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Abstract

Introduction

There has been lots of debate regarding an appropriate value of cost-effectiveness
threshold around the world. Many countries including United Kingdom and Thailand receive
request that the current CET is too low and should be increased. To our knowledge, Thailand
is the only country which has explicit CET and has increased the CET. Therefore, Thailand is
in a unique position to help answer the question of what happened when CET was increased.
The findings from this study can assist in the discussion of whether CET values should be
increased.  Health Intervention and Technology Assessment Program ( HITAP) was
commissioned by the National Drug Subcommittee to answer the question of “What are the
Impacts of Increasing Cost-effectiveness Threshold?” to assist in the discussion of whether or

not Thailand’s current CET should be increased.

Objectives

This study examined the impact of increasing CETs on the medicine prices submitted
by pharmaceutical companies in economic evaluation reports to the NLEM subcommittee,
the decision to include or exclude new medications in the NLEM of the Thai government, and

budget impact under universal health coverage.

Methods

This study started with a review of relevant documents and literature. Subsequently,
we conducted a secondary data analysis using data obtained from economic evaluation
reports from the National List of Essential Medicines between 2008 and 2020. Multivariable
regression model were used to analyze the effects of CET on yearly drug price and the decision
to select drugs to be included in the National List of Essential Medicines. Given the available

data, descriptive analysis was used to explore the budget impact of included drugs.

Results

The study found that increasing CET did not have a statistically significant impact on
both the yearly drug cost and the chance of drugs being included into NLEM. There were
other factors which may influence yearly drug cost and the chance of drugs being included
into NLEM. The available budget data cannot answer the research question of whether or not

increased CET can affect the budget burden of the health insurance system.

Conclusions

The current findings could not support whether or not the current CET value in
Thailand should be increased. Furthermore, future research should continue to monitor the
situation and reanalyse the current work as more data become available (as insignificant

findings may be due to small sample size). Additionally, qualitative research should be



supported to understand the context and provide an in-depth explanation of the phenomena

found in this quantitative study.
Keywords

Cost- effectiveness threshold, willingness- to- pay threshold, economic evaluation, health

technology assessment, reimbursement decision, drug cost, Thailand
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4. InguszaAuazAIINITY

4.1 dnguszena

iieUsyifiunansynureansiiumauauAAde s saneludydemdnuianfves
Uszmelne

4.2 AQNTY

1) madiumauanuduAdnansgnudesmeltlumsinwanuduevielsl

2) madfiummuansduATnansEnuiensindulavesnuraynsIuN TRy Tman

WisAvsall !
3) nElfismeuATIAIATNaN TN URB AN ST IV ST MYRIsT UL SEfUguA e L

5. s2lguisieY

nsAnvddumsimseiuuudounds (retrospective data analysis) Wil ofnwIHANTENU
maqmnﬁuLwmummﬁumﬁiawaé’wa‘ﬁau‘lﬂmuﬁwmu‘i%’a%’wﬁu‘luﬂszmwﬂ,m (an upper middle-
income country) feyaflliiiaszinaneiiausidntydemdnuisniuaylauiionsanlidnw
WleUsziliunnuduAtsEning wa. 2551-2563 srenuddeiivssfiuanududuaglasunisfiansan
Taoanizaynssuns azgnaaitn wazseswidefivssiiumudumudlsiiunsyssidusugunm
LAYAMEYININUAULATYAARSY AgNARDEN

JULUUMSANT (study design)
= P a . Y P9 a L3 .
msfinwiidlead (bias) 2 Usens Mlilamnsaniuaulamensiinseinisannesy (regression

analysis) IngiUSsuifisusiiausiingdadomanuianalugisifvuamanuannududn (CET) o
fe 7 100,000 UIM/FguA1Ig waz 120,000 VIM/Taun1ie fugftaueid1iyTemdn Turaed
Amua CET W1y 160,000 vn/Yavniaz (Iagld3s pre-post) Usensusn (first bias) Ao uleuiy
nsUsuLiL CET 01919 exogeneous (M3efidaumndu endogeneity) fie anafitadedufidinase
nsndulaulounsuaziuusaadng Usznisfiaes (second bias) wunliunanlyianansaasvaule
othsdpruiilesnnuinmeazdenvesififiansane ez daiu 3438 AszRaLuansly
AMULANGA (difference-in-difference (DID) FufiuisAamnass (quasi-experimental methods) i
Wisuiflsunsdsuuaseanadndseninengy intervention (filé3unansgnuvesulouny 1wy n1s
iy CET Tunns@inundl) uazngal control 33 DID anunsnaukansznuandadedu « fdwmasendy
intervention waznaa control Il uiieadud erransull Auddefmuagada (cutoff) Ay
incremental cost-effectiveness ratio (ICER) 7 300,000 U'm/ﬂqsumaz Tunisimsien LﬁaLLUﬂﬂﬁju
pldLdu 2 nqu Ae 1) nal intervention éuA &9 ICER Faud 0 UM 300,000 U/ Agunnie
ua 2) nau control i 8171 ICER gend1 300,000 uw/Agunne nefuidessauuignit lad
9gryua CET 18U 100,000 U™, 120,000 U %38 160,000 VIN/Agunniy aglifinasesil ICER
111171 300,000 UW/Dqun1g Faifu naa intervention axfiodnld¥ukanszmumn CET Wudy
Tuaufingy control a¢lalldunansenuil

ﬂ?iﬂﬂiﬂ?u‘lﬂlﬂﬁl\m’]ﬁm’mﬁﬂ?ﬁﬂma@ﬂ&]’]L“U’]ﬁ‘UiU“UEH'WﬁﬂLLMQ“U?WU’ENQZMU?J‘LIﬂiﬁJﬂ’]ﬁ‘WGlJu’]UiU“UEHMﬁﬂLLMWﬂG] Luaﬂ‘ﬂ’]ﬂﬂ’]ﬁﬂﬂl@@ﬂﬂ’]
L‘U’1?1‘1.]flJ‘UEJ'WiaﬂLLMﬂ%W@Iﬂ]LﬂmWIﬂW?W%WimW@EJ'N?E)'UC’]']U LLG]ﬂ'ﬁﬂﬂ‘U’]‘LH] UsuLmuwaﬂsmummmsmmwmumwmummawams
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AUg (variables)
IUsvaniasA s (independent and dependent variables)

£y

Aauusuan (independent variable) f 2 szav laun 1) er9itausi 1Tyt 819a nLAEIH

a

912817 fvum CET 160,000 U/Jgun1e %39 2) mﬁLauaLsﬁwﬁ@%mé’ﬂLwiww@stf'm’amﬁ
ivua CET 100,000 Uw/Aguanig wag 120,000 U wn/Uauniy

FuUsaa (dependent variables) A s1Angiltlunmsnmanudua wagnsdndulaves
AMLBUNTTUNTHAUN U TEMANUAIY A

Tunsanend udseldsnanen Fadusimendidildldriunisdosessiae wavidesainen
wiazrdafiutieaty Wy vindeianioumaenssanissne Welismaeusazsienisasnge
Weuisaiugang 9 16 fidedadasmmeanuansdnuanuduandudiensed dmiueidl

seeelaansLilihe 1 U avAuwalaelauugiu fail
a) mssnwila o Ashwilueesa wieseunissnw muinleglinisine 1 aesaned

b) NFINWILUUEINEL (combination) 591A18181 9 Nlgsmeliiasunlas
o) TAeIMUINIINaNNAgIUIINUIIRe UALa B gAY

nsndulavesanroynssunis naawsveanisanduladuldiiesaesuuy Ao Anden
wIslidndoneningUndemanuiud

#UsdY 9 (other covariates)
fauwdsdu 9 Nionadinansenudenadnsanunsanuseandungusing 4 ausivazidenlumnisn

6. NISIATIZU

6.1 N15ATIZRTBUA

v
= v

N1357UTINLAEIATIE oy s UM ST U T nuray AN 81099 unsTAT 189

o
al

maﬂiwmaqmiLﬁummﬁm'ﬂé’%’uﬂmm'wiaiwdww‘ifi’faLLazw:LG?immﬁyﬁﬂumiﬁwmﬁm%m
MU T9UsznouMsRuNUAMTeYNTTIMIHALNTYT 8 mdnutsduagidminfian
ﬁﬂﬂfﬂmuﬂmzﬂﬁiumia’]miLLazm%wﬁ’mﬂwﬁ'Lﬂw'h8Lasumﬂml,azLﬁuQLﬁUi’JUiawﬁagaﬁLﬁ'm%’aq
sudlvAUSnwdeanugndeaniizauvesran T sikasUsglevunonsiilvldlugaleuns
A3IeszndUsunaldadfinisdiasizinisanaes (regression analysis) WiaUsziiuna
nIEMUvRINEiALANLANA U q aairgUszasdvesnsin Tnefuusililuaunis
anneeazgnUTuasulinzanfuUTunve sUsmalnewazdeyaanusaidaale
135 41.94.99) (59ag1 AsdindUla) 210
AITNUNIUITTUATIY ﬁazwﬁmﬁmswﬁé’w regression analyses &4usi3fauUs7l4 Ty final

A1519 1 WANIPILUTTIDNLAINARBRNARNGVDINTANY

model 9zlaisayneauys

A1579 1 fudsnenavzdmasiesmeiuaznisinaulavesnnyaynssunig

Ay pEGHGEL susuutaya

v 1 v
Yauslden




A3

=]
INYATLDYN

v
sduuuvaua
U U

SULUUNTINW

T Jueasu (add on therapy) 81
LPE2 (monotherapy) #3oeMaw

(combination)

0 = add-on therapy,
1 = monotherapy, 2 =

combination

[y

ANNUNITINEN

first-line treatment 38 subsequent

line

1 = first-line
treatment, 2 =

subsequent line

gpdlsaliifnomess (non- | Wuendnwilse NCD Téud Tsavaen | 0 = lafly, 1 = 1o
communicable disease: donala lsaugse sAwvanu 1sa
NCD) madumelades uaglsanig

GRERLCIM
g lsausiSe Wugnsnwlspugisa 0="laly, 1 =T
syeglialunislyen Aoslt1naanTIn 0 =lafly, 1 = Ta
Foyaviluvasen
Uszianen enfllassasradugasiedivises®iing | 1 = lassadadugns

VA3,

2 = e1%73ng
avdinsen gniiansingen 0 =lafly, 1 = Ta
Jayalin
Joyauszdnsand 119NN5ANEI randomized 0=l 1 =T

controlled trial (RCT)

ANNFuURUSYadlIATUDNY

gsnwlsannuanglugleg viselsa
nnulavniieny

1 = Isannuenigly
Wiy, 2 = lsavinulel
VINY981Y

ﬁﬁ’?muﬁgﬂ’m (disease burden)

ungthglulsanuTenunsinm
AUALAT

U (AL)

TsAmenn™

g1k5nwlsArIenn (rare disease)
IelsArIeINUIn (ultra rare
disease) v3nlilvensnwlsarienn

1 = rare disease, 2 =

ultra rare disease, 0 =

Lailey

ECONOMIC EVIDENCE

15 sSeuisuluseau
39y

1INTIYNUIY mﬁ?uﬁmmmi
Wiguiisuilu 1) standard care 3o
current practice 2) placebo 3)
palliative care 4) best supportive
care %38 5) Bu 9

1 = standard care %39
current practice, 2 =
placebo, 3 =
palliative care, 4 =
best supportive care,
5= 8u 9

ICER

dnTIaIUAUYUUSEAVESNAE LY
(incremental cost-effectiveness
ratio: ICER) 91n911338fAN®1AY

U (U m/Aguane)
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o = v
AMU3 INYASLDYN sunuuvaYa

;% 1 -d! o -dl L " ¥
ANAT Fapuaansmendalile

HIUNTADTDITIANEYN
incremental cost HAR19Y IR UNUYRI i uNInNgN1S | 31U (VM)
Wisululuyunasdeny’
incremental QALYs HarsvasUaunzvaselnliv U (Ugunnie)
1IMINISUTEUEY
PREUERILN e enudseildlunsinu | S (wn)
AUALAN
NANIENUAIZIVUTZU NANIENUAIZIVUTZANINTIENY | $9UU (UM)
(estimated budget impact) | 398
NANTENUNNTEIVUTEUIUDTY | NANTENUANTEIVUTEUINN 3 U (V)
(actual budget impact) nowu laun drinnunanyseiu
AUNNWAIF drilnauyseiuday
waznIUUTNA
Yoyadu 1
A1SFBTBITIAEN glAsUNISABTDITIAN 0="lly, 1="Ta
nsAALANEL R T AE glgsuAndonUyTemaninend | 0 = Wi, 1 = 119

LAY

“n3nulsalaiiodsavislifoinduevedlsalsifindaidos (non-communicable disease: NCD)
HaBatienumuainisussruuInnsIanisssuunsauaUlglsamennlussuunanyseiu
aunuAsR Asafl 8/2562 Yufl 5 Awnew .. 2562

'HTU ARV WY vIAssIUSeugulae L use anedaaumuA LUz lueile
nsUsziumaluladfuguamdmiulsemalng atufl 2 ne. 2556

N153ATIERA0NNITET0 1 “NITTLNAIUANNANATRANTENUAR 1A T b luNS AN
AuRuAmIall” Nuiddelduuudiaeinisonassdadunaisdauds (multivariable linear
regression model) d1115Us1A181518U Inedl standard errors clustered ﬁﬁ@ﬂﬁjﬂuwﬁumﬁﬂm
= o Ny 2 | . A av = v =
\esandayanmernetianuaaianieust1awin (highly skewed) Mu3dedwsivaeutuiingan
#1578y

aunsdmsumaidete 1 nansenuiesimentdlunisfinyanuauen:

logPrice; = ay + ay x Treatment; + a, » HighCET; + a3 x Treatment;
* HighCETl + ay * Xi + €;

N157LAT1ENAIINTTEVD 2 “NISLTALNAIUAIINA LRI NANSENUABNISANFULVDY
AT AYNITUNMINRILNURTemanuiann@vseld” Auddelduuudnaeinisonnesladafniuunaiesi
U3 (multivariable logistic regression model) dmsunisandulavasnnzaynssunis

aun1sdmMsuAININILTD 2 nansenuren1sindulaveanrayn TN SIRLN UBenvanunani:
11



logit(p(IncludeDrug; = 1)) = By + By * Treatment; + B,  HighCET; + B
Treatment;  HighCET; + B4 * Z; + €;

TR8E1 NS UTaANNILITD 1 LAy 1D 2
® [3, A® constant term

® Treatment; Ao 1 dmiue1lungy intervention group (8193 ICER 11nn7 300,000 YW/
Yaunnaz) uag 0 dmsuenlungy control (81931 ICER Weeninwsawinriu 300,000 uw/Jaw

ANY)

® HighCET; fe 1 dwsueilasunisiiansandle CET Wiy 160,000 U way 0 d1msugn
Alasunsiansaidle CET windu 100,000 U tag 120,000 U (time trend)
o a;uaz B JuarduUsyans (coefficient estimate) lneinnan1dlunisuseanauaes DID

(interaction term w84 Treatment; x HighCET;)
o X uay Z; \Juiunuvesiiulssiu (covariates)

® € A error term

Tuduneunsiiaszsidonavesnisfinuil nisussanuerdulseans (coefficient) v
interaction term (s W fB3) Insziifionsudanidede 1 uas 2 waz A1 HighCET; aguansia
wwltiimes outcome wlananiily (time trend) wonannil fiuddedilévinimmaaounasnaaoy
AUNAFINYDILUUTIABIEAYINY (final model) LLazwmf’]LLUUﬁi’Waaﬁmmzauﬁquaﬁmsmwmﬂﬁ;m
foyatlgiuniiiuideiley

dwiumsiesivesdnnAded 3 “madiumemuanuduefinanssnuson szl
vesszuulsriuguamvdell” osanfidedrinvesteyaeiliausiiiofionsandrgdydoman
wisnd uazdoyasuUszinaesenuiteuaznomuguam fe doyasuuszanmetyd a(2) 9
¢¥uanszuuyssiuguninis 3 nesnu laseunqueisszezinailun1sAnwdvionun (we. 2551-
2563) fau MseinIszeuUsrandaiunieneidmesauiniy liawsoreusin
figslFemansznuresnmafiumauauduaiiidenisseuuszanadiuen

MAdlEIT AT wideyaatifiganssaun (descriptive statistics) lawn HaTiuwaziovay lny
Titeyaiewmzonyd 2(2) Wesngudeyaszuvamsaumanisdnievavesveanamu alay,
Una. uaznsudy@nans dduiindeyaanizeUnd 2(2) a’lll’1iﬂﬁiﬂ%@%ﬁﬂUUizM’]mﬁiﬁ%Uﬁﬂﬂ 3
NBINU FIAF9 2

12



M1919 2 Yeyasuussanaedad A(2) Alasuain 3 nevu

sTUUUTEAUGUAN U s18azden U
518015911 (W.e.)
Uy 2(2)
drrinaunandsznu 27 579019 Foen, wuuszanay, s9alsa (1CD10),  2562-2564
FUNNULVINR (FUa.) Y,
drrinaulsznudsny 27 579019 Foen, suuszanay, s9alsa (1CD10),  2562-2564
(Una.) Y,
nsuvyInas 31 59wms doen, sUUTTIIN 2562-2564

*nsulnydnardlinnueyasigideyanissaulssanaentyd A(2) w.a. 2558-2562

NN57LAS1EAN1980 7 adunislaely Stata Statistical Software: Release 17 (College
Station, TX: StataCorp LP)

6.2 NM13UTLAUANNINAITIRY

faAdelddnnsussgmhsnuifetos i3y wasiildmlfdds WovenrwAndiu
warduuzieranisUssiulowunaridaiauadulone oasdoansussgulidormnauas
Aidwlidudoneluvsena waznsuszyuid srguasdfdulddudssedvuunena
(international stakeholder meeting) 7i pANwIn 1 uas 2

il fadeldthanuAnduagduusidnamnfasanluduseunsinsenunanis
Usziluavvauysal Snviefia3dulddfinriunau protocol 183n15@nwIE §o “What are the
impacts of increasing cost- effectiveness Threshold? a protocol on an empirical study based
on economic evaluations conducted in Thailand” Tu11581939701% plos one (mﬂmuaﬂ 3)
LwamwlmiUﬂJaLauaLLumaumummwmn international experts/reviewers uaziilan131A5LH
avAuas Mdldhunenufieoddimsansinnssefuuuafinsansenyise

6.3 YaNANTUNAIUIYTIIN
nsanliuanuddedlariunisiansawaslasueydfaiun1sanaa  tuinuin1sAuases
n533elunywd (@mu.) wesia 191-2564 (nARWIN 4)

7. NANTSANEN

1NFENUITHUTHTUANMUANAINNIUNITTUTIAUNINIINAULYINULATEFAERNT o
1Asun1si 15U lAgANEaYNITUNITT SENIIT W.A. 2551-2563 TI1UIU 55 L5309 Fuuntdugn
a ~ v ~ ° a A a P v
NINTUIMLNATUAIIUANAT 100,000 m‘w/ﬂqmmw MUY 3 L9399 YIVNINTUVNATUAITUANAN
120,000 U/Ugun13z 31U 18 1389 wazeNTUIINAILAMLANAT 160,000 Un/Uguniie
31U 34 1509 llovin1saiateya (data extraction) wagyinAuazeIntaya (clean data) la
Puungumegeldlunsinseidayadiuiu 295 919 Am131e 3
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M1319 3 Puudeyantilunisinsen

YUITYLIAT  INATUAIUANAT U Swausenseil - Sudungudegnedily
(w.f.) UmAgun1iz)  T189UTE* AMZAYNTINNTGY  TUNTAATIEANYe
n1sfnw W50 Usldanzaynssunis
AUANAT 1 WA
2551-2553 100,000 3 29 52
2553-2556 120,000 18 66 101
2556-2563 160,000 34 106 142
U 55 201 295

*5789M0398 1 atu enadidwiueinnnd 1 518n15 uageusazimenafideudldlunsldlannndmiteudd @asuvianguusewins
Wy nuazilng)

MsuUaNguEIILIANLANANAT HeandauteyasnfifiansandinaiunduAua
100,000 Uw/Uauaniz (CET=100K) Td1urutles flen 29 19115 Msudenguissmeniiiansund
INATUAIUALAT 100,000 mw/ﬂasum:w Laz 120,000 vw/Aaunnig Wunguiiendiu (CET=100K
waz 120K) sauduen 95 5180135 wae mwwmimmwmummmm 160,000 v w/Vavaig (CET=
160K) i 106 378m3 warldnautanguenilunsinsgideyaiionaumanuidots 1 was 2

M1379 4 UaARITayasie 9 Ya9falUs WU nau CET=100K wag 120K H31uiungudiogig
153 fee uag CET=160K ddmnunguiiogns 142 fogs Ussnnendndlvgiduiflasiain
Jugnswaiinuiosas 55 Tungu CET=100K wag 120K waziosar 78 Tungu CET=160K endulng
lafldenildsnulsauzisanusosas 82 Tungu CET=100K uay 120K uagdosay 60 Tungu CET=160K
gn3nulsalifindei3ass (non-communicable disease: NCD) wuasaw 45 lungal CET=100K uaz
120K uaz¥evas 62 Tungu CET=160K enilsunuumssnuldifiuenien (monotherapy) 3oewa
(combination) ¥388L&34 (add on therapy) Wuseeag 58, 25 uay 17 auanulungu CET=100K
Lz 120K wazsawaz 47, 49 uaz 4 muainulungu CET=160K enfiaiunissnuniu first-line
treatment %39 subsequent line Wusawag 52 way 48 auasulungy CET=100K uaz 120K waz
Joway 40 uay 60 muaaulungy CET=160K

anuduiusvedlsatueny wuirmeniseluseauddodueililulsainuansluglng
waglsaiinuldnniaseny $evay 49 way 51 suadulungy CET=100K uay 120K uaziuay 95
waz 5 auaaulungu CET=160K dusulsamenn nuindueildsnuilsaniein (rare disease)
w3elsAneINUIN (ultra rare disease) Wusegag 42 uay 16 mua1sulungy CET=100K wag 120K
wazIeway 11 wag 35 muaisulungy CET=160K

1ININTUTBULTBUVDI8191NT189UAT WuImmsnsiUseuisudluluefe standard
care 39 current practice Jovay 28 Iumjm CET=100K uag 120K uazsouay 58 Iumju CET=160K
grddnivnsemuiesay 63 lunqu CET=100K uaz 120K uaziesay 27 lungu CET=160K way
ndaniienlduns@nu i oUsziiuanudueiud dnisdslusesessineniesay 67 lungu
CET=100K waz 120K uav3osas 27 lungu CET=160K

warsveslavnnrveslmidunininsiuieuiiou (incremental QALYs) Sdniads 3.3 1
(standard deviation (SD)=4.7) Tungy CET=100K uag 120K uag 1.6 U (SD=3.2) lungqu CET=160K
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LagHaR 19U Yt vl ivanesn s suiieuluguuesdiny (incremental cost) dAdsag1U
658,988 U (interquartile range (IQR)=1,089,844) Iumjm CET=100K itag 120K way 232,338 U

(IQR=609,536) Tungy CET=160K

M1319 4 YayafiulsnnsenuITensfnuAnuAua w.a. 2551-2563

fauys
Swaunguitegsitaula
sunuunsine
gL (add-on therapy)
81993 (combination)
A" (monotherapy)
A1AUN1TIN
first-line treatment

subsequent line

CET=100K taz 120K
153

26 (17%)
38 (25%)
89 (58%)

79 (52%)
74 (48%)

g1v9915AhIANMABISESY (hon-communicable disease: NCD)

19

Tafle

815w lsANLS
19

Taila

dsetnnen

dnsunsen

19

Tailay

ANUFuNUSYadlsAfUanY
Tsnimuianzluglg
Tsaiiwulénndaseng

lsavnen

15Amen (rare disease)
lsamenuIn (ultra rare disease)

Tallgensnwlsanrienn

69 (45%)
84 (55%)

27 (18%)
126 (82%)

84 (55%)
69 (45%)
0 (0%)

97 (63%)
56 (37%)

75 (49%)
78 (51%)

64 (42%)
25 (16%)
64 (42%)

CET=160K
142

5 (4%)
70 (49%)
67 (47%)

58 (40%)
84 (60%)

88 (62%)
54 (38%)

57 (40%)
85 (60%)

111 (78%)
29 (20%)
2 (2%)

38 (27%)
104 (73%)

135 (95%)
7 (5%)

16 (11%)
49 (35%)
77 (54%)

15



fauus
1nsnsiUseuiisulusieauide
standard care %3® current practice
placebo
palliative care
best supportive care
Bu 9
incremental QALYs tag Cost
incremental QALYs (mean+SD) U
incremental cost (median (IQR)) um
N136939431A81
1N1961959957A7

l3ifin1ssa39951A"

CET=100K iaz 120K

43 (28%)
24 (16%)
34 (22%)
20 (13%)
32 (21%)

3.3+4.7
658,988 (1,089,844)

102 (67%)
51 (33%)

CET=160K

82 (58%)
0 (0%)
6 (4%)

17 (12%)

37 (26%)

1.6+£3.2
232,338 (609,536)

38 (27%)
104 (73%)

Note: QALYs=quality-adjusted life years; SD=standard deviation; IQR=interquartile range
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7.1 Aanuddede 1 nsiiumauauduaAsinansnudasaenitldlunmsineaany
AuAvzalal

#1379 5 1 0unaaInnI13IAs18RIs DID mmmaaaumaﬂsmumﬂﬁwaau q Adsnasiongy
intervention wagngs control Iilduidsafuilenaniuly nansgnuanmsiiamanuauduese
mmmwi&ﬂumammmmqum fie coefficient estimate FauandluArvassiaiidsuutadly (%
price change) tielinesianisulana

MnranTIeTzikaadiiiuinsRut ureanauauduen (CET) fnadesiaeniildlu
nsAnwInuduAtegslifveddyn1eada uenainil time trend uansin duyusdelanas
Uszanaidesaz 60 Wonaiuly?

wonand Sallfuusdu q AnuifiauduiudiBaantusmendelildlunisfneining
Aue liud ondilaioglunuimanissnuiusn (subsequent line) Wat3suiisuiusiioglunun
N9NIT5NELTA (first-line), mﬁﬁimqa%’wﬂumﬁlﬁaLU'%EJULﬁEJUﬁUEﬂ%%’E’mq (biologic), Yoyausy
ﬁm%ﬁ’ﬂéﬁiﬁﬂumiﬂisLﬁummﬁmmmmﬂmsﬁﬂm randomized controlled trial (RCT), 1@ 15U
TsaiinuluynvrsegilewSeuiisuivadmsulsafinulugng, wazerililddmsvlsameinile
Wisuiitsuiugrdmiulsamenn (rare diseases) smaninuindiaeselgatu

AuTdulain13T1AT189 sensitivity analysis 7 199 ad A Lane19F UL o TwuANGY
intervention LLazﬂEsz control L‘ﬁuﬁ 200,000 U1 400,000 U wag 500,000 U’Wl/?J?j“Uﬂ’]’J% (19579
7) nudmansfnulaildfinaudsuntasninnsd base case 300,000 U/ Uguane Joagui

o

Faudnlinundngiudinisiiy CET dawadasnanenuszanUntdlunisfinwaanusuen

N1T3LATIEIN AT AAIL1T09TIEaLBEANAANAIN manuscript (RUUT19) a7 LINK %5e
https://www.hitap.net/research/182789

z ﬁunumﬁiaﬂﬁamaa = [exp(time + (time*CET)) -1] - [exp(time) - 1]
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M1319 5 NaNITAATIRANINIIETD 1 NISHisNAIUANANANENANSENUDTIAe LY luNSAN WY

ANUANAIBlY
Fausiiaula faunusilTauiieu % change in price 95% Cl
HANSENUADIIAN T Y mﬁﬁuauaﬁwﬁm%amé’m 19.6% -19.6%, 142.9%
N3ANYIAUANAIVEY TUIUNATUAIUALA
mﬁﬁmuavﬁ’wﬁm%mé’m 100,000 wag 120,000 U™
TUYILNATUAINANAT
160,000 um

(impact of CET")

nswasuwlasessmenild | - -60.5% *** -80.0%, -22.0%

Tumsnwianaduaiionan

{1l (time trend)

et usnasulunisshu grldifusiealunisdne -58.5% -87.9%, -29.7%

(add-on therapy) (monotherapy)

et duensinlunissnen grldifusienlunisdne 43.2% -32.8%, 205.0%

(combination therapy) (monotherapy)

Tdeglunumanisshwiusn agluluIM9aNITSNwIuIN 114.0% ** 16.6%, 292.7%

(non first-line) (first-line)

Juemedsainsoseds CDs | Wuswedsaldfndeieds -4.7% -56.0%, 106.9%
(NCDs)

Juenveslsauziss uemedsalifnsosess 117.7% -21.5%, 503.8%
(NCDs)

fodldemasntin T ieau1aeaan -23.8% -67.0%, 75.8%

gniilalliendaing 81%7img (biologic) ¥3e M3 | -77.0% *** -86.6%, -60.5%
T9owuumau biologics

gNTEANS IR gnlaliiansvng -0.2% -40.1%, 66.2%

Joyauseansandanann Toyausyansdndunain 135.1% ** 8.0%, 411.4%

nMsAnw RCT msdneiiladly RCT

gndmiulsaimilunndiseny | endwiulsadinuluglvg 126.8% ** 5.0%, 390.4%

(Log) disease burden - -13.1% -27.4%, 4.2%

grdmsulsnmen (rare gitladlodmsulsamenn -66.7% -87.1%, -14.4%

diseases)

grdmsulsamenninn (itra | enftldledmsulsamenn -40.9% -83.2%, 107.3%

rare diseases)

wesmsiSsuiisureseily | aesmsiSsuiisuesenly | -11.6% -55.6%, 76.1%

FIBNUNTANYIANUANAIAD
M33N¥1UIN5FIU (standard

care)

FINUNTANIAUANAIAD
gwaen (placebo) #ie N3
SnwUseAuUsEADY
(palliative care 39 best

supportive care)

standardized incremental

cost

18



fauUsfiaula fiauusilSeutiigu % change in price 95% Cl
nnTauamzidiudu 1 9 . 11.0% *** 2.8%, 19.7%
(incremental QALY)
TlESUNIHRTEITIAN glallasunsnesossna 21.5% -34.6%, 125.7%
constant 13.703%** 11.959, 15.446

* The difference-in-differences estimate represented the impact of CET and the coefficient estimate was converted to
percentage change in medicine price using the following equation: [exp(time trend + did estimate) -1] - [exp(time trend) -
1], whereas the equation of [exp(coefficient) -1] was used for the other covariates.

* p<0.05, ** p<0.01, *** p<0.001

Note. 95% Cl = 95% confidence interval, CET = cost-effectiveness threshold, CDs = communicable diseases, NCDs = non-

communicable diseases, RCTs = randomized controlled trials, QALY = quality-adjusted life years

7.2 Anudgda 2 MsiiswauANUAuAlinansEnuian1sinaulavasAnzaynIIUNNS
WUy YevanuisyiAvselyl

1919 6 LTUNAINNITIATILHIS DID Feannsnaunansynuaniladodu o Admasongy
intervention wagngal control liguieriuilonaniuly sansznuannsidiamauauduaise
n1sfindulavesnmuzeynssunsiauUydeman szuwanwaiuai odds ratio (OR) 61 OR > 1
ynedsenaguiuiuuiliuiierldrudend e mang mnnii uasdle OR < 1 mnefseinguiiy
SuwnltufieeldsudendriaTemana fosndn nanisAnueiideddgmeadfuieldduiuog i
71 OR Asou 1 w3all

nan1sTziuandliifiuinnnfintuves CET fnasonisdadulavesnnyeunssunise
pnluiidedAgyn1sedia uananil Salldudseuy q Ainuidenuduiudidauintunisdnaulaves
ADEOUNTIUNIT Lk gndisiansUnseilessuiisuiuendildddnsunsen, edilalddmsulsam
gniilelUsoufisuiuendmsulsnmenn (rare diseases), nfiauinsnisiUssufioulusisauidons
NM3¥NYILIM557U (standard care) L elUFsuLiBuiue A fuinsn1siuTouioude savaen
(placebo) wazeniildsunsaesesmaiilowssuidisuivendililasunisresossan sumaniinuing
lonalasunisiawaiinUademanainnisdndulavasnnzaynssunis

AuATulaviIn13T1AT 1% sensitivity analysis 7 199 AR AT WAne19T LA 8TUUANGY
intervention kagngsl control Hufl 200,000 UMM 400,000 UM LAY 500,000 U/ Jgunnie wuin
namsAnulllFinnudsunasninnsdl base case 7 300,000 Uw/dguaniz (A1 7) Teagutu
Farauilinundngiudmsiia CET dawadonsdndulavesnmreunssunisiaunvnydeman
WASYR

a I3 aa a A a . Y val =
ﬂ']i'lLﬂi’]%‘lfﬁ/l’]\‘]aﬂG]ﬁ’]ll'ﬁﬂ@ﬁ’]ﬁﬁ&@EJG]L‘WQJL(?’]?JR]'m manuscript (AUUs19) 1@14 LINK %139
https://www.hitap.net/research/182789
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M1319 6 NANITAATINANNIIETD 2 NISHILLNAIUAUANAENANSENUDN1sAnAUlaves

v A

ANzBUNTIUN TR T manuianAvIelyl

Fausiiaula fianusUseuliisu odds ratio 95% Cl
nansnumansinaulaves mﬁﬁuauaﬁwﬁm%amé’m 1.596 0.170, 14.982
AnzauNIIUNIHAN e | ludianauaanuduen
ndnuAsAveseiiE@uoidn | 100,000 waz 120,000 UM
Yeydendn Turranwaiuaiy
AuAT 160,000 UM (impact of
CET)
nswasuwlasessmenild | - 2.760 0.552, 13.794
Tumsnwianaduaiionan
Huly (time trend)
et usnasulunisshu grldifusiealunisdne 0.404 0.029, 5.695
(add-on therapy) (monotherapy)
et duensinlunissnen grldifusienlunisdne 0.976 0.229, 4.164
(combination therapy) (monotherapy)

Tdeglunumanisshwiusn agluluIM9aNITSNwIuIN 1.216 0.312, 4.736
(subsequent line) (first-line treatment)
Juemedsainsoseds CDs | Wuswedsaldfndeieds 3.950 0.761, 20.504
(NCDs)
Juenveslsauziss uemedsalifnsosess 1.338 0.217, 8.238
(NCDs)
fodldemasntin T ieau1aeaan 0.444 0.084, 2.338
gniilalliendaing 8173770 (biologic) vse M3 | 2.843 0.742, 10.896
T9owuumau biologics
g7idAnETng e17ilaiianETng 3.647% 1.052, 12.651
Joyauseansandanann Toyausyansdndunain 0.165* 0.023, 1.169
nMsAnw RCT msdneiiladly RCT
grdmiulsafinulunndaseny | endmiulsadinulugivg 6.272* 0.978, 40.215
(Log) disease burden - 0.976 0.708, 1.346
grdmsulsnmen (rare gitladlodmsulsamenn 7.169** 1.218, 42.177
diseases)
grdmsulsamenninn (itra | enftldledmsulsamenn 1.888 0.257, 13.860
rare diseases)
wesmsSsuiisuueseily | esmsissudisuresenly | 4.281% 1.024, 17.908
FPNUNTANNIANUANAIAD | TI89UNTANIAIUANAIAD
M33N¥1UIN5FIU (standard #1vaan (placebo) 130 N3
care) SnwUszAUUTEADY
(palliative care 39 best
supportive care)
standardized incremental - 0.926 0.330, 2.603

cost
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fudsnaula

fianusseuLiiay odds ratio 95% Cl
nnlauaneidintu 1 7 . 1.173 0.937, 1.468
(incremental QALY)
TlESUNIHRTEITIAN glallasunsnesossna 2.812%* 1.036, 7.631
constant 0.0071%** 0, 0.078

* <0.05, ** p<0.01, *** p<0.001

Note. 95% Cl = 95% confidence interval, CET = cost-effectiveness threshold, CDs = communicable diseases, NCDs = non-

communicable diseases, RCTs = randomized controlled trials, QALY = quality-adjusted life years
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M1519 7 N13ansneianula (sensitivity analysis) tngldqndn (cutoff) Auansnaiu

o av v
AnuIede 1
nssiumAuANIANAERansEnUsas A ldlunsAnwaudur vkl

cut-off 200,000 300,000 400,000 500,000 1,000,000
u/Agunnaz
impact of CET 0.344 0.390 0.092 -0.010 -0.058
coefficient (-0.535, 1.222) (-0.654, 1.435) (-0.949, 1.132) (-0.985, 0.966) (-0.909, 0.794)
(95%C))
time trend -0.906 -0.928 -0.838 -0.782 -0.806
coefficient (-1.615,-0.197) | (-1.608,-0.248) | (-1.523,-0.153) | (-1.507,-0.056) | (-1.503, -0.109)
(95%C))

o av v
Aaudede 2
nstumAUANNANAERansEnURan1sAndularesnnraunssuN s Uy Benvanuianivsel

cut-off 200,000 300,000 400,000 500,000 1,000,000
umAlgunag
impact of CET 0.604 1.596 4.554 5.291 4.286
odds ratio (95%Cl) | (0.062, 5.918) (0.170, 14.982) | (0.457,45.375) | (0.458, 61.108) | (0.333, 55.184)
time trend 4.968 2.760 1.513 1.266 1.534
odds ratio (95%Cl) | (0.968, 25.488) | (0.552, 13.794) (0.303, 7.559) (0.209, 7.682) (0.149, 15.832)

7.3 A10143T898 3 N1FUTULNINATUAIUANAIINANTENUADATTEIUUTTUIUVDITLUY
Usziugunmmsolyl

=

MndelasveuaeivoyasulseunanisiinieenUd a(2) w.ea. 2562-2564 210 3 NodWu
Ao drinnundndseiuguamuiand (adav.) dinnudssiudey (Una.) waznsudadnans (u
s1n138mLA 36 398M3 Smunidu alav. uay Una. ogsas 27 919013 uasnsuTyinans 31
378N15 (11379 8)

M1519 8 wuUszaunsiineedayd A(2) M 3 newu

nasnu U W.A. 2562 W.A. 2563 W.A. 2564
318N158 () () (um)
Uy 2(2)
ddnauranUseiuguaAmuAsId | 27 98T 699,374,372 408,272,072 414,978,338
dnaudsziudeny 27 579M1s 255,558,991 123,640,991 159,229,172
nsuUnyna 31 598mM3  2,617,601,514  2,332,439,926  2,877,486,180

ToayasuUsraue vyl 22) fldFuanszuulssiuguainiis 3 nesu linseuaqueis
spznalunisfnwiianun (n. 2551-2563) Felianunsolianeitoyaiitevmadsuudadlu
uinztdfdsumanuarudueld dafu msieszsinsssutssanaiadunsineeiiae
nssauid ldanssanaumanufidsliidomansenurasnisifiumaunuduafiddeniss
JuUsEIUUEN
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Aoy

MndayasuUszanamuinden 18 190157 ey asudszaiunsuis 3 nosu ldud
Trastuzumab, Imatinib, Rituximab, Nilotinib, Bevacizumab, Dasatinib, Letrozole,
Immunoglobulin G (IVIG), Docetaxel, Voriconazole, Imiglucerase, Liposomal amphothericin B,
Botulinum toxin type A, Linezolid, Ribavirin, ATG (thymoglobuline), Thyrotropin Alfa k&
Micafungin 1if 9 ?oyasutszanaen 18 519n15013LATIZRMENAINNDIYU AagUfl 5 Ui
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N1ANUIN 2 Meeting Summary: International stakeholder consultation meeting

Meeting Summary
«International stakeholder consultation meeting: What are the impacts of increasing cost-
effectiveness Threshold? An empirical study in Thailand~
Tuesday, November 29, 2022 from 4-6pm (Thailand)
at the Royal Cliff Grand Hotel, Pattaya, Thailand or (Zoom meeting for UK partners;

Time Topic Responsible
04.00pm-04.05pm Introduction Research Team
04.05pm-04.30pm Presentation Research Team
04.30pm-05.45pm Discussion All
05.45pm-06.00pm Summary & next steps Research Team

Meeting objectives

e To present preliminary findings on the impact of increasing threshold on
reimbursement decision and submitted drug prices in Thailand
e To obtain feedback from international experts and plan next steps

Please use the following link to see the final published protocol:
https./journals.plos.org/plosone/article?id=10.1371/journal.pone.0274944

or scan the QR code below

el
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0274944

List of attendees

No. Name Organization
1. | Prof. Anthony Culyer University of York, UK (zoom)
2. | Prof. Karl Claxton University of York, UK (zoom)
3. | Prof. Richard Cookson University of York, UK (zoom)
4. | Prof. Ryota Nakamura Hitotsubashi University, Japan (zoom)
5. | Prof. Jeonghoon Ahn Ewha Womans University, Taiwan
6. | Prof Alec Morton University of Strathclyde, UK
7. | Prof Mark Jit London School of Hygiene and Tropical
Medicine (LSHTM)
8. | Prof.Hannah Clapham Saw Swee Hock School of Public Health,
National University of Singapore, Singapore
9. | Prof.Jasmine Pwu National Hepatitis C Program, Taiwan
10. | Prof. Tessa Edejer World Health Organization (WHO),
Switzerland
11. | Prof. Andrew Mirelman World Health Organization (WHO),
Switzerland
12. | Dr.Yashika Chugh Postgraduate Institute of Medical Education
and Research (PGIMER), School of Public
Health, India
13. | Dr.Wang i Saw Swee Hock School of Public Health,
National University of Singapore, Singapore
14. | Dr.Yot Teerawattananon HITAP, Thailand
15. | Ms. Budsadee Soboon HITAP, Thailand
16. | Dr.Pritaporn Kingkaew HITAP, Thailand
17. | Assoc. Prof. Wanrudee HITAP, Thailand

Isaranuwatchai
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Summary of points discussed:

e General comments

o
o
o
o

Should try to be conservative when we make any causal claims

The data are very novel; and therefore, descriptive analysis can still be very powerful
Be cautious of many unknown

Should provide background information on why CET was increased in the first place

e Statistical analyses

(0]

o
o

Acknowledged the limitations which come with the nature of the study design so be
clear up front for these limitations and should adjust for different characteristics
among the observations

Consider interrupted time series (ITS) but may not be possible given that we do not

have the exact year of submission = still should try to adjust for time trend
Consider whether a drug underwent price negotiation including whether the drugs
were given for specific diseases

Could separate between drugs with ICER closer to CET, and what happened when
their ICER values were further away from CET

Should address the issue of endogeneity

Could build on existing work by NICE in UK when they reported the reimbursement
decisions

e Future research

(0]

(0]

Consider complementing the current study with qualitative assessment where
qualitative analysis can help with interpretation of the causal impacts of changing
CET

Health opportunity cost is not directly relevant; however, thinking about whether
the CET reflected health opportunity cost or not and whether increasing the CET led
to efficiency (reflecting opportunity cost) or equity could be informative for future
research to explore

Consider the concept of opportunity cost in future CET work
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Abstract

Background

Economic avaluations have been widaly usad to inform and guide palicy-making pro-
cassinhealtheare resources allocation as a par of an evidence packaga. An intervan-
tion is considerad cost-affective if an ICER is less than a cost-effectivenass threshold
(CET), whara a CET raprasents the accaptable price for a unit of additional health gain
which a decision-makaris willing o pay. Tham has bean discussion to increase aCET
in many setlings such as tha United Kingdom and Thailand. To thabest of our knowl-
adge, Thailandis the only country that has an explicit CET and has revisad thair CET,
not onca but twica. Hance, the situationin Thailand provides a uniquea apportunity for
avaluating the impact of changing CET on healthcare expanditure and manufacturers
bahaviours in the raal-world setting. Batore wa dacide whathar a CET should be
incréasad, information on what happanad aflar the CET was increased intha past could
ba infarmative and halpful.

Objectives

This study profocal describas a proposaed plan loinvestigate the impact of increased cost-
affectiveness threshold using Thailand as acase study. Spaahcally, we will axamina the
impact of incraasing CET on the drug pricas submittad by phamaceutical companies totha
Mational List of Essantial Medicing (MLEM), the decision to include or exclude medications
in the MLEM, and the ovarall budgsatl impact.
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