiguiun15iATIERa AN
Wisusumaaeniainuae (Mixed treatment comparison, MTC) WU31 AMULANGNIUDIUTEENENE
N niseesistuliaunsamaeils vieassilanlndlAssiuinn urunepsanlikaiunnanesiuoens

Fotau nanlagmluuay msiasizeduiudSeuiisunadenvainuatglinaniinnuusugigani
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'
- a

agalshenu Jeganisfinwives Cooper (26) uanslimiiuin ludagiudslufiunaguinislafinindu di
ansaventaludagiuiiisawnindnisfinwuseiludguamieansisaguildnisisnisinsis e funy
WisuiflsunnadonvianvaneiuunTu wazaiunan1sAnwaigg sanuitunnsiula ninisiesiedi

€ a

AU USsUgUNIG AN AN aNeToANaL U9 UNUINNIINITATISND AU ULUUUNR hazdalny

o

Utauinnnin@eenasndenisianuidilawazenaldiaanunnlunisinnisinm
v o (4 1y a ISP
daruauuzdmivgionisuszliumaluladduguanludssndlneg

1. Tun1sdinaann1siAsIgia Ay (Meta-analysis) Lagn15NUNILITSUNSSURE 1 TusEUU
(Systematic review) glsAdedesfiansanindnsussidiuaunimussnsdnuudazatuiitian
sulunsmumussanssuegaduszuuvdold waglinmimamsvssduamnmiululiludunon
MsUsvasanansalyl

2. {RumsUssfiununMYeInITIATIgieAuy wagn1snunwssanssuegslussuumelagldy

(% 6

ndninasimuiiaueliluumenud

3. imisesulssiliumeluladmsguammenainnsanlifeyaanmsiinsizsiefuuiaiedte Tunsdid
A9 UTIUTBULINTNNITUI ONLADNWAIYY) DENNITON U

0. iedunsmmuiienddyiinglinalasazBoaliudludiion atudl 1 Sweazuioiausuusd
ddglunismuniuissanssueg1aduszuu (Systematic review) wazn153ATIZ0ANIU (Meta-

£

analysis) Amaluil
®  AITATOUARNTBLAITIUNTIUBY1NUDY 3 unas Laun Medline, EMBASE, Cochrane
controlled trial registry

o lumsandaniwlunisdunu

'
1 a o

®  AIMVUANATAAYNLTINEATEUARUTIENU NTRUNARgatlauaIaNIZIUUTEYY

nsvseld lnglivanausenay
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unil 6

AN59InA1asIaUsEle T

HA. 95, NgY.AuUN3Asl 0135893y NINe

AQISINEYAIENT UN1INGI1EUTAG

UNin

v

TutagduaiionisuszdiuanuAuAvsassaauvemateUsemeanilan (1) lowugtdlvldlae

Y 9

Az (Quality Adjusted Life Year, QALY) tunagwsnisgunin (Health outcome) NdAgylunis
UszilluanuAue ialidaunnegviseUnegluanniziudaussauysalJunadnsfnseungunanseyuuee
wAlLlABMUgUAN AaeAIUNIATN1INIERNI NeluLfeUIuna (Quantity) Bednlundvesdtuiulues

M3i¥iney wagluigennnm (Quality) Fainluiivasnnnmdin lnelauaizaiusaduinlaainnis

aaa 1 [y 1

Tnednlnasidinegnuiuatessausslew (Utility) dadumiuansisninuianela (Preference)

Yy

YDIYAAAFBANTITAUAMEUTAGE O (@n1eiugfianviodsdin) 89 1 (@n1zNudssanysaifian)

gndireg1u MU A amnsaddinduenisielulaen 10 ¥ nedressausylovivingu 0.8 I1und

aaa I

gun1eveIrUiesenInadfie 0.8410 = 8 U niananAelUis A wxiitinegluaniizulussauysal

o
= 1 [ tY o

Wiuwiiuszeziia 8 U mndtieauiananlasunisinulaeiinissnwiuinliguieiiaunmiing

e

T nanfeAessauseleviveaiUiemutuiu 0.9 Tnefdiredinsddinguenisellidnduiiaiio ¥

o
LY o 1

Wiy uulguanvestelunsdlnlasunisshwae 0.9%10 = 9 U dsdunissnwazdieviiguae

=

fdutavnetiiudy 1 U

LUIRALASAANNTT

1. 335 InAnassausely vl

[

TutatuisnisinAressausslevid 2 Fovdn (2) Ao 1) 35M1995e (Direct method) o n153m
#1835 Standard Gamble (SG), Time Trade-Off (TTO) uag Visual Analog Scale (VAS) uag 2) 35
n198eu (ndirect  method) Faifunisinlagldszuunisutaniugmsguamuuuvatefia (Multi-
attribute health status classification system) Tmsﬂ%mwaaumu"’i@@mmw%’%mmaé’mqmmw%ﬂé’ﬁmi
fanaunsdmiudunmessndstlesinndnouluuasiafdneudon eduuuasunuiiarunsn
aldinfressauselevinigianiedau lawn wuuaeuniu EuroQol (EQ-5D) (3,4), Health Utilities

Index (HUI) (5), SF-6D (6) waz Quality of Well -Being (QWB) (7) 1w dmsusivazidemientunis
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Tressausylevaig TNyt TudmguiineitesiumsinessausslevtituausafnyiiuLsiy
lpanngiianisussdiumalulagiuaunindmsudssnalne adui 1 (8) NellilesainaAtessauselevia
Falsdazdruanseiulunaidsnisilaia (9,10) datu Tunsseauaiessalselevidedndudesseuis

FBnsnlrineae

Mnnsnumugiienisussidunaluladéuaunimilaniionun 32 Ussa Idud wen3nale
ansgoLsnI U 00dWW3Y LANLNSN 89013 Brnd SaLde au Basea vy Sangquiaziiad Wuwaud
TWuaud anenuaus seamside 1iduaud dlnu alada lWssna uesiid wsesiaud lasuaud wosdu
NSaea waldeu nquuszimaveadn liviu uauian 1ndln A1u7 uazuIIBa uag 219413 British
medical journal (1) Wui1 38 SG TTO way EQ-5D 1Ju 3 33wdn< Aldsunisuuzilndudsaldlunis
Tarresvauselovi lngdiles vas 11 Useine laua Ju tauunsn 8n1d adwnu alade lUsaina
isesuaus diuaa waley uda wazadawesuaud laueuuglWlEIs SG uar TTO Tuvazfigiien
Y99 9 Useina tawd 31 §an13 Ine danguiaziad Wuaua diduaud dlwu lUsena lesuaud was
nauUszwaAvean lawewuglily EQ-5D dmiudn 2 Useina loun wesiig uazanizeisni iauawuelu
THuuvaounuuuuimluiifinsimunaunsdmiudiuadessassloniandasuluusaziaigney

\@on (Generic preference-based questionnaire) usiliilaszyindunsossiovinla

dmiuluaiie atuit 1 Tuausuuzlilduuuaeuany EQ-5D-3L lunisindnessadsslond wai
FQ-50 daiunuvasuauuuuiiluiilgsunisimundulae The EuroQol group (3,4) LWUUADUANY
Fanausznausie 2 diu Tngludiuusnazyssnauseday 5 dmaiudusaziaiuasidufunuaes
wazdAfiuansneiu Tneddd 1 Reatunisindeuln (Mobility) SiRfi 2 mmﬂummuamm (Self care)
T893 AeafuRanssufividuuszsn (Usual activities) 377 4 Wheafueinisiiudan/enisldauiesa
(Pain/discomfort) wazdiAd 5 1AsafuaIuInniara/anuduiadn (Anxiety/depression) 115U
wuUgauaIl EQ-5D-3L (11) %ﬂuﬂwﬁ'ulé’%’umﬁl,t,ﬂaLﬂummsi'mS] pgnadun1en1suaiia 102 A1
sudsnwlnedu luudasdfiosniuazddmeulfidon 3 sefu (Level) Fuunmuausuuse lng
seduf 1 mneds Lty sedud 2 vunedls Sdymiviunans wazsedud 3 wunededidymesnaunn
Fauanzgunm (Health state) i¥nldain EQ-50-3L HuFaivisdu 243 (35) an1ae lnsannzquam
uazanzaunsaesuelalaglyiiia 5 ﬁ";‘%aghLasuLwiavéf’m“LLamszﬁUWmmumwmﬂmwﬂmwiaz
TRGIUATAT 1 QUATAT 5 audsy fath am’gvammwﬁaﬁammnmﬁmmEJ FQ-5D-3L Ao 11111 @<
wmamamagmmu Lifidgymilunisiau lifidgmilunisquadiies LiftamlunsviiaTnsusesaiud
vidudssdn Wiflonnisidutie uwagliddninndvanseduas Tuvas fidn1e mwwama 33333 &9
yanefa Msiitymediannlunng 47 nanfe annedigreuliannsallmulduasdndudesususguy
iAo lelanunsaeutveusssademuedd liaunsavhAsinsusesiuld fernnsfutiaviosnnislsl
amamamﬂﬁa@ LLavﬁmm‘imﬂﬁma/ﬁuLﬂ%'wmﬂﬁa dwduludud 2 vesuuvaouny EQ-5D Hums

unsinanmizaunmingds Vas felidnuusluainaiifiaus 0 1100 ng 0 manefguamiug
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ign uaz 100 vianefaguaminnan ludwi 2 dhneulziaslsaiiuauninvesnueslagyina3oamang
vuanasananluduniiiaeanaesivanngguainvesnuedluiunussiliuinnigs vaddiegaves
wuugeumy EQ-5D-3L atuniwlvetuiegludiionsussidiumalulagiuguaindmsuuseinalng

atfufl 1 (8)

Tunsdnnamessausslevtinndneuiildainwuugeauany EQ-5D-3L dwiuldlunisusezidiu
anuduetuansavildlasnsuasimevluduusndaududionn 5 4o Tduesiuuessausslovd
Tneldmsnenzuuunssadselon (Value sets vle Tarif) dadunsnaminaunsiilasumswaunty
dmSuUszansine (12) seillumswaumsiemessaUsslovduazaunisdmsudszannsinetlgan
mafuteyaludszannsivesiuiu 1,409 518910 17 Samdahuszima Tud e, 2550 Tnengusogng
fananldinislinzuuuessaysslovivesaninzquamee EQ-5D fifnvualiiengds TTO way VAS
maﬁuﬁﬁw%’agaﬁiﬁma%ﬁmmﬁaﬁmaEJ (Regression) d1u3uAuIMAIDITaUTElUTUTOILAAEANE

gunm

AUSUNITAUIUNA19550USELEYUIINWUVEBUDY EQ-5D-3L TuUseuIns imeaInn1sAn®I9n9iu

'
= a 1

Ty iSuduananmsguamiudeussauysaiiandadidressaselond = 1 a1ntuvinisinausiie

o a

1) AR 2) ANFUUSEANS (Coefficient) UaLAaZlA WAz 3) A1 N3 A1UAIAU L8N LGANa Uil

fama Uil

1. vhnsinaumerafidgmiunanizauaneniiuandz 11111 lagaaingaasyinnisiin

AUAD 0.202 AIWaEAIIUAISI9N 6.1

(%
aa v

2. msinaumduUseansvesusiazia mniinisseyhddamiluintueg lngsvinnisvinay
muszAuANNTULTIYRIlynn dmSudduusyansiagyinnisvinauduunauifuazaig

sunssvesdaymiugnuanslunisad 6.1

3. vihmsinaus N3 mndlegnates 1 HAsyydn “ddgymegran” wieneu 3 lagagyinis

Wnauiiesnsaudgaviniu ldinazimneuin “Gdywiegraunn” wieneu 3 lundannu

Wail @aniy 33333 AeilAnessauseleviiileannnnseunaeeIasanawiniu 0.452 (=1-0.202-
0.432-0.242-0.118-0.209-0.11-0.139) wazdmsuan1iy 11111 Aressauseleviazianiinu 1

76



A1519% 6.1 AAskazAduUsEansRlglun1sAuINATDIsaUSYlevU

fAnegunn AduUsEEN
AAsii 0.202
Aswadaulng

JEhU 1 0

LAY 2 0.121

J¥AU 3 0.432
N1IQUAR2LBY

JE0U 1 0

LAY 2 0.121

¥RV 3 0.242

Aanssuivinduuszan

JEAU 1 0

LAV 2 0.059

U 3 0.118
21151duUIn/a1n5launeda

JEAU 1 0

LAV 2 0.072

¥RV 3 0.209
AMNINNNID/ AMUTULAT

JEAU 1 0

LAV 2 0.032

¥RV 3 0.11
mnANBUIEAU 3 ae19day 1 AR (N3) 0.139

N AnwUasan Tongsir tazAny (12)

7



M3971 6.2 wansiogensiuuAessaUstlomivesanizguam 11332 (Lifdymilunis
iu lifdamlunisguadies lianansavihianssuivindulszdnld fonsidutinmieainisliguaung
uniian FAndnndnaveduainuiunans) was 22222 @dgymlunsifiuta fitgmluniseruivie
usiasatng fgmlunsiAanssuiiiduuszdieging denaduuiamiesinisliguauieiunans

sandaninanieduaiiuiunaig)

M13197 6.2 Mg NNTAINA19TIAUTEloNIVDIEN1IEAUNN 11332 Uy 22222

401225V 11332 22222
ASudu 1 1
Al 0.202 0.202
R 1 0 0.121
iR 2 0 0.121
iR 3 0.118 0.059
5 4 0.209 0.072
77 5 0.032 0.032
N3 0.139 0
AosTUITE YA 0.3 0.393

wuudeuay EQ-5D-3L  lunuuasuniuiiianugndes (Validity) uaziiaaiuuniede
(Reliability) agluszduiifl (13-16) sgslsnm anmsivuvasunaiissfudneulideniiios 3 sedy
JevinlAndvsnaveanau (Ceiling effect) (17,18) nanfeildoyasiuiuuindildnzuuugean wie
11111 %si) EuroQol Group 3sldmunuuaeuay EQ-50-5L (3,19) ddluusiaziinvzimneulfiden 5
sruLilauitigmeanan luilagiunuuasuniu EQ-5D-5L Tiunsudatdunwisineg udaia 91 n1w
wtnwilneale (11) WnsuuugeuauiainanlasunsussiiuanugnasdludUisdiuiu 8 ngu laun
dUrglsailauazviaeniden lsaszuuniadunigle lsaduai Tsawminu lsadu anuiauninig
yaannm lsadedniau uax lsavaendonauas a0 6 Usena saiwuiuuuaauniy EQ-5D-5L i
g1u1alun1597uun (Discriminative power) 1T SfesinEedvsnavonnnuanas uanaIniids

Wu31 EQ-5D-5L dimnugnaeaiisinileu (Convergent validity) g9%u WatUSgulieuiu EQ-5D-3L 8n
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e (20-22) Natllutagtudslifinsenzuuuessadselovl (Value sets 3o Tariff) 20980138 gun N

UszLiuann EQ-5D-5L #4laannnnsdnsiaussunsinelaensa

ag13lsfnu EuroQol group launsnenziuuessaUselevivesan1izdun wdmsu EQ-5D-
5L w3efliFundn EQ-5D-5L (Crosswalk value set) dmiulithnsna (23) lnsmsifiuteya EQ-50-3L uay
EQ-5D-5L lugnouusiazsiy nduriinsassaunis (Mapping) dWerhuenasmeuluudaziian
MAay 5 seRure EQ-5D-5L Whdu 3 sefuves EQ-5D-3L uddsdunmmessausslenilngldaunsi
fimutudiniy EQ-50-3L VadinisAnwidnsiuldvhmaifudeyaannduiognesiuiadu 3,691 auain
6 Uszinet I Wuansn Sange 8ma iwseswaud Tuuaus uae dnemuaus uananil EuroQol Group
loWaunnseasiunessauselovivesanizguaindmsu EQ-5D-5L dwisuusemnsineaiedsananand
198U Tngannsannilnantanain http://www.eurogol.org/about-eg-5d/valuation-of-eg-5d/eq-5d-
5lvalue-sets.htmlt#c655 agnslsfiny AessaUszlovives EQ-5D-5 finmunTuainmsadieaunis
Fanandiidesinlunivessadouidonarsussns s dausduiiesdosiinsiauimsiaen
assaustlevildmiu EQ-5D-5L lngnisdrsinteyaluussunsinesiely Faluvazifiassnsiananmds
agluszninamsaniiunisinglasanisusziiumalulaguazuleutganuaunin (Health Intervention and

Technology Assessment Program, HITAP) ngldszideuisidunnmuidulae EuroQol group hazAIn

MAsIN1saanaazhaasalut w.e. 2557

LUUABUANM EQ-5D-3L WAzLUUABUANM EQ-5D-5L iunuuaeuauil EuroQol Group 1iu
[Swesdeans wiimndeinisldadondiluamedouiivles www.eurogolorg Tnsenadialdaneg
v3ohiflatutuiadosineg Wy Ussiamvesnsfine uvaaiuyu wasvwiadaodne Wudu sadnis
Uszanauenossausglemidmiulilunstssduauduamsassuguiuise S o uisideliunnesly
Mnnnsanyidelaeialy Geddudestinmsdadennguinegndlidusunuvesszvnsfidesnisdnw
nsimuaalunsiafimsgan aaenuinsfuasuadieg i anfuanufgiuiidesnts
nageu Tnglunsdumuundiegdmsunisdnuilduuuasuaiu EQ-5D n13 EuroQol Group (24)

TonuzilraneiuiulaanUNANYee Roset azans (25)

Aossausgloviannsnsadulitanndisnioussnnsiialy Madaossndselowifiinain
fuhsuazuszrnsmlufinnuuandisiu Tnevhluaessaussleviiiinangvaesinasdidgandne
ossaUszlenindaannuszinsiinly (26-29) WesnngUaesniinisususieliinegiulsaidu (30)
sufafinsufuasuinasglunsyssifiuauesvesiiae lunsdndulansadiniielinsquasnu
faeiu nslduuuesvesdieduisiinisfiansan egnlsfinin lutagouiideldudstufunesd
wangandmiumsUssiiuanuduamsassuguielflunsdaasiminensmeguaiwineslipmes
vosfflhevieussrvu (31,32) aildofivesnisldyuuesvesiianie fUreilufiinauisanzaunn

U 9

YoIwpIATIan Wesnduifiegluannzguaindanas egnslsinu SdeldudaindUredudnfivuiliy

U

[

glasuuselovanmsine aslunisldyuvesvesiUlieieeaiiendld (33) dwmsunisldyuuesves

3
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v

Usznauiu widnagddedrdnindunisinlaeiiggninliliegluaaiunisaliainan193e (33) ddlunsdl

[

danamsinidunsiangldaaunsaindaunds lneggniadiuunliugaiziurunnisiudauvesnises
TWaNILgUAINAINAININATIRIUIN (32,34) 981915ARU Washington Panel on Cost-effectiveness
and Medicine (35) saudsgiion1sussiiumalulaginuaunnlunaeyssine wu wauunsn iy lne
sufedsnquuaziiad (1) Waduayulilduusesvesszansml lefivanainnisindessausslov
TumnesvesUszrvudumsiniilifend esandunsinualagliinsuimuesaglidulsslov
fananelailuswian (Veil of ignorance) (35) usnani lusruuguamildsuyszaiaainatsisoe

nsdnassninensludiay esluanufniiuresussrvulasdulng@aduddneni (36,37)

an1iuguamuazauudan1an1sunmnduran@ (National Institute of Health and Clinical
Excellence, NICE) Tuuseiwmedang (38) tauwsuugdn n1sinessauselevidmiunisussiiuninuauem
ysansIsuguiy nnUdsundasvesauandinaindunistalaensefugiae uwinmaivasnis
Wasuuadluaunminvesdiheviorossnusslovidumsussiiulupmewosszenou Ineldinns
foiimadon viienanlasiede lunsindigieliguam@induedislsavasundadlusgialsliin
Tnonsaaingiae mndulunisudasardsnd i dudrossadselondliinlngldyunososu sz
sndegratu Tigvasdugreuuuuasuniu EQ-5D hanneguamuesaueniuogisls arntudld
m319azuuLesaUsloviifmutuninyunesresssrnsifionlasardinouvosdiaeliidudn
pssnUstlond vhdmnlififeyaniadsuasmesaunm@infinlnensatuiiae oraussdiuluggua
LmuimEJiaJmiiJizLﬁumﬂmmﬁmLﬁumaa;:ﬂ,%afmm Tunsdifianinnissneviamaluladazdimadify
sonsasuulasssiugunTinvesiguame famisavinnisinnunmdinvesgauasandels lag
£Q-5D 1{uABTadtuuza e luglng usmnlaifidoyaiiinse EQ-5D en19sin1saiisannns (Mapping)
iloviuneAressaustloviives EQ-5D Iaelddeyaainiadesiioviindu ednslsAniu nsasraaunis
fanangdonilasTEmafignies saaimsssuneiviuneunasiinisedisasBon dwsuaniuniseii
n15lY EQ-5D0 nvldlangay misiinisedunedsanivsuesanulivingay naeniuesuiesgazidenves
auauTRveaedesilofliiaunulasiuisuiiisuanauiivendssiofananniu EQ-5D uagnninng
thiemessnlstlesiannnisinunduiifuiunld msindnguaduayuhmessousslovifivhunldiy

£% A =3 1 [ @ ad v aa £ oA A
iﬂgﬂLa@ﬂGU‘LQﬂEJEJNL‘U‘Ll’ig‘U‘ULLEWLUU?ﬁﬂW‘J’J@ﬂMﬂ?’]@JQﬂG\@\TLL@&‘U’]L“U@O@

dmiuailansusziliumaluladinuguamveslseinaAseainsidglayg Pharmaceutical Benefits
Advisory Committee (PBAC) (39) taualugd1 AT8IL0N1TIAAMAMNAIANITTLUUNITHUIANIUENS
JUAINBUUNAIEEA (Multi-attribute  health status classification  system) Mbasuniseausy lauwn
Health Utilities Index (HUI-2 %38 HUI-3), EQ-5D, SF-6D Wag Assessment of quality of life (AQoL)
1 [ LY a o a A v d‘ = a a Y ~ 5 & ' a
agelsfinny ludagiuliindngumdvnmstuduineIesdisviinlafiniifiu iiesaineseslloudasviin
= i < Y A gy A4 A a a = a ) A A a &
fyngaunazyaudeiuanseiu  WeldiaieslieviinlamsesuieseasiBennuiiuiniesdlioviiniiug

Tnatamgludsziauvesninugndes (Validity) anuuniede (Reliability) uaz anulisanisnevaues
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(Responsiveness) Waiinsldiaesfiovdindu 1wy Quality of Well Being (QWB) %38 15D AITTLULNANA

naenIuTIazdaveAsoslisluUsznussyl ey

TuvauzdiailonsUsziiumaluladdugunwveaiusesuaus (40) liszyin naifudoyanunm
Finasiiulaeassangurensegunulagly EQ-5D, HUI2 e HUI 3 wannluaiunsaiiudeyalaenss
AudUaele wu Tunsdveanisinsegimenuudiass (Modeling) a1avinlalaenislviussanaududli
anunfuanIzguamiug Tngldiiivienss iwu TTO, SG wie VAS u3e taessausylewiainnisfine
fldsunsifuiug Fslunsdifsnanessaussloviitanldazdeadianugndosmnzauauinasid
seytnein dwsudiiemsussiliumalulaginuguamvesUsemeauauinn (41) tausuuevldisndey
Tunnstndressavsslend egrlsiniu Wynanssianunsoldlfisuiu Hedesssyisiasldluniste
A mFinesdaaunagivanzanliarmi (Prior) msialaelivateq BuddenioniSlaisuied
Tinanudidosnislunendaduidnisildmasan feilugiion Srszyfreitlunisuszifiue
pssnustloninslfipmesosszmau uazmninelulafiuiinadensiufsuuasnunndinvosigua
AUaeme 19193875 InAMN MTINTaIALaTINME uimsLaRINawenaandInvesrUlsuazlitly

sulunsAunAdns AU uUsEANSHadAY (Incremental Cost Effectiveness Ratio, ICER)

ndeuuzihlaganidugunimuazanududanianisunvguisnd (National Institute of
Health and Clinical Excellence, NICE) Tutszinasangw (38) wausuuzdn EQ-5D 1Juisinnunmiinlu
{lviy egslsfnm Basiaressavstleviimnzanludindinadunnuendruinuazyhmeosan
nseslefliinessnuselonilutligiuiidedindmiuiin (42-44) iesannisinseiBniansau S
uay TTO thufedlivinueanudnfidudeudfimnueniuluuayiimnzaudmiudn (49,45) dwsuns
Famsdeulaglduuuanumudngg du wuhuuuasuniy EQ-5D Semnumunzasludindifiony 12 Yiuly
(24) dwiSuuuuasuniy EQ-5D-Y ¥Sumstamntusnfielddmiudinergsewia 7 s 12 U (20) waglu
Tagtulasunsudalunimaneg udafia 24 1w (11) wiludagdudalilainsimuimsenzuuy

a33nUseloniduan dmsusuuaeuniyu HUI2 (46) Hu wlinninaslianugnieuleinluiineny 5 Yoy

a &

10 (a7) uiflevinsalufdfidunusssy wuionazlimngfudnegtesnd 8 ¥ dedulutiagoy
dmuuuuasuniy HUI-2 Ssdideuuzairimsihmsialusiunu (Proxy) 1Wu funaseslunsaliiinieng
searing 5- 8 T (a7) saillutiagdugiionsussidumaluladdugunwlulssmadngulduuslild
wuvaeun HUR2 Tunisinressadselevdludin idesnnifiuedesiionmsguildiunissenfunasd
MINUInIseAIessaUsslerilisousaauda (48) agnslsinu daldfinisiauinisisaressauszlovy

311 HUI-2 dwsudssensingludagdu

Ingiald wadnsazthunldlunisuseliuanudueinisasisuauaisiaainnisduauteyad
WgI98IUaZN1NUNAITDYALATTIUTRNARIIY BE19ATUNIU V9Elg1udeya Cost-Effectiveness
Registry (CEA Registry) (49) 1udnwilsunastoyafidfiydmsunisduauaessalsslod lnegudoya

AananlavinsTusteyaannsinwinunuessausylevd (Cost-Utility Analysis, CUA) lasunis
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Anuidunwdingwaingiudeya MEDLINE wWhliiedu nisdududeyasingiudeyasninan vilade
agaan waglildod1lddne lavarusardrlvdvdudeyaldi https://research.tufts-
nemc.org/ceard/SearchingtheCEARegistry/SearchtheCEARegistry.aspx W ﬁ“ﬁa e Plearniuled
fananazUsznoudie 3 d1u Tiud 1) JeyaifsrtussfeuiBiteresnsnuiug 2) Sasrdusiunu
UszAvisua (Cost-effectiveness ratio) way 3) mghsimiinessaUselew (Utility weight) Fausirodalul
.7, 2519 audstagiu grudeyansnanilatinissiusiudeyaninnsinsgiaunuessausylevy unis
3,067 M3finw laeildeyadnindiununuussdnsug (Cost-Effectiveness Ratio) 410814 8,100 A1 LaLAN
o330Uszlewdnngs 11,300 M1 egalsfd Aeunisideyasssauszlevdannisdnwidudulsain
giutayadanarnuild esiinisfinussasBenvesnisinitug deudr finusléhmaiudeya

agslsuazsrsnuamAulaludnumuyle

wnsnunussanssueg1aduszuy (Systematic review) azfuisnmsimanzaslunns
Uszanauimnsifimeslagianzanysyavaanisaddn (Clinical effectiveness) diothanldlunisuszidi
AuAuATsas gy eedlsfiniy Aessnuselovithunldlunsyssifiuaudueinisansisage
snlilfnannmmumussanssuegaduszuy (50) atwuhaessaussleviililuusagnsfinund
nsuszliuanuaud s sagululsafeiuiianuuandiaiureudiaun wu Aressauselev
vosanmznszgnazlnnvin (Hip fracture) Mdlunvuirasafieyszidurnuduaivesensnuilsansegn

WU YArnsua 0.28- 0.72 TuvaiziiAnessauselevivesan1iensegndunaein (Vertebral fracture) fifn

AaLe 0.31-0.80 (51) #9919 UD991NLATB9L BN IAA9550UTELov UL 1WIUNN wazn15inlaely

A [y

ATRILlaNAIN WAL ANIUNITAIlUNTTINA19 UL lANeTSUS leinaneiy NedAnassause el

o—

[

JuegrvudnunzvesUszansiiinnisia Wy armsuuseveslsa o1y nasnaudnuuzniadeay (52) Wy
fu uenandl AessnUslevidaiianuuensaiululundasUssmedngae osnusazdssmainisns
pvuuuasInUsslavd (Value set wio Tariff) funndnefu Fedulunisidendressavsslomianld azsos
finnsanfernumazanvesiaiesdienliinsuidnvazveanguuszninsindanuasandesiungy
Jszginslunisdssidiuanududmioli (52) deillunisdadrduaudidyvesundsdoyan
ossnUstlomiagianuuanssllanmsdadfuaudfguemdngiunenaidn Tnoansd 6.3 uans

wasuwesteyaessausrlevinuseauaudLeiielngfnlUann Cooper uazane (53)

nfmegnsUsuliuanuiuavesulsutensdasiunasaivauuzssdinuagniulsemelng
(54) wum Aessaustlerivesuzialnuagniuszaraney launannisiiudeyalunguiUisuzisalan
uAgn1uIL 1,035 Aufiinfunssnuilulsaneiuiaumineds ¢ uisuazquiuziis 8 wisihUssing
Ing Tngvinsiiudoyaluszning Suil 1 wauaiew 2007- 29 nua1us 2008 1neld VAS wag EQ-5D

91 1915197 6.3 sERuANNULeTevenatlayaesTaUsElevilumegeind 1 adnegluseau 1
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M13197 6.3 MITREIRUANNUTRNBvelaYaRTTaUT e

1 | Wunsiiudeyaamzdmiunsfinwitug aen1sinessausylesiniemse (Direct utility)
% 1 A & Y Aoy = Ly g A Y g

Mnngusitegilulsennsmilunideyaneaiulsatug viedUaelsatue
Junisiiudeyaanizdmiunisfinwitue den1sinessauseleviniedau (ndirect
utility) angUaefivulsaiug lngldinIesdafiniunisnsivdeuninugnsioduasaiy
WnenelugUae

2 [ Junsihudeyannnquithendulsatiug mensinessaUselevinisden lngldinsesdlen
LldnunsmegeunnugndeuaanutLteiielugUe
& v sy v a ¢ a
Juteyaessauselovunlnainnisiasisiediunu

3 [ Junsladeyaessauseleviannisnwduninisinunneu Jadunsinessausslesinig
psanvinsintudssrnsmalundveyaneiiulsatug wiegUlelsatus
Junislddeyaessauselesunisdonainnisnwiduisinisviwnnew duiunisia
assauszlenimedeufivihnsialunguiUefidulsatius lngldasasdiafiniunisagey
ANUgNABIkarANLLTeiielugUe

4 | Junisdedemessaussleviiilannnisnwduninisvinuineu laglinsiuisnisiange
I1U0LLDADU

5 [ JunisinenessauszlevivesiUaelagld VAS

6 | JuAressauszleninlaainisinalil (Delphi panels) n38 AMUAALTUYOIHLTLITIY
(Expert opinion)

13: (53)
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darauanuzdmivgionisuszliumalulagduguanludssmelneg

1.

nsinenessaUsElevinITinluguueveIUeyIng

=

ilesanuuuasuay EQ-50-3L Wunvuasunuiildfuunsvans faugndeuazanuinieiied
e lsiundunsmey wagldsunmaiausuugdiiduniesdlofiliinessauslovilugiionsusziiiu
wialulagimuguanlunatsyssinasiuiegionsUssiliumalulagiuguamdmsuussmalng
atuil 1 masnauldiinisiaunssazuuuessaysslovidmivdssnnsinoduiiisusooudy
Tuveuedl EQ-5D-5L wivzilnuanUivein133nn193nIne (Psychometric  properties) fifndn
oehalsfima Selaifinssazuunossaussleviivanntuamedmivlssnnslne deuluddeati
iRsfidoiauouuy i Aessauslevimsldinannisiudeyausugfi (Primary data) fae EQ-5D-3L

= o v

lugtheniidnuvaadneadaiudUlsluusunvesnisusediuanuauamiassage ngldnisis

' £
a o = ¥

ArLULaTIAUsYlevUNTRuAuRmzdmivUsrrnsinglunisulasAaunm@inninang el

'
v a

1
WuAessauseled nellunisiivdeyagugiaisiinisduinuiaiiedisnieseieuizide

NGNS

21 Tuunsanunisaivieunlsafinisinlasld EQ-50-3L enaluimangay (55-57) lunsdl
e sold35auls 1wy n1santanssdeds s, TTO wie VAS luuszwnsiily
vie m3ianadeulagliiaiosilonldunseouunasiininsgiudug wu HUL SF-6D
Y30 QWB ThadmsuanLaNananIuAIIIITaNTaan1sdenldiadosdiading1n

Tuwdmnugndeazieiovetaselsfind1ulleiSeuiguiu EQ-5D-3L

2.2 mﬂlajﬁ%’ayaﬁ’imé”w EQ-5D-3L 819%1n158513aun15 (Mapping)  Liieviauieen
9350Usglevuvee EQ-5D Imaxl%’%’ayamﬂm%aﬁa%ﬁmﬁu WaHnsadeaunIsHanan”
%éfaqﬁﬂﬂaiﬁmﬁﬁgﬂéfaqmwé’ﬂ%mms naenauiinIsosuIedstuneuLaziin1seEa
avLden w%auﬁummme;ma ANILNIEEY AaenduAnudduveIn1sassaunis

fana1nun1sIalegly EQ-5D-3L
23 dwmsunmsiaaessausyleviludniidelauswusial

o Tufnery 12 Yaulumsindie EQ-5D-3L lneliandudussiliudmenuies a1ntu
aldms9pzhuLesTaUsElgvURNAILITWRNIZE S UUTE NS e luniswlasen

aunm@inninlaliduessauselewl

® nAneysEndne 8-12 U aaslduuvasuniu EQ-5D-3L  Taglvisiaunu wu
Aunasendudusziu anntuialdnisenzuuuessaUselevinimuduanis

dwsuiszrnsinglunisudasapunm@ianialalidumessauselovi wioena

84



2.4

25

fiarsantd HUR2 Taglmaniduduseidiv anduldaunisinaunauaindszans

sangulunisiuiuAtessauselevd MIUTUAUANUMNNTANYDIEIUNITAl

L4

o maino1ganit 8 Vliialasld EQ-5D-3L Tnelvidhuny 19y funaseadug
Usuiliu niuddldmaezuuuessoussloviiianunduanizdmiuussrnsing
Tumsudasimauam@iaiieldlduessauselovd minlunsdldl EQ-5D-3L
aullilmnzaniulsavdennzguamiazusiiu o1afiansantd HUI-2 gl
faun v funesesfudussndu antudddaunsiivanundunnussrnsdngy

TunisAuanateassauselevu

1 < % al v o 1 '3 % a a
mnldansanudeyadsugild lunmsihaessaussloviaindeyaniugi (Secondary
data) 1119 AmsHAsaLdanalessauselevdegraduszuu Insaassayseloviniunly
asluessausslevilunquinegsifidnwarlndidssiuusunlunisuszdu laeeos

= ¢ A’ v = Ao v v ) A
Juns@nuniliuteyaludsennsine vie YseynsifidnualnalAesiu aasnauisly
myinaessauszlesimsiduisniianugndsauizay 1ulsausu uazaenndeosiu

£
a

Totauaiuziluailen atuill

Liwwzilildanudniuresldeimnglunsussanuaessausslov

NETNLUZEN BT ULNN LAY

gu1 ABLNAAKTT, Be Az MU, A3ns Asiinendy, Wi guanysel. allen1susuidiumalulad
AugunmdmIUUTEIALNY. WUNUT: neznsWinTaiiud; 2552,

Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stoddart GL, Methods for the
economic evaluation of health care programme.3rd edition. 2008. Oxford. Oxford medical
publications.

Cooper N, Coyle D, Abrams K, Mugford M, Sutton A. Use of evidence in decision models: an
appraisal of health technology assessments in the UK since 1997. Journal of Health Services
Research and Policy. 2005; 10(4): 245-50.

Sutton A, Ades AE, Cooper N, Abrams K, Use of indirect and mixed treatment comparisons
and technology assessment. Pharmacoeconomics 2008; 26(9): 753-67.

Report of the indirect comparisons working group to the pharmaceutical benefits advisory
committee: assessing indirect comparison.2008.
http://www.health.gov.au/internet/main/publishing.nsf/Content/B11E8EF19B358E39CA25754
BOOOA9CO7/SFile/ICWG%20Report%20FINAL2. pdf

85



LONE1591999

10.

11.

12.

13.

14.

15.

16.

17.

ISPOR. Pharmacoeconomic Guidelines Around The World.

http://www.ispor.org/peguidelines/index.asp. Accessed September, 2012.

Torrance GW. Measurement of health state utilities for ecnomic appraisal. J Health Econ.
1986;5:1-30.

Brooks R. EuroQol: the current state of play. Health Policy. 1996;37(1):53-72.

The EuroQol Group. EuroQol-a new facility for the measurement of health-related quality of
life. Health Policy. 1990;16(3):199-208.

Feeny D, Furlong W, Boyle M, Torrance G. Multi-attribute health status classification
systemes: Health utilities index. Pharmacoeconomics. 1995;7:490-502.

Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of health
from the SF-36. J Health Econ. 2002;21(2):271-292.

Kaplan RM, Anderson JP. A general helath policy model: Update and application. Heatlh
Serv Res. 1988;23(2):203-235.

AW ANAAKTT, Be FszTmuIuu, 83ns Asinende, WA guaunysel. alen1sussliumalulad
AuguamdmsuUszmalve. wunys: neznsilndaiiud; 2552,

Dolan P, Sutton M. Mapping visual analogue scores onto time trade-off and standard gamble
utilities. . Soc Sci Med. 1997;44:1519-1530.

Marra CA, Woolcott JC, Kopec JA, et al. A comparison of generic, indirect utility measures
(the HUI2, HUI3, SF-6D, and the EQ-5D) and disease-specific instruments (the RAQoL and the
HAQ) in rheumatoid arthritis. Soc Sci Med. 2005;60(7):1571-1582.

the EuroQol Group. http://www.eurogol.org/. Accessed 12 September, 2012.

Tongsiri S, Cairns J. Estimating population-based values for EQ-5D health states in Thailand.
Value Health. 2011;14(8):1142-1145.

Dyer MT, Goldsmith KA, Sharples LS, Buxton MJ. A review of health utilities using the EQ-5D
in studies of cardiovascular disease. Health Qual Life Outcomes. 2010 Jan 28;8:13.
2010;8(13).

Janssen MF, Lubetkin El, Sekhobo JP, Pickard AS. The use of the EQ-5D preference-based
health status measure in adults with Type 2 diabetes mellitus. Diabet Med. 2011;28(4):395-
413.

Krabbe PF, Peerenboom L, Langenhoff BS, Ruers TJ. Responsiveness of the generic summary
measure compared to the disease-specific EORTC QLQ C-30 Qual Life Res. 2004;13(7):1247-
1253.

Harrison MJ, Davies LM, Bansback NJ, Ingram M, Anis AH, Symmons DP. The validity and
responsiveness of generic utility measures in rheumatoid arthritis: a review. J Rheumatol.
2008;35(4):592-602.

Brazier J, Jones N, Kind P. Testing the validity of the EuroQol and comparing it with the SF-
36 health survey questionnaire. . Qual Life Res. 1993;2:169-180.

86


http://www.ispor.org/peguidelines/index.asp
http://www.euroqol.org/

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Johnson JA, Coons SJ. Comparison of the EQ-5D and the SF-12 in an adult US sample. Qual
Life Res. 1998;7:155-166.

Herdman M, Gudex C, Lloyd A, et al. Development and preliminary testing of the new five-
level version of EQ-5D (EQ-5D-5L). Quality of Life Research (accepted for publication).
Janssen MF, Birnie E, Haagsma JA, Bonsel GJ. Comparing the standard EQ-5D three-level
system with a five-level version. Value Health. 2008;11(2):275-284.

Pickard AS, De Leon MC, Kohlmann T, Cella D, Rosenbloom S. Psychometric comparison of
the standard EQ-5D to a 5 level version in cancer patients. Med Care. 2007;45(3):259-263.
Pickard AS, De Leon MC, Kohlmann T, Cella D, Rosenbloom S. Psychometric comparison of
the standard EQ-5D to a 5 level version in cancer patients. Med Care. 2007;45(3):259-263.
van Hout B, Janssen MF, Feng YS, et al. Interim scoring for the EQ-5D-5L: mapping the EQ-
5D-5L to EQ-5D-3L value sets. Value Health. 2012;15(5):708-715.

Rabin R, Oemar M, Oppe M. EQ-5D-3L User Guide: Basic information on how to use the EQ-
5D-3L instrument: EuroQol Group;2011.

Roset M, Badia X, Mayo NE. Sample size calculations in studies using the EuroQol 5D. Qual
Life Res. 1999;8(6):539-549.

Sackett DL, Torrance GW. The utility of different heatlh states as perceived by the general
public. J Chronic Dis. 1978;31:697-704.

Froberg DG, Kane RL. Methodology for measuring health-state preferences:ll scaling
methods. . J Clin Epidemiol. 1989(42):459-471.

Boyd NF, Sutherland HJ, Heasman ZK, AL. E. Whose values for decision making? Med Decis
Making. 1990;10:58-67.

Llewellyn-Thomas H, Sutherland HJ, Tibshirani R. The measurement of patient's value in
medicine. Med Decis Making. 1982;33:655-662.

Menzel P, Dolan P, Richardson J, Olsen JA. The role of adaptation to disability and diseasein
health state valuation: a preliminary normative analysis. Soc Sci Med. 2002;55:2149-2158.
Stamuli E. Health outcomes in economic evaluation: who should value health? British
Medical Bulletin. 2011;97:197-210.

Ubel PA, Loewenstein G, Jepson C. Whose quality of life? A commentary exploring
discrepancies between health state evaluations of patients and the general public. Qual Life
Res. 2003;12:599-607.

Brazier J, Ratcliffe J, Tsuchiya A, Salomon J. Measuring and vluaing health benefits for
economic evaluation. Oxford: Oxford Press; 2007.

Kahnemann D. Determinants of health economic decision in actual practice: the role of
behavioural economics. Value Health. 2006;9:65-67.

Gold MR, Siegel JE, Russell LB, Weinstein MC. Cost-effectiveness in health and medicine.
Oxford: Oxford University Press; 1996.

Dolan P, Olsen JA. Distributing health care: economic and ethical issues. Oxford: Oxford
Medical Publications; 2002.

87



37.
38.

39.

40.

41.

4z.

43.

44,

a45.

ae.

ar.

48.

49.

50.

51.

52.

Weinstein MC, Torrance G, McGuire A. QALYs:The basics. Value Health. 2009;12(Suppl 1):S5-9.
National Institute for Health and Clinical Excellence. Guide to the methods of technology
appraisal2008.

Pharmaceutical Benfit Advisory Committee. Guidelines for preparing submission to the
Pharmaceutical Benefits Advisory Committee version 4.3. In: aging Doha, ed. Canberra2008.
College voor Zorgverzekeringen (CvZ) - The Health Care Insurance Board. Guidelines for
pharmacoeconomic research, updated version, 2006. Amstelveen: CvZ; 2006.

Canadian Agency for Drugs and Technologies in Health. Guidelines for the economic
evaluation of health technologies: Canada 3rd edition. Ottawa2006.

Griebsch |, Coast J, Brown J. Quality-adjusted life-years lack quality in pediatric care: a critical
review of published cost-utlity studies in child health. Pediatrics. 2005;115(5):2004-2127.
Ungar WJ. Challenges in health state valuation in paediatric economic evaluation. Are QALY
contradicated? . Pharmacoeconomics. 2011;29(8):641-652.

Petrou S. Methodological issues raised by preference-based approaches to measuring the
health status of children. Health Econ. 2003;12(8):697-702.

Ratcliffe J, Couzner L, Flynn T, et al. Valuing Child Health Utility 9D health states with a
young adolescent sample: a feasibility study to compare best-worst scaling discrete-choice
experiment, standard gamble and time trade-off methods. Appl Health Econ Health Policy.
2011;9(1):15-27.

Torrance GW, Feeny DH, Furlong WJ, Barr RD, Zhang Y, Wang Q. Multiattribute utility function
for a comprehensive health status classification system. Health Utilities Index Mark 2. Med
Care. 1996;34(7):702-722.

Horsman J, Furlong W, Feeny D, Torrance G. The health utilities index (HUI): Concepts,
measurement properties and applications. Health Qual Life Outcomes. 2003;1(54).

McCabe C, Stevens K, Roberts J, Brazier J. Health state values from the HUI-2 descriptive
system: results from a UK survey. Health Econ. 2005;14(3):231-244.

The cost-effectiveness anlaysis Registry (Internet). Instittue for clinical research and health
policy studies, Tufts Medical Center. www,cearegistry.org.

Drummond MF, lIglesias CP. Systematic reviews and econojmic evaluations conducted for
the National Institute for health and clinical excellence in the United Kingdom: A game of
two halves? International Journal of Technology Assessment in Heatlh Care. 2008;24(2):146-
150.

Stevenson MD, Brazier JE, Clavert NW, etal. Description of an individual patient methodology
for calculating the cost-effectiveness of treatments for osteoporosis in women. J Oper Res
Soc. 2005;56:214-221.

Brazier J. Valuing health states for use in cost-effectiveness analysis. Pharmacoeconomics.
2008;26(9):769-779.

88



UNN 7

A153AN15NULAT (Time horizon) wazn1sigansian (Discount rate)

5. 3. NeY.SRYvE LilNgITIAs
0./uAR funzaedary

we. a5 Dgzanval wnsad
'aauzindvmans uvaineraeideels

*pauziaswgarans uv1ineraeideelns

Unin

uniasihiauedeyaiieatumsinmstussozinailumsussidueuduevnsanssugaluiate
#1149 9 laua mannisuasngef] snsanvesdunuuaskaansalsiaAwiiunsell wumndunsufdves
a01UugunMKar AN TUEANNNITWINEUAIYIR NANTENUTDINTOULIAMAZERTIAN: NIEANY
Uszinelne Snsranvesiunuuasnadnsfimnzaumsiandumiila msmumugionsussiiumalulad
AugunMveIUsTIALasatauawusdmsugiion1sUssliumalulagiuguainlulsemalveadu

aanil

LUIRALASAANNTT
1. nsaut?an (Time horizon)

NF9UVIAN Nt NTEezAMTIndeyanuuLasNaing FanTeuniae1dlziszeziianduy
wseprRuegiuladenateyin laun sssuvifvelsn WWUsENINYEINITIAY T88LIa19RIN1TYINITY
Dusiu

LY ¥ L s

{138AITITYNTOUNATEIUNI WA BN DT AL ATRUAGUAUNULATNAANSTLAATY LielWaunT

a q

wlanansinseilaegagneies luma iRt nsevnafidudnidunieuiieswinaiunsauualiass

wardanldinentesndt uin1simuanseuatneIuudy azdielinanisusziiiunnuquaImngg

Y s

ans1sasguindifesiuanuluasanndau eswngasseziaieniuuady inlidideaunsafnniy

Hasruzeveunalulagmuguamiiauladnula 1wy nathafsswesemsedgyminisiesifienany

Tugaszeziansoun (1)

89



pgdlsfinu nseunafungaudmiumsUssduanuduamaansisuguiu Sududeonides
fuoglutiagtu (2-5) lnslamizegrsbailefasanieledludmadnsiug fintuannaluladdu
gunm 1wy msldsrdmiuinulsaiilaasvaoniden daalifiiedinfitusniu dsorareliiia
Funuvsonadnslusanusedisiienaliiioadesiulsaiilanaznasnidonvesitislaenss usiiduna
duidiosannsiifiefiongBusniu (6) nsdidull The US Public Health Service Panel on Cost-
Effectiveness in Health and Medicine (3) Idlsiffoiauanuzd dduniluswmaniudiyadliuntdnie
Lﬁ&J‘Uﬁ“‘ué“mﬁd’sué}’uﬁquﬂizﬁw'ﬁwadauﬁu (Incremental cost-effectiveness ratio, ICER) kugtlAsin

sunuluswiAniiug san widduyuiiyariAoudiwnn wsiliinnisiesgianulismme

aadnseuntielaniavenuglvlinsaunal 10 ¥ dwiumsiiasgidunulsedninag (7) egalsh
nu daviontlimnzasluunsaniunsal wu nisussdiurmuduamisassaguusanaluladfiu
avnlulsndefadonisliiadu Suneluladiugunmnaiiinasldszosnansmuuannnd 10U 3
nansmadnsiiAndy dafundnnislaeialuillie fiteashmunnseunaiiiiszesnarsnuudios
weflrannsanseurqunadnsvounaluladnuaunmiidnu (6, 8) Bavdnnistldsunisaiiuayuain

ANENTUTZIUANUANAN AT TNEVVRIUTEINAR 39 (9)

2. WUIAANMSUTUBARUYLLASHATIS

Tumsussiiumaluladsuguamdlliszozinandios 19 fAdvannsovihnmsiesneiduuuas
wadnslionarlidudou 1esaniiduausnthnadniansuuisudieuiuldiui daimalulade
gunmiimuelvdiszezinaiuinnit 1 Y dunundeldsronasnadndsuiosnannaluladdiu
gunmenaintulurasnaniiuandietu faiu msnsinadnsavsishiannsovildiud uddowins
UsuAmassunuuasnaansliiduyad1laguu (Present values or present worth) lngld “gnsnan”

(Discount rate) F9agaunsaviliAmvasnunuuasnagnsiUseuisuiuld (2, 3, 10, 11)

LIRANIATYgAansnnetesiusnsaaiidAy taun wuidnsesrnuiianelalunisusian
#19:381 (Time preference) wazwifnsesALdalan1avednu (Opportunity cost of capital) @110

guseavdunlalugiion1sussiiumalulagimuaunind miuussmelngadun 1 (12)

90



dnTNanvIRUULATKATNSAdSHAYIN USR]

Slofunuuasnadndifatulutiaafiunnsstu Sssndudesihmsuivan tietaeligiaduls
annsasuisuduuuaznadniiiintu u gaierdsuld Tuns foRnsusaduanuduainis
assagulionviinisufuananidluduesiunuuasnadwslusuan fddunsinssviduunald (Cost-
benefit analysis, CBA) tu n1sUfuanfunuuaznadniluswianiiintuieiduiivoniuu esain
NaanSuNUIEEY #1991NN15ATIERRUUUTEANSHa (Cost-effectiveness analysis, CEA) UaznIs
WATIEIAUNUEITIAUTElEY (Cost-utility analysis, CUA) S?famaU%’uaﬂiudaumamaé’wéqmmw IR
TAnfifistunasdauame wohdaduionifestuey WWosmnguamliansniluamudefiunande
Tuewanldiviloutunnueds (13) dedu Adenaneviuausuuyd linsiinisusvaasadwsguaim
viderdeansuivaneslidnsani Ussinafesas 15 - 20 (13, 14) mslivsuaavielddnsaniinn
Tunsuuannadnsgunmiy dwalisnadudunulssavsnadululumediditu dshogavesnisui

anNAANSHUNNRRdRI LA UUSEAVSHAaTa AR unAluladauguNN Aananslunnsen 7.1

M13197 7.1 naveIn1suuansednsdununuUsEantHa

nstigasluunauny luszezian asandiufuazuaaiden Tu
0¥ 52881781 10 U
AUNUNITINYIEMYS 100 Ay’ £58,900 £75,100
SurunssvasnszgnazTnniiniitosiuld 8 4.8
a
n1sUsuansIuIuASIvanaznazinnsin 1.39 2.68
fidesfiuld
andrudunuuszansua (lusinasusu £58,900/8 = £7,362 £75,100/4.8 = £15,646
an)
Snsdrudunuuszavsua’ £58,900/1.39 = £42,374 £75,100/2.68 = £28,022
@insusuandowaz 6)
un: (13)

‘msldsesluumaunusnu 10 Y hedesiunsegnarinnsinldfosas 50 Tutisia 30 T
‘Mslifmiiufuazueaidonsne 10 U fetiestunszgnazlnnnldfesay 30 lutanan 10 T
“unuvessasluumaunuinain MIMS fuvuvesuradouuagimiiufianain Torgerson and Kanis
‘anugnuesnsiinnsuansinvesnsegnasinawiiiudesas 16
“Shsnaniiuiesas 6

HANMIAMIMERT @ UAUNUUsEANENaIINNISUSUARLa llUSvaniidunnd 19y deasenis
dnauladenmaluladinuguninitaaes mnlifinisuuan melisesluunaunuiisasdufuyusenis
deaftunisusniinvenszgnaglnamninmsliimiiufuazuaaiden uiilovhnsuivan nadwsaziduly

Pennansanuyy

dmsulssnuativayuuazdaudaieatunislddnsaniivinduniownnssiuludiuresiuny

WAZHATNSAUNN aunse U wazdunlatugiion adui 1 (12)

91



wwamslunsufiRvesaantuguanuazanududaninisuwnduisni
(The National Institute for Health and Clinical Excellence, NICE)

TusemassnguiarUszinesnag lan msUssdiulassnmsiitnanssnumegunwdusing eds
wwnlun1suiaves NICE aandudenaiaeivualilddnsnandmsuauyuuasnaansuanmiany
Tngldsmaandmivdunuiosas 6.0 uazdmdunadndaunmiosay 15 (15) fudulumuduuziives
NTENTNABITUFVEING Y (16) Laelivnnadn minuadnsavnngninludeuSuu 1w Javnie
(Quality-adjusted life year, QALY) mﬂ%ﬁmwamﬁsﬁ"wm'wL‘i‘]‘uﬂ13LLam'jmuamsuamaé’Wﬁ‘qsumwLﬁ'uéﬁu
Fonaviuld deanlul wa. 2547 NICE Iendusnuusilildsasaniivindude sns1fesar 3.5 dmsu
FunuuazHadns (17) deidanarimifusnsinnumelalunsuilaasanaivesdan (Social time
preference rate, STPR) finsgnsaensadavesUsumasinguiiuinty wazdnsuuzilildsnsand
wiriuaudauumsuFoRanan (18) aunsznsd w.a. 2554 NICE Idnduanfiansanilazlidnsandmiu
wadnsau AU Wesnifuinmaluladiuguamuisesnefifinansenusequainluses
871 19U MssnwuziSansegaludin gnusailiuiliidudn usegslsfnu msiwdsuudasisnaduios
Azt liyinnsieszvindly (Sensitivity analysis) LﬁmLaué’m%’ﬂﬂiamiﬁﬁmamwumqqsmmwiu
szevenlitosndt 30 U lngliasdnsnandmiudunuiesas 3.5 wilddnsandmiunadnsauninies
av 1.5 atidandildsnsaniivinfudmiunsdgiu (Base case scenario) mnwuansemuniaguawlsiiiu
30U (19)

Mendsandl NICE iuaeunldsasandmiusunuuasnadnsivinfulul wa. 2547 16ide
Tudslr NICE ndululdsnsandmiudumuuassadwiuanmafumilowdu (10) Taotdniviniseneg 1a
Tngualagedendnmsmaasugmansiin mhonunasgimusulenieoidvusaiainisdny
a9an (Welfare optimization) meldtediavessutszanadilflumssuiuulovs WeeSuiendninmsi

TunsimungnsandmuiuuLATHAaNEN gAY (14, 20-22)

1 1w o

unisnsdnlngiiuindimualeuvieaslidnsand miunadnsiniidnsandmsudunu

U

i

lnglivgnainyaAin1suslaaaiuguan (Consumption value of health) WazaLTuAUYBINT

WasuuUaswuyuuseanana (Cost-effectiveness threshold) agiiuduiiaviainiuly

Claxton wazAnly (22) lnaTU1eLiaAnd N15ANTINNATEENITINTAUIAYIRALSUAUYDINIT
wWasuwlas (Threshold) kagdnsinisiiulnvenisuslaasuavammselity Yuediuidimungnia

APuUaIN1Ie L dUUleU18E151TUENANNT 0 UN LS 2 ANwEAD

1. msvibiyamdagduveanisuslaamuguninasga (Net present consumption value of
health maximization) 38n15Usziiumalulagiuavamaielaidvuneil vinlalaens

Usziilusiunuuaznauseloviveswadnsavamleglusuiiiiu (Monetary values) W3

92



AUILARAEVITVRIHATNEAUAYNIN BawIAnInd1Inssiunann1sivinlaadasnig

damyl (Social welfare) a9aAn1aATygAans

2. myiygaaagdugnsvesyseloviauguningsan (Net present value of health
maximization) TmsUssidiumealuladiugunmanelfitmuendad ldussdunadng
auniduiniy uiaziSeuiieudasdmduyuussanaadiuliia (incremental cost-
effectiveness ratio, ICER) f‘ﬁ’Umeummé’um (Cost-effectiveness threshold) %x‘i%’]ﬂ
ShsrduiunulsyAnsadufinsiniinnuarudua fazdeiunaluladduaunmiy
famnungay egslsfimu msvssqimnednuueitaosiliannsoagulih welulad
Frugunniiug vilhAnsgduatainisfimunzauiudseu (Social optimal) sty n1sld
Sanausunussansuadiuiuiaduisdoyatisdndusumudfaueanahladiu

gunm

M19197 7.2 Sns1andmivguamazaunuimzaunglaidvangsne vesdsay

Whnanennedeay anTNARANEMTUFUAN (dy) | BnTIARandmTuAUNY (d)

1. yarrdagiuvesnisusian

AUGUN NG IEN

(Net present =r—9, Rr—9, T 9,

consumption value of

health maximization)
2. yardagtugndues

UszlevunuaunIngsqn

! v =~ =~ +9g

(Net present value of

health maximization)
111 (22)
dy = dnsandmSunaansaunw (Discount rate applied to unadjusted health gains)
dc = dnsandmsusunu (Discount rate applied to unadjusted costs)
3 = INTINTAULATEUNAUAIINANAY (Growth rate of the threshold)
rh = dnsanunalalunisuslaasuauninsaaIvesdinu (Social time preference rate for health)
g, = s Msiiulnvesar1n1sUsinAfuguA ™ (Growth rate of consumption value of health)

le

= 9ns1aunelalunisuilaadianaivesdiau (Social time preference rate for consumption)
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Fattu Tunisinsgianmdmaneusn dudegadinisuslaadugunmgnussduduiatu
FsuszduanmnsaAnsmnsiuasuyadinisuilaadiuguain (Consumption value of health) waz
INAUANANAN (Cost-effectiveness threshold) Tun15ivasnzsile Fdlidndusieausulseismsiinaey
s wivnnidenldidmanediaes Anadwsgunmldlsignuseiiududitu dududesdinsuiuusans
AnszilagAfleianisiudsunUasuedinaiuainuduan (Cost-effectiveness  threshold) Wagns
Wasuulasyarnisu3laadiugunm (Consumption value of health) Gsnumsnisiidululalunis

UfURRensUTudnTand msuAunuULagNasnEAIaUN M (20)

Claxton wazansz (22) Iéuandlyiiuin uuufdRves NICE Mdenldsnsaumelalunisuslan
fraavesdeny () Sewvay 3.5 L“f;lué’mwamﬁm%’uﬁwqu (do) WaLdRNIIANFIMSUNAGNS (dy,) FLLUUTEL
melddeulvunsusgnaiiiy s15efl 7.2 wansdemanungauneldidinunsvesdsauasasenig
wilihdnsanazuandstunad manevesdany wiliiosnngueanisiadula (Decision rule)
vouthmnesaesunndtaiu sndanuiidmneiliyadidagtuvesnisuilaaduguaimgsan dy,
Uszanaldann r. indesnsinisiulavesyamnisuslanduguan (g,) win g, luuin wansdndany
Lﬁudmamﬂﬂiu'%Imﬁmqsuqua%uiuamﬂm dewalst d, #1na T wazdnsandmsuAuY (do) N9y
Wiy . sindne g, lesandunuiiiedudumelulagduaunmiidesdoaarluluouan Fayaddu
aunniinannaluladdisnanfdesastuuiy ogrslsioy sasandmivdunudessiudniinig
FularoaneuanuAuan () fe mnmemuanuduaniuiunuae Anslisasanvesiunuliae
nwadnsgunn esrndunilusunaninefwadwsgunmittiosas il dumsrziauussunidiu
aunmiutuluraedimaluladfuguamesd waluladfideaasluluewandedussandnaiade
Feufuilagiu fesduldivssfudesnsinturesyadduguainlilidadefiasinlisnsan
unneinaffy naifisturesyadiduguainauslinaaiafunuuasnadniduguamlusasiiidng,
gns1Aunelalunsuslnad1aiaivesdeny (STPR) AIUKANAINTUYDISNTIAAVBIAU ULATHARNS
Fruguamistusgfusnanaiulavesnaiuniiudue (Growth rate of the threshold) Liesagns
Fen melfidmnetuuufofives NICE agmangauamgnsdifimauanuduaifiaiad (g.=0) wag

WaAguNINASi (g,=0)

wndaauiidnunevirgardagduvesguamgsge Yselevdauaunnwinegludaliunm
Yaune (QALY) daandmduguniw (dy) Musnzauindusnsieumelalunisuilasuguninsng
NANYRIFIAY (1) wardnIIAaRdmMTUAUNY (d.) ALNAY 1y UINGE g Lﬁaqmﬂﬁwmmummﬁum
dudunnan fufuanudidyesiuyulusunanazanas meldidmneiuuifoives NICE 9
wangauRmensaiimeunnuduaiima (6.0 uardnsmmmelslumsuslanfuguaminanan

Ya3damn whnudnsiaunelalun1sustarseavesdsny (= r.)

mnfiasanenzlssnunsidenlddnsianiivvinduy wmieufifves NICE aztlugnisiivue

wlguefmgauilomauanuduaaiiienamiull Fdunmgumauanudueiuiuegivass
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Hadede 1) mamansalisatusulssnaduaunin TnemnsuUssanudananfistu eunusidnan
winy waz 2) nsfmunneluladiuaunn lnsmndineluladifvuseansuauintu luouanen
inasifanamazanas fatu matmualvinauaruduaiasdinaendienseunaniaasdudeaunid
pousuls usegnslsfn Tunsaingimuaulovieldsuyssnaivanzaulagusumauauduainy
ndnimsugenans tufensusumauanududmuninfisduresyardugunin (g.=g,) Shaandniy
FunuuazHadnsfuguamaglivindy WesandnnsAnundeuszdnduarsatunuin gadduguam

dnduslonasuly (23-26)

NANSENUYBINTBULIAKAZONSIAA : NIaiAnuIUsEInalne

[y 1

Tumau iR mslddnsianvinduiseiusineg vsednsanuand1aiusenIeduuLaEHaans wag
N30ULIAT @1XNIOUABULUAINEYRINTIATIEVAUNUUTEAVENG Tedanarani1sIna1fuaudfy e

walulagiuauaineneg lnsanizimalulagiunissnwivsewmalulagaunisdesiu ludwudazla

o [

UauenaressnanwaznIouiian Inglddeyaannauideiseanisléindulesiuuzisaunungn (27)

vy (%
v Al

Maillsiinsiinseideyaluuseiiumigg fail

o

1. ANWINAYINTAUNAMNL THUlILAAINATRITEaZNaENEIRaLa 20 U 30 U Laznaon

3

g dyveaUae
2. Fnwnavesmslddnmanduyuiasnadnsnwiiu lussauunnseiu dawaldlavinnisusu
an USuaniigdnsnansesar 3 Seuay 5 wazievar10

3. ANYNATEINITIENTIAATNILANANAUTEN IR UYULASHATNG

o
Y o

9l ¥nsiUSeuisuiuszeuaudnlagnef 120,000 UM LEAAINARINNTIE 7.3

INHANITIATIZUNUI

a

1. deszernanuiu lemafmaluladdugunwlvszfenuduaiifiugstu annang
7.3 9249u31 ICER gasnvnadentidnagyinisusuaanselifiniy fuuiliuanas uay
wuimnaiiien Pap smear vn 5 U (818 30-60 U), VIA wn 5 U (918 30-45 U) uag VIA N
5 (91 30-45 ) $2U Pap smear 9 5 T (87g 50-60 U) i ICER findnsziiunmiia

19318 120,000 U mNvun Wednmulunaenarydevesyie

2. msUsuanduualiuvinly ICER daniiuauiiomeuiunshilausuan wienaidntdemnis
fo nisldlausuamiililonavesnsiissisunulszansnaiiannitssauauaula

NYNULINTY
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3. lunsdllgdamanviiiu JSuaaianunuuaznadns nslddnsianiigadu dnalleniaves
ANuANAIantoyas Nellagiiulaannaisne 7.3 Wessesiandnwivindu lidgdies
lgsumalulagsmuguamlag Anu 1wy Pap smear n 5 U (918 30-60 U) islddnsan

Winduandesay 3 1Wusewas 5 uazsesay 10 awwiudn ICER fAnAnduiess) windu

199,942, 239,032, uay 365,388 UMAeTaUAIL MUY Aiszoziian 30 T

4. nsldgnsaniuand1eiulunisusuaniunulaznadng dnaneauAuaA1venalulad

AUFUNNITUT il

o nsdllddnsanvestadnsganinduny msiinsnsanvesHadwsliiganiduny
wnTudos axiinal’ ICER ﬁﬁ’uﬁmqﬁumﬂ wu nsldensianiovas 3 Sovay 5
uazfovay 10 dmiunadns luvasiliusuand mivduyuvesnisly Pap smear
yn 5 (91g 30-60 V) fiszaziian 30 U gl ICER winfu 326,885, 539,680, waz
1,805,551 unsaUguniaz awaeu s

o nsdlligmsanvosnadnsinindiunu MaiusnsanvesiuUlitAgInIHadns
untwdes sxiinalel ICER Srnantesas wWu n1sldsnsaniosay 3 Sovas 5
uazfovay 10 dmiusunu luvasilivivandmiunadndvesnisly Pap smear
v 5 T (878 30-60 U) Aszoziaan 30 U aglel ICER winfu 92,232, 66,787, waz
30,515 vAelgun1iz auasu Wusu

o nslidnsanvemmadndsinnindiuny aztreifinlenavesnnuduaveunalulad
drugunmluszogiaiiduas Wowsuisutunisldsnaniivifurosiuny
LagRATNS 130N LYaNTIaATBINAANTEIN U LYW Pap smear A 5 U (81
30-60 U) aiiiudnfiszeziaa 30 U ileltdnandesay 3 dwdusunuuagliviu
andm¥umadns I ICER winiu 92,232 umdelguans Jsniseiuaudule
318 120,000 umieUaun1g uatlddnsiansesay 3 Wiy dusuduyuuas
wadns 16 ICER Wiy 199,942 vinseTaunz way ICER Sendiuduviaty
326,885 Umslgune Leltdnsanuesnadnigenindunu (Fovaz 3 dmsy

HagnswazliuTuandmsuaun)

nansnyiludesiiaenndasiunisinyives Bos wazame (28) Jeldiinsmusiueidods
msltmeluladsugunmsing len nsliadu Tsaumnu uazlsauzise Taonsdnunfisausuiléi
msssiaalnenisiasullasdnsanvessadnsaunm nansAnwmuin nMsUiuannadng
aunmeesaTaniiuanmstudmasgsndensiiaszirunuUssansuaveanaluladiunslosiy
vnadnsguamluszozen wu msliiadunnifinusniin vomaluladiunsadanses dnate

AsEnwInLandlmiiuIn n1siasullassnsianiiddinasgaunnaanisdaaulatdenmaluladfaiunis
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a =

Yoy sndregnadu lunistidatuliadsudniaud mshivsvandamalvinisiiasgisunulseansuall
f-ﬂ'w‘i"m'j']meumfmﬁumﬁmuauuz (Suggested threshold) usidniin1sUsUan HATEINITIATIEARUNY
UsvAvnaitldnduiiganiumauauduaiiaueuurls uenaintu dmsuimeluladfunisinw Wy
Tulsaumusaglsauziis nsdsuulasnsaninanenisinaulatesninnaluladdunisdeady

4N

gnnanvasfuuLasNadnsiuunzaualsianduwinla

nsUSuantunuAnINkAnNIINMIUTInAvesaryanauadnLazanaslulazd9LIa B9

asuelame 3 anvseiail

1. uwiazAue193ziiTineglidueinenaglasunadnsainnisusiaalusuinn wazenaae
Jululdnwelulaglawelulagniwsomaluladiuguanimueasiiyatosaainms

Awmaluladdnay Fandsuiuasuly ussrnuduauludany

2. Hauuazdiauiinuianelanazuilaaduavieuinislutagduunnniisenisusinalu
auIAR UsaNiend aniaunalalunisuslaad1uIausans (Pure rate of time

preference)

3. wnmenisaisgladnulduiuulusuiag n1slasuatafn1sRiuIuINEURTIULe

Y

siiAaratluawnan 1o NALTIBTY Y30193Na 1IN sUTIaAn i YuluTaq Uy

rilyaruinninisuslaalueunan

NN nsUsvandunszuumssadnmansdmiul fuauuandsiuawe iy
waznadnsmihuTeuieudu lasnsuvandmivusazdluouanaiunsavildine ligeendudou
fio thyarvasiunuvSonadndugase (1/(1+1)) 1o r fe §hs1an waz t fie szoziaa @) (2, 3) T
dananildaziinasoyamiiagiugrsiils (Net present value) fio Shsnaniigendoszoziaiisuiuay
vilviyartlagtuavdalafiam fauandumssi 7.4

MNMINUYITTANTIIVI s ATk uN wuhdnvgaziausliufuandununasnadnsly
owanlagldsnaniidosay 3 wazuuzilivhnmsinnesienulaie Tnsennadldsnsufetuisiuny
uaznadns vionszsinnuhlngldsasdisneiu 1wy 196as1ovay 0-6 dmsunadnd uazovay 3-6
dwdudunu ssdmsewiielanuugilildsnanifosas 3 uagiianzimnalnednianiosay 6
Tnedmsnaniosay 3 flesdniseundilaniauetilédnsdantain The US Public Health Service Panel on
Cost-Effectiveness in Health and Medicine (3) @slivnnaindunuuaznadninsazgnanneuadly
danflaenadestudunuaidslonavesmuililunsussifiunisamuansisay lngusziuindasios
oy 3 hfushmaniinzanitan @arudssiesiian) dmsunsUssduamuduamnsaisisag fad
Snargeaniiaglflunsuivanasnduisiddyanidensinuduudonadniiietuluowian (8)

99



A197199 7.4 A1USuan (Discounting factor) N8R 1aALaZIUIUTALANFINNY

o 2nI1an
1% 3% 5% % 10% 12%
1 0.9901 0.9709 0.9524 0.9346 0.9091 0.8929
2 0.9803 0.9426 0.9070 0.8734 0.8264 0.7972
3 0.9706 0.9151 0.8638 0.8163 0.7513 0.7118
4 0.9610 0.8885 0.8227 0.7629 0.6830 0.6355
5 0.9515 0.8626 0.7835 0.7130 0.6209 0.5674
10 0.9053 0.7441 0.6139 0.5083 0.3855 0.3220
20 0.8195 0.5537 0.3769 0.2584 0.1486 0.1037

U7: 2INAITAUIUIINERNT

PV = FV * (1/(141))

g PV = yaAUagUu (Present value)
FV = yarluewAn (Future value)
r = 9m1an
t = Syevan Wie e o Ui t
(1/(1+1)) = @suan (Discounting factor)

1y a ISPd '
nInumualian1susziiiumalulagmuguanvasinsssing

International Society of Pharmacoeconomics and Outcomes Research (ISPOR) (29) &
wnugilansuszdiumalulagmuguamveslsemeanieg Nalansiu 34 Useine (35 eile) lngande

waNMSLAEITU Hielmeren wazani (9) dednngueiloUssiiumealuladduguamesnidu 3 Uszian
oA 1) wunamsUssliumaassgemaniviefuuzihlaofidormngluusazsema udlilygsiofidu
‘vmﬂwsﬁﬁ’aﬁ’u’tﬁﬁmwmmmﬁmmmimqm (Published pharmacoeconomic recommendations) 2)
mmensUssifiumaasugmansvsefuuzilofidoinaluisazuszma dadugilefidunisnns
JeAuldlneniieaunua1s150g (Pharmacoeconomic guidelines) wag 3) WuIN1eNISUTEAIUNS
iaswgmansiitelilunisveannsifouen (Drug submission) Fafugileiunsnstadulilasmieay

AUANE58UE (Submission guidelines)

lunisiarsaunseuainmsldlunsuseiiu dledilngazuusdilvinsounafisvesiian
gIuwiEIneNIEATBUARUAUNULarHaaNsIAATY wildlaseyssugiiainiedy Jagduiiiies 4
Usgina ngileUszidiumalulagaiuavanlildszufensauiian laun a8 aniusiziade

AINLYDSHAUN LAY DATLEA
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INMTTIUTITYalaY ISPOR (29) wud alledrulvgjimualildsnsianvindudmSuduny

v a

LAZHAANSAUNAIN 11519 7.5 wansliiiuind msulszmanuuzililddnsanfivindudnsnies ag

Fonldsnsaniadeiovas 4.32 lnslidvhiianfosevas 3 uavgeiianfoievas 7 Jemadansnandliisau
vnszmeailildszydaauidnafildamdusiile Wy Jsemadu ssyitldsannends 1 Tdmsu
funuuaznadnd vieunsuszmaldsnsnanvinfuudlivatedng laun WSumna adawosuaud uay
fuuaud TuruedinguussmauaiBen wisesuaud TUuaus wozafenuaus sauvisay 4 Usena 148051
anlaivintu Tneidenldsnsandmsunadnsaunminindninanvesiunuisaenadesfuduuziion

AN®TAINTUNNESangy (British medical journal)

Tngagufie Mslddnsaniedtiuaunsarild wmnivualinauaiuduan (Cost-effectiveness
threshold) Al wazdmuadnstandiniufunuligandt maaiadwauauduALingy World
Health Organization (WHO) lauuginlimnuadinaiuaufua lifuauyinvesnaningiuiasiy
nelulszinasoniuszyns (Per capita Gross Domestic Product, GDP) FauansliAiuinnauay
FuArmaifistuannia duuussmalnetudufunmeuauduailud we. 2550 sz
100,000 U sielaunay (30) sexniinsiasuntandu 120,000 v (31) Fsdaliiannsaagulén

wauANuANAInTUAs UK amT b

A19199 7.5 adfarsnsranildlulszivadig vilan

o FX 275180 (5988%)
nmswaenlgdnsian B
(e wae | dowgiu | pwdey | dan | e
é’mwamé’fuv!uwhﬁ'ué’mwamwaé’wé
INTNRNOAT AN 19 4.32 4.66 5 3 7
gNI1AANRAEONIN 3 3.56 3 0,3,5 0 10
R -
PRI 1ANAUNUEENIONTIAANAANS
9 g
AU 4.4 4.4 5 3 5
5
NAANGS 1.6 1.6 15 0 3.5
Taviaamesyuy 2
Liszydnsfnan 1
a
7N11: (29)
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daruanuzdmivgiionisuszliumalulagdruguanludssmelng

1. nFaULIAN

nseUnAT MstszeznatgUILBeTlarATeUAgUR LY ULAzHAd YR unAlulaTi ugYAN
Turnrilgslifiafien Infiszynseunafienslilunisussfiuanududmnanssuguegisiniau sniu
ssrnseusielaniuuzhlildszozioan 10 9 lumsusziiumaluladfuguamuesnsinsevidumu
UsgAniua TuyuuesmaUfin sroznan 10 Biu onqldifissmediastadunuvienadnivedlsanie
weluladfuguamuisdald wu Tsadess mslidedu dadu dmsuaiionisussiiumneluladdiy
aunmaadingatull velaueuuglildnsounaiflenuudismeiazasouaqudunuuasnadnives
weluladfuguam uazanunsaiziumaiauvuitassmiedoyaideszuinineuilfifieyssanaue

suukanaansluswanfvziadunseuiuinslddnsanivungay
2. msUiuan

NBUIARANILATETAEATIAEIAUTATIan Ao Aufanalalunisuslaadiaial (Time
preference) WavduyuAndelan1aveIu (Opportunity cost of capital) $3UN931NNITNUNIY
I5IUNITUINALDVRIUTEINARN Y Niauauuglilidnsianvasiunuuasnasnsivileuiy Ay gile

nsUszdiumalulagimuguamvestingaduiifinsauanuslvlidnsanvesruyuiasnaawsnviniy e

Jowar 3 WiouNwINATIATIERALLY (Sensitivity analysis) 1A

nstlwmalulagaiuguamiinansenunivaguntesndi 30 U arsiinisiasizianulilag
Wagudnsanveisruuuaskadnsiudnsuietiulugiesosas 0-6 lasanunsadnauenalugy
Tornado diagram 7igns1ansovas 0 Uay 6

Tunsdlmaluladduauaindidnansenumagunindond 30 33Ul nsdiaszsianalaansle
gnsandmiuaunugIningnsandmuNasnsaunm ﬁu’aﬁlﬁaqmﬂLLmﬁmLﬁmﬁ’muﬂizmmé’mqmmw
fmngaumualisasnsiulpveineuaudie (g) wirdusasmadulsvesanisuilaadiu
aunm (g,) e muslvunaveseuuansssznisnsandmivdunuasnadwsiuosay 2 adu
faviildanannnariiswesdadssnandmiuiunuuassnsandmiunadnsaunmilflungulsine
fldsnmandmsuduuuasnadnslivinty wasaonadosiudelauouuraigaues NICE fatu n1s

[

Ansgianulilunsandelliausiusiilddnsnansosas 4 dwsudunuuazdnsnaniovas 2 dusu

[y

NARWSAVNIN

q
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v
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walulagauguam lngdumanudaiauaindeyaniainuwiuey (Certainty) Wiudunsalyl
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LUIRALASAANNIT
1. haszianulaiinananuliniveuvasnanls

NM5LAT1EYALLL (Sensitivity analysis, SA) JunisfiansananuUasunlamesaussunn
wuU3A (Point estimate) §1MSUNAENSAINAITIATIEYINTAFIU (Reference 1138 Base case analysis)
Liun flumusu (Total cost) Yan (Life year, LY) n3eUgun1ie (Quality-adjusted life year, QALY) uay
5@131&’3%@&é’unuﬂazﬁw%madamﬁu (Incremental cost-effectiveness ratio, ICER) ssiniAnainaall

winouvesmUsAainduladeniinnud Ay senaansiueg

1.1 Deterministic sensitivity analysis (DSA)

mMsinszianulinuy DSA WunsmunauasfiensveinisilasulUasesanisdng e
AuuprAuuwUsvesladuddgleglugendululy wu Aige Aasan fide (Range) Andesiuy

1195§1U (Standard deviation) wazaaLlasiu (95% Confidence interval) usu

One-way sensitivity analysis

AFIATziaulLUUNIGRes (One-way SA) 1 W3 DSA dladeuazdeuldosns
wnsviane wuldannnidesas 70 vesmsane (6) NSRS dsuulatvecna
msfnwdlomuunemuiundsiiazdads e1veduenanmsinssisetormunseiiduniss
agu msthiauese Tomado diagram o1afiusglevtinnni inseteiliiutladediinade

AU lvBINanNIsANEINS U Ura18a?
1. Tornado diagram

AMUENIVBINTINLAAELNSIU Tornado diagram @el@a1n One-way SA @xviou
TAiuAulveINanIsAnY (WNuUeY) MARIINAMUTULUSURIAIAILUTLARE AL (LAY

f9) Wamulsaudarnunldlunsalgiu (Reference 130 Base case) Udeidfyuin

'
=

gnazegiuuuan luvugnmulsdadinsnadennuliieenitagegaudamudiiu

9 U q

o a

dTuLdunsauIReiaInE1uNAIwUs Ae Reference case analysis #1@A9 Point

estimate ATIATUNANULNULDY

U7 8.1 wand Tornado diagram we4A ICER dmsuensnwuzisaiontmied

(7) agdunalain n1TmaUauee (Response) Uvs819auladne (Rituximab tay CHOP)

FaduarmnuLdssduRms (Relative risk, RR) funiaidanidusdSeuriieu (CHOP) &
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sviswannfansennuliwiueu luvaeiinisnduilugi (Relapse) dnansenusioaaiuls

Y9IgnTIE WU UUSEAVSHAd LN AR UY R

=1

sUT 8.1 Aulav99 ICER @ nsuU Rituximab Tuni1ssnuuziSasanynans anfulseulseansuania

v

Aalln 91m181 Laressauselevi (Utility)

U52aNSHANIINDUEAUD D
rituximab (RR, 0.11 - 0.19)

31A1 rituximab
anag 0 - 60%

UszandSuavas CHOP
(response rate, 0.30 - 0.69)

assauseleviinsdinauduassianissnen
(utility, 0.55 - 0.91)

anudsssanisnauliugi
(relapse rate, 0.37 - 0.61)

anudesduRnddanisnduliuga
#1954 rituximab (RR, 0.11 - 0.19)

250,000 vaW/QALY 606,000 U/QALY

Incremental cost-effectiveness ratio (ICER)

fan: (7)

2. Threshold analysis

M3MTndAn (Threshold) vesdadeiiduievlwinlvinmadenlamaudennisd
ANUANALEND 138N MTAATIEINITATAR (Threshold analysis) N1TILATIZVAIY
TuU One-way SA @1115051891UHA91A Threshold analysis iu'gﬂﬁuaaﬁﬁamm S
“Sasdrusuyulstavsnadiudiniiendesnii ... vmdguane asuindsus ... 4

AINNTT ... 1138 “naden n ANAINTIMINEeN ¥ MInFwys ... IAmnndn

TumaUiR Mulsiamutesindidviswageiemulvewanisinu fe s1amedunusioviiae
¥93g1m3eTINIw Inausiilddmiunisdnaulainmaluladduauainlaazdanuduaineide
wdnn1sveanaIueesnninlafiozdns (Willingness to pay threshold) %a’?mﬁu;gaﬁwiamw
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GNI) Baiaeldyadivinfu 120,000 vwmdedauatiz (9) egralsfnm Tudagdu Ussmalngldiunis
onszFugIUEIaLATEERY Fasuiaslanlddalveglunduussmaisiselduiunansiasfuuu (Upper
middle income) Inafisglauszanfsenausesyngnuis Atlas method Wiy 4,210 MSeyansy o
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Multi-way sensitivity analysis
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5U# 8.2 Two-way threshold plot &m¥uisn153nw 3 naden (A, B uag O)
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1.2 Probabilistic sensitivity analysis (PSA)

Wesgiauliuvendeaiuiiasidu (PSA) danudidgleldteyasinnisidense

uteyaseunnadavilirmvesduwlsiianuliviveu (12, 13, 14)

N15A1WIR Point estimate YasAunuuazUsyansnativuldlusunsumsuianoslunsaua1ves
suwdsidululdgmates ass audnvugnisuanuastoya (Data distribution) Miidnzay Feauisald

lUsunsu Excel %38 Stata dwUguAnIaN vz TWANKATRYARAINETY (113197 8.1)
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M19197 8.1 dnwazn1sHINLITayannuUaguarmATlUNduA

anwaizdeya Adslumsdue
fuys , A1ShAN

A dule Excel Stata

o

aanhasdy  dndau Beta BETAINV(RAND(, 0L, 3) invibeta(aL,B,uniform()
(Probability) (Proportion)

0-1
assaustlowl  Aadles Beta
(Utility) 0-1
Usgdndua 9msndi1u Log EXP(NORMINV(RAND(,Lm,Lv))  exp(ln(m)+n(v)
Fuins (Ratio) normal *invnorm(uniform()))
(Relative >0, 1.0, >1
efficacy)
AU W Gamma  GAMMAINV(RAND),L3) invgammap(CL,uniform()
(Cost) (Positive

skewed)

>0 fi§ +00

winews oL waz 3 Usuengusns (Shape) Tesnisuanuastoya Fagnivuadie Mean (wSe Proportion) uag Standard error (SE) fuam

e

16’1'5{&5 Beta distribution: O = p*(p*(1- )/SEZ -1), b = o/(p - O) wag Gamma distribution: Ol = (mean/SE)Z, = SEZ/mean
ppTti-p p

Lm ﬁamsmﬁaugm’ﬂu Logarithm @115U Point estimate maﬁﬂﬁzaw%waL%né’uﬁwéﬁi’iqa%ﬂugﬂmaq Beta-coefficient
910 Survival time regression %30 Logistic regression

Lv @9 Standard error ¥4 Beta-coefficient Tugﬂ Logarithm

RAND( %38 Uniform() \Juilsfduiiduidendnsznine 0 fs 1 feloniawiig fu ileldlusunsy Excel uis Stata
ANAIIU

Cost-effectiveness (CE) plane

CE plane 1uunugiifiuans Point estimate YofuYy (Wnue) wagUseAndua (Wnu
ugw) dwdumadeniianladnw @egflu Quadrant 1, 2, 3 vie 4) ileIsuiiguiumadendi
\duduSeuiteudsegfigadnia (Origin) Awa1adu (Slope) veadunsaTiionsznine
Wisuiiley (Myadia) fusmdedsinuidieglu Quadrant 1 @anziusenidvavie) Ae

L 1 a o

gnsnarudunulsganinadiudadanduuin muieanudl emsedssnutuiyseansua

D

AnTusRunuaIndIIeuiiey) limsianmamesnsdiuiunuUssavsnadiuialunsdin
fidnduau Fufnanmadeniiaulafinueylu Quadrant 4 (UszavBraseunitwassiuyuganin)
30 Quadrant 2 (UszdnSuadniuaziunueinid) Wesndanuvanedniaueguad fe L

o w

ANA" (Dominated) %38 ANA1 (Dominant) ALEAU (15, 16)
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Tunsdlued PSA llefin1sguavesdinysdng nateass aglddnuiugandudunuuas
U5eANSHanIuTIUINATITEINITAN waznIeaneey (wanidenuliuiuey) Taeseu Point

estimate ﬁlﬂumaﬁﬂiﬁﬁg’m (5U7 8.3)

1ugﬂ17i 8.3 Lé’uﬂszﬁuaw,ﬂué?qLLazLmuuauﬁmﬂqugmﬁnﬁmaaﬁam%uLﬁ&m
(Docetaxel) wansuszansua (lumhelaunne) uazdunu (umiesiuuim) vesediaulafinm
Tlaiuanenaiu dwmiunaiinsdigiu @anaxivgiignest) eglu Quadrant 1 uanih Gefitinib &
UszdAvSnauagaunugendn Docetaxel (Usyunad 0.06 QALY Uag 88.5 Wuum auasiu) Ml

a

gnsausunulseavsnadiuindanduuin (Ussana 1.5 dmumsie QALY) (17)

NATEY PSA 21NN15duAIUUs 1,000 A3a A 9adn9 1,000 9afinszasaglu Quadrants
1 uay 2 Fauansdt wiaeflanaliviuouvesdiuus ud Gefitinb 1Wuszansnaiiuinndi
Docetaxel nnsduiuUsnnads lududuny enaulsiuiuouvessudsunsduninly Gefitinib
fidfunusinin Docetaxel (Quadrant 2) uazilmaesinlv Gefitinib Hduvuivitfundegenin
(Quadrant 1)

JUN 8.3 CE plane uansiunuuayUszaninavese Gefitinib lWSsuiiguiiu

Docetaxel lunsalgnu uag PSA (du 1,000 AS9)

)

, NUUM

(incremental cost

AuNUEIULAY

v

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
UszanSuadauiny (incremental effectiveness, QALY)

fan: (17)
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demmualianuanudulafiszdrevesdnuvseinerdesiutuainagud (0 vmdaw

M) (uuspnuuo) Ui +00 UI/QALY (Fuuszunuii) Swuugaiiogldmauamniila
fagdgvosdenudsagyiounisvensuimadoniauladnu (Gefitinib) Tanudual (Cost-
effectiveness acceptance) favildnduiiudu faiu Asvduvounauanufulaiiazdieves
dsumilsq annsodunuiahasdulunseensuihemiosinvdanuduals Ingoide
#anN135999 Net benefit approach Fail 2 33 Ao Net monetary benefit (13, 18) uag Net

health benefit (19) (Faulaaunsafinuseavidealuuni 8 vesdils adud 1)

U7 8.4 Acceptability curve wasenitaulafinw 2 naiden (Gefitinib ua Erlotinib)
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fan: (17)

Acceptability curve

puduiusIznInanusiiuvesnuduAtiuaNuiussTe BN U ANl TIvY

Frevesdeny Suanslififiugng Cost-effectiveness acceptability curve (g‘d‘ﬁ 8.4) (14, 20)

T Acceptability curve 9n3U7 8.4 fianuuiazidu 40% 71 Gefitinib azluszansnag
Andnuazdunueni Docetaxel Tl duduuSouiiiou Sonemiedssnuludnvaiguilindu
(Economic) Dominance tilasa1nvinlwlsendaalginelaesiu (Cost saving) lonan Gefitinib

fianuAuataziinueg19tne Wellaaudulafiazanegeu W 42%, 45%, 48% uag 55% 7
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WTP threshold 100,000; 300,000, 500,000; kag 1,000,000 U ALY wenand agisiuld

¥ 1 v

31 Erlotinib Fudugndnniadennilall Acceptability curve agdinin FaiilennaiiazAuantioy

q

N1 Gefitinib MwaruAmuLALlaNIzIeVRIFIAULALITY

Expected value of information

muauliuiueuvesdeya vilvlilonadadulaienainlumsidennalulagmugunn

1A

AnddanuduA anwazvesnudeneinuun (Consequential loss function) 31AN13

v a

Andulatianain Ao Andelonia (Opportunity cost) F9luNIAATEFAARTAINITOAIUINULIN

Auaaydelvieglusuvesyaciiu 158nd1 Expected value of information (21)

(% a 6

LARABIfUNTIAT YA 1vesteya (Value of information) Wududndalu
maninsiaszsiiitentsdindula (Decision analysis) (22) yaramgadsluningmanam
Aanansvesnsdndulaneldanulsiwdueuvesiaudsiildnanun 3o Expected value of
perfect information (EVPI) 3sfiAuinfu nasnsvesafinnnnds (Expected value, EV) 5ewing
ﬂiﬂjmﬁmaﬁwﬁﬁaﬁqm (Best payoff) Qﬂﬂﬂﬂiﬁﬁa%aﬁaugiﬂ (Expected value with perfect
information, EVwPl) Aunsalildnadnsiadvanmsdndulanelédteyatiagiudeiinnulsiuiuey
AN51991 8.2 wanefiegen1sIAn EVPL agadne lagldnisiiasziiiientsdnduladngu 3

naden (A, B waz O) meldmnuinaziduveadns 3 wuu (n 9 wag A)

melarnuliiliuouresadnsyaal n1sdnaulanviiza fe 1den A faduniaden
AlviAveInadnsiade (EV) aean Ao 68,000 U (EVa = 200,000x0.3 + 40,000x0.5 -

60,000x0.2) luvauzfinnaiden B 191 EV #ndn @o 42,000 U (EVg = 70,000x0.3 +

50,000x0.5 — 20,000x0.2) wagyuidon C (wu n1skaivieslsiae) Tien EV wiriu 0 (Fue)

Tunsalinsruuiveuitnniniesdulunisifenadwsuuu n. v. wag . WiAv 0.3, 05
uaz 0.2 mudiu uazargeaniidullldvesnadnssiana1n e 200,000; 50,000; waz 0 UM
PEU madwsTimavTaanansiideyaanysalil (EVwPl) agiievindu 85,000 U1 (EVWPI =
200,000x0.3 + 50,000x0.5 + 0x0.2)
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A15197 8.2 EVWPI waz EVPI neldanulaihiuauyadnadwsuu N 9 kag A

HAANS N HAANS U HAANS A
AUy
(pProbability) o3 o o
ANUDINATNG
(pPayoff, um)
9den A 200,000 40,000 -60,000
y19.a9n B 70,000 50,000 -20,000
nden C 0 0 0

AveINsiToyanauysal (EVP) Jufieufsslatuandalenaninsndulatinnainme
A likiuauvesteya FelAwvnAuaIuYes EVWPI gendn EV, %38 85,000 — 68,000 =
17,000 uw A1 EVPI Wldlunisdnduladn asveaenisdndulanieldanulivivenvestoyand

aglullagiunsely deu mnmsfneiTeiiaduieliladeyafauysaiiiunugendn EVPI fia

17,000 um Aldpsvzasnisdndulardean A

19991nN1911A1 EVPI 81@81dnn139949 Net benefit approach wutAgafiunisaing
Acceptability curve f9tun155189UA1 EVPI Faasvilusuuuuifeniu Ae uansaduduius

994 EVPI Aumauanuinlafiazinglussdiusingg fsgun 8.5

N3U7 8.5 Andelenaannisindulatianainnsizanuliviveuvesdeyaily asdl

1 [ = ¥

warasan ndsauvdefiieadesdaudilafiagdnedmivussaviuadifiatu 1 Javnnandu
{1 40,000 Um Aiszfummiinlafiazaresedauninziiesnin 30,000 uMuIeann1 60,000
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N1357891UHANTSUTEIUAINANAMNINE 51 TUEY

3A. A3, NEY.a¥1 AINAAUA

ASNAYAIANS N1 INEYIAEUTAA

unin

WWINNITIIBIUNANITUTEEUANUANAINI9E51504Y (Health economic evaluation) 1@
Usuusadiomanund 10 ludilensussiumeluladiuauamdnivssmdlne (1) domluuniag
gatfutelausuusiddgiisiunissiesnunanisyssfiunuduamisaisisagy Tnonismuniy
forauouuzangiion vosiaUszina (2-11) savisdinnsesunelagldfiognsainauideiFes “A cost-
utility and budget impact analysis of allogeneic hematopoietic stem cell transplantation for
severe thalassemic patients in Thailand” (12) mﬂ'ﬁzﬂauLﬁaﬁﬂﬁ;ﬁémﬁmmL%’ﬂﬁmméﬁu 2819lsA
pu levnludruveannuiuaransnumugiion vesiUssmAanIng uTsasdenliandie

Ui 1 (1)

WUIAALAZUANNS

1. MIFYNUNANITUTZRUANNAN AN TUE Y
1.1 MINRUAYBULYALALINGUITEIAYBINITANY

Tuunihwesseaunisfine msusserefafiunvesdami (Background) wagANLAIARYDS
N15ANW (Study rationale) NaNFENUNIAFEN 19U ANNYNVDILTA BNTINTIALSA LardNTINISLELTIN
WDudu waznansenundensemuasugenans s1eavideaveslasanisuieninsnisililutlagdud
Aeadumsine minfimsimuadinmsuidemseglusunuuiinavesnis@nwiannsoneudan

NuAFetuld Aanunuideasyigyinlianunsaninuaingussasdvean1sAnyl AINuIIRITIEY

!
=

TrUseasAvean1sAne (Objective) wazAl5iin1503UI8YULUAYDIUITETINUBRIUTEVING

] s v

nauilmuneNfen1sfinel (Target population) HAZHAGNSNABINITIATIEN TINVINTOULIAMNTO

58EELIA9ATEUARY (Time horizon) Tun15UTEIlUANMUANAIMINAITITUEY HaEAITTEYLUNDIVDY

'
o w = [

n13fnw (Perspective) Liognadmau ilasarniludiudrdgiazimunussianvasdunuildlunis

o

AATIEN (7)
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[ 1 [

Fauanslusiegrsnuddesanandnediu (12) lumeuduvesnisnwiinisszyiiuvesdami
Aertunsinunlugihesdadiflovinguuss Inveduissiwaziduadnuuzvedlsauazdniinisin
Tsamdadidlosiaguuss nuideilldseyanudfyvesnisiinu nanfe fauinisdnudenisnge
L‘Uﬁ'&‘ud’l&l"umz@ﬂ Hematopoietic stem cell transplantation (HSCT) %ﬁﬂﬁi{ﬂwﬁiamamammm
Tsald nimssnundalinmunann dewSsuiisuiunsliideauazenduman BTICT) Adunsinw
wmsgiu luvnzdudslidnmsfinuniunsussduamuduavesnsliideauasnnssnudieds HsCT lu
AUgsdatilsvilagulsanney Ussnauiudidnaunandseiuauanaiumhilaudeanisteyaniu
AANATIENSTAUIRINNSSNWeETE HSCT e lldlunsdnduladeulovieiiiefinnsaniins
$nwenedB HSCT msgnussqegluynansussleviniels osnngUaeidavsussiuguaiwdunings
liannsathfisns$nusneds HSCT WelSsuiflsuduitanavsussiudsnuviodvdatainisiiswnns
feu Sadinstmuairgusvasduoamsinwifiolssifiurudusmeassuaureisasadentag
Tasomnedsan yavisUsziiunanssnuiusudssanaluguuesosizuia mnnsinwdeds HsCT
HANUANAINNATITNGY UAURUAYRINTANWAzLsiundusUhesdadillovlinguuss tngldisnis
Ussiilusunuessnuselomilagldguuuudiass Markov tleuseiiiufunuuardavanzaasnoigdoves

N9
u

1.2 nMsiaanmadsniigdvisunisidSeuiisu

MITUTIUIETWazIBEnvemadenildlunisidieuiisulagesuretunguainngladuden
mudentiulseuiiou 91ndeg19veanuldde (12) uaasliiiuil 11nsnislunissnuvdUiesdadidle

giaguusdtulagiu lun nislidesauazeduminuaznsiidadasudielonszgn Tunsasniudend

= a

N1595U18895189a21D AT AnaT TRl AsvRIuAaTNIRADn Famudsnnuiuussulieuiiduy

ndenfianaavinidedlngdaniuuuinialjUalunisiner a1sesurgmaienilddiviunns

q
[

Wisuieuilagdiglvenudilanazansathluvssendldlunvujifasala

1.3 NIMNUAENITUTTUANUANAININAISITUEY

'
o

n15UsELiuAINANAIMIaIsIsguaInnsaUseiiiula 4 35 laun I5dunuega (Cost-
minimization analysis, CMA) 3%&?14‘1@1434@15 (Cost-benefit analysis, CBA) 3%§unuﬂizﬁwﬁwa (Cost-
effectiveness analysis, CEA) #5a35aunuasiaUselevl (Cost-utility analysis, CUA) Tusigaunisdnw
msfinsszyItmsUssiliunnududmeansisaguiililunsiiesesiliegndaau TaeBn1sussidiuns
aonAdastumnuILITe uenand AssEysULUUNTITE (Study design) Lty nsUszidiuAuALAY
neans1sugulagldsuuuudnass (Economic evaluation model) %39n15UsELHUAIINANAINIS

a1snsaiguauRlliun1s3iden1anatin (Economic evaluation alongside clinical trials)
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mnfunsneilagldsuuuuiiaesiiastunideunuusssued massyslavessluuudiass
WU Decision tree model, State-transition model (Markov model) %58 Probabilistic simulation
model msfiununmiluansanmugmaguamlusuuiaesiargnasiiuaninalnnisidsuaniug s
ssunsnmaduiuluveslsavdomgnisallusuuiiass uenani msszynseuaildlusuudiass u
nsdilduuudians Markov Ansszyszeziiailuudazsey (Cycle length) wag Software #lHlunng
A uariBnsnnaeummgndesvemadnsldanmsmunlaglduuudians (Model validation) &4

dANAITEY fie auuRgIunmun (Assumption) Mllukuudiases

9NFE19311ATY (12) JUT 1.1 uansuruANLUUTaes Markov MiiBazideavesaniugnig
qun e 5 aniug laun 1) anugdtasldumsdnudae HSCT Tullusn 2) anusddiaeldsunis
$nwiene HSCT w30 BT-HCT Tudil 2 3) aanuzfigUasldsunissnuise HSCT ude BT-ICT lulidald 4)
anuefitasdumaranmssnwse HSCT wdwdeulusnwisne BTACT uay 5) anugigiieideTin
Tnoiignasuansnsildsuananiugnilalugdnaniuzwils ndeufuesureswazidoavesnsivaey
anuzmsaunn Ingluusazseuldarezingn 1 Unaonseezinan 99 Fluuuudiaes uenani fsfinng
sryfeannAgnililunuudiass 1wy auudlifihelsasdatiflonnauldiunmssnwee BT-ICT lulisn
voamssnun mslendundnaglilaensdadlifmdasibdu (Subcutaneous infusion) uaslonalu
MadeTinve st fdumMaINN3INwIFe HSCT wagdsulusnwide BT-ICT axdiawintulenaly

nsidedInvedUefsnwade BT-ICT

E‘Uﬁ 11.1 LNUNIWLUUT1889 Markov

Hematopoietic stem cel
transplantation
(HSCT)

Markov
model

Severe
thalassemic H_]
patients

Blood transfusions
+ iren chelating
therapy

(BT-ICT)

Markov
model
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1.4 nMIAMUINAUNY

Tuduresnsfuiniuny asinsmerudeyadunuioueildlumsfnwuagemsssyfunud
AonAdestuINDITaINIANY Tasuenunasiivvasduny Wy maiudeyadunuangudeyaly
Tsanenuia nsiudeyadunuainnisdunivalfiaslaglduuuasuay w3en156198991n518015AUNY
mmigml,ﬁ'amiﬂizLﬁumdﬂagﬁmﬁj%mw (Standard cost lists for health technology assessment)
\Judu nsuenfeuviasiiunvesteyaasteliferuamnsoussiiununmuessdeyaduyuiitunlily
M3l wazasTBauesAUsENeULAYyaMvesRunL Funusoviiailudade (Mean) Frailld
dwsumsiiesesinnal wagdunuvesninensililuusazuszian uagmsszydiindunuuas U9
Uspifiudunu mheveaduililunsfiny uazdmsmauaniudeu Jeyamaniastaeliieuannsouya
walazLUTouTisuSms AU LUsEAvBragfia (Incremental cost-effectiveness ratio, ICER) UK
nsAnwdu 16 uazarsszyfviisanduilanvesdudimianisunmg (Medical component  of
consumer price index, CPI) wnfin1suiuaduilevesdiunu wazdndusgredafiasszyilitoya
funu (Cost) n3aaAldane (Charge) 3adnslddnsidiuduyusiesianseniiu (Cost to charge ratio)
yieliuazdendunidla msiimansagudoyadunuuarunasdoyavesiunuiomuafillunisine &

fenatandlunnsnan 11.1

1.5 nMsAuUIUUSEANSHE

Tudhuvesmsfuwinszanina asiinsmenudumssagddeyamudsmenadndildluns
Sunnsydvduavianualunsfinm uazasszyfulsvnndiniiaenndestuisnisussduaudue
NN9EN51TUEAY LU MnlgIsauueTTaUsElevd mskaniAvetessauselevi (Utility) wazalssneeuan
vowfutnudiade (Mean) unzszyduendlidmsumsinneienal sutissyudsiiunvasdoya
Useanona Lﬁaqmﬂﬁﬂﬁ;:lémmmsaﬂszLﬁu@mmwmawamsﬂszLﬁummé:ummammimqmazmm
wnzasesnTiman e TeRlulszgndld fadnshmseagudoyaussansuaildlunisieses

rdnneanuazantiwigelun1seneds

Tunsainfinsiuteyaussantuauuulguni msszyisnsiivdeya tnasinsdnduazfnoen
auuRguiddguazdnduionssunuvessyaniua sreisnsAndliluneanuiie sndetig
WU N3UNETEEEAIN35ORTN (Survival) vesiileanndeyaditley awnsavildlagldnisiaseving
59ATN (Survival analysis) dtlunisiiudeyalaelduuud1snn mssenudninisneundu yonant
orafimaifiudoyaduaniazgunin (Health state) Adaviiumelunisfin vioasuamangideawy
dlefmunaniazguam fafu Ssamsseyieesiiefild 1y Health utilities index (HUI) 130 EuroQol

$18a8L08ALN8NUNTTIN SueINLTluN1SUTEIEU LU Rating scale %30 Time trade off Tuns

Wpeindieivgiludlideya wu lenanigUisazmeainisa dunu Preference weight “1a% A73
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szynaeTunsAREeNLIEIYY ANULTEIEY SUUlTeImgitiveya wanalunisldanudniiu

U o

IMNETEINY wazIsnisinudeyacme

M13197 11.1 Mo snaUlayaiunulaziraiteyarasuumuanldlunsinwm

References

and type
Parameters Distribution Mean SE of data
Yearly discount rate (%)
Costs (range) 3.00 (0-6.00) - [14]
Outcomes (range) 3.00 (0-6.00) - [14]
Transition probabilities
BT-ICT
Annual probability of death at age 0-1 Beta 0.010 - [23]
Annual probability of death at age 2-5 Beta 0.003 - [23]
Annual probability of death at age 6-10 Beta 0.002 - [23]
Annual probability of death at age 11-15 Beta 0.010 - [23]
Annual probability of death at age 16-20 Beta 0.025 - [23]
Annual probability of death at age 21-30 Beta 0.015 - [22]
Annual probability of death at age 31 and more Beta 0.345 - [21]
HSCT
Parametric survival: death
Constant for baseline hazard Lognormal -8.07 2.00 Cohort
Age coefficient for baseline hazard Lognormal 0.16 0.06 Cohort
Ancillary parameter in Weibull distribution Lognormal -0.61 0.41 Cohort
Parametric survival: failure
Constant for baseline hazard Lognormal -7.18 1.55 Cohort
Type of HSCT coefficient for baseline hazard Lognormal 2.60 1.08 Cohort
Ancillary parameter in Weibull distribution Lognormal -0.74 0.34 Cohort
Resource cost parameters (THB)
Total direct medical cost of related HSCT in the Hospital
1t year Gamma 491,985 50,288 database
Total direct medical cost of related HSCT in the Hospital
2nd year Gamma 42,694 15,535 database
Total direct medical cost of related HSCT in the Hospital
following years Gamma 11,638 3,240 database
Total direct medical cost of unrelated HSCT at Hospital
the 1% year Gamma 735,839 183,560 database
Total direct medical cost of unrelated HSCT at Hospital
the 2™ year Gamma 45,840 20,094 database
Total direct medical cost of unrelated HSCT in Hospital
the following years Gamma 6,385 1,037 database
Total direct medical cost of BT-ICT per year Gamma 35,788 4,156 [4]
Total direct non-medical cost of HSCT at the 1
and 2™ year Gamma 259,994 95,535 Survey
Total direct non-medical cost of BT-ICT and Gamma 37,384 7,040 Survey
Total direct medical cost of BT-ICT per year Gamma 35,788 4,156 [4]
Total direct non-medical cost of HSCT at the 1°
and 2" year Gamma 259,994 95,535 Survey
Total direct non-medical cost of BT-ICT and
the following year of HSCT Gamma 37,384 7,040 Survey
Total productivity loss of HSCT in the 1° and
2" year Gamma 77,468 70,464 Survey
Total productivity loss of BT-ICT and the
following years of HSCT Gamma 19,171 6,692 Survey
Utility parameters
Utility of BT-ICT patients Beta 0.61 0.16 [24-25]
Utility of HSCT patients in first and second year Beta 0.61 0.16 [24-25]
Utility of HSCT patients from third year on Beta 0.93 0.05 [26]

BT-ICT: blood transfusion combined with subcutaneous iron chelating therapy; HSCT: hematopoietic
stem cell transplantation; and THB: Thai baht in 2008 value.
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1.6 M3TANIAULIUNTUTEEUANUANAINIEISITUAY

YINTEHYIAVEINSANYIB1IUILATI 1T AIs51891usnIIan (Discount rate) Aldlunnsfinun
uazAseSUIEinsUTuanAwesiuuLazHadwSnsguA el warszymanalumadonldse
anil vemnlaifinisusuan msesunsBunguadidunuuasnadwsmnsguamlignuuandt andegis
v03ieilary i SnsUivandmesiuuuasadwinsguamlnglisnaandosas 3 lned19dean

AlansUsTiuwmAlulagauguamatun 1

1.7 N159AN15AUAY LiLUUBUKAZAN5ATIZIIAIN LR

A13518u3ETlun1sTanisAuanuldutusuveaiiuusineg Aldlunishasiedt wu 33
Univariate sensitivity analysis (One-way sensitivity analysis kag Threshold sensitivity analysis),
Multivariate sensitivity analysis %38 Probabilistic sensitivity analysis miszqgf’nLLUﬁﬁiﬁumﬁLﬂﬁwﬁ
Al wazmseBuiemaualunsdonduusililunsiase s’mﬁy’ﬁxqﬁi’mmmaaéfuLﬂﬁ LU 49
Auidiesiu (Confidence interval) suamé’f';LLUm%ﬂ'wmwmmmmﬁaummgm (Standard error) #1nlu
n13AnwInIsAIUINLALIT Probabilistic simulation model AI55EYANUAFIUAIUNITNTEANLAIVO

Uoya (Distribution) 311081991138 52Y T One-way sensitivity Uag Probabilistic sensitivity

analysis 9ANUDIRILUSTIRUALATENWUENITASEEMN U AT ErALllanslun1sen 11.1

1.8 NIFBNURNANTTANN
1.8.1 MINenuRansUsziiudnsdfuuUssanSHag iy

Han1sUsElumsTenulugliuun s Ingluwiazmadenlihiaueraunu Ussdnsua uay
gnsausunuUsaninadiuiufiUua181989 (Reference case w38 Base case) wazUsuanalngly
gnsanuas ludwveamsinseinliviuandn enasisaudumssaslunmenuinld n1sseauna

Usznaumie

1. funusiusieau (Total cost per capita)

2. UszAnSuasiueanu (Effectiveness per capita) LazAsT8UUsEATEHAT AT TN
(Life years, LY) LLav‘Uasum'Jv (Quality adjusted life years, QALY) LW@I%N@WLWM
m’ma’]musuaﬁm'ismmﬂwmwu LL@"“ﬂ']'ﬁllﬂﬂJﬂ']Wsm dd UéJULanNWQWﬂNWWﬁﬂ?ﬁIULLGI
A¥y9Laen

3. dwsavessunusony (Incremental cost per capita)

4. d@€unnvesUsednsnananu (Incremental effectiveness per capita) Wag
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5. gns1duRuuUsEaAnSNadIuLiuseay (Incremental  cost-effectiveness ratio  per

capita) huuziisisnunaludnsdiuduyulszavna (Cost-effectiveness ratio)

M13197 11.2 f7881951aTUNANTUTHIUSRTIEIUAU UU S ANBHA TN

Age (year) ICERs of related HSCT
Incremental cost Incremental QALY
compared to BT-ICT

million THB QALY gained THB per QALY gained”
1 0.81 10.00 80,700
5 0.78 8.96 86,800
10 0.72 7.02 103,000
15 0.61 3.32 183,000
17 0.55 2.14 257,000
18 0.55 1.78 308,000
19 0.48 0.84 574,000
20 0.40 -0.20 Dominated®
25 0.30 -2.05 Dominated®
28 0.31 -2.17 Dominated®

ICER: incremental cost-effectiveness ratio; HSCT: hematopoietic stem cell transplantation; BT-ICT:
blood transfusion combined with subcutaneous iron chelating therapy; THB: Thai baht (in 2008
value); and QALY: quality adjusted life year. "ICERs are rounded up to nearest 1,000 THB.
$Negative ICER due to higher effectiveness and lower costs of BT-ICT compared with HSCT.

Tududl 3, 4 uay 5 manesusglumnaiontu fiaviuularsndmiuuUsavsnadiu
Lﬁ:u (Incremental cost-effectiveness ratio, ICER) A5 AN TUALAVTIUIULAUVDIN U UUINAT D
mheuum fihegsiiuandunsned 11.2 sedandosnisiiauenanisinuiifissasdeauniy
13518NUNAMITINELBRUULINLAINALDY (Disaggregated) Feazlsidoyaunnin 19U n3s1BaIuuan
wasfunuTm AR UMIM s UduuT Al As I UmINTUIME v3es1e9uTlauanizutsny
ATuTULIITedlsn wieAvesiRT AU LUTEAVSNAdImAL AmsTsnuTefiidusefuyananie
seRUnguUsEINIIinsAnu dsiegisiuandlumsiei 11.2 Suitauerdnsdiunuusyavsua
dudalunguitelsesdadilefifonguanetudous 1Y Wauds 28 3 1Hosnenguesditheiinasie
anudsaveamsidiniAsuglunszgn (HSCT) Feazdsnasiennudurvesnssnwee HSCT axifiy
¢ Samdudunulsraninaduiinmsronuiumheiwedng (Um) dWeuaaddiifiudeiunun
diutuseusyavsrafiindunimieludfies uindunu 1wy 100,000 vsenilsdguniag @ we.
2555)
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TunsalfiAndnsdusunulszavsnadauiia (CER) dandnau luwugiilinausd ICER sl
Anaunierenunaidurmdiysal (Absolute) ilosaine ICER Aiinaveavmneianiadentuddunus
niuariluszAninagendimadeniisuifiou vieeravunefmadentuifunuganiiuagd
UsyAvEnamnimiadeniiuiouiiiey fedu iletestuillieuAnanuduaunarenathlugnisudana

NFAATIEETRANAIALA 39ATTI8UNEVRIIRERNTTAUNUAINTuarIUTEANEHAgINIFend

)

WisuLsudiedi “idunin” ude “Dominant” wazymadenfifidunugeniuasiivszansnaniniy
madenldIouiiisufiedin “fesndn” ude “Dominated” ununisinausidusnsdiuduny
UiVEVl%wadmLﬁuﬁﬁmamaU wonanil é’miwmué’uwuﬂi“ﬁw%wamuLﬁuMﬁ‘ﬁhLauaiusﬂl,wusumnsww
3eninge wuAUNUUIEANSNA (Cost-effectiveness plane) T,mEJLmumLLammsuaqmuwummwu
(Incremental cost) whay WNUUBULANIANYDIUTE AN S ALY (Incremental effectiveness) Fatfu A
mm%maqﬂiﬁWﬂaamwmumunuﬂisawﬁmamummmmmmwLﬂssmmauumaq

3UN 11.2 /g 19uHUN Tornado diagram

Usily of BTACT patients 03 [ B
Discount rate %) 3y F
Direct non-medical cost of HSCT (x1,000THE) = [
Ttility of HSCT patients 1 [ -
Direct medical cost of HSCT in the following years(zx1,000THE) s [V -
Direct medical cost of BT-ICT {(x1,000THE) 44 _ 2
Direct medical cost of HSCT in the 1%tyear (x1,000THE) 203 _
Direct non-medical cost of BT-ICT (x1,000THE) 51 _ 24
Direct medical cost of H3CT in the 2™ year (x1,000THE) 12 - 73
Probakility of death (BT-ICT) (%) +10 I 10
L ge coefficient (H3CT) 004 I 03
-80% -60%0 -40%% -20%% 0% 20% 40%
Percentage change in ICER from amean of 80,000 THB per QALY inresponse
to variation in input parameters

1.8.2 N159189UNANNSIATIZANN T mUUEY

Mnin153ATzALliutuLeume3s One-way sensitivity analysis tauauuslisionalugy
YoKUNHT Tornado diagram lngwnuadnansilUsninansenuden1siudeunuasives ICER uagunu
wauluisAFevazees ICER MWasuwUadly Wenadaumervesiulsisigauasaiign fuwiieen

fuandlugud 11.2

MmNANTIATIEYIAMUIA8738 Probabilistic sensitivity analysis wuginlinananalngly Cost-

effectiveness acceptability curve Fadunsmiiuanipnuduiusseninagantundnuaulanagdned
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JeAUIaY i (Willingness to pay, WTP) fulenafiuinsnistuuaziinnnuaudl asseg1eibanslugud

11.3

Y 1

gﬂﬁ 11.3 A8 1UNUNIN Cost-effectiveness acceptability curve

Figure 4. Cost-effectiveness acceptability curve for related HSCT compared with BT-

ICT

These graphs demonstrate the probabilities of each intervention being cost-effective at
different ceiling ratios, classified by age (year) at the start of treatment. (A) Patient aged 1
year, (B) Patient aged 10 years, (C) Patient aged 15 years, and (D) Patient aged 17 years.
Dashed lines represent the thresholds for the adoption of health interventions in Thailand.
BT-ICT: blood transfusion combined with subcutaneous iron chelating therapy; HSCT:
hematopoietic stem cell transplantation; QALY:: quality adjusted life year; and THB: Thai

baht.
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—4— Blood transfusions+ICT Age 15 —&—Related HSCT Age 15

Probability of favoring each treatment for severe thalassemic patients

—4—Bloodtransfusions+ICT Age 17 —&—Related HSCT Age 17

Value of the societal willingness to pay (THB) per QALY gained

1.8.3 N15519MUNANTZNUATLIUUTZU

mnlunsaninsusziliunausenuaIusuUseanal (Budget impact analysis) AI5HLEUD

NANIENUTBIIUUTTUIN (Budget impact) nazilululdnanildanaiuguainisnuansluninsguas

LBNYU ﬂ’Jii’lEJQ’]‘LJNaﬂiSVIUéj’lu%UinﬂﬂﬂugULL‘U‘UG]’]?’N lngds1eazidunvosUNAUINIUUTEU M

FUIWIVUSELUNANNNSalluBAaENILaansal d3Us199999UUssUNumAeT WaEINUIUTBIIUUTEUN

'
=

Qe

MINUATNANANITAINADATLEZIATALITDY LAZAITINUIUNALTUTIUIUALVDINUILLIUUINUS DU

auUm gTvalBuaiiANlaluuni 9 MTIATIEAIRANTENUATIIUUSEI
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1.9 mM5Isalwan1sAnen dad1in waznansznusaszUUgUAIwW Aldane wazAuENanIA

'
a =

MyIsanansfinwinsiiunsuanauagasunansfinw uaranugiunidndudenansfnu

<3

2 =

FINBAUTIHTINANTENUADTEULAVNN ANLTIBLAZANUENDNA kATaTNAVRINITANYY N15HUA
nanazasunansinuludnid Ay msasunan1sinyannanisinszidnsidiusuyulseansng
dniiuirensdauasnansiaseianuliveaiuys sauianansenu e inannseauuiguly

AsAnw TunsaiNilveasdeinA1ve9iIkUsUNNANDIAVN LALAAAINAILDE9RBNANITIASIEY AITINIS

IseidINaNIENUNoNALANTUA AU AN MAITES

M3asuransUsTliuAuANANIEIsISNgUTRImIBdenatusavilalag NI suiisuiv
yadendug nhnsagedisuusudesmuduemisasisaguiudsiivhldenn ddumnazasd
11AsNTI “Audn” ude “lifun” msnsgvindhemussiinsy T Wesrnmsazdienuasnsiunld
TERIY Sﬁuagﬁuﬁwmﬂiﬁﬁag ymadondu lunsliminens uazdedrindug Afasanlaeginduls

atiu Fslauugibildinaeisesanufuamsaisisagudmsunsilulddudeyalunsdndulads

YleungLieIeg19Lnen

”Luﬂizﬁ‘ﬁ'Nam5‘1JizLﬁuﬂmaJé:mmmmﬁwsmqsuﬁ?ummmma‘uﬁ’wmuLawweiamsé’f@ﬁu%l,%a
Wleugld msinnsesuneiernuduiudvosmanisimssiiunisinauladunardeldudeineg floa
Aetu sfinyidesanududvassngueiaiinisiesedldifesnsyavesannsnissinbu fafy
Juduusgloviegndafiaginsaifonmadonduy Mldfusgaunsvans Wilehnansuszidunnuduein
THluu3uniininedy uenand maUSeudsunamsliesesitunansUssdiunnuduemeassagud
IFnmsinesug Seinsssudisuiasnsiindeadaiu nainisesureiinnumilouuasaiy
uAnFnsesHansAnwIUIsuLsuRuMsAnydue Wudeiiiselowd dudildlunisduaduuves
Msfnwdug msvuasudulfigiseinnsdnuilaslddviisinduilan (Consumer price index,

CPI) WiaSeuigunansuseliuseninamsdny) wnliseytnlalumsiesiesd wusdilvldautneu

e

a 3

PNRANUNVDIIUIVHUU

)

¥
= =

uan91nil MsiinisInsainansznusudug uenwdenndszifuluiowesnnuduainig
asnsauge Avddnyiinassey Ao mnansnistugnianld suussinadaeiezananduiila vie
y§weInsdug uenufleanduiidesninfindusitle uszenainsainaiufninisiuinsnistuanld
wdsmaliAuvdoananudesnisuinsaunmiiisatesdug wield uenainiu msinnsaifsed
Frua3essan (Ethics) uazanuianania (Equity) fiieadasfunistunnsnistunnld degradu n1s
dndauinisaunim nsanawdefinturesanulivindeusu (nequality) vesnnzaunIn wio

Hansynudenguiidenayselevy

weNINLU MsHNTINsalfsdedninveinsfnysuAINANAINIEIE SUA YN Y Ie YR 81U

anunsoulanauazueIenaaNNsANWE druanuiguilinainauAniuresiiedwigy wuuiaed
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Mg nieanullauysaivesdoya msihuinsaladoududedidnlunisiasizi Malidedndn
Tnevlufinifnannanisinsied denavgliausanaudauiifeitesiunisdeduladeuleviela

YI9RUA

1.10 mMsawmeurawmuatuayuuIdeuaznsiidulddiudeveideiuundsuatuayuauide

AsWamewamuatvauuITeiennulysdaresnisfng uenaintu msseynisidula
ddevesivuiuiamuatvaywadde vienalselevuviudeu (Conflict of interest) N919AATY

YY) 1

YouIveiuumawuativayuawide Inemildundmuativayuaideenagnssylufindnssudsene

darsuanuzdmivgiionisusziliumalulagduguawludszmelng

dmsuplonisussdliuanuduamensunmglulsenalng n155189URaN15UTHEUALANAT
NNAEITUAVAITTEYEINUTENRUNAAYd MTUNIsUTBIlIuANNANAIMIINITWng Tog1edniauuae

ASUMIUTY 10 dUUTeNaU A9518a8LD8nT19AU LAk

1. MSIYUATEULIAYEINTTANE
madenmadenilidmiunisiIeuiie
N13MMUATENTUTEEIUAMLANAINIESITUEY
NSAUIUAUNY

M3AIUUTEANNG
N153AN13AULATUNNTUTEEIUANUAN AT NES1T Y

AMsInNsiuANY ikl usURarNISIMS1EEAL L

O N o AR LN

N13518UNANNTANYY FeUsenaumemITenuran1sUssiiugnsdiuulsednsung
drufinkaznansiaseianuliviveu

9. MIINTANANIANY ToIMA UagHanIENURDIEULAUAIN ANlETNe LavaLLaLanIA

Va v v 1

10. nsWawmguvamuatvayunuidewasnisidulddindevesiTetvunamuatuayu
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uni 12

N3UTERIUAMNANAININEISTSE U TN IR UL sARNLYD

Y. Ugugws N3

lasanrsuszidlumaluladuazulovignugvnin
uni

N15UsEENANUANAIN AT SUAUYRlIARRLYe (Infectious disease) TudagUuilanuIwANAY

[y

Juegann Yadeiiinaseusunanuidenduguliun nsunsssuiavedlsafinide nsiisavsuedlsn

v A v

Aoltio wayfidfgie NMswawIrdudesiunsinge anmsnumussanssuegrndusyuuaes Mark

¥
av Y a a

Jit wag Marc Brisson Wu3n 1uadednuiliiinduain 8% 1u 13% Tud w.a. 2543 843 .. 2552 (1) @9

'
a

nsfnwadwlvgiduns@nuiiisadestuindu nensanwanuduavedlusunsuiaduiléunis
AR wuintuegien (2) Sadulingnuosindumeluladlunistostulsafifinnuduen oglsh
pa Anuduvealuladivanidutunainraistade wu Ussavinavesiadu n1ssonsutaiu s1an
ﬁu%ﬁmﬁmamﬁmumLLazﬂanuﬁawaiaaiwaﬁuaaé'aﬂu (Societal willingness to pay) 5148] Fatunanis
Usziiunnuduandedanuanizianzasiuuiunvesdseima fadnegradu Tuszimalnedindudesiu
nsandeldaevle’ uarirgutesiulada Human papillomavirus (HPV) galdfimnuAuarluusunves

Uszwalne Wudu (3, 4)

nsaduuUsaemsadinaand (Mathematical model) tiiedhasinisdiuluvaslsnfnite
\umansinuinnlunismennsaliBaszuiainelursnisansisage Tnsunnulunsyszsifiuuleued
Aendesiulsaindegtilv i Tutaun snda 1vialvg) 2009 Husiu desheulovemaifenis
nsdnaulafinnsufietostunsuninszarsvondolsa wu ulsvisnisuengiisuaznisiniugas
wlguremstalsaseu wlguign1sIdanisiiunie uleuienisasaaudiiles wleuienisynaludaise
o Hudu luthgtulimstienmanitidunmusunsUssifiuanuduamisansisuge snnuluns
ﬂizLﬁummé’umsuaﬁﬂ%uﬂaﬁums@mL%a nsfansaslsnfnde uazmsdnuilsafiaido Fnssunssy
Tushsussimaiifetesiunisuszifiuanuduamisasisagy sndemindu Dynamic transmission
model wiaiSunduq 31 Dynamic model (wuusasdlaufiandeuvusiasamatn) Seuualiunsld
wuaosdailussUssmaiiunniu uunslduuusians Markov wieuuusdiaes Decision tree
videfurnssunssuludisemaSonsamiuiiiu Static model (Wuudrassadn) esanuuudiasdle
uilaansadasangmssifiatioustunnninisliuuudiassain 1wy msdrasssanisden (ndirect

effect) voanalulagauaunin
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og1slsAnu msUszfiumnuduameansisugulaglduuudasdauniadaduuumansided
Tmidwsumsdsuidueudueveanaluladduaunmlusemalne Snfsdadussdanudiiconis
ananvimndn (Multidisciplinary) siafnunswennssiidessuiainguagnisusediunnuduamg
asnsauge foiu TuuniFadunmsmumuenuiussSeudsadeiiiaulamusofnymauifiaiy

lngiiuieg1aveen sUseliuanuAuAmMNaIsITaguetindudaiulsnfalie

LUIRALAZAANNIS

1. %¥8nN15Y89 Dynamic transmission model

v A [ a

AruuAnFssE LU aesadanazuuuaaslaudiefidfyfe sasnisinde (Force of
infection’) dufunuusansain Snsnsiaidorsasiionakiulunieinsdsuutadlulneduey
fudnuardruyena 1ty 81y widmiuuuudiasslauidia Snsnsaderstusgfudnvuenisinse
(Contact pattern) ANUELNTALUAITUNTTZUA (Transmissibility) AsnsranevesUsyrnsinatele

auly satiudsdenuduldlansnsinisiaeas luasiiionaniiuly

walulagnldlulsafinge 1wu n3@aindu anunsatesiunisinaeluyaranlasuiaduls 8nns

¥
aaa 1%

Heamnsnandnsnsinidolusypaaduiieginddeld naueuildlisumeluladifiogldusslonilude
wagmniulouienisdniaduluszfulssvinsiinsounquifissne enravilmAngliduiuny (Herd
immunity effect) Faaziiuldaindegrdluefaiifinsantrdutostuldvsfivndellany auaiunsaidn
Tselsmunluld WHudu venmiieanmsiatndulusziussansasnunanisdont (2) maluladildly
TsnRnidooenadu 1y miﬁﬂﬂiaﬂiﬂaﬂL%@L‘ﬁ@ﬂ’li%ﬂ‘lﬁ’lLLazm‘U@uIiﬂaWiaVI’NLWﬁﬁuﬁué (5, 6) fanu
nansdondiiredsnuieituiu sghdlsimy samadeuilisndufesfunafiansly nsdataduenavin
TAnnsiasuanetususdenelsn (Strain replacement) Lty nisiUAsuaeiusvoadeonelsaiinuly
Taguiilunendanauging (Pneumococcal conjugated vaccine) nsevinlitinnissyuinvedlsalu
Uimﬁmﬂfjumq?ﬁu (Age shift) g1

o wuudasslauniinsiianuddyftedlomeluladiigosnmsinnsantudmanssnusenis
unsnszanevendelsa vhlrensinsindelulsrmnsidsundaslundedmaneininen (Ecology)
vadielsn (Pathogen) mninaluladiulifinalasnssiotafomarivionsdiimaidevinlunduusssing
lulfdmasenisseuinvedlsa 1w n1sanTadu ﬂaqﬁ'uimﬁ’m%’w:ﬂ,aumﬂﬂﬂizLmﬁﬁmiﬁzmmaﬂm
fanunsalduuuinaesadalunisusziliupuduevnisaisisagals

2. /M IAIMUUTAD9

nsafawuuaetlauiia lnenann1sagAd1eiunITasIwuUTNaInIuATEgAIansAe 1013
Suniymuarfemauidnuaznsaiulureanisinge (Natural history of infection) fae14
LLUU?SwaaﬂmamL%@meﬁagﬂﬁ 12.1 Fagtufunmssniiullvedsafndeiug T

- Susceptible (S) NUYE Q’ﬁﬁmmiaamL%@iﬁ%a@’ﬁﬁmmbmmsa@L%a
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- Pre-infectious (E) e ;:JamL%aﬁé’ahimamal,l,wéﬂﬁzmaL%@léf
- Infectious (1) ERIRN ;:Jaml,%aﬁmmaauwémzmaL%aﬁuﬂ 161
- Recover/Immune (R) vsneils fiivngannnisinifoniedigliduduselsainidotus
dmsvlsaifininziilsailildeglusranisaudmnfsrdeadu gamdened nsada
wuusaetevvzsdufesadauusiassmsindelunmese (7)

JUN 12.1 seganuudasnisaniiullvedsadinie

Sl Susceptible > Infectious
SIS Susceptible > Infectious
Recovered/
SIR Susceptible > Infectious >
Immune
Recovered/
SIRS Susceptible > Infectious >
‘\ Immune
Recovered/
SEIR Susceptible P~ Pre-infectious > Infectious >
Immune
Recovered/
SEIRS Susceptible P Pre-infectious > Infectious >
Immune

N

dofmuanuuaesnmaduiulivedsauds sudufomauinnaluladfaulatudssadents
suduluredlsnegidls snfoghady nisdetadurilidifannsafndoniodifinnladenisioided
piduiulse drudsiosmuadunenaedeuiivesaunguinanluwuusians fegnnsdainduly
TsRndeiiinissduluvedlsadunuy SER feguil 12.2

170



JUN 12.2 nsPmeamsaniiuluvedsafinaelunsaininisdnindu

/—— Vaccination

Recovered/

SEIR Susceptible P Pre-infectious > Infectious >

Immune

AENFIN1TAINUALATIATIDRUUTIABY TUADUIABNITATANNITNNANAAIAASAY
wuudnaesimun tngldaunisiaeyiius (Differential equation) endiegnslunstitnefuausadeu
auNs IR YILS larall

% = b(1 —v)N() — A()S(t) — mS(t)
—d]jz Et) = A(DS(t) — FE(£) = mE(t)
% = fE(t) —rI(t) — mI(t)

dR(t)

T buvN(t) + ri(t) — mR(t)

e N(t) = S(t) + E(t) + I(t) + R(t)

S(t) Ao Fiuaunanansafnide o a0 t
E (t) feo srurueuidndeuasdiliaunsouninszaiedeld o an t
1(t) Ao Suupuifnouazainsaunsnszeetug Ie o an t

R(t) fo Sruueuimeainnisindenseligifuiusslsafindiotiug a 1aan t

N (t) Wuvssnnsiaulavisvun o nan
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b e sasauinlukuuIIaeImI0dnsINISIAN

m fe 9RTIALENANNLUUTIABINIBINTINITANY

v o dadaugilasuiadu

f Ao SasImsunsnszanedielsa (Rate of onset of infectiousness)
T fig 9M5INTU8ANLTA LAY

A(t) fe dasnshaie i 1aan t

WuLReUNsas1uUTIandaeiill Tusslufanisinruasinys dmsusnusiineteeiu

'
2 =

sunuuazUsEansraszlivenaluunil Mudsdrdynldlunvuiasdauniaiaismsuie

o

1. 9ns1n15AaLe (Force of infection, A(t))
gnsnsindeidusudsivuegiviungindeluussnnsiaulauazanudlunmsdudaae

1sA awnsadewdugnshe

Ae = B,

Tne I, @0 Sruudaidolulssansiina t dw B fe sasanuannsalumsinidonndd
Julse (per capita rate) $Q%uagiﬁuséaqw14ﬂﬁLLwéﬂszmmaﬂiﬂ lanaziduniseinie
(Respiratory) WAFUWUS (Sexual) wSan1anuglsa (Vector-borne) tHuiu AumuIwiuwes
Uszanng 1wy Tuillesarila B figesnitlusuundmiulsaindensaumiels wie undagusunesn
gilen B geaniuvuiideladlunsdlveslsafindeniags vieusinsziaonguesUszvng seoen1g
wazauilunsiumavesUsznsluiiud SdumaiRdulFenniiosinm B Tnenss daduis
finsdad B ngasdaselud’

Ro
ND

B =

Tae N fo Srnutssvinsiavun D fessaznanisunsnszaiadelsa Ry vie Basic
reproduction number 1seie Gﬁ’mumiam%amﬁ'aﬁtﬁmma@ﬁﬁm%iwmﬂ Fadunsusueniis
anuaasalumsunssuudoveslsatug ondegnatu mindn Ry fawiniu 5 uladn ¢idn
Fomeusnannsnundidelinguussnnsitlifigiduulsatumndou Aaidelufelnaadsdngs 5
18 5UT 12.3 uanannsdraeslsaiislen Basic reproduction number w3 Rgwinfiu 5 Fyumne
R, fifnannnin 1 wadilsatiug ansafulsefindeld fadu R Sadudndusenouiiddy
vosuuuinaedlauniinfiasmsu

2 ; . .o .
nsdifiussnnsiimsusvuivednegu (individual mixed randomly)
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3UN 12.3 91aalsafidian Basic reproduction number #5e Ry wirfiu 5

v

t+1 t+2

fu7: Faudasan Vynnycky E. Lag White R.G., 2010 (8)

[y 1

AANAUMY (Herd immunity threshold 3o HIT) fianuduiusiual Ry lneians

AN

Ro—1

HIT = 1—+ =
R

0 Rg

=2

Tunamgel) mnlsunsunisanipduiianuaseunauiegagiiauiung wladnludsesnsiu
wiieaunanunsafadelatesaunisssuiavualy Ay agliduiunddddugafivavendivung

U

YIANUATEUARUTBILUTUNTUN TR TATUBNAEY

2. I TRAMANITAL

Snsnaiamnnisaiingg liiandu Samnisundnszanedelsa (f) samnismisainlsa
(1) w30 dasmisane lunisdrasswuudiasiniesssuiningrdiuuin aziinisiivualisnsidl
Aasfl Inednauesvnmaninien daiiudunduresiailasaisvoungnisaitus sndiesn
i T iadlsgeznmtounsundifodung 2 u fuu Sasnisunsnsznedelsawinfiu 0.5 de
Su faumsimunszeziaan (Time step size) FailnnudrAgLiusdrsnnuazdawanenisAiui
Snsnadamnnisaiilnenss adefunisfnunsseziiaieseu (Cycle) Tuwuudiass Markov
Imamﬂmiﬁ’mumzazLaaﬂuLLUUR‘f’]aaﬂmmﬁﬂLﬁama‘dizLﬁuiiﬂaﬂL%aﬁﬂﬁ]zl,ﬁuszmswmmg’u**]

WU ATy fe 2 Tu vsese 1 whau Luduy
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3. Yaseiidesiansanduiiavlunsdivsafiuanududmnasisaguuaslsafnaiiiinsly

Dynamic transmission model

Aoudnen1sussanuaEndagentannuuudtasdlaudalylelunisussilivanuduainig
a151584a ATENIRTREUTeLa (Model validation) ldanuuudtasdlauilia wwu I1uun1siaee
AoYI3amile AUteyan195EUInINe1velsEing LianTI9A0UNINT LAY TITI891URIN

wuuiaedlaunfiafinnumanganduanunisalads Aiudeyadessuinivendadanuddgduseinn

[y

ag19lsAmy TnnuinnissieuszusInenlusesuUssmeiniduwuu Passive surveillance M191&8n1s

'
a1 =

seemihenuluduginig Fae1avziiainnitanuduasnlsadageiulilifinnuguuss

'
a

1INAUADWTTTINENUNE FeTinshuzinlrldtauanidu Active surveillance ATAMULTABIATININATN

kY

'
o =

Passive surveillance Lwi%'aaﬂaé’mﬁéfaqmﬁamw&nmmauﬁi’hmm UFENANTNSNYINTNINNAD Y
UszwmalneFailumnissieeu Active surveillance Man1zbanz A UNUNAYIINTSANE Tldlondusuny
Yo srINTNsEing 3UN 12.4 uansineganismenudeyanlaanuuuitassardeyassuiaingily

syauUsELINA
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JUN 12.4 fegunisnsiaeudayaildainuuudtasaieuiisuiunssenulussdulsena
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fi31: FAwUasaIn van Hoek et al (9)

JUN 12.5 segunisiiauednuiugthenannsadesiuldnniaduldidonssn luaaunsaliinisie

v
[

Jadulunguiinens 2-14 U (nan1ansq) dealiiielunduengdu) anasine (nan3dey)
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4. MIULEUBHANITANY

AMstLaueHANISANYY HANBIAITIIBIMUNANITANBINITEUIAINITA AN A I Y
(Transmission dynamics over time) Liu s18a1un1sARdeLdugtAnIsaivionnuyn mnmaluladdus
annsavi liiAngidufuny §ideaisssnunanensznitanguuszrnsildsumaluladuazngy
Ussrnsfilallésumelulad (5Ufl 12.5) wagmnuiululdmsmenunadnsiianiziaizasiulsaiade
thuq 1w Strain replacement lunsaniadiu Wiensimuvesdenselunsdinisusuiiiuensnide 1Py
#u uazthiauenam e ziaulvesnuUsiltluiuudiass namingsinseunarfiiudsuutas
luagdmmaniiuandnstu ueonand ielinanisdnundanulusdla mniiausaunisidseyiusiay
wansAI3udY (nitial value) uazdudsillunuudassionn fialaaunsofnunseaziBoaifinib
YpansUEueNan1sAnulaan ISPOR-SMDM Modeling Good Research Practices Task Force (10,
11)

FLEULULAINTUNTUTEIUANMNANAINSEIS 15U UVRIL SARALYD

Tunisussifiuanuduamsasisaguuedlsafnge Iideaisiiansaniannudndulunis
UselumeLuUaandlnuianedamauasna Ul indetatenilanauintd a1anansanlanisuseiu

ANUANAN VAT TUGUIELUUTIERIlAUTAR AUV AY

1 welladidesnsfiansandwansenusesnsinisinige (Force of infection) luussunsdigasnis
Anwmsoll

2. waluladfifosnsinnsandmassinmnevendenalsa (Ecology of pathogen) 1@y n1siasy
aeusvesdonolsa (Strain replacement) uagn1sAos1URTInzURsMUATLTE (Antibacterial
resistance) w3l

3. wialuladfigesnisiansanvinlimuaiuisalunisielse (Pathogenicity) wieanuauisalunis
WWI32U1A (Transmissibility) yeuenelsaasunlaslunioll Fsaunsafionsanaindnsaznis
Lﬁ@liﬂiuﬂizmmﬂzjumqﬁuq

4. Favssudisuveaneluladidesnsiansandwaiensindenelsatudevioll

[y

5. {Redienuddudesdinuniinsuasundadlvesgifinisainisiialsanselyl

=3

lunsalimalulagnfeen1sussiliuanuANAImMIEsITgY Weddinn1sAnwialguuudiass
atnuualulszimalng wagnuitmalulagduianudua ¥Seldayani19seu1ningr/uuudased

[y M Y o

aunsauszanansgiauiunyle dnideetafiansanlduuvitaesaionieunisuszananaiifingin
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unii 13

NIUTEINANUANAINIIEISISUEYVDINININIAANTDILIA

A3 Nyl Useavgansng
lasanrsuszidlumaluladuazulovignugvnin

unin

msdnnsendunidluininstesiulse Tasgatslinsanuanufnundlédusinoudulen
diethludnssnwegneiuvine uaskadnianteresnisdansasfioannsoananugadedifniain
mM3dulieuasn1sdedin n13AANITedaunsaRUwNLFURUUTEINSUIMIANTsle 3 sUuuunans laun
1) A5ARNTBIRUUYNTH (Mass or population-based screening) IﬂﬁﬁWIUﬂduﬂizsﬁﬁﬂSﬁQ%Mﬂﬂgﬂﬁﬁ
amudsauazlsifimnuidssdenisifalsn 1wy msdansesnznsesinsesdlufinusniianneu n3dn
nseanshmdolevletlundgafnssinnsie Wuiu  2) nsdanseafieilszdalsa (Surveillance
screening) LU 113M599gunmMUsEd nsdansesseiulansudnludendmiudiegendeluiun
9REMNTIY 3) N3ARNTBIRUURIELENTE (Opportunistic screening) ﬁuﬁamaﬁé’ﬂwmkqwEnmaéf'sa
Tsemdaudlfsumsdansesnnudsdun Wisidy wu fUisgeoigunlsmeruiasmelsaninudlésuns
A339AANTBAlIAUIIIY AUdUlafings Wuduy

Inquszasimdnvesnsdnnsesiie lilefumanuiinndlussozuds nieszernoulaniensves
15A (Latent/asymptomatic preclinical stage) ﬂuﬁﬁumpﬁﬁlﬂu‘imLLé"JLL@'mﬁlhjié’a Fan13FnnI0ea
Paeligtassuininnrudutsiuazannsasunisinuldiuaa esdniseuwsielanldimun
wannsbitlsaueedis faudazdinuguuseiliannsadnnsesls wasiinuanasinisiiansauinisen

nsadlulsasneg 15 10 9o edelud (1)

1. Julsanidanuddey nelndalleymguam (Important health problem)

f8msSnuluneeusu (Accepted treatment for recognized disease)

'
Y

deatuayulunszuiunsiiaduuassn (Facilities for diagnosis and treatment)

e
md)}

fisvazula o suanteenvatlsafianunsansamlé (Suitable latent and symptomatic
stage)

5. fiedesflouaziBnsasiafivneay (Suitable test or examination)

6. w3adlonaziinisnsraduiivensululsewins (Test acceptable to population)

7. denuduasinlalusssuniinisaniuluvedlsaiiieans (Natural history of condition
adequately understood)

8. fulsuneMiiwiosdesiuitlasmislasunissnen (Agreed on policy on whom to treat)
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9. sunulunsrumgRiianuRaunAtianuaugadisiiguivgunmlanesiu (Cost of case-finding
economically balanced with overall health)
10. nsgvUNIAUMETTauRaUnRmsiunssuunsivinedesiaiiles (Case finding should be

continuous process)
LUIRALASAANNIT

nsfinnsadlsauenandesdinunsenlussdrud ella uazsEUUUITITIANIG Usehusunu
viernuduAmassuguiuiadondnegrmilsiidiosiilais msyjmidanseaiiodumiuale
unq Tngliidfafansnensiidesgydeluenalileitnvngaainin msUsefiumnuduameansisnay
1AgBamannIINILATEgA1ans 888 liAnnN19MHUNT IS NEINTaE1ANAT @111TANINUA
ngudmungldegnsdaiau uazdnidenindesiionieiBnsdansesiinanzan Tnowdon luunid
Yausrasdiotliifulsnfuiifosiddadufimmensdanses uenimilenniidesfisnsanlneily

Tunsussiiunnuduavesen #ronis 3e3sn1ssnw Bawuadu 4 Usshu desieludl
1. szunadnernsaniuluvedlsa (Natural history) nenaunaznaadulsa

Hesnnnisdansentunnmsnisdesiulsregrmils Seasiidoyaiiieanativane s35u91AnT3

'
Y

auiiuluvedlsn ssagnoulantensuedlsa 91n1suane aunseadulse eaznsiulaasng 11daala
V3B UEIA MU IZANLINISARNTO kazksassrarvadlsatuilfudlalatng 1wy nsdansesiiniie
oled awnsaldusunanead CD4 T lymphocyte Tuidamdusius@inuguisswedsn n1sannses

aenRaUNALYsEAUNTIRLTIY (Visual acuity) Wususd (Judu

dawdsnisszuiningrfduiugiusazdndudemsivlunisiinisyssdiuaududainig
15150480 Ao dnIguRnIsaivedlsn dnsnsane wenandl Sududeamnsiudnsianugnuesafiogly
SrgUravIanaukante1n1s MeimnlmaneveIinsAnnseenTeuAgUNSAUMNENIANUETeIN I

AaUn® (widsldidulsa) Adwludemsuanuynvesdiineinunfuue wudu dmsulsewmelnedinig

'
aada o

FswadAnddey Aumine wazirluldenedelalueded wu adfdwzlulsznnslagdinauads
WA (2) anrunisalkaznisihseidlsalagdinszuinine nsumuaulsa (3) adflsauziilay

LY I3 ! a v [ = aa
an1duN Ui (4) Yeyanisylsanazauninvesuszrnsinelagamgvinudnwiniselsae (5) adia
anssagulavdinulouieuasgnseans dinanuldansensisansisaay (6) Wusu agslsinu dn
wudedninvesgiudeyaseiulszvnsilionasiusuldnsunnlse wieldamisasundudszansngy
govdiaula FmanideslilaviazfosduauaInuraIduLNLLAL 19U N1ANYIAADY N1TE1TI9A9) 21N
grudayanelulsmeiuia adfvewinsUszsmea wWuiu nsdndendinusanunasiiimuiniediodey

agviouluianaunInveInuide awnsageasBunn1sinasuaMA NYBILEtaLaLIRNluuN 4
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wennaRT iU Ldun1ssIuT a namie Sududemsuaifvedsaiituiuiag nie
fiSeni enuthendulunsdeudniusaedlsadienanudsunuasly (State transitional probability)
Fanuszunaldainnsiiasizin1ssendn (Survival analysis) nsfnwdamuviardin (Hudu
uanani mnlsafiaulafitdadefidumglifinrudssielsafisiunioanas 1iu tne o1y o
NOANTIY Renafansandasomartuduiuussa “38YNN1SANYILUUKENNEY (Subgroup analysis)

S9UAE

nfvgNNsAnwIAINANAvBInsNsdosiuasmuauuzisslnuagnludszmealve wuin
ugiSsnungnuiulsaiifigiinisaigdluaniony 45 Didusil mediiuluedsadudusszeroudy
12159 %38 Cervical intraepithelial neoplasia (CIN) 1-3 aunsgiaduuzisanuagn 16aan 5-10 U way
ms3nwiluszes CIN 2-3 aganansovganaifuueidld luvagiiszey ON 1 bisndusossnuunsizday
Tugjunnnindesay 90 maduunildios weilluszes CIN 1-3 Fusfasdnvmend uifiauisanduan

Judld detiu msfmuesuleviednnsasusauinuagniialan Jssusiibisuiiieny 35 Yiluegneh

(%
A

Toeldseez CIN 2-3 1Wuszezuadnauduusiss wazmsennsasdnognaasiiaus

2. U52aNSHNaYaIN1InsNISANNSaY

UsvAvduavasnsdanseslufidlilévuneiaanizanugnios (Validity) veuedosdiende s
whily uiseAvBravasnisdansesdiduiutadednuansesne Wy auynveslsalussnsiiauls
Snsns¥uuins Wudu Samdrdifusudmdnilagdmuaarududesnisdnnges Tnstanizeg1ads
TunsusziiiuseiFadnvudasimsadamaniluneuiiunes sinlinsmeaasuildsuddnys
Uszdvisnasine Wulalnede wavannsannanseinadnsiianintulilaedlidewhnisinuese faas
PgUszudanan Bunu waznineinslunisiide vieamsaliuadwsinensailiarnuuudrass
dnsunisnainunauinnsAne lulszEnTasa wﬁwﬁmaapﬁ 16 ADNAADUNIAIUNENVDITA A9
seludifiasyhlilduadnsifian thute Msunuiosudldnadnimegunimann fodostunisfnlsauazan

sns AT InlainuuuIniues Jadbsinge Nanmaaaulaun

2.1 UszrnsihnungveesnisAanseas (Target population)

Tuundlsaenavnisannsedluseiudszansneua (Whole population) mnfiansasudalald
Anuuanssiuantnludssrnsusiagseiu uiuslsaenanaasulvidansesdulszvinsanizuiangy
(Risk group) Mnwuinfitadesauiviiliidssdensifulsannduiiuey wu 01g wa 013w Hudy
LﬁaqmﬂmmL%UﬂwdaﬂmjﬁﬂﬁmqLﬂuﬂfafﬁ’aéw ﬁQﬁ?umiﬁmummqﬁmmzau (Target age) 33
Ay engiivieaeumseglutisszazudsdonouuansennns mindnnseafiengtiestiulufvgnuddl

AuRAUNATUILTReusliAlTINeTun1sAuMge ndansesiienguiniiuluasnuauRaUunANguLse
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wnaueasnuliviunselialdinglunissnwgs Tuvaenuialsamsdansadliismigawindululs wu

N13M51IMANUERAUNALAN LA LTuAu

2.2 anudlun1sAAnsas (Screening interval)

lsandnisnduidudrvesszozudsls msvaaeulidnnsossndussuz e 1wy anuiiaunfives
waalnuagnszey CIN 1-3 faudizsnyimendidillentanduundulndls Tuvaeiurdsainain
Aaunduandunnisniefionsinauiludivos Fsaunsafansouiissnsadeludinla wu lsalaiia

195788 LuanuRaUnfduaninssnnsaanesnsaae s dudoaving iudu

2.3 9M3IN1589USUUINNT (Acceptance rate)

[% '
a A

Pn31N1SURNSUUSNsHATeISenuanAeiule 1wy 8ns1n1519USNNS (Usage rate) 8ms1AIY

a [ o al' 1 1 n" [~4 1 Y [y
ATOUARNUINTS (Coverage rate) LumuUsnvsvaniseunsiilungudmanegaglasunisdansaunn
Pogliedln WanaINT SIADIANNIINTVSIARNTBILAT MINANUINTANURAUNFLIINIINITHTIVRAMIU LAY
Shwisaiilad (Follow up rate) unnteeiiiedla Faluvnengnazyilinsuinuglasuuseleyiannis

MIIRAANTBINUATY Aauanslugun 13.1

5U# 13.1 wuudtaes Decision tree UaANaNIENUYDITEAUNSEONTUUINNG

LALMTIVANMIUNLABUININITANNTDI

Comfirm test

Test positive

P(FU+)

Lost to follow up

Accept screening P(FU-)

P(A+)

Screening Test negative

Reject screening

Screening policy?

P(A-)

Diseased

No screening

Not diseased ,

P(A+) = Tonma (iSeanaasd) fegeausunmsAnnses (Acceptance rate)
PA) = Tema (iSeananinasdu) flaglisousuuinis = 1-Acceptance rate
P(FU+) = Tona (MFeanunihaedu) ivznduinnsiafianiu (Follow up rate)
P(FU) = Tona (eanuniaed) fisglindunnsyafiania = 1-Follow up rate
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2.4 AMUYNABIVBIIDNT51IBLATENBAANTEY (Screening accuracy)

anugndaslaeilusinusngluguvesannula (Sensitivity, SE) wazaudume (Spedificity, SP)
ANeNNTaIuIN (Positive predictive value, PPV) ATNEINTIAUY (Negative predictive value, NPV) %Qﬁﬂ
fanamdufiauduiudiu uazduiusiuanuynveslsa (Prevalence, p) Faflgnslunsdmuianans
Tuans197i 13.1 (7, 8)

Tunisdinnsedlsaniisn enafinIesiionseisnislunisannseslavaseguasiinnugneiadunis
asmAnUEaUnAseiu 5nTANulgeesyilailenanainteslunisdumfilulse uinazldauily
& v ° % @ Y] Y] % a aada A v v & °
dulsadwdundwuannseuiu nsdansedsaniluisdenisniianubganesungidulsadnuay
wng Wineu waaglimungauasiunsannsedlsaiinansenuitonss 1wy uzi5e uavlsaend AMinau
Unfignitiadenadndulsaudinedinnudemenin Jamsidenisnianudinizgaunu Gulilanianain
doslunsifadeaunundindulse eiinanuusiudrlunisdnnsesiazifiady (Screening and
diagnostic) ueasITludedldinieslioniedTn1suinnin 1 35 lnunsianrugiu (Paralle) w3e

Seganuny (Series)

FMIUNIATIUVUMIUANY WeasandesldiaTedle 2 viianTianTeudulunaniediu Jainly
NIANAUNUNITATITLUUNG NTUUANAAINITINIINKNAVRINT 2 iATaedonIugiu laenndndulasin
W9t “v50 / OR rule” Aaulanailuuinyiniiimsesilalansasianieinauin inasdagyinlilaainy
13 (Sensitivity of combined test, SE¢) ¥84n150539g9UUNIINT LA ELATRINOLAYY uivnusLALIiu
ANUTNNIE (Specificity of combined test, SPo) aganad lunnnssdutuninlainmug “uay / AND

' < oA 4 a o o & < A A oA o« < o
rule” azwlanatduuindeiiiownsedlens 2 inauiniiag uazuvanaiduauileiiasesdlolafmulinaay
Funaailazinnuhlaesudesas wilnnudunsiiuundy gaslunisAwinenubivazanuding

TAg51Uv0INS AT 9o 2 ¥ie tanalilumisnen 13.2

dmsunrsasaalneldinioede 2 viauvuiSsassunseriweny (Series) tufioaryinnisnsiadig
\3osiled 2 ieduduna wdsanrunsAnnseseeIesle 1 udwvintu TRidmansdmiulsafinuly
tlon (Rare disease) wagnsAnnseamelaiosilodndudl 2 faudiiiussansamdusdduyunisnsiags
wioflaudeslunisnsia msudananisnsradesinnsanannaeituientu Tnemnldinae “wie /
OR rule” name asulanaviniiuiilownisdlousnlinavin winne3ssilousnlinaaudesiinis
nnaeUReLRelof 2 de nsdhadesiled 2 Inauan Fsavudanasiuduuin msldinasiwuuilagld
analluntsnsingetu wimnlfinast “uaz / AND rule” azulanaiduvandosis 2 wedesdielinauan
fiag mnmadeuieeiesiionsnudlinany asulanasmduauiiuilaslsidiomeaeudoiniosdiof 2

§8 (9)
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M13197 13.1 91579 2 X 2 UAPINAGNEIINNITANNTBIMALADULHUN NG

NAN1IAANTDY H0UTHUAN 57U
Wulsa TaiiTulsa
(Diseased) (Not diseased)
WaUIN a b a+b

(Test positive)

HNARU C d c+d
(Test negative)

34 a+c b+d a+b+c+d
a = WAUINA3 (True positive, tp) = Audulsanaznansiaduuan

b = wauIna (False positive, fp) = aubildulsauanansiaiduuin

C = waauas (False negative, fn) = audulsauanansiaduau

d = NaaUdN (True negative, tn) = auldidulsavasnansiaduau

auila (SE) Ae Tomanaudulsaaglsiunanisasainduuin madelusuanutnasduuuud
Seulafe P(T+|D+) = a/(a+c)

AN (SP) Ao lenafiauliidulsaarléfunanisnsaninay, PT-D-) = d/(b+d)

AMmn (p) Ae Temaiazidulse, PD+) = (a+0)/(a+b+c+d)

Anensaiuan (PPV) fie Temaiiasiulsaluauiilinanaaeuduuan, PO+T+) = a/a+b) n3e

B P(T+|D+)P(D+) . SExp
- P(T+|D4)P(D+)+P(T+|D-)P(D-) — (SExp)+[(1-SP) x (1-p)]

Awensalau (NPV) fe Tonafiagliidulsaluauiilvinanaasuiliuay, PO-T) = dActd) wie

. P(T-|D-)P(D-) _ SP x (1-p)
" P(T—|D-)P(D-)+P(T—|D+)P(D+) _ [SP x (1—p)]+[(1=SE) X p]

Tonalunslinanagauluuan, P(T+) = (a+b)/(a+b+c+d) 138
=P(T+|D+)P(D+)+P(T+|D—-)P(D—) =(SExp)+[(1—-SP)x(1—p)]

Tenalumslinanagauiluay, P(T-) = (c+d)/(a+b+c+d) %38
_ P(T— |D +)P(D +) + P(T — |D =)P(D =) = [(1 — SE) x p] + [SP x (1 — p)]

aillunsuszduanudualaglduuudiass nisuwandiiusanugnaedlun1sAansesaunse
N3g9ile 2 JULUURD WUUTIaeIi@suluuNan15nsId warkuudtaesiidousuunisidulsn duwansly
JUN 13.2 uar 13.3 auddiu wuudnaeais 2 sukuvagiiarasnsivilounu dufeluniafenilviddn

n393 wuuaeszasanUsaueandu 4 nqu toun 1) nguitlinauana3s (tp) Falauseleviainnig
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Annsad tesannnulsansennuiinlnfuaziiludnissnwisiely 2) nguitlinauinads (fp) nquitlile
Usgloiannnishansesusndudialginedinlunisasiafanulaglidndu 3) nguilinaauas () nqu
Tlilausslevannsdanseuariicldangludnnses 4) nquiilinaauads (fn) nquilideysyleyiann

M5enNgae tuAsdalganelunisAnnsesinsialunuwazlsasiiuselUlnglilasun1ssnw (7, 10)

M13197 13.2 inausinsdindunaznisiuisanugnasadisliiaiedle 2 winsuiu

LA5094l/25015 2 YU WNEUIINISANEY ANugnAaslag s
AUANU (Parallel) “%139 / OR rule”
f5I19A8LASEIN e 2|Nauln: degetey 1 Lasesiiolinauln |SE. = SE, + SE, — (SE, x SEp)

YUANSDUNU

Naay: 9 2 ww3asilslviknaau

SP.

X SPb

“way / AND rule”
NAUIN: N9 2 1A39illalikauIn
NRAU:  Upg19uey 1 LAseddlalvinaau

SE.
SP.

X SEb
+ SPb - (SPa X SPb)

1389810 UNU (Series)

“459 / OR rule”

nsraRILAsasilefl 1| wanasiu | wiedled 1 | wiesled 2
oY LarduduNasau|pauIn UIN lainegau  |SE. = SE, + (1 - SE,) x SE,
é’wm‘%laaﬁaﬁ 2 auv N

NAAU au au SP. = SP, x SP,
n32aMILA3asilefl 1|“uas / AND rule”
nou uazdudunauin| ulanasiu | wiedledl 1 | wiedled 2
shelrsesied 2 NAUIN U U SE. = SE, x SEp,

NaaUu Uan au SP. = SP, + (1 - SP,) x SP,

au linpgou
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JUN 13. 2 159a31993uUUTIaeY Decision tree MABULUUNANTTATIRTUMEN

Diseased

True positive (a), treated

Test positive, referred P(D+|T+)

P(T+)
Not diseased

False positive (b), over treatment

P(D-|T+)

Screening

Diseased

False negative (c), not treated

Test negative, not referred P(D+|T-)

Screening policy? P(T-)
Not diseased

True negative (d)

Diseased

|
la+c, not treated

No screening P(D+)

Not diseased |
1b+d

P(D-)
P(T+) = Tomalunislinanaaeuiduuan
P(T-) = Tomalunislinaneaeuiduau
P(D+) = Tomaiazifulsn wie AUYN (Prevalence)
P(D-) - Tomaftagliifulsa vie 1-Awen
P(D+[T+) = Temaftazdulselupuiilinanageuduuin wie Ameinsaiuan (PPV)
P(D-[T+) = Tenafaglidulsaluauilinanaaeuiliuun wie 1-PPV
P(D+[T-) = Tenafsdulsalupuiilinanaasuiduau 3o 1-NPV
P(D-|T) = Temaftarldidulseluauilinanaaeuduau vide Amensalau (NPV)
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JUN 13. 3 lpssasnavesuuudnaes Decision tree Mdsunuunmsidulsaduman

Test positive, referred

| -
1True positive (a), treated

Screening P(T+[D+)

Test negative, not referred

. | .
Diseased 1False negative (c), not treated

P(T-|D+)

No screening

a+c, not treated
Screening policy?

Test positive, referred

| -
1False positive (b), over treatment

Screening P(T+|D-)

Test negative, not referred

Not diseased :True negative (d)

P(T-|D-)

No screening

b+d
P(D+) = Tomaflazifulsn wie AUYN (Prevalence)
P(D-) = Tomafiazlsiidulen vie 1-Auyn
P(T+|D+) = Tenafiaudulsmaglisunansasiaduuin vide anul (Sensitivity)
P(T-|D+) = Temaiieudulsaaglisunanisnsaduau wie 1-anula
P(T+|D-) - Tenafiauliidulsaagldfunanisasiaduuin 3o 1-Anudume
P(T-|D-) - Tenafiauliidulsaagldfunanisnsiaduau vie anuduwie (Specificity)

3. N1IATIVFIUANNYNABIVIUUUTIABS (Model validation)

dmumsdansedlsn uenaInnIsnsIIaBUANLNFBIBLUUTIaB IR U TRTRETI (Y
ué uvudaesiirsndudesiaruanunsalunismeinsallsagndessg (Predictive validity) n1smadey
vilfenisiuadnsainuuustassiiafraiieldsunuuaniunisaidagu (Curent  situation)
Wisuifuiudeyanisddinvesyuinimendifinisiivadaliass wuudassiidaaslimainnsnensal
Tndfsstutoyatiunniian Modunmsdusuimadwsdug Aldanuuusiassdedshifnduaiedin
Undedle sndogatu msfnwmanudurvemasnslesiutazmunuuzissuinungnlulssmalng
HFuusinmanee mmsqﬂﬁuaqmiam%a Human papillomavirus (HPV) ﬁawq 15 ¥ Tonnansonnu

Uagidulunisaufiulsa anuhazsdulunismeanlse sadnsanuuudiasawanaduniuynuenis
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'
=

Ao HPV wazauAnisaluzissiinungniioneniee IneSeuiisuiudayadsaninnisfnyided1snn

[y [

waznzilauuziswaausenalng auadiv dwuandlugui 13.4

3UN 13. 4 anugnasslumsnensalvewadnianuuuitasalIsuiiiguiuleyadse

- HPY prel.ralence based on the sunvey — 0ﬁi§ial report from Minisfry of Public Health of Thalland (1999).
------ Estimates from the study model representing the current situation (10% coverage of

=== Predicted HPY prevalence derived from the model Pap smear every 5 years for women aged 35-50 years)
16 - 100+

—_
B
L

—
(]
L
oo
=
L

70

—_
=3
1

£0 -
50 4

Percentage of
Thai women with HPV infection
oo

Annual incidence of
cenvical cancer cases par 100 000 populaton

6 4 40
i 101
204
2 4
104
{) ! ! ! ! ! ! D T T I-----\;:—- T T T T T T T T T T 1
15-24 25-34 3544 45-54 5564 265 - 5 10- 15 20- % - % 4 45 50 55 8- 8- T0- 275
Age group () Age group (y)
fan: (11)

4. MaEUaNan1TUTEEIUANUANATYBINITAANTY

naansNuaulavaziivsloviaznglminnisuinlulgdmsun1sAnE o nwas NI UNIS AR

a

N304 MsdnauearsananslanaleUseian luillvesndiod 1 uan1gnadnsaInnTinseiaun

A A

a33aUseletl (Cost-utility analysis) Baiinsinnaansauguanluguveslavaiie wselainnignusu

I
Y

AILAMAINAIN (Quality-adjusted life years, QALYs) F9ATBUARNNAGNSN 19U NN UTIUTUULAE

ANN BnfmBgeNsILELDHA

1. wadwsausuyu (Cost outcome) N1sAnnsasifAITwanslmiiuaNaINIsalunisan

Alddngmuguamlussezeiduiownannisdesiunisifnlsald delunisuaninadns

mswanksununlditenisUesiu (sumsdanse) euiuduyuidesddiienissnulse

2. Wadngeuavn1w (Health outcome) uaninilaanduautaun1ieiiiudu (QALYs gained)
31nnsAansaslieuiisuiunislidanses Fadunadnsainnisiasiziduyu
9330Useleviuan eIl LaUNAANSAUATAINDUT WU T1UIUAUNABINITIUNITAR

n594 (Number-needed to screen) tatlaanunisiinlsala 1 au 3nuuAunteanulsale
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(Case prevented) 41u7un15LdeTindianas (Death averted) 1usiu n1stiauenadnsly
anwaurdl falagidilaladeunmsiauesienuseinsy i Wesanuadwsaenaindu
Wesnaansdusunu (Surrogate outcome) laildnagwsaaving (Final outcome) 9814

lviinanuinlanaandouieUsEAvSNALALANUANAIYBINITARNTBY (12, 13)

Haansn1sUTEIiluAuuessauselewil (Cost-utility analysis) luguvesgnsndiusumnu
UsyaAnsuadiuLiin (Incremental cost-effectiveness ratio, ICER) ﬁma&uﬁummaﬂqﬁu
Ay msthiaveuiiiivsslovdeddsdunsinassninenns iesannadndanusayiun
Wisuifguiunisdnnsesdun Tulsadug Ailinguszasdunnsiraiule 1iesainianadnsly
nigRYINUY

HaansNsUsTIUAUNUUTEANEHA (Cost-effectiveness) LU dnsdusuyusiad Ul

= %

dasfiula 1 578 (Cost per case prevented) §nsaiusunusensideTInnloanula 1

<

579 (Cost per death averted) tUufu uagiiufeIfunsuanINaansauguanidy

q

AILNUAITULAUDAIIAINLTELIATE IS

WANIMNKANTUTLAUANUANANNATITUAVUSD HANTENUATNUUTEIN ANUNTOUYDS

Aliuinis wazAnuasalunmsdndeusnig Allanuddglideswazonvtiaueiiuduld
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san1sewdielanlalimdndnauvesniotiownmdindu “Ing inseslle el w3ena

'
a1 U

AdanTalunisdesiu n153tade usen1ssnwaNudulle/lsa seldd1nsuniTnsiang n1sin n1s
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FALAU N1TMTIVEDU WazNITAALUALATIAS 19U NN NINIT9IN9URIT19N80E19 19Tl Falasqu

a o

nsldeaztiing” (1) azwiulaiasesilownndiveulunifsutaninewng dusuuseinalneiingg

q

ssyanudrineuveaadeaounndilunssaiydfniosdeunnd we. 2551 (2) uonantuly
Wisiﬂ%ﬁmﬂaaﬁ’uﬁiﬁisqif’ﬂummw 22 31 “fasmzifouanuiszneunisivszasdasnanuiovidn
i3osilounnd . Idudvedofeugmiiieliinisusziiuinaieadeunndfnaidusyansam
AN WnsgIusazAuUaenielunsly muﬁqmﬁﬂﬁzLﬁumamgmLLazmmﬁmmmqﬁmmwﬁa
wazdenn Wielvnsldindesdiounvdiduluagranunzay Miwandusssu...” ndennudnanly

o w [y

w3 wUnyeld wansliiuigimuaulevesulimuaulawazlinnudidgyiunisusziiuanuduan

U o

sl 1

NMATITUAVYRLATRHBUNNE Asty NUsTELIuANUANAIYRNATR B NNENdIHANTENURBATTE

qulszananduegaunnasivunltuiiivg sy

mMsUszfiuanuAuAmn e saarliivsdumalulagninisunndvialafniu Inenalud
wannsiugudmsunsusaliuinioudu ogelsinu wnien1sUsedliunuauAIIeE1ssuasin

ullomnisUssdiuvesnalulagidusmnninesesdownnd (3) @slunsfURnisusediuanudue

ca Y o A =

YoLATOIDUNNENTDAITIEINEATY NANFAIIINNITUTHIUANUANAIN AT TUFUVRLNALULAETN

Juen emiluuniFadunseduiefstenisseiiddglunisuseiiuanufuamiasisuguues

\ATesilounmduarvalauakurd nTuNTUTHEUANLANAININEISITUAUYR AT BUNNY
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LUIRALASAANNIT

1. AuvaInvaevaInsUseiiumalulaginsasiiawnng

o

wiuldinadesdounndiivouivadmdriannuiiniie Hinguszasdvesnisldauiideudas
mannvanesauAnisoaty n153lads n1ssaw nsmsav nsta st Tuaudsnisesiaaey Snvs
Snwarnsldnuuasveznainisliouiivannvae sudldudfsneluaduien wu gunsainsians
fansad ganranmsindeietle? gaflesns geenseundle wisszernanmsldnuuiunaed wWu gunsal

yuabngiten1Itadelsn wsegunsainldilanielusanie wazluuieaselseansuaveasnIesownng

viegunlildvuediunisldnuresaiefiownduaznisneuausavesyUleintu (Device-patient)

£
| o = 1 % ¥

wiguegfutladewndendun fe 1wy wmdideimavioynannsmensumdifeiduisdeiu
nslduveaedesilounnd (Device—operator—patient) @dlunsdli Uszavsnavenaiosiiounnday
Juogifuuszaunisaiuaznaiouivesdldarn (Learning curve) niounnduedosdiounmddfiongnisld
s Sududesdinmavigainmmendarnmslinudulsed fetadomardvlfnsssdiuan
Ausansisagureaedesiiounmdlailifimnunsdlunsanmieumsussiiumuduamiaasisagy
vounaluladifuesnwilse feginsussfiumaluladindosfiounndildlunistostu wu weue
nsuangeenseusielulsznnsngudes dwsumsussidumalladiniosdiounmdfildlunisidadelsn
W nsUsTueS a3l (Positron Emission Tomosgraphy /Computed Tomography %38 PET/CT)
sussiumaluladindesfiounndildlusnvanuduiienieldfnulse wu nsidariundes
(Laparoscopic surgery) mﬁﬂizl,ﬁumﬂiuia%m%aﬁaLmeéﬁiﬁi’fLumﬁﬁuvjmammw WU NSHIFRRS

Uszamyiien (Cochlear implantation) WHudu

v o & Aw a @ a = a v ] o = 4
2. Uadganlunfosnarsaenduniey 1Uﬂimﬂi$l.ll‘1<lﬂ'3'mﬂqllﬂ'ﬁ/l']\?ﬁ']ﬁ'ﬁm?!‘ll"lla\'iLﬂia\i&laLLW‘VIEJ

manlenanludewiu ndnnsiugiudmsunisussiuanuduamisasisagy lidnesdunis

av ada wva

fuuANIEUNITINE N15998 tussiianvariibiunnssiuluusazimalulad agslsinig Tuneud

6 (%

U
n15Us2duANNANAIMNINEIS T UETTDIAS DTl awnndTdefiese Tanuaulalulssiaunslddeya

Usgdnina wazUsununslddoyasunu
2.1 Uszihumslddoyauszandua

AN INYeITayaUssansna

n153dsuuUNAaetlaginisduuaznisaluAl (Randomized control trial %3 RCT)

[y

Tummgufdundngrumadnnisidenuiidefogignietainnisinsgie Anuven1side

wiadl wazdidoindundngrundnnisiiluuiesprulunsussdiunaansveanaluladnieg

& o/

wivasasissdeuTsideuvunaaedaeinisduuaznisaiuauiuliaiunsatunldussynddu

9
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waluladuszinmeaiosdounndld (3) ilosanurainduiessniazsinnisunla Blind)
ymadentumsliivaluladlngllfiAnond (Bias) nieursasaniasiiounndinariifesndonis
sidavidonsnaniiag (nvasive procedure) drungusogdlusissoraagliflaiirsa
nsdudeniinmasnuiidunisgndild viemniedesflounmdduumeluladildifumadondi
Junmsdnwuasgiuuds nmsideuvuneasilesiinisdquuaznisaruauazilunistanained
asussan  Wudu Tunsdlfianunsavinisnwiuuneasslaeiinisduuaznisaiuny fezdl
auddnluiFeswessrninguitming wuiadeens Snvesreralunstssdunauasnis
Aanmunasrduniinisifenieen dudu deyadiuuszdndnavouniosdiounndTainnuusly
nsfnwuBsdana (Observational study) waztiesadsiinznulunmsfinynuunnassiaefinisdy

LaZNIIAIUAU

insavilaunnenivaredavsld (Multiple applications)

n15UsELluASaadlaunngnivanevaudladanuunluesadlawnngntglunisitanelsa

i nseunnil aduesesdenlditadelsanessuuuszamuaslsnueiie wu uzdainungn
2 o ) 2 2 a D& 2 ¥ - 2 a o
uziSeanldlng vzidieone1nis ugiisonslawaslildn ugiisronunnaes uglisRns
121595910 wazuziSaraulnseus (4) aziuleieIadlaunndninateteusltasinadnsany
Jnuresta Uil fuwiiuvaluladmuensnuilsaniivaedeusldizuszaulgymadianu us

N15UsIduANLANAIYRILNAINNTAREN AT I TRARETaUSLTlA LBeRINaNNNTIRENTATIEINIS

A a ¢

Tnsnwennsle wadmsunisusziiunasilownmdusesnnil Wunisennfasdwszinenlunsay

s 1 a 1

Tsels 1osandinslininenssmdu uaseudurvenaiesdlowmdasiidadiuiianasiiniy
arunduats mnfinnsanueninsziusezdeudd fadu lunamgul nsdifiedesiiounndide
Uelivanesiina MeUssiiunnuduavesnaluladfaind1iasihlssansuananuaainiadosie
wnngiiug wsalunisiune winuilnafoRduldFenfienuemideitnnssmon
swiiludnuned mniefesdewnmdiuifngusrasddmiunidedelsn uagnsitedelsady
yilAsnswasuLUUINLYe IS W HadwiTliannsinwiasunlasumsiinsyssdiu
Saiurdosilounmeiuie lunsdififinisussiduaududmsassaguiiensiase s

assnuselewd

Ufauniussenirunsasileunnduasgl931u (Device-operator interaction)

ca v o ¢

wisestlounndiifetorfounndfilemgriouaainsniensunnddugldenu nadnsves
nstdesiu n3dady wien1ssnulsanazaudvlae Fsluiidfeaussaus (Performance) 9%
LiduiuinTaslounmdwintiu uiduegiulsvaunisalvesldeu nIeisendt n1siujduius

i a = ¢ 9] . . . v ~ ¢
seriaasedlounnduasldaiu (Device-operator interaction) wngldeuiiuszaunisaluin

193



YU iauIsauzINIstasiu 13Ty Usen1sSnwIlsALazANNLAUURE AeLATIile

windtug gemu deiegnisAnwuuvanandululssmaanizosniuasUsemalunivglsy

o

Fanud Uszaunisalvosun e mwL%ﬂeiauqﬂmnﬂé"gamsm&fwhuﬂé’awzL'%umﬁ BYREY

Y o

Uszaun1sallun1sundndUlesdua 1wl 200-250 519 (5) 9n19UseaNSNavadAsadllawnng

Y

a8

¥ '
= a =

fanamazdutunsazusunnunnalulagiesasiiownndldly sedunininisuseifiunalulad

Uszuanil emsiinnaifvdeyaiieliaenadeiuuiunidesnisnw ffegrenaiudey

dananuduiavesnsindnileszamyioniililunsussidiuenuduanvesmsiidailsUszam
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anunsodawaneUszansuaazaiusuilelunisldedosiiownndld wu fegravesnisindnila
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AQSINEYAIEANT UN1INGI1FIVOULAY

UNnin

uniliugiussaudrglunisadrsuuudiassunsaen (Markov model) d1m5uusgifiuning
ANAINNENSSUAUVRTIBs NN TingUszasdiiaduiiugiuveanisadnawuuinaesnsaiiuluves
lsauazldun19N1sINYINanysalnaseuy dusendt “Whole disease modeling” (1) Lilennluunil

[

asuren1sTraesmsailuluvedsaugiSamendalasumssnuilusyeraneg Useneunie 1) nsidenld
110530 (Measure) UseAnsuadildainnisdnuidonsadindmsulfiunisfimes (Parameter) va4
WUUD1889 2) NTIAUARDIULEUAN (Health state) fAsuulanuseuszoziaan (Cycle) vos
LUUdIand 3) MsmeAaiazifuresnisiudsuaniugguniw (Transitional probability) Tagld

98 19NNSAUIINELUSHATY Stata® wag 4) n1snsiadauLiiausu (Calibration) kUUT1aRINAS19UY

LUIRALAZHRANNNS
1. 1asInUszanSAnd (Efficacy measure)

Tun1sadrauuudnass (Model) WUz UANUALAYMNNEISITNEVVRINTI NN Fausniidl
AnNdAey fie NsdendeyanuUsedninainsienunsfineidenleensd Wethunlddunsiwes

wanspuiaziluresniswisuaougguamnuanuaznisaiiuluvedlse

TunsSeuiieunaawimeguaInsEnIanITsnwILE iR NMsfnyikuunaaedlned

a 1

N"3duuazn13AIUAL (Randomized controlled trial, RCT) wazn1s3deluanmilndiAganvuun iwu
)

a [

Comparative effectiveness research (2) ﬁmm’?@ﬁﬁaﬂ%ﬂuq%m%aﬂ (Primary endpoint

3

AB NS
saaTn (Overall survival, OS) wagn15Uaanlsa (Disease-free survival, DFS) %%aﬂi’lm’mmiqﬂam

(Progression-free survival, PFS) dwSu3ngfises (Secondary endpoint) ileuld fie dnsimeuauas
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v @ o =

(Response rate) 1Juflundunnin mnlsaugiiananwiudluiissnwinainsaiiusnssendnuie

[y

dnslaealsaliagsdmau Ninlddnsmevausalugeeivanveinisfinwiununisseninnsenisiaen

q

1sm

Usz@nBnareen1ssnwuetiamunnsinfinaniuiudl anunsaliannuvuieluglvesnnnuiieg

\Ju (MSedmdau Proportion) #eiiA15¥13ne 0 fia 1 (M3e3e8ay 0 — 100) faneludl

®  dns1senTn (OS rate) vuneds dadiuvesdnuiugUiensenddn (nynanme) sedruiuglle

avaaiviiend (At risk) i 9av04L3a1 (Time point, t) 1ileq

® gns1analsn (DFS/PFS rate) munedls dadiuvesdnnudiienisentinuasliifinisgnatuvedlse
AodnuIuUIeavuAvaesy w 9AveIIaImMilaY

AMUFURUSTTNINONTITOATNUS D8RI 1UaDALIANUTZEZLIANNY danwazai Survival curve

'
=

Fepdananaunsauszaalalagly Kaplan-Meier estimate A3l 19AUAU (t=0) 9NT1T0ATNNTE
dnsUanlindlan 1 (M3e 100%) v1iil dnT1TenTnmsedns1UannlsnzliAanadiione) Watiainiuly
FEUT0AWILANINNITAN (Life table) (ATBNsAINAINMARWIN ¥ Tugilon1susaidiumalulag

auguamdmiulsemalneatun 1) (3)

fifodunai ilesarn DFS/PFS iusnnsafifdnunzdugagfisa (Combined endpoint) faiu
Tuszeziianfeaiu DFS/PFS douilaiindt OS waue Tunsdiues OS mindminsendnanasnde 0.5
(130 509%) au Laarile AzFEnIEELIAPALATIA (t=0) Tulsgntiuin Median survival Bsfiviiag faudu
Ju danid weu wiel Wudu  Tuvhueufeniu n1sfinwifienasiesunaves DFS/PFS Tuguaes
sypzLranIunIzitalsngnau (Time to progression) Ifiaufu wnsinioglusUvesdrstandudd

Y o w 1 o = [ a s o [ o
Jagnnaliaunsanldlneasaiodunisdiimesdmsunuuinass

[ <) Y . = Y1 a s <

9nT19DUAUDN (Response rate) WULINTIANLAINIT (Denominator) AB WUIWNWULHAAUZLIY
pgatieeniiyad o 9ASUAU (At baseline) Feinvuialdunngudnasedetoanilanulaeiiian
(Longest diameter, LD) laisinna1 20 wal. (Aae35Und) wielaisindn 10 us. (Aag Spiral CT scan) wag

aa

au3aUTEiuNaINNSINWILA (Evaluable) Tunislddeyadnsmeuanssainnisfinemienddnienis
o = = Wi A v Yo a a v | v ~ ) ~ < v
misdsdenldlasunisianudssdiunasienduindesiiiedda nan1sinulunsdivedusiSeiou
(Solid tumor) MduwadiUmune (Target lesion) aunsaduunauanyMEsiulnveLraduiSe fadl
(4)
1 [} = V1 dé’ (%] 1 )
1. WanauaueInan13any) (Response) U883 HUIWATUIINNITINYT LULTU
® pouduswANT (Complete response, CR) el lwaduziSamalusianun
® mauauDIUNEIU (Partial response, PR) e waduziSameluunsdiunsedauin

[ ¥ 1 4 3 & 1
anas lngnasiuvaadungudnas (Sum of LD) veswadidinungianinanaiagng
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ow 30% Tunzissunvtininissnunduulialinalidfon nsfinwidnldgaefsiudld

WUNTEIN CR Ay PR 121138171 Objective response (OR)

2. waldnauaussranissnw (Non-response, NR) wuaduy

e 1sAnsasn (Stable disease, SD) vuneds waduzSutmuneivuiaanawalldadunis

ROUAUBINUY PR visomayuuudlaifistulsnanaiu (PD)

< a o

e 13Agnanu (Progressive disease, PD) vianefie waduzisuiusivuin (Sum of LD) Tngy

v
ST 1

YuUpE1NUY 20% rseiwaduztsuindulul nadnstdedndunuaua’aInnig

$nw (Treatment failure) idAey imszavihludnisdetinvesdUaglunan

2. n’liL‘tJﬁl‘c’Juﬁmquﬁme (Health state transition)

wuuiassnsmendau Cohort state-transition model (5) 3sldd1aasanuzguninvegUae
nyALsuRUTEinsasukUas N e N saulureddsanelinsaussugaaifinmvun (Time

horizon) (6, 7) dwsulsauzise nsinaesanuzguamindulildluusasseuian (Cycle) Fadunadns

NN wanaemegelugui 15.1

JUN 15.1 nsilfsuanueguannenanssnyuess

N3350
19U

.......

Stable or
Partial/Complete
response

. .
. .
L .

. "traaanannt

Relapse/
Progression

Tusauusnudsaunszuiunssne IanuduldlingUisuzisasanegluaniugguamuuuln
wuunilenssolull 1) mevausdudl (Complete, CR) 2) mouAUDIU1IEIU (Partial, PR) 3) 15ANTasa

(Stable, SD) 4) auadINN5iN1UlIANAIN (Progression, PD) Ua 5) ldeTIn (Nnave)
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SUT 15.1 fwualy CR, PR waw SD samegluanuraunmientu Tuiitisenihnmsnauausamng
Aatin (Clinical response, clinR) Tuu1anstianauenaniugavnin SD 8on3n CR+PR (138 OR) Uagynin
msfnuildesdaldnanisinuifunn Amsiiarsanuen R Jududmuievesnisinwesnain
PR+SD

Tuseuiiaes fheunnendildideTiauidumainnnmssnnneuniienalasumauasulldis
Snwnluddudnly (Next-line treatment) nauilsaazananu (Pre-progression) TuvaueNililasuissnw
adundaiunesigealinisgnaiuveslsaniodedin Mindenaenduidregluaniusauniniy

(Recursive)

dmsuguiedamavauesanmsinwnesuntmvselsanseitluseuiiuas mnliasegluaniue
guamiy Aenadinisiialsanau (Relapse) sunseiadeTinidiosainlsegnauluiian vioursienens

Tosunmsasuld1eissnumdudisunda

Tuhueufeaiu dmsudUenlisunmsasulUliitsnumadundsnenadedin wienovaues
NIDAUNAINNNITINBITUTOURD ) U7

dusunsainlsauzsaiulifivindeniamnsafeuldliissnwluddudaly (Hedumaiain
mM3snwneuni) nsasiswuudiassnlidseaaninisiasuanusguamilddulssmani

3. ms'vnﬂ"]mmm'«azLﬂu%mmiwﬁauamuzqﬂmw (Transitional probability)

nsmsiwesvesuuiassielilinadnsiulssavinaningifusiunanisinyinieain
Ay a a A o aAa = P ) = =
1971989 MsuNanuzguamiilunisdetio () vesmadenmiudiuivuiiigyu (Comparator) lay
91AEA18RI1T0ATN (OS) VBeYNTLELIANANIALTUAY (t=0) Tun1sAnwdadaunuminduseuszesiam

Ya3uuUIand aldidumnuunazidureanisidedia PD) Tuseuwsn (@un1si 1)

Cycle 1: P(D)=1-0S aunnsi 1
Stata®: generate probD = 1 — overallSurv

mnsududedddmeutniuveinisdeiinfindssuanaienisine k= 1, 2, .., K) A
P(D),, ATIAMuddyfunsnuiifiannuiniede Tnwo1aldiSidefensarainnin (Weishted
average, avg) Muvadiegsluldaznsine (n) esanannuiiezdu (P) Jaaaud@nlidu
AUANTLETUEUATY (Non-linear) FadnTusipaudadlvioglusuvesdng (Rate, 1) Aeufiaziuade
s (giEfuamnmanuan v lugflew atufl 1) (3) udhSswasndudununasdudnads (auns
fi2-a)

(D), = — (n(1 = P(D)y) AUNNTT 2
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generate rateD = - (n(1 - probD)

Stata®:
r(D)avg = (Nyr(D); + Nor(D); + ... + Nr(D)/ (g + Nz + ... + Ng) AunS7 3
Stata®: summarize rateD (aw = n)
scalar rateDavg = r(mean)
P(D),; = 1 - expl = 1(D)aye) aunsi 4
Stata®: generate probDavg = 1 — exp( — rateDavg)

Anw Tesldalaensa

v w6

Ausuanuuiaziduresnisidedinniendinissnuilagniadeniaula
SANSIIFUNNS (Relative

311 1 - OS BaeNgunAaadluNIANYIe98e wimserderssuiieuysean
efficacy) funquauauildidusueuiiiau (Comparator) Tuwuudnaes Fsnsfinwdnlngdinseau

luguves Hazard ratio (HR) dw3u OS fsaunisit 5

A4UNTSA 5

CyCLe L P(D)Of interest = HROS X P(D)comparator

798l 10 HR WuAfilaannnisiiesigsiefunu (Meta-analysis) Nldvananisaneiidulfeniu
0 P(D) comparator NAITANUINAT P(D)of interest WBLUSBULTBUAUAT P(D),,, TiEWdleinuanng

VBHAYD
n4a

D

mnfensAInALasdudmsunisanatuvedlsalugUlenlidedin P(prog) 9nA1dnT"
Uaonalsa (DFS/PFS) Tnunse fivonssvainseds Ao P(prog) lulvindu 1 — DFS (138 1 — PFS) 1ilpgan

DFS 30 PFS unasinuwuuynefsiudsiiatenuiiazilurenisdedin PO) me

4Un57 6.1

PFS = 1 - P(D) - P(prog)
AUN5T 6.2

P(prog) = OS - PFS

lugUensentingegluniadonvesdiuTeuliiou mnuuianIusguaInseninaguign

mauaLed (Clinical response, clinR) AuRU1e7dumnanInn1ssnw awisaAuInauiiaziduyes
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a

n13Mauaued PclinR)  TugUlsisuduianua (Cohort) mugua

£%
v a

(Objective response rate, orr) P91891UlUN1AN®I919D9 Aatl

15.1 lneldA19msIn1snauaUe

Cycle 1: P(clinR)comparator = (1 = P(D)) X OrTcomparator aunIshi 7

dusumadeniiauladnet lunsiuananuunaztJuresnsneauauad PIUnR)y meres bHAIT
19AlagnT91N orr BINFUNARBINTIBNUIUNTAN 91989 waiaslduns I seavanadeduingiudi
Wisuwisu Quaneuzineinuaunisi 5) lngenanansaunldan HR @115U PFS 5o DFS @eazviauis

o

ALALLAIIINN1sSnE LI Agnat alilinduiawludiu (inverse ratio) danou

Cycle 1: P(ClinR)of ingerest = (1/HRors) X P(CUNR)comparator  ~—-—rr—rrmrmmermrmv Auns7 8

dmSuemnuduwatnnsineneulsagnaiy (Pre-progression) Suluaaugaunmigieun

seenalasunIsSnunluaisudald ausamuluANNUNZI T URIALNITA O

Cycle 1: P(preprog) = 1 - P(D) — P(clinR) aunsii 9

4. MM5ASIVEDUNBUSULUUINABY (Model calibration)

LuviaesnsreNdeiasinisiUdsuaniurguanvesiUlsauLA (Hypothetical cohort) 91
iFudu (t=0) uAuaansevszazianfinvun neuthluldduandunu (Cost) wazUszdnina
(Effectiveness) msl@sunmsnsiaasuindmnugndeadismetiazldunudoyasnnsinvinisnaidnnie
szuinenvesiihenimielsl (8) vesaiauuusiaasfedldsunsuiy (Calibrate) viemsnfinososen

| I3 a Y v cal v o Y] v a
anuazduluniswdsuanuzguamaulinadnsiilndidesiuludeass

nansIansanIuzgUAMAaziounLaTwesmsandulsausiisldffan Ao n1ssoadn
\dosanidunadnsiliidugegindnvosnisfinwinisadindrnulng UM 152 wag 15.3 Wisuiiley
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Abstract

(THB) per QALY gained.

Background: Hematopoietic stem cell transplantation (H5CT) is the only curative treatment available to severe
thalassemic patients. The treatment, however, is very costly, particularly in the context of low and middle income
countries, and no studies have been carried out to explore its economic justifiability. This study aimed to estimate
the cost-utility of HSCT compared with blood transfusions combined with iron chelating therapy (BT-ICT) for severe
thalassemia in Thailand, and to investigate the affordability of HSCT using a budget impact analysis.

Methods: A Markov model was used to estimate the relevant costs and health outcomes over the patients’
lifetimes taking a societal perspective as recommended by Thailand's health technology assessment guidelines, All
future costs and outcomes were discounted at a rate of 3% per annum. Primary outcomes of interest were lifetime
costs, quality adjusted life years (QALYs) gained, and the incremental cost-effectiveness ratio (JCER) in Thai baht

Results: Compared to BT-ICT, the incremental cost-effectiveness ratio increased with patient age from 80,700 to
183,000 THE per QALY gained for related HSCT and 209,000 to 953,000 THE per QALY gained for unrelated HSCT
among patients aged 1 to 15 years (US51= 34 THB). The governmental budget impact analysis showed that
providing 200 related HSCT to patients aged 1 to 10 years, in accordance with the current infrastructure limitations,
would initially require approximately 90 million additional THE per vear.

Conclusions: At a societal willingness to pay of 100,000 THB per QALY gained, related HSCT was likely to be a
cost-effective and affordable treatment for young children with severe thalassemia in Thailand.

Background

Thalassemia is the most common gene-related hemato-
logical disease in Thailand. With a Thai population of
65 million, approximately 40% carry thalassemia traits
and about 1% manifest the disease [1]. The incidence of
severe thalassemia (i.e. Hb Bart's hydrops fetalis, [i-tha-
lassemia, and f-thalassemia/Hb E) is estimated at 4,253
patients per year [1]. Generally patients with severe tha-
lassemia present with anemia at the first vear of life.

* Comespondence: pyuck@mahidalacth

THealth Intervention and Techndagy Assessment Program (HITAP) ath Floor,
Gth Building, Departrnent of Health, Ministry of Public Health, Tiwanon Road,
Muang, Nonthabur, Thailand

() Biomed Central

The provision of regular blood transfusion (BT) is stan-
dard practice for the treatment of severe thalassemia.
Without ongoing BT, these individuals would have an
expected life-span of only a few years. However, provi-
sion of BT is hampered by a shortage of blood dona-
tions, as well as the high cost of blood screening in
order to reduce the residual risk of transmission of
blood-borne viruses, including hepatitis and human
immunodeficiency virusfacquired immunodeficiency
syndrome (HIV/AIDS) [2]. Moreover, BT given over a
long period of time can result in iron-overload causing
heart failure and damage to other organs associated
with high mortality. In order to reduce iron

@ 2010 Leslanavarong et al licensee Siodad Central Ltd. This & an Open Access artice distibuted under e terms of the Ceathe
Commans Attribution Licerse (hitpoforeativecommaons.argficensesby 20], which pemits unrestricted wse distribution, and
reproduction in any medium, provided the original waork is properly cited.
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accumulation, iron chelating therapy (ICT) needs to be
administered subcutaneously for 8 to 12 hours per day,
5 to 7 days per week. Effective provision of ICT' is often
compromised by poor compliance as the process itself
can have a detrimental effect on quality of life {Qal),
especially amongst children [3,4].

Currently, hematopoietic stem cell transplantation
(HSCT) is the only curative treatment available to severe
thalassemic patients. Hematopoietic stem cells are
usually extracted from bone marrow, peripheral blood,
and umbilical cord blood. An allogeneic HSCT patient
can obtain stem cells from a healthy human leukocyte
antigen (HLA)-matched donor, being either a patient’s
relative (i.e. related HSCT) or from non-related donors
(i.e. unrelated HSCT). HLA is determined by conven-
tional serologic typing for class | and 11 antigen. DNA
typing with high-resolution sequence-specific oligonu-
cleotide probes for class 1 and Il loci is undertaken for
patients with matched and mismatched HLA-related or
mismatched HLA-unrelated donors. Sibling donors are
considered ideal as they can inherit identical HLA
genes, reducing the probability of graft rejection and
other complications. The formula for calculating the
chances of a particular person having an HLA-matched
sibling is 1 - (0.75)" , where n denotes the total number
of siblings [5]. The average Thai family has two chil-
dren; therefore only 1 in 4 patients are likely to have an
HLA-matched sibling donor [6], while only 3 out of 4 of
these potential sibling-donors would themselves be
without thalassemia. Thus the proportion of thalassemic
patients that would have an HLA-matched sibling donor
is approximately 19%. The remainder of the population
must rely on unrelated donors. At present there is no
local database in place for the identification of such
donors, while reliance on foreign databases implies
reduced donor availability and an increase in costs.

HSCT procedures are conditioning regimens to eradi-
cate disease and facilitate persistent engraftment [7].
Graft versus host disease (GVHD) prophylaxis is per-
formed to prevent major complications related to severe
immune incompetence. All HSCT patients are treated in
positive-pressure isolation rooms and receive antibiotics
for prevention of Prewmocystis carinii pneumonia, Cyto-
megalovirus, and Ebstein-Barr virus. The criteria of
engraftment are an absolute neutrophil count more than
0.5 = 109/L within three consecutive days or a platelet
count more than 20 x 109/L without transfusion within
seven consecutive days [7-9]. If the patients have
engraftment failure after receiving H5CT, a second
round of HSCT may be provided to prevent thalassemia
recurrence or irreversible aplasia.

As evident, HSCT is a resource-intense procedure
requiring high financial expenditure especially at the
first year of treatment. Moreover, patients receiving
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HSCT may experience poor quality of life due to its
toxicity and complications. HSCT, however, is the only
treatment to cure thalassemia at present, providing
patients with longer life expectancy and potentially nor-
mal quality of life [6].

In Thailand, healthcare coverage for the provision of
HSCT differs amongst the three health insurance
schemes. HSCT is provided with full coverage to thalas-
semic patients who are government employees and their
dependents enrolled under the Civil Servant Medical
Benefit Scheme (9% of the Thai population) as well as
employees enrolled under the Social Security Scheme
(11% of the population). Provision of HSCT has not yet
been included in the benefit package of the Universal
Coverage (UC) scheme that applies to approximately
80% of the Thai population and is managed by the
Mational Health Security Office (NHSO) [10].

An economic evaluation of HSCT for severe thalasse-
mic patients was requested by the NH50 through a
topic selection process facilitated by the Health Inter-
vention and Technology Assessment Program (HITAP)
[11], the institution responsible for appraising a wide
range of health technologies including pharmaceuticals,
medical devices, interventions, individual and commu-
nity health promotion and prevention interventions.
HITAP sent out an official letter dated December 27th,
2006 inviting public health agencies at the national level
to submit their lists of interventions which they consid-
ered to require assessment. The representatives of these
fifteen agencies were also invited to participate in a
workshop which aimed at prioritizing the proposed
health interventions in order to select the top ten most
important items for the HITAP assessment process. The
economic evaluation of HSCT was ranked as one out of
five selected topics in 2007, This cost-utility analysis,
therefore, was performed to evaluate and compare the
costs and health outcomes for related and unrelated
HSCT compared with BT-1CT.

The comparison of related HSCT and BT-ICT is
aimed at those patients that have HLA-matched siblings.
For the majority of the population however, for whom a
matched donor is not readily available, the comparison
is between unrelated HSCT and BT-1CT. A preliminary
analysis based on the literature showed that when both
interventions are available, related HSCT always domi-
nated unrelated HSCT, since in addition to higher costs,
the outcome of unrelated HSCT is often compromised
by an increase in transplant-related complications
including early and late toxicity, mortality and rejection
[6,7,11,12]. As a result, there is no head-to-head com-
parison of related and unrelated HSCT in this analysis,
as it is clear that where related HS5CT is viable, this
would be the preferred option. In instances where
HSCT was found to be cost-effective, the impact of
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including it in the UC package on the government bud-
get was estimated.

Methods

The lifetime costs and health outcomes for severe tha-
lassemic patients aged 1 to 28 years receiving either
HSCT or BT-ICT were compared taking a societal per-
spective as recommended by the Thailand’s health tech-
nology assessment guidelines [13]. All future costs and
outcomes were discounted at a rate of 3% per annum
[14]. Primary outcomes of interest were lifetime costs,
quality adjusted life years (QALYs) gained, and the
incremental cost-effectiveness ratio (ICER) in Thai baht
(THB) per QALY gained. Based on the statement of the
Subcommittee for Development of the National List of
Essential Drugs and the Subcommittee for Development
of the Health Benefit Package and Service Delivery of
the NHSO in 2007, the societal willingness to pay
(WTP) threshold for a QALY gained for the adoption of
health interventions is between 100,000 THB (6,000 PPP
$) to 300,000 THB (18,000 PPP$), approximating one to
three times per capita Gross Domestic Product (GDP)
[15]. These values are in accordance with the recom-
mendations of the Commission on Macroeconomics and
Health, World Health Organization, suggesting that
health technologies with ICERs below the per capita
GDP are considered very cost-effective, those between
one and three times per capita GDP being cost-effective,
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while 1CERs above three times per capita GDP indicate
that a health technology is not cost-effective [16].

Economic model

Figure 1 illustrates the structure of a Markov model
used to estimate the relevant costs and health outcomes.
The time horizon used is the patients’ estimated life-
times and the length of each cycle is one year. Two
mutually exclusive treatment options, related and unre-
lated HSCT, were compared with BT-ICT (i.e. desfer-
rioxamine-DFO), which is standard practice and
currently covered under the UC scheme.

The health states of both related and unrelated HSCT
patients consisted of five states with different costs and
QoL scores as follows: (i) the first year of HSCT where
patients had the highest costs and worst Qol; (ii) the
second year of HSCT, where patients had higher costs
due to follow up visits and immunosuppressive therapy;
(iii) following years after successful HSCT where QoL
approximates that of the healthy population and costs
were vastly reduced; (iv) HSCT failure resulting in a
switch to BT-ICT; and (v) death. Blood transfusions-
dependent patients had two health states (i.e. BT-1CT,
characterized by low QoL, and the costs of ongoing care
and death). The arrows represent the possible transi-
tions from one state to another. Treatment complica-
tions were included within all health states as they
typically took far less than one year to resolve.

Severe
tEeslassemic
patients

Figure 1 Schematic diagram of the Markov model. Each thalassemic patient has two treatment aptions (e, HSCT and BTHCT). The Markow
model consists of five health states and patients receiving HSCT can transition through each of these health states whereas BTHCT patients can
be in either alive BT-ICT state or dasth state. The cycle length is ane year with a 9%year time horizon. HSCT: hematopoietic stermn cell
tmansplantation; BTHCT: blood transfusion combined with subcutaneous iron chelating therapy.
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The simulation estimated the costs and health out-
comes over a 99-year period to cover the maximum
expected lifetime horizon. Based on clinical practice,
the following assumptions were used in the model.
First, all severe thalassemic patients in this study were
assumed to be treated with blood transfusions during
the first vear of life. Second, ICT was administered via
subcutaneous infusion only. Finally, probability of
death in HSCT failure patients switching to blood
transfusions was similar to that in blood transfusion
patients that did not undergo HSCT. All transition

Table 1 Input parameters used in the model
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probabilities, costs and outcomes variables are shown
in Table 1.

Cost variables

All costs were converted and reported in 2008 THB (US
$1= 34 THB) using the consumer price index (CPI)
[17]. For international comparison, costs were converted
to international dollars using a purchasing power parity
(PPP) exchange rate (1 PPP${2008) = 15.95¢ THB) [18].
Direct medical costs were obtained from two data
sources. First, the costs for blood transfusion-dependent

Parameters Distribution Mean SE  References and type of data
Yearly discount rate (3)
Costs (range) 300 ((-600 - [14]
Outcomes (range) 3.00 (0200 - [14]
Transition probabilities
BTHCT
Annual probability of death at age 0-1 Beta Q.o - [23]
Annual probability of death at age 2-5 Beta 0,003 - [23]
Annual probability of death at age 6-10 Beta 0,002 - [23]
Annual probability of death at age 11-15 Beta Q010 - [23]
Annual probability of death at age 16-20 Beta 025 - [23]
Annual probability of death at age 21-30 Beta Q015 - [22]
Annual probability of death at age 31 and mare Beta 0345 - [21]
HSCT
Paramemc sunvival death
Caonstant for baseline hazard Lognormal -807 200 Cohart
Age coefficient for baseline hazard Lognormal 016 006 Cohart
Ancillary parameter in Weibull distribution Lognormal -051 041 Cahart
Parameiric survival failure
Canstant for baseline hazard Lognormal -7.18 155 Cohart
Type of HSCT coefficient for baseline hazard Lognormal 260 1.08 Cahart
Ancillary parameter in Weibull distribution Lognormal -0.74 034 Cohort
Resource cost parameters (THB)
Total direct medical cost of related HSCT in the 17 year Gamma 451,985 50,288 Hospital database
Total direct medical cost of related HSCT in the 2™ year Gamma 42 554 15535 Haospital database
Taotal direct medical cast of related HSCT in the following years Gamma 11,638 3240 Haspital database
Total direct medical cost of unrelated HSCT at the 1 year Gamma 735839 183,560 Hos pital database
Total direct medical cost of unrelated HSCT at the 2™ year Gamma 45 840 200054 Haospital database
Taotal direct medical cost of unrelated HSCT in the following years Gamma 6,385 1,037 Haspital database
Total direct medical cost of BT-ICT per year Gamma 35788 415 [4
Total direct non-medical cost of HSCT at the 197 and 27 year Gamma 2505904 G5535 Survey
Total direct non-medical cost of BTHCT and the following year of HSCT Gamma 37,384 7040 Survey
Total productivity koss of HSCT in the 1% and 27 year Gamma 77468 70464 Survey
Taotal productivity loss of BTHCT and the following years of HSCT Gamma 19,171 6692 Survey
Utility parameters
Utility of BT-KT patients Beta [4121] 016 [2425]
Lnility of HSCT patients in first and second year Beta a5l Q16 [2425]
Lhility of HSCT patients from third year on Beta [ E] Qa5 [26]

BT-K_T: Hlood transfusion combined with subcutaneous iron chelating therapy;
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patients were obtained from a cost analysis by Torch-
arus et al [4]. The study population consisted of 124
severe thalassemia patients. Mean direct medical costs
per year were 35,788 THB (S5E = 4,156). The costs of
patients receiving HSCT were retrieved from a hospital
database at a teaching hospital between 1989 and 2007.
The charges per patient per year were adjusted using a
cost-to-charge ratio of 0.8 [19].

Both direct non-medical and indirect costs were col-
lected by interviewing severe thalassemic patients and
their caregivers at the teaching hospital after informed
consent was obtained. Ethical approval for this study
was granted by the Committee on Human Rights
Related to Research Involving Human Subjects, Mahi-
dol University for cost and clinical data collection.
Two HSCT patients and twenty eight BT-ICT patients
were interviewed by questionnaire. Mean age was 18
years (Range = 1-47 years). Direct non-medical costs
including costs of transportation, meals, accommoda-
tion, facilities, and informal care were 37,384 THB (SE
= 7,040) for BT-ICT patients and 259,994 THB (SE =
95,535) at the first and second year of HSCT [13].
Indirect costs referred to productivity losses due to
sick leave and were estimated at 19,171 THB (SE =
6,692) for BT-ICT and 77,468 THBE (SE = 70,464) at
the first and second year of HSCT [13]. Since there
were no data available on direct non-medical and
indirect costs of HSCT patients after the first two
vears of treatment, it was assumed that these costs of
HSCT patients were similar to those receiving BT-1CT
in the following vears. Resource cost parameters are
presented in Table 1.

Clinical variables

Transitional probabilities or fp(u) (Le. transition to fail-
ure and transition to death) were required for the Mar-
kov model to simulate patients with different ages when
starting HSCT. First, patient-level time to event data
with clinical variables such as survival time, demo-
graphic characteristics, and patient status (alive/dead)
were collected from the medical records of 67 patients
receiving either related (44) or unrelated HSCT (23) at
the teaching hospital between 1989 and 2007. There
were 26 cases with f- thalassemia and 41 cases with (-
thalassemia/HbE. Mean age was 8 years (Range = 1-28
years). These patients were classified as moderate to
high risk according to Lucarelli or Pesaro classification
[6]. Second, a parametric survival-time model using
Weibull regression was applied in order to vield Hit)
which is the cumulative hazard, A (lambda) which is the
scale parameter, and y (gamma) which is the shape para-
meter based on the below survival function (see equa-
tions 1-3). The survival function, S{t) which describes
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the probability of survival as a function of patient age at
the start of HSCT is [20]:

S(t)=exp{-H(1)}

where H(t) is the cumulative hazard; A (lambda) is the
scale parameter; ¢ is time in days; and ancillary or y
(gamma) is the shape parameter that describes the
instantaneous hazard rate k(¢), which increases with age
at the start of HSCT if y is more than one. The influ-
ence of patient age at the start of HSCT and whether
they had a related or unrelated donor on mortality and
treatment failure was assessed and found that A for fail-
ure event depended on the type of donor and A for
death event depended on the age covariate as illustrated
in the following formula:

Ht)=at¥

Last, the transitional probability of the event of inter-
est during the cycle, gp(u), is calculated using H{t-u) and
Hft) as well as being estimated from the following for-
mula (where u is the cycle length of the model):

A= Exp{constam + | age coeffident * age at the start of treatment }}

In addition, for patients receiving BT-1CT, the transi-
tion probabilities converted to annual probabilities of
death were derived from available cohort studies
[21-23]. Based on the cohort of 67 patients, no one
received HSCT more than twice. Therefore, in the
model it was assumed that if the HSCT patients had
failed twice, patients would receive BT-1CT for the rest
of their lives.

Quality of life variables

Utility measures for patients’ quality of life were
obtained from a systematic review of electronic data-
bases. Two databases (PubMed and Center of Reviews
and Dissemination) were searched using the following
keywords: ("Quality of Life'[Mesh] OR “Quality-
Adjusted Life Years"[Mesh] OR “Models, Economic"[-
Mesh]) AND ("Thalassemia"[Mesh] OR “beta-Thalasse-
mia"[Mesh] OR thalassaemia) and (thalassemia OR
thalassaemia) AND “quality of life”, respectively. Inclu-
sion criteria were where Qol is presented in a utility
index (D=death and 1=full health) and measured by time
trade-off (TTO), standard gamble (5G), or EQ-5D
instruments. Two eligible studies reported that the
mean utility indices of patients receiving BT-ICT were
0.61 and 0.66 [24,25]. A Bayesian random effects meta-
analysis using WinBUGS51.4 (Medical Research Council
and Imperial College of Science, Technology and
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Medicine, United Kingdom) was used to obtain the
pooled estimate of 0.61 (SE = 0.16). No studies relating
to the QoL of severe thalassemic patients receiving
HSCT were identified, therefore the utility of thalasse-
mic patients receiving HSCT at the first and second
vears was assumed to be the same as that of thalassemic
patients receiving BT-1CT for the worst case analysis.
The utility of HSCT patients in the subsequent years
was derived from the utility of HSCT patients in other
diseases following HSCT (ie. acute myeloid leukemia,
multiple myeloma, non-Hodgkin lymphoma, and Hodg-
kin lymphoma) equal to 0.93 (5E 0.05) [26].

Uncertainty analysis

One-way sensitivity analysis was performed to examine
the uncertainty surrounding each parameter individually
and results were presented using a tornado diagram. In
addition, a probabilistic sensitivity analysis (PSA) was
conducted to examine the effect of all parameter uncer-
tainty simultaneously using a second order Monte Carlo
simulation performed by Microsoft Excel 2003 (Micro-
soft Corp., Redmond, WA) [20]. Probability distributions
were assigned as follows [27]: (i) beta-distributions were
assigned where parameter values ranged between zero
and one, such as in probability and utility parameters,
(ii) gamma-distributions were specified when parameter
values were above zero and positively skewed, such as in
costs, and (iii) a log-normal distribution was used for
survival parameters. The mean, SE, and distribution of
input parameters used in the model are shown in Table
1. A Monte Carlo simulation was run for 1,000 itera-
tions to yield a range of probable values for total costs,
health outcomes, and ICERs. In addition, the maximum
expected net monetary benefit (NMB) was calculated for
each ceiling ratio value {the value society would be
WTP for a QALY gained). Results of the PSA were pre-
sented as cost-effectiveness acceptability curves.

Budget impact analysis

A Markov-based budget impact model was developed to
evaluate direct medical costs for severe thalassemic
patients based on a governmental perspective over 15
fiscal years. The model compared direct medical costs
for BT-1CT to those of HSCT, where this was found to
be a cost-effective option at a ceiling ratio of 100,000
THB per QALY gained [15], approximating the Thai
GDP per capita [18]. The actual number of additional
HSCT procedures that could be carried out in practice
is currently restricted to approximately 200 thalassemic
patients as there are only four university hospitals that
have the necessary specialists and suitable infrastructure
to carry out HSCT (Suradej Hongeng, Vijj Kasemsup,
Ramathibodi University Hospital, oral communication,
March 24, 2009). Thus, the actual budget impact on the
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universal health insurance scheme was estimated for the
maximum expected number of severe thalassemic
patients that could receive HSCT at the four teaching
hospitals, rather than the incidence of severe
thalassemia.

Results

Cost-utility analysis

Average lifetime costs and QALYs gained of related
HSCT and unrelated HSCT compared with BT-1CT
classified by patient age at the start of treatment are
shown in Figure 2. The lifetime costs were the highest
for unrelated HSCT, followed by related HSCT, while
BT-ICT incurred the lowest cost across all age groups.
Both related and unrelated HSCT vielded more QALYs
than BT-ICT amongst patients aged 1 to 19 and 1 to 17
vears, respectively, after which BT-ICT yielded more
QALYs.

When the costs and QALYs of related HSCT and
unrelated HSCT were compared, it was confirmed that
related HSCT always dominated unrelated HSC'T due
primarily to an increase in transplant-related complica-
tions including early and late toxicity, mortality and
rejection [6,7,11,12]. Thus, for patients who had HLA-
matched siblings the ICER of related HSCT was com-
pared with that of BT-1CT (Table 2), while for those
who did not have an HLA-matched sibling, the ICER of
unrelated HSCT was compared with that of BT-1CT
(Table 3), with no direct comparison required between
related and unrelated HSCT. The ICERs of both related
and unrelated HSCT increased with patient age up to
the age of 20 and 18 years, respectively, at which point
they were both dominated by BT-1CT which incurred
lower cost and vielded more QALYs. The ICERs of
related HSCT for patients aged 1 to 19 years were
80,700 to 574,000 THB per QALY gained, and the
ICERs of unrelated HSCT for patients aged 1 to 17
years were 209,000 to 3,270,000 THE per QALY gained.

Uncertainty analysis
Figure 3 shows a tornado diagram presenting the results
of one-way sensitivity analyses in the case of patients at
1 year of age receiving related HSCT. It was found that
when altering the value of each parameter within plausi-
ble ranges, the ICER per QALY gained was most sensi-
tive to changes in the utility of blood transfusion
patients, followed by changes in the discount rate to 0%
and 6% per annum, direct non-medical costs of related
HSCT, utility of HSC'T patients, and direct medical
costs. It is noteworthy that the ICER was less sensitive
to changes in the transition probabilities of both related
HSCT and BT-ICT.

Figure 4 illustrates the cost-effectiveness acceptability
curves based on the PSA results for related HSCT
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Figure 2 Lifetime costs and quality adjusted life years of treatment. (A} The |ifetime costs and (B) Quality adjusted life years of treatment
options of severe thalassemia classified by patient age at the start of treatments. THB: Thai baht (in 2008 value), BTHCT: blood mransfusion
combined with subcutaneous iron chelating therapy; and HSCT: hematapaietic stem cell trans plantation.

classified by patient age at the beginning of treatment. The
vertical dashed lines show the WT'P thresholds of 100,000
and 300,000 THE per QALY gained. At a WTP threshold
of 100,000 THB per QALY gained, the probabilities that
related HSCT would be cost-effective were 81%, 59%, 29%,
and 18% for patients aged 1, 10, 15, and 17 years, respec-
tively. At a WTP threshold of 300,000 THB per QALY
gained, the probabilities that related HSCT would be cost-
effective were 96%, 88%, 70%, and 60% for patient aged 1,
10, 15, and 17 years, respectively.

Figure 5 shows the cost-effectiveness acceptability
curves based on the PSA results for unrelated HSCT
classified by patient age at the beginning of treatment.
Ata WTP threshold of 100,000 THE per QALY gained,
unrelated HSCT would not be cost-effective when com-
pared with BT-1CT, as the ICER is higher than the ceil-
ing ratio. At a WTP threshold of 300,000 THB per
QALY gained, the probabilities that unrelated HSCT
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would be cost-effective were 68% and 54% for patient
aged 1 and 10 years, respectively.

Budget impact analysis
The budget impact analysis shows how the implementa-
tion of related HSCT in patients for whom it was found
to be cost-effective at a WT'P threshold of 100,000 THB
per QALY gained would impact future expenditure [15],
should the NHSO decide to include HSCT in the bene-
fit package of the UC scheme. The number of treat-
ments for which this is calculated is 200 thalassemic
patients per year (Suradej Hongeng, Vijj Kasemsup,
Ramathibodi University Hospital, oral communication,
March 24, 2009), due to infrastructure restrictions, and
their impact on the government budget during fiscal
vears 2008 to 2022 is presented in Table 4.

The costs shown in the table related to a cohort of
patients that increases by 200 each vear (minus
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Table 2 ICER of related HSCT compared to BT-ICT,
classified by patient age

Age Incremental Incremental ICERs of related
[year) cost QALY HSCT
compared to BTICT
million THE QALY gained THE per QALY
gained*
1 081 10.00 80,700
5 0.78 896 86,800
10 072 702 103,000
15 08l 332 183,000
17 055 274 257,000
18 0.55 178 308,000
19 0.48 0.84 574000
20 040 020 Dorminated®
5 0.30 -2.05 Dominated*
28 031 =217 Dominated*

ICER: incremental cost-effectiveness mtioe HSCT: hematopoietic stem cell
transplantation; BT-ICT: blood transfusion combined with suboutaneous iron
chelating therapy; THB: Thai baht [in 2008 valuek and QALY: quality adjusted
life year.

*ICERs are rounded up to nearest 1,000 THB.

"Negati\re ICER due to higher effectiveness and lower costs of BT-ICT
compared with H5CT.

fatalities), where in the BT-ICT column the cost consists
of their ongoing treatments, while in the H5CT column
the costs comprise of 200 treatments each year, the cost
of BT-ICT for treatment failures, and the cost of follow-
up procedures. It should be noted that the follow up
costs were significantly reduced over time owing to the
effect of discounting and reduction of costs of long-

Table 3 ICER of unrelated HSCT compared to BT-ICT,
classified by patient age

Age Incremental Incremental ICER of unrelated
(year) cost QALY HSCT
compared to BT-ICT
million THB QALY gained THE per QALY
gained*

1 096 457 209,000

5 094 416 225,000

10 a9 305 297 000

15 084 087 953,000

17 080 026 3,270,000

18 078 -001 Dominated®

19 073 -057 Dominated®

20 068 -112 Dominated”

25 059 -228 Dominated®

28 060 -222 Dominated®

ICER: incremental cost-effectiveness ratio; HXCT: hematopoietic stem cell
trans plantation; BT-1CT: blood transfusion combined with suboutaneous iron
chelating therapy; THB: Thai baht (in 2008 valuel and QALY: quality adjusted
life year.

*ICERs are rounded up to nearest 1,000 THB.

ih»le;gatiwme ICER due to higher effectiveness and lower costs of BT-ICT
compared with H5CT.
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term care for HSCT patients. The rightmost column
shows the actual impact of the government budget. Not-
withstanding future possible changes in HSCT and BT-
ICT costs, as the number of patients receiving BT-1CT
increases continuously the difference in cost gradually
decreases and over a longer time span would eventually
become negative (i.e. HSCT would become the more
affordable option).

Discussion

This study is the first to compare the cost-effectiveness
of related and unrelated HSCT to BT-ICT for severe
thalassemic patients. Based on the WTP threshold of
100,000 THE per QALY gained [15,28], this analysis
shows that provision of HSCT to severe thalassemic
patients with related or sibling donors was likely to be
cost-effective only when provided to patients aged up to
10 years. Although we found that providing related
HSCT to the youngest patients yields the maximum
benefit, there are ethical and practical issues that require
further consideration. For example, the availability of a
sibling donor for a one year old patient will be more
restricted than those for ten year old patients, as it is
more likely that the 10 year old patients would have
healthy siblings (having both elder and younger siblings
that could act as donors). The majority of severe thalas-
semic patients, however, do not have the option of
related HSCT, since most of them are either single chil-
dren or they have no HLA-matched non-thalassemic
relative or sibling donor. For these patients unrelated
HSCT was the only alternative to BT-ICT. Although at
a WTP of 300,000 THB per QALY gained unrelated
HSCT was likely to be considered a cost-effective option
for patients aged up to 10 years, it might not yet be
appropriate within the Thai context, where the identifi-
cation procedure for HLA-matched donors is very lim-
ited and expensive, as donors have to be identified from
foreign sources such as the Tzu chi Taiwan Marrow
Donor Registry [8]. Furthermore, if unrelated HSCT
procedure failed, the patients would be more likely to
switch to standard therapy (BT-1CT) in the absence of
another donor. The provision of HSCT only to younger
patients for whom sibling donors are available, however,
raises a substantial equity concern in that patients with-
out a sibling donor or over the age of 10 would not be
eligible to benefit from a potentially life-saving
treatment.

The governmental budget impact demonstrated that
the provision of related HS5CT to patients for whom
HSCT was found to be cost-effective could eventually
result in lower government expenditure than ongoing
BT-ICT. The budget impact analysis took a very practi-
cal perspective in calculating the costs for only 200
patients per vear in accordance with the current
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Figure 3 Tornado diagram. The diagmm shows the percentage change in the ICER attributable to the change of each individual parameter.
The nurnbers at each end of the bars indicate the most extrerne values used in the sensitivity anahysis. ICER: incremental cost-effectiveness ratio:
THE: Thai baht (in 2008 value); QALY: quality adjusted |ife year; HSCT: hematopoietic stern cell fransplantation; and BT-HCT: blood transfusion
combined with subcutaneous iron chelating therapy.
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Probability of favoring each treatment for severe thalassemic patients

—4— Blood transfusions+ICT Age 10
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Value of the societal willingness to pay (THB) per QALY gained

Figure 5 Cost-effectiveness acceptability curve for unrelated H3CT compared with BT-ICT. These graphs demorstrate the probabilities of
each intervention being costeffective at different ceiling ratios, classified by age (year) at the start of treatment. (4 Patient aged 1 year, and (B)
Patient aged 10 years. Dashed lines represent the willingness to pay thresholds for the adoption of health interventions in Thailand. BTHCT:
blood transfusion combined with subcutaneous iron chelating therapy; HSCT: hematopoietic stem cell trans plantation; QALY: guality adjusted life

available infrastructure and human resources, especially
hematologists. If the Thai government were to provide
additional budget to significantly expand HSCT services,
it is likely that the cost-per case would fall due to
economies of scale, improving the cost-effectiveness of
HSCT. Such a scenario was considered unlikely in the
near future therefore to ensure the relevance of the ana-
lysis to current policy making needs, the restriction to
200 patients a year was left in place. This restriction
raises further equity concerns in deciding how to allo-
cate these treatments.

Previous published studies suggested that allogeneic
stem cell transplantation was more effective amongst
younger severe thalassemic patients, as older patients
had poorer outcomes and higher transplant-related mor-
tality [29,30]. This could be explained by the fact that

older thalassemic patients had more progressive disease
and prolonged iron overload having received blood
transfusions for a longer period of time [6]. This study
also showed that the QALY gained among younger
HSCT patients was higher than older ones.

This study had several limitations. First, due to the
lack of survival data for patients treated with blood
transfusions in Thailand, their transition probabilities
were based on survival analysis studies in Iran [21-23].
The prevalence of thalassemia and its treatment in
Iran were found to be similar to that of Thailand, in
that severe thalassemia in Iran was the most prevalent
genetic disease and its standard therapy was the provi-
sion of BT-ICT. Likewise, the survival data and transi-
tion probabilities for HSCT patients were obtained
from a relatively small cohort; this area is a priority for
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Table 4 Estimated budget impact during fiscal years
2008 to 2022 of provision of HSCT to 200 severe
thalassemic patients (aged 1-10) per year

Estimated budget impact (million THE)

Incremental budget

Fiscal year BT-ICT Related HSCT
2008 7 8 il
2009 14 104 90
2010 20 103 83
am 26 102 76
2012 32 10 a9
2013 37 100 a3
X014 42 *“ 57
2015 45 *“ a3
2016 50 98 48
2017 54 a7 43
2018 58 96 38
2019 61 95 4
2020 64 93 2
22 67 92 25
2022 &9 9 2
Total 647 1,468 821

BT-ICT: blood transfusion combined with suboutaneous iron chelating therapy;
HSCT: hematopoietic stem cell tansplantation; and THE: Thai baht (in 2008
wvalue).

future research. Second, the direct medical costs of the
interventions were obtained from different sources.
While both sources originate in the Thai context, the
costs of blood transfusions were derived from a cost of
illness study in three treatment centers in Thailand [4]
whereas the costs of HSCI' were estimated from a hos-
pital database. Using a single hospital database could
however underestimate the true costs of blood transfu-
sions, as patients might receive these in a number of
different hospitals. HSC'T patients on the other hand,
need to be followed up regularly at the same hospital
s0 all costs could be collected in a single hospital data-
base. Third, the sensitivity analysis indicated that the
ICER per QALY gained was most sensitive to changes
in the utility of BT-1CT patients which this study
obtained from foreign data (i.e. Australia and UK).
This is identified as an area where further studies
using local data are needed. Fourth, no estimates were
available for the utility parameter of patients receiving
HSCT, so that the utility of HSCT patients with malig-
nant diseases was used instead [26]. Lastly, the utilities
for all HSCT states were similar even though previous
studies revealed that the QoL in the early post HSCT
states would be poor due to possible complications (e.
g. graft-versus-host-disease, infection, and graft failure);
in subsequent states QoL was closer to the norm and
better than patients receiving blood transfusions
[6,30-32].
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Conclusions

The results of this study were twice presented to the
Subcommittee for Development of the Health Benefit
Package and Service Delivery of the NHSO. Although
the analysis found that related HSCT for patients aged
less than 10 years was the most cost-effective option in
the Thai context, the currently limited infrastructure
implies that this will only be available to a minority of
patients, proving to be a major obstacle to policy formu-
lation and implementation. This is indicative of a
broader problem that is particularly acute in low and
middle income countries, where life-saving and cost-
effective technologies are becoming more readily acces-
sible while the infrastructure and financial resources are
not yet available to provide these on a large scale and in
an equitable manner. There are immense challenges to
rationing such services in deciding whether these should
be allocated based on a “first come first serve”, “severity
of disease”, “fair inning” or a “lottery principle” [33]. As
a result, the Subcommittee has not reached a consensus
and provided any policy recommendations to the
NHSO. This situation reiterates that economic analysis
alone is insufficient in providing practical decision
recommendations to policy makers where such perti-
nent equity concerns are present. There is an urgent
need to carefully consider social, ethical and moral
dimensions of this health technology beyond its immedi-
ate economic benefits.
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Tuthlomdnuianfegudfianuduananiign uenaninissnlsalfasusniauduiingesafeen
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(7) wutmssnwidae Peg2a sauiy Ribavirin fenuduailunsdifadelifasusniavateus 1, 4, 5
way 6 luvaiziinnsdnulsaladudnauiuingess anewus 3 fe Peg2b Sy Ribavirin HA27
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MENAINTUAUBHARANEBUNTTUNTHAT T MANUITIA AzoUNITNNTT ALy
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3. 199AYiuuINIKITUJUR (Clinical practice guidelines) 31N UaLANITUTEIUAINANAINS
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nad dmvuadaauinlunisimuiwuimianeldaty arsiansandeyanisuszidunnudguaImig
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wanedumaiuUs naunisinaule (9-12) Tnsenaldinasinngg uildlunisindulasgreldi dnme
(Implicit criteria) W3owuudnwwe (Explicit criteria) Tuusifiud dudinosdnsusafiunaluladdy
gUn1M6199 LU National Institute for Health and Clinical Excellence (NICE) luussinadanguiag
nad liinsnamisnmddyvesiiadsdus Amsddsdslunsdnduladeulouis venmieluandeya
Fuyuuszanisng uifdldfinsiauenssuunisfinsantadomaniuimsudeyaduyulssaniuad

Wuszuukazdaau (13)

meLgAInateEy Wniwnisdwuniaiuisnnuddguesnisiinnsandadenseinaenaug
wenmileluandeyasunuusedninasginduszuy Juauelifinisiinisinszinisdndulalagly
eI ane s (Multi-criteria decision analysis, MCDA) (14) unlglunisuseifiumalulaganu

LY 1 o Y a a & = ] o = = [ d'
guam lngAanisinastieyiliinnssusumsndussuy denulussla wasddsdeladudfysnag 9

Tuananisdnauladaulaunesiunu (15, 16)
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1. %aNN15989N153A51zNsAnaUTalae Tdinasiiannranesauny (Multi-Criteria Decision
Analysis, MCDA)

mslaneinsindulalaglfinusiivainuatesiuiu vie MCDA 1uszilouidfivaglunis
Aindula (Decision support method) Uuﬁugmﬁuaamﬂ%mmsﬁmaﬂazLﬁwmal,ﬂmsﬁashmﬂuszw 1ng
figaajanneiitelinansussiiuianudniauuazasuiunuingussasdueansussiliu (15) lneuandly
dutweluladiugunwmien fdefuas/miedeiduosndls iefinsanuuiiuguvesnasinisyseifiu
uAsunLaEingonn fu ndeuiaTeuisutumaluladfuguamdug Fuandsannsdadulauy
anizAafiliifiszuudaiau Wunisinduladuadsy (Ad-hoc decision making) uazsinfinnsanlglad
ndninaivFefiinusiogiula WldDameliiBunsu Tsliaunsadnduldinsdnaulandsduian
andesmnzawvielal (Ul 17.1) egnslsfiniu MCDA fldsuadimmeuladu “fnauiign” MCDA
Hufivaesesdlefiviwativayuliiianisin fansanegisseudiu nouilazdadulalaeginuaulous

wsenilanslunisanaulaiindu

JUT 17.1 undaveanisinaulaamziauaznmsiiasginisdadulalagldnaminuainanesiuiu

l Decision-maker | | Decision-maker ‘

I I

Rational decision making

Severity of disease Rank ordering of
Average population health interventions
Ease of implementation
Emergency situations
Burden of dsease
Economic growth
Irresponsible behaviour
Vulnerable populations

Ad-hoc decision making

Severity of disease Average population health

Ease of implementation Cost-effectiveness,
Emergency situations

Burden of disease
Preferences of funding bodies

Political self-interest

0N VIR ) b e

Budget impact
Irresponsible behaviour Diseases of the poor Disease of the poor
£ . Cost-effectiveness
conomic growth
Vulnerabl lati o :
EREEIA PRI Multi-criteria decision analysis
Qjobal paradigms \
Evidence Burdenof Cost- Equity Evidence- Burden of Cost- Equity
based disease | effectiveness| analysis based disease effectiveness | analysis
medicine analysis analysis medicine analysis analysis

fan: (14)
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q
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Y
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waluladuazulevignugvnn (HITAP)

nsAmdenitaiienisussiumaluladuasulouiemuguaminelasimsussiiumaluladvay
uIstsJé'mqﬁumw (Health Intervention and Technology Assessment Program, HITAP) lagifiueu
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1)
2)
3)

dilnnumanUsEuguANLAYR
diinaulseiuday
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M13197 17.2 MsgavesnaeinisAndenitemalulagviseuleuigauaunainiiveyinnisuseii

WUIRNUUSLLANVDAN U

nselsa (Disease burden): inalulagvsaulouiemuaunnilieitosiulsad
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0]
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= 1 a a 1 = aa & a
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= wa '3 &

fgUAnmsalvedlsaniennuynvelsngs
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® ansznunemaln (Clinical impact)
0 fanudulldinalunedinannaluladvioulsviessuaunmagAninmsBunssniluliagiu
0 fanudullilunsdeniBufoatedmaiensinw edunuessinw)

®  NanIEYNUMWIUUITUIN (Budget impact)
0 weluladu3etlymauamiduiduyuugs

® Naﬂixwué’ﬁumiwgﬁﬁ] (Economic impact)
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0 weluladnieulsueiugunmiduiiaulavesdonionguiie
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