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Abstract

Introduction: The development of new technology to treat patients with metastatic
renal cell carcinoma has resulted in promising outcomes in terms of extending
life and improving quality of life. In Thailand, where health resources are limited,
an economic evaluation of such technology would provide useful information for
pricing and reimbursement decision-making in the benefit packages of Thai public
health insurance schemes. Access to these new and expensive drugs would be
increased if they were included in the packages.

Objectives: to assess the value for money and budget implication of providing
treatment for metastatic clear cell renal cell carcinoma (ccRCC) patients, using
both providers’ and societal perspectives.

Methods: This is a cost-utility analysis using a Markov model to simulate the costs
and outcomes of treatment for metastatic renal cell carcinoma patients. Choices
of treatment for first-line therapy and second-line therapy (after the first-line therapy
has failed) are 1) IFN-alpha followed by palliative care, 2) bevacizumab plus
IFN-alpha followed by palliative care, 3) sunitinib followed by palliative care,
4) IFN-alpha followed by sorafenib, 5) sunitinib followed by everolimus, and
6) bevacizumab plus IFN-alpha followed by everolimus compared to palliative care.
A systematic review and meta-analysis, where available, was used to determine
the efficacy of the drugs. The utility of metastatic renal cell carcinoma patients was
retrieved from a cross-sectional survey using a structured questionnaire that
employed EQ-5D as a measure of health outcomes. The service costs and
related household expenses were based on the Thai setting. When the
quoted price submitted by pharmaceutical companies to the Subcommittee for
Development of the National List of Essential Medicines was not available, the
reference price from the database of the Drugs and Medical Supplies Information
Center was used. The costs of palliative treatment for renal cell carcinoma patients
were obtained from the Central office for Healthcare Information. For the direct
non-medical costs, we obtained these from the survey with patients. All costs
were adjusted to 2011 values by using the general consumer price index. Lifetime
time horizon was applied, with both costs and outcomes discounted at 3%, as
recommended by the guidelines of economic evaluation in Thailand. The probabilistic
sensitivity analysis was conducted to examine the uncertainty of input parameters
used in this model.



Results: The study showed that the lifetime cost of treating ccRCC patients with
IFN-alpha as the first-line therapy provided the lowest cost but also the lowest
outcome gained. The choice of treatment with sunitinib followed by everolimus yielded
the highest quality-adjusted life-year (QALY) gained. However, none of the treatments
are cost-effective compared to palliative care when using a ceiling threshold set
at 120,000 Thai baht per QALY gained. The budget impact of this technology is
relatively low as it is considered to be a rare disease in Thailand. The budget
impacts of treatment with IFN-alpha, bevacizumab plus IFN-alpha, and sunitinib were
estimated to be 19, 216 and 132 million baht per year, respectively. It was also
shown that providing second-line therapy yielded a much higher cost per QALY
gained compared with providing only the first-line therapy, with budget impacts of
44 and 30 million baht per year when adding sorafenib and everolimus, repectively.
The drug prices need to be reduced by 87-98% in order for this technology to be
cost-effective at the current threshold.

Conclusions: Given the current ceiling threshold, providing treatment at the current
price for metastatic ccRCC patients is not cost-effective compared to palliative care.
Although the choice of treatment with IFN-alpha as the first-line therapy presented
the highest value for money, this treatment is not widely used by Thai clinicians
because of its adverse effects and its more demanding administration requirements.
The threshold analysis on drug prices showed that sunitinib followed by everolimus
gave the best value for money when the prices were reduced to 33 baht per capsule
and 96 baht per tablet, respectively. With a budget impact of 7 million baht per year,
the average number of life years extended was one and a half years. A successful
price negotiation with pharmaceutical companies would allow more patients to be
able to access these expensive drugs.

Keywords: cost-utility analysis, renal cell carcinoma, Markov model, IFN-alpha,
bevacizumab, sunitinib, sorafenib, everolimus
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1. unun

Renal cell carcinoma (RCC) aaiiluung Li\iﬂWUN’]ﬂﬂﬁ@ﬂi”N’]Miﬂﬂa”
85-90 wavfihenziiela"” Fouunlfidu 3 subtype mumsifiadednsazme
weansanw (histological diagnosis) Ao 1) clear cell renal cell carcinoma (ccRCC)
2) papillary renal cell carcinoma (pRCC) uae 3) chromophobe renal cell carcinoma
(chRCC) uaz subtype az ummmmimﬂ'ﬂLmﬂmqnuaaﬂvl,ﬂ fMaseazidanlu
MANWIN N Ias ccRCC 1iu subtype ‘YIWUN’]ﬂY]ﬁ@LNQLﬂiEI‘UL“/IEJ‘Uﬂ‘U subtype
aw] mmwaﬂmmmwimm 11nLsawad (flank pain) Uasnae Lﬁuma@
(haematuria) mﬂﬂﬂauwmnm’nawm (palpable abdominal mass) 21MshLia
anmMgnanaadlsn  (paraneoplastic syndrome) wm m@ﬂs"@ﬂmavLmim\i
am\‘ivl,sﬂmwwammwmvl,uLLammmsauﬂs Wenae maaisﬂvl,@mmuvl,ﬂ
D9TZUTRAIUAD  uas Nﬂ’mmnmﬁaﬂa“ 50 flomsfildianizianzas Tagdfade
desvasmsiialsn  gu mia‘uum mM3sudszmuenuiiinfenanudusses
VAWG N8 I‘mmm@uiamm salenfuanuiadndvesiu wu Tsa
von Hippel-Lindau w3a hereditary papillary renal cell carcinoma™?
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wasduduA 12 lwwende lasdaduiosaz 2.6 spanzSanenna® luansia
2onAns glidmsataadlsanziialaludmogenidngouas NLLqumwmwu Toe
aummsmma\ﬂiw Li\‘ivL@lsl,uN“D’lﬂLWNaﬂ“}JuQ’lﬂ 7.1 fouaulsy mnﬂuﬂwq 2518
Lﬂu 12.8 fauautlsy ‘mﬂﬂuﬂw f1. 2547 musluwﬂm\uwmm 3.2 1lu 6.5 Aauau
dsznsluthdaanu? mmuﬂswmﬁvlmamvl,uuﬂwsﬂﬂwwqummsmma\mwmim
pgedaan  uaanseunsidounzSessaulsanenunavasaantunz S U@
ﬂWﬁ 2544-2546 WU ammumawmw Li\avlmmmmuuaﬂmamemnmu 159
%u@auq (3asaz 0.85) way RCC Lﬂumuwwumnﬂa@mummmwﬂi“ma an
Wulesas 66.67 ma\mﬂwww\‘ivlmmwm GmNmsww\‘ivlmmulwmums;lﬂs”mm
45 Pauly LLa“wﬂumewmnmwL‘wmﬂma wiiidasinsiia RCC azaaudnesin
LuaLﬂiﬂumﬂuﬂumiwumuq (30aaz 0.38 mmmi\mwm)” AMNNITINLNY
N'TLI,‘J.»‘]JUEN\‘WI WenpasaaunziSoureranuin lsanziSelasiia RCC dAuwliia
meawu laswudthe 2, 3 uaz 8 Talullw.a. 2550, w.a. 2551 Az w.a. 2552
mum@m(e K e'fi\ammmvlmm Seriaiinuldiios (rare disease) luilszmelneiila
LaJsm_lmwnu‘[mmm%u@aw]
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laanuwmenrdjidnisguainmiialsanziierasdinnundndesiuganin
uwer@ eedlsiann European Association of Urology Guideline Group” l@id
ﬂ’ﬁ’ﬂ(ﬂ‘ﬂ']LL%’JL’J‘?I‘]JQUG]&']%SUH’]%’J%’Q%EILLa wwnnsingihelsanziielasia
RCC il
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ma@‘[sﬂu‘ﬁmauua dihavaranednlduaasainisaunse Wemazaaalsadiiu
lufeszaznacuan mumﬂuﬂmaawumwuﬂﬂma’mmimaumﬁﬂmliﬂaw] 9
maamwmﬂgmm‘mmmmoﬂmm‘maqed‘ﬂm L7 serum creatinine, GFR,
haemoglobin, erythrocyte sedimentation rate, alkaline phosphatase, LDH uwaz
serum corrected calcium ai”m%’uLmeﬂmﬁﬁai\fﬂﬁﬂﬁﬁ’aLﬂumﬂaﬁa

1. NM3AT2aN193983IN8N (radiologic investigations) 1w ultrasound (US)
computed tomography (CT) w3@ magnetic resonance image (MRI) ITagn13vin
CT w38 MRI umwmmmomn%a@iumimmﬂ‘m

2. milmwmaamavlm (renal biopsy) Wose YITLTUAZNIINIZANYVDY
Nzﬁqriaumﬁﬂmmﬂﬂmﬂu systemic therapy

3. N3INIRENIIWEI5INaN (histologic diagnosis) &IuNINAZYINARIAIN
mMsrdaLfauNziTIeanaInle wIanadIaINN13¥in biopsy specimen examination
38ilazgel#nsy subtype 289 RCC 1
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Lm'mwmisﬂmNﬂwi‘mww\‘fmu@ RCC uusl@du 2 dszinnens
i”ﬂ“maqiiﬂwwaﬂimﬁaﬁﬂ Tumour Node Metastasis (TNM) cIaSS|f|cat|on (ManwIN )
Tagszosi 1-2 WuszesfinsSedolaifimsunsnszane dauszasd 3-4 1Iunsteuan
mmmwmi:mwawm\avl,ﬂmmmzaue]

1) masnmnluszezninzSedisldunanszana (localised renal cell carcinoma)
1dun nsWIde 1w nsEIdALUL  nephron-sparing surgery’  n1SRAAALLL
tumour nephrectomy” n1sHIAAKIUNADY (laparoscopic surgery) Lazn133NEN

1 e e X , dw .a wy o d
Wumaridaonanziiwiiaudinean delduusihludislsauzieiegluszazgnany
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FIENIUABNAULNUNTHIAR LTU MIAFIBARUANNAINE (percutaneous radio-
therapy ablation) nsvniaGauLEn (cryoablation) waznsldaniauain
A ) . . & v
aanlulasianlunisinen (microwave ablation) 1Tudw

2) m3¥neluszezfnzSefinsunsnsranglufoaoazdunda (metastatic
renal cell carcinoma %38 mRCC) vlagan RCC weauwnnann proximal tubules
%ﬂﬁizﬁu multidrug-resistance proteinyu’ﬂ'u P-glucoprotein g9 lFiianmsae
fogafiinga (chemotherapy) tiaunisnaa nisldaadindalunissnsasla
Aogldussloatidaan lrandunslfuuusnfies (monotherapy) wialisaniu
“wanguia (combination therapy) @ﬂuuﬂ']iiﬂ‘iﬂ”lﬂ?ﬂLﬂNU’]UﬂQﬂVLNLLuwu’]ﬂ’WI‘SUN
1l2g MRCC mMaNIdiaLefioune mﬂaunaw“lmaamﬂuanmuaaﬂwuﬂuﬂﬁsnm
iszAuilszaag (palliative care) waz mawmsmﬂwmﬁﬂmmamimma ﬁaauu
miﬁﬂmwmmﬂumiinmmmﬂuwﬂm mRCC I@ﬂmmﬂuwﬂmkﬂuwm%
aiia clear cell RCC muu 1%ﬂ’1i?lﬂ‘13¥’1% mRCC ammamwﬂm ccRCC #iims
uwinazangvasuziie Jagduuwmiemainmésenludie mRCC Alsuany
usmLLaJLmumiaamﬁluﬂiumﬂvlmaﬂaLme\a:nﬂ European Association of
Urology (EAU) recommendation tla.¢. 2010 s?iovl,ému:ﬁwms%’ﬂm%ﬂm mRCC
Feansed 1 FensShendae first-line therapy AzRAITBNANHLEBIN NN UH
Memorial Sloan-Kettering Cancer Center (MSKCC) w3a Motzer criteria
(@l’l‘i’l\‘l‘ﬁl 2) §UNITINWIGIE second-line therapy azWANINANNITINHIRILE
naunih wazdanvesnsinwfiae mRCC Froenileed

2.1) N35n®1A28 immunotherapy

2.1.1) Interferon-alpha (IFN-alpha) monotherapy w#3al#isaniu
bevacizumab

mﬂmiﬁﬂmLLuuauwmﬂmsﬂﬂm wmwma mRCC 7il¥Sums¥nm
$ae  IFN-alpha uam'm'ﬁamaﬂmﬂrmwﬂ’mwimumﬁﬂmma hormonal
therapy lag IFN-alpha # response rate ﬂs"mmsaﬂa" 6-15 AAAINNIAENTDY
tumour progression li3ezaz 25 uazanansndadinldyszunm 3-5 Wwau" uag
Wu21 IFN-alpha Iﬂﬂiuawﬁmwwmaw%ﬂwﬂm mRCC h clear ceII histology #
LN MSKCC criteria amlummm%mm EY Iung metastases wintiu agrglsfianm
n35n¥1#a8 IFN-alpha a8y bevacizumab 14 first-line therapy wuanls overall
response rate $away 31 uay median progression-free survival 10.2 WP v
@ IFN-alpha monotherapy 1% overall response rate 3azas 13 waz median
progression-free survival 5.4 1fiou deriudsileuussinlily IFN-alpha $aniy
bevacizumab
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unw IFN-alpha monotherapy lagamagidwiunissnen mRCC lagldsaniuy
bevacizumab @a IFN-alpha 9 MIU subcutaneously (subQ) 3 ﬂ%’i@@ia&’ﬂmﬁém
il bevacizumab wwa 10 mg/kg intravenously (IV) nn 2 CHRD immum
Afluvszinelng da 3 Milion International Unit (MIU) sia vial waz 5 MIU da
vial"” s7@1289 IFN-alpha au1a 3 MIU @ia vial dszaimw 550 unea vial 82137107
#1awe 5 MU ﬁ?u”laiwuﬁaHamﬂgmﬁasda‘uaaquﬂ'ﬁagjaﬁnmsé’mnwﬁm‘ﬁ
naznsNas gy’

@1319% 1 wwmensinndeenludiie mRCC davilas European Association
of Urology recommendation fa.¢. 2010

First-line therapy Low-or intermediate-risk mRCC Sunitinib

Bevacizumab-+IFN-alpha

Pazopanib
High-risk mRCC Temsirolimus
Second-line therapy Prior cytokine therapy Sorafenib
Pazopanib
Prior VEGFR therapy Everolimus
Prior mTOR inhibitor therapy Clinical trials

IFN gian1a1n interferon, mRCC #iasnnain metastatic renal cell carcinoma, mTOR gaxnain
mammalian target of rapamycin uaz VEGFR #an1ain vascular endothelial growth factor

receptor

miwﬁ 2 Memorial Sloan-Kettering Cancer Center (MSKCC) criteria

Cut point Used
Karnofsky performance status
Time from diagnosis to treatment with IFN-a
Hemoglobin

Lactate dehydrogenase

Corrected serum calcium

*Favourable (low) risk = 0 risk factor, intermediate risk = 1-2 risk factors, poor (high) risk = > 3

risk factors.

“nIsuUs: |uununuasanS TEJUUIIEI swans:nuAaluvuUS:uIrU
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2.1.2) Interleukin-2 (IL-2)

NN luaglszinawudn IL-2 & response rate dszanmiasas
7-23' mamammmﬂmw IFN-alpha uanausuassataniy mRCC #ia clear
cell whiiu \wdeaiy IFN-alpha™ lag regimen vy IL-2 mvl,u"nmaumuﬂmau
mhsj mmmmﬂma%w response rate mﬂmwm@mmm (Uazrndouas 21
amiwmﬂmm uaziasay 11 mmwmmmm“g’) muu high-dose bolus IL-2
snsnlddu first-line therapy Lanwiy wﬂ’m mRCC h clear-cell histology uaz
prognostic factors msﬂummsnm T,@s;l“ﬂm@mﬂa 600,000 %38 720,000 |U/kg
melu 15 Wil intravenous (IV) infusion N 8 #lug Tngldnaiiiosiu 14 doses
Wuwan 5 34 LL@“lunimwQUasJummiﬂwwsamuaummamﬁﬂmcﬂ fu30 R
mmvl,@mﬂ 6 v 12 dlam™ adelsfionuldd@fh IL-2 handwhaludssnalne
L‘Haﬂﬂ’vaNVL(ﬂillﬂ’ﬂNuﬁNLLa“’SJNa"].l’]\‘il,ﬂf;lﬁﬁ\‘l mumﬂuwwamswmm

(16-18)

2.2) NM33N¥IAI8 angiogenesis inhibitor drugs waa targeting drugs

1w sporadic clear cell RCC #ihiimsazanaas Hypoxia Indudible Factor
(HIF) ilaean von Hippel Landau inactivation az¥i1l#iia overexpression 2@y
Vascular Endothelial Growth Factor (VEGF) was Platelet-derived Growth Factor
(PDGF) %aﬁy’q 2 factor ﬁazaﬁuauﬂﬁlﬁﬂ neo-angiogenesis LLaznizmumiﬁa:
WualdiAanswaunnanadu RCC daluld luifaatiud targeting drugs snnsng
VL@%‘]Jﬂ’]iS‘Uiaﬁ'YNsLuﬁ“rﬁﬁaLNiﬂ’]LL@“’EIS‘]J@W%‘SUﬂ’]i‘Sﬂ‘]:ﬂ mRCC 'l¢un sorafenib
(Nexavar) sunitinib (Sutent) bevacizumab (Avastln ) pazopanib (Votrlent )
temsirolimus (Torisel®) everolimus (Afinitor®) e pazopanib (Votrient®) uaz
temsirolimus (Torisel®) ﬁ’?uil’\avl,siwu%’auamifuﬂ%ﬁauiuﬂi”Lwﬂvl,m (ﬁuﬁuﬁiam
! "'qu?i 18 WNINAN W.¢1. 2555)° a’mmiﬁﬂmLmuauLﬂiﬁumﬂummiﬁﬂmwmu
:m"nLﬂiﬂumﬁumssﬂmmmmau angiogenesis inhibitor drugs 1w first-line
therapy  NUN133N©IAIE IFN-aIpha monotherapy  wui1n13l#  sunitinib,
bevacizumab 331 IFN-alpha ¥3a temsirolimus 1¥nan1s3nendianinnisli
IFN-alpha monotherapy"”

2.2.1) Sorafenib (Nexavar®)

Sorafenib 1HugilaladoUNSHEINTUTULIZNIH ANHLTIB 200 mg fa
wWasanszanm 89,260 unea 60 ia! ’Q']ﬂﬂ’]iﬁﬂ‘]:&’]LLiJ‘iJﬁNi“’&l““‘n 3 Afn®
wisuifeusn sorafenib  Auswasn sl,umﬁﬂmwﬂmmﬂu advance ccRCC

TasvnisusziduinAlulagina:ulautaduaunw



L % L % 1 . G U 1 dl 1 d’
RAINARARINMITNINGWEINGN  immunotherapy maqﬂ’mﬂummzauw
azldFunsinndaseings immunotherapy® wudidthenguiléisuen sorafenib
= . . dl 1 YV 1 dl Y
{ progression-free survival fisnawunifitananil@suavasn (5.5 way 2.8
A o o . Y =) QqJ .
Wt auaIeY) awmeed@nsuine mRCC Aasulszmuama 400 mg Tuas
2 @359 legSudsenmusdietion 1 Falad Aaue M Wie 2 Talue wade1ms Su
ﬂsmmamwaLuaaauﬂ‘sm\immwmﬂﬂmuﬂsiw‘ﬂm ANNTINBIRIDAU
ﬂimqwﬂ’m34mmivl,quﬂiuaqﬂ‘nvl,ummimﬂamuvlm‘”

2.2.2) Sunitinib (Sutent®)

iﬂLLUUﬂﬁwuluﬂi“Lwﬁvaﬂﬂa 125 mg soundga siendszana 35,349
1Inae 28 LL@ﬂsga‘ 9 anmsdnenszesi 3 ‘mﬂmmmnumﬁﬂmwﬂm mRCC
e sunitinib monotherapy 1gufiuN133nE@ae IFN-alpha monotherapy 1w
first-line therapy® wu’nNﬂmwvl,mumﬁﬂmmﬂm sunitinib & progression-
free survival wag overall survwal (11 uaz 26.4 Lhaw) mnmumwﬂwﬂmu
IFN-alpha (5 uaz 21.8 wfiaw) adrglsnaudnmsdneisse gzt 2 GednwuAeAy
mainfie mRCC e sunitinib 1w second-line monotherapy® wu
Nﬂ%ﬂﬂi“ﬂﬁmiaﬂa“ 40 H partial response rate LLa"Nﬂmﬂs“mmmﬂa" 27 A
maﬂi@mwmﬂmw 3 1hau mmwmmaqm sunitinib lun135n mRCC 1w
first-line therapy @a 3utlsen1u 50 mg Suazeds \uaan 4 Janst mﬂuuwmm
2 dleons I@wm@mmaﬂsua@aﬂummmmamwamamwﬂaa@mmamwmum
mmaﬁamﬂmﬁw

2.2.3) Bevacizumab (Avastin®)

immummﬂuﬁi”mﬁ"l,mm 100 mg @@ 4 ml ¢a vial iwmﬂswmm 19,583
1IN G V|al( 9 deitlenanaliudsluiadion 2.1.1 Fuuzinlile bevacizumab 3ax
fiu IFN-alpha v first-line therapy lun133nw1 mRCC

2.2.4) Everolimus (Afinitor”)

iﬂLL‘iJ‘UEI’W]SﬂWJi”mﬁVLVIEJﬂa 5mg mam@ waz 10 mg siotiia " lagsnen
2R 10 mg asmﬂﬁumm 150,870 wnda 30 1iia"? anmsinmuunguIze =73 Adl
mnﬂmumzmm everolimus 39HMU bestsupportwe care (BSC) iauniu evaan
3Iunu BSC lumﬁﬂmwﬂw mMRCC 78uHaINMT3NENGILT sunitinib %38
sorafenib snau®” wmwmﬂ‘ﬂ"l,mu everolimus 32:YU BSC & progression-free
survival mamumwNﬂqsmvlmummanimﬂu BSC (4 uaz 1.9 fau awNa1ay)

“nisUszidudiunuassnus:laguiia:uans:nuauvUUS: NI
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Ce

wmﬁﬂm mRCC ‘ﬂa\i:nﬂaummammiiﬂmmﬂ sunitinib ¥3a sorafenib
(13)

eXe %

Pheazl@Tudsenuaname 10 mg Tuay ﬂi\‘i

znvmm:;mmﬁmmvl,uvl,@nﬂmiﬂﬂaaluummmmnLm\amm muuwﬂ’m
Aourenuadslalansnsadneen mmmnvl,umminu,umumizm’l%mwmm
s1eunsLnaniile nsfAinmeNudna1  (economic evaluation) zawnalulad
YI'IQﬂ'IiLLWVIEJNﬂVLﬂiUﬂ’J'INHEJNsl,uﬂ'liﬂiwmuﬂ’ﬂNﬂN‘ﬂ’]"LIﬂﬂEl’ﬂﬂNLWBSL"HLUW’USNG
ﬂi“ﬂaum‘smaulwmwmwumﬂ,amﬂmmsmm ANNTNUNIWITIMNTTNNY
7781 sunitinib 34amwmu@mﬂuaﬁmﬁsﬂwuwawhm.lmamﬂum IFN-alpha g4
nenui@slasang (threshold) maﬁuwmﬂﬂammam National Health Serwce
(NHS) maqﬂ?mﬁmnqwm%u@m 2.5 i1 (NHS fnuaanuislanasanile
‘ﬁmﬁﬁaf’uma azm 20,000-30,000 Yaud @aiduiiulnedszano 1,000,000 fs
1,500,000 11M) "o asm"l,iﬂmummuvlmnmﬁiaasﬂ,wmamﬂaﬂmummﬂa%w@r
BNy mwﬂmmmmvmmm sunitinib “L@Wimmumﬁnm cycle wIn W
JLENIRE: Patlent Access Schemes (PAS) uaﬂmﬂuﬂiwmﬁaaﬂqwmmmmmi
ﬂ'mﬂmwmmmizmm Pharmaceutical Price Regulation Scheme (F’PRS)
Lﬂumu%uwmmiﬂg‘sﬂi"uuammwma\iﬂivmﬁamqw I@ﬂnmummwmuam
umﬂmsa\‘i (branded drugs) A¥nsmriemeludssmedieszuy value-based
pricing muumiﬁﬂmmmwmuﬂ'mawﬂuﬂauumsﬂmmummﬂiwmﬁim Az
LﬁJumsa\ma%m%malﬁwsmsmau‘lamLaaﬂma"Lm@Laaﬂmmmmmmmﬂ
ARG anmmmmimﬂmmawalumsma‘sa\mmm Waliiansiddeend
mmuamqmm‘lmvlmLﬂuﬂfymmamwuummumﬂ\mmaqnamuﬂizﬂuqmmw
A9

2. S0NUs:avANISANU

2.1 Yszifiuanududrvasnsinesdiaslsansiielaaiia clear cell renal
cell carcinoma (ccRCC) sz8zliwanazans Iumuma\‘ié’ﬂmmmmamwmm\amm
LwammLﬂwuaumh‘"ﬂaumimaﬂqmﬁamaiumiamma’l,uummmmﬂLmq
il

2.2 desiiunansznudwndszsnmsasmsinsgiislsanzielasia
ccRCC szgzuwInszans
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3. 38N1sANVI
3.1 gﬂl,mum'sﬁnm

nMaeTRdunuesIndszleadt (cost-utiity analysis) wazn1sdiasizi
Nanimummuﬂiwmm (budget impact analysis) 1uwﬂaﬂiiﬂqui\1VLm'ﬁuﬂ ccRCC
i”ﬂ”LLWiﬂi“‘ﬂ’]ﬂL‘WﬂL‘i.]i?;lllL‘VlilllLLu’JYl'l\‘m'li‘mH’l 7 medon GeRarsonann EAU
guideline ﬂi:ﬂamumiﬂixwwwjmmmLwamwu@]maumﬁaﬂ wazidluendi
ldsumsaydeine mau’lmammﬂluﬂﬁumﬁvlm I@ﬂm\‘iman’l,umisnmwﬂw‘[sﬂ
szi3elnaiin coRCC szasundmezans Tbsmilsadudsod

yaden Second-line therapy (gnil)

M3SnuUsEAUUTEABY
IFN-alpha

Bevacizumab $2ufu IFN-alpha
Sunitinib

IFN-alpha

Sunitinib

Bevacizumab 521U IFN-alpha

3.2 yuway

msﬁnmu“lsnuuumﬁlwmmma R NN A muumuwmmm
amswmawswmuwumemwmmﬂumiu,wm Tdun ensnewenuia aen lu
nsmwiwuumiﬂwmmi uawiaumuﬂmwmwiummnummwm 1dun adu
N9sNFUMsInm femns AN mlma'mauq Asdesiulse Wudu lunsdl
wwmsmsguummqmm

3.3 NFULIAA M LULAADY

ﬂ'li’JLﬂﬁ’]“ﬁ@]%ﬂ%ﬂiiﬂﬂ‘i“’lﬂ‘]ju azpasonlaglinseunainaandia (life
time) ﬂamﬂuﬂimmmimmoq 1uuuumaa\nunﬂuvlﬂaum"mNﬂ'smwm’lu
RULAINADILFSTINGY mumﬁmiw:‘ﬁwaﬂiz"ntumu\mﬂizmmmmmmﬂniaun’m
51

“nIsuUs: |uununuassn|Js Tauuua swans:nuAaluvuUS:uIrU
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3.4 aa51n5USuan

v

msdnwitiinsaunanlumstszifiusnnnit 1 9 munmmzwa&’w%ﬁﬁm‘?u
luamﬂmﬁ"ﬁwL'smLmﬂ@h\‘iﬁ'uvl,é]’gjﬂﬂ%’uﬁﬂﬁlﬂuyjaﬁwﬂﬁﬁu @ w.e. 2554) laald
dn31an (discounting rate) $asaz 3* dwmiunislesshdunuasindazlod u
nadimalenzAnansenuduwsndazanaasliinisuiuaayad  gasdwmmdnn

o ao X
MIUTUAAHAIY

yar1aguu = AUNW HAaNS e t
o t
(1+ 8n3180)

t Aoduautiuanseaindn.a. 2554 (Jg1m)

3.5 MSNEHWILLLANRD

msfneniduLuaas Markov ITnelassadreuuusassdsznaudisanius
n9gunw (health state) 3 anuzda Fiholddmasudulduaddsaniaagson
I@]EJI?F]EN‘U (progression-free) Nmﬂumimmuvl,ﬂmaﬂiﬂ (progressive) waziie
330 (death) I@ﬂmammmmsmnmumnwmﬂsﬂu 1Selaadia ccRCC Nﬂ’]‘JLL‘WS
NITALVDINLT LLawmwuﬂ’lmmumammwﬂ Laaasau (cycle) 2a9msiaem
amuqummmﬂmwmnm 6 dani mgﬂﬂ 1

VEES T

ccRCC

*® o

Progression-free ————» Progressive

Death

A 1 upydmasmiiivliuas %ﬂaﬂi‘mmﬁﬂmﬁ@ clear cell renal cell carcinoma
FOZWNINTZANE
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3.6 gaudsniglunuyudnany
HAAWENIFTNIN

miﬁﬂmﬁfmNaé’wﬁ'ﬂﬂoamnwwiuiﬂmae 1) Usz@nSwavasanlaadiwim
mﬂmiagjiaﬂiﬂmhﬂaw (progressmn free survival %3o PFS) W miasﬁaﬂ
Fialagsau (overall survival w3a OS) uaz 2) ﬂmmwmm smvl,wnnﬂmsﬂumu
rmnssnednafuszuy (systematic review) uaziiasizHannnu (meta-analysis)

ANATNUNIWITIMNTINDE 9L T use uuimlmmmammaﬂmauﬂa
Pubmed Iuauﬂ 27 Fuan w.e. 2555 mﬂmmﬂmlumiamummiww 3 Wy
Undndasdiafifigidasauiisufivnnsiudn  nenseswu 151 399 uas
msdadanlaglszifiuainisdasuazundadaiianuiieidasmuinmsigaid
(inolusion criteria) WA InNnARaN (echuS|on cnterla) sunIndAdanuNdagef
LiAgdasld 132 Fas wmAesndds 19 BasiAedasmunmmaadiiuaznos
Fnoandail

InUNAaLEN

1) Uszinnuasn1sfinen: Randomized controlled trials (RCTs)

2) Uszianvanguisssne: audilulsanzi3elaaiia renal cell
carcinoma J¥8sunINIZans

InaNAnaan

1) vwAdelaifinsnunsideaduanysal

2) mmﬁmvl,ummmuauuaummmummaqnqw

3) vddefansiiulsanziiolaszesfgeliunsnszas

4) edselaifimsAnsveseniitwualaeindde

5) maawsaasnsdnmlaidnisuiniaue progression-free survival
(PFS) overall survival (OS) %38 alassadszlaws (utility)

“nisUszidudiunuassnus:laguiia:uans:nuauvUUS: NI
upvNIsSNUILUaU:ISVIOLTN clear cell renal cell carcinoma S:&zIWSNS:1E”



4' o o o Ay v
a1919% 3 ehdraynlFlunmsduduanngudays

AdAy Boolean operators
il. nfcjuﬂszmni
Carcinoma renal OR
"Carcinoma, Renal cell" [Mesh] OR

2. 1snunlsangiSalaviin clear cell renal cell carcinoma

"Palliative Care" [Mesh] OR
"Palliative treatment" [All Fields] OR
"everolimus" [Supplementary Concept] OR
"everolimus" [All Fields] OR
"sunitinib" [Supplementary Concept] OR
"sunitinib" [All Fields] OR
"sorafenib" [Supplementary Concept] OR
"sorafenib" [All Fields] OR
"bevacizumab" [Supplementary Concept] OR
"bevacizumab" [All Fields] OR
"interferon-alpha" [Supplementary Concept] OR
"Interferon-alpha" [All Fields] OR
Limits: Randomized Controlled Trial, English language 1 AND 2

TasvnisusziduinAlulagina:ulautaduaunw
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laRasoninusduaiuuosuddasiwg 19 afudenan dadansu
%’ﬂmummeﬁé’mﬁma mmfﬁé“@aaﬂﬁﬂﬂ%\i wmm‘ié’aﬁiﬂtﬁm%’mﬁﬂs S09 180
uwuﬁmuﬂuumau 13 Liﬂ\‘]LL‘U\‘iL‘UHﬂ’ﬁﬁﬂH’mLﬂuﬂ"liimeﬂﬂ’m first-line therapy
W 6 1304 miﬁﬂmmﬂumﬁnmma second line therapy a1uu 4 1389
LLawmsﬁﬂmmuﬂmmwmmmmu 3 Fag antuazritmsieszRadsnulunsdl
Afns@nmEnnI 1 Bag mumaumiwummﬁmmwamuﬂuiwummmmsﬂ

]
a

1 2 LAZHANIINUNIUITIUNIIHNAINATILAAIAIAIANUIN A

o A 4y ve A v ow
unaaea 151 Lia\wf'lmumsauﬂwwa

132 1529 Aaaanlaalfinuvisnaan

v

a cv o P
UAUTAUAUY 19 1389

6 1529 fAnaanlaalfinuridanaan

ROT 13 3as

a ) | &
El]?l 2 NNIAANTDNITIUNIINDL LT UITUY

dnidgldvinisdwninemieidunisagsea (survival function) aad
susazaie uindudendunsatsanlaalanasy (progression-free survival) was
Windunsagsandinlassan (overall survival) laglfgasmssnummisndunisag
= Adl = = U = U
s00f0 S(t) = exp(-lt*g) Iaafi t @a 1181, | Aa @1 lambda, uaz g s A1 gamma
wazA lambda waz gamma ﬁwmmamgm

lambda () = 1/ (exp(intercept))” (1/exp(log_scale))

gamma (g) = 1/exp(log_scale)

“nisUszidudiunuassnus:laguiia:uans:nuauvUUS: NI
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‘[@ﬂwwmumaiﬂ%‘luaumimﬁama@mmmLma“ﬂm@ (A1 intercept waz
@1 log_scale) WARIFIANTER 4 Vl,@lmﬂmimmmﬂauﬂaummauamwma“mu
Iumsas;_ulia@ (probability of survival) luuaazzagiatain Kaplan—Meler graph
uazdwugiheidenuides (number of patients at risk) ab L2A1MUG NS
=2 % 1 &) a
dnunldannisnummssaunssuagnaiuszuy leeldldsunsy R (518azdeanns
° A a A - (26) o . o | I
AMIUNNLANN Hoyle, M. 1az Henley, W.)*” @1wsuanuuiaziduaaaniseansg
) te Iy AV v @ ) & o o &
378 6 ﬂ'ﬂ@‘l’]'ﬂ"ﬂa\‘it{dﬂ’aﬁl'ﬂ\l@iuﬂ’]iiﬂw’]ﬂizﬂ‘uﬂﬁﬂa\‘l L UNTANUIAINFNNTAN

r=-[In(1-p)J/t
p = 1-exp(-rt)

Taadi r fia 9a31 (rate); p Ao awuazidlu (probability); was t Aataan

anasadszlawmt

maiimﬂiw[wuwslﬂumiﬁﬂmuvlﬂmﬂmiaxmwmwﬂwiiﬂu Sela
TLUTUNINTZNLUULNARAD I I@ﬂl“ﬁmia\‘maNﬂ@]iﬁ’miuﬂ’]iﬂ‘é‘”LNuﬂm.ﬂ’]‘W“ﬁ’m
fia EQ-5D asumuning sm"lm‘uaummmnwwwmuuuaaumma The EuroQoL
Group WIUNIIAINE doud www. eurogol.org I@ﬂﬂauﬂi Mnsfdnede mha
nziSelnszas LL‘Wiﬂ‘J“‘Q’]EI‘YN‘VIVL@]‘JMEI’M‘JBVLNVLWJUEH FonmmnsAaLaanananaias
fa Lﬂuwmﬁu Selnszes LLWSﬂiJQ’]EJ‘Y]NB’]EI@NLLGI 18 f19 80 1 d@wSuLnmmnig
fAnoEaNATaNAD ‘HE]NGNﬂi‘Sﬂ maw‘nvl,znmminmuLmuaaumu EQ-5D @nel

V¥ (27)

(ﬂuLi’JﬂvL@] am‘mmimmmmm@mamﬂuuwmmﬂ@m

2
Zi_a/2”

n= 2

lagrivuaaszauiedan (level of significant #sa o) i1y 0.05 wuw

two-tailed test §otin Z; —o/2 fANTNAL 1.96 wazANMIAVRIBNTNE (effect size

wia d) WL 0.10 WAz INMINUMMWIsIMNIIHNUMSAnE 1 13ae® Adnw

denmnwTInuavtlae ccRCC srezuninszanefi lduendeuuuaaua iy EQ-5D
LLazszqdauLﬁSQLuuNmigwu (standard deviation %38 0') i1y 0.24 §14 0.25

TasvnisusziduinAlulagina:ulautaduaunw
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mnmimmm‘[@ﬂ‘mmmﬂma Wud1ay ma\‘fL‘*nﬂamnamﬁam\maﬂ 22
fiv 24 ﬂu@aﬂam mea\amnwmﬂkw mVLm”a“Lstni”memmmuﬂawnw
o muuwmmimwauamm‘[wwmmawnﬂnmaﬂ 3 urd fa lsewenuna
A3 Isewmmmwmm LL&J‘NWEI']UW@WW’]&W‘I?M Lwaiwmmmmwauavlm
Tuszaziaandirnvun (adszanm 1 1haw) ﬁn\mmaﬂmuaummwnﬂmmsmmi
ATUFIINNTIGIUAY  NNAUTUWNYAEATAITNIILIE A LANLANEAS 159
WENDIAIHIDUR  LAZAZUNNAFEAT a‘mmﬂimuma"nmaa 1982LDUALENY
mmﬂw‘mn N umaavlmmmumﬁammmwﬂwmmumau 24 579 meluszey
LaifWue ‘ﬂi“’ﬂﬂ‘u(ﬂ’mN‘ﬂ’JEJQ’IT]INWSJ'IU’]@?I‘STI“EQ’M’J% 8 918 ?l”lﬂIiﬂWSJ’l‘Ll’la
INBUAIWIU 7 38 LLavmnT,Nwmmmmemm 9 518 aniuh EQ-5D
proflle 'ﬂvl,ﬂmﬂmia:umwmwﬂ'mmmmmmmaﬁinﬂi”Immﬁﬂﬂim EQ-5D index
MFanmataandszrnslnedwon 1,409 8% wazdwmeassndszlont
Suunmuanzassmsinsuazmssiinlvaslsadased 4

dunuuazn1sldninains

ﬁasdaém’unumwwmmwLwaﬂ‘ﬁlesﬂfﬁ'@hm YW AIRANNTT ATLINITNY
MIUNNG VLé]’a'mmﬁLﬂiwzﬁmuﬁa34amaqai’lfiﬂmuﬂmﬁmiaumﬁu%miammw
Immm‘n"%m‘lmmmjmw‘ﬂmu SelaunFuusnslull w.e. 2551-2553 ﬂiﬂmﬂu
mmwnumammawmamwmmuwu mmmmmu (ratio of cost to charge)
luﬂquliu‘swuwmmmu 1.12% LLE\]wﬂi‘l_lsLWLﬂuNaﬂ’ﬂuﬂ W.A. 2554 @i
Tenguilne (consumer price index)®” dusene i lflunadnemd 18anns
Lauaswmmimamwwamaﬂm AUNITNNIRANUIT YT NANUH TG
ﬂimvl,uvl,@Lauavl,@slmnmawaqa@eﬁaﬂﬂmmﬁumauamamimunmnmm
naznsansauga’ mmu@m%umqmwiuiwwmiwam AIULAZIZLLLIAN
sl,umimiummimaqmwmmm grdldanmsdunmsoifiegudoiuiude
yaassndazlazd  swazidenvesuuusouIINGIMANMIN A Tnoselinaade
mawua\nylmslmmimmmmnmimsaaqumimmmmﬂs:mm ey
9,934.95 1M A MTUMMERERaTE (Miase 6 §UaH) druamainegl IFN-alpha
2110 9 MIU §1uwau 3 assdadilon’ &1 bevacizumab 2wa 10 mg/kg' ¥ng 2
deni &1 sunitinib awaeIuaz 50 mg (unian 4 denvuasngaen 2 dlanw
&1 sorafenib awAE1TUay 800 mg wazen everolimus wWIALIUAL 10 mg 918
azLﬁﬂ@é’unuLmzmﬂ%w%’wmﬂmamﬁqmiwﬁ 4

° @iinauaiauend naznsranaluladasaunauaznisdoans

“ madwnmanag bevacizumab lunsfinniiimualdgieditimin 50 Alanin
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gﬂwuumsnssmu

v o a
27989

f1 intercept nsfisnwdae sorafenib 2.98
m log scale ni$nwne sorafenib - 0.39
A intercept ndi¥nweme everolimus 297
a log scale ndi¥nwme everolimus -0.39

Tlayad

s1ane1 IFN-alpha 3 MIU 550 UmAe vial
s1aen bevacizumab 100 mg/4 ml 18,694 U mme vial
31181 sunitinib 12.5 mg 1,377 umnewin
31181 sorafenib 200 mg 1,488 vmmsiila
sianen everolimus 10 mg 4,700 uUAawia
vTuv;umsi"nmﬂixﬁuﬂisﬂmoﬂaﬂ 47,612 (10,260) UM

AN

LANID

LANAT

LANAT

LANIN

LANID

(15)
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©
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€

F]I’I'L‘EinU‘Luﬂ’]iuﬂ%ﬁﬂﬂi%‘ﬂﬂ’]ﬁiﬂwEJ’]U’]?W]QFﬁﬂ laun Aremns 946 (306) U
'oa )
ANAUN UazAINND

iw‘lﬁﬁé"ﬂvaqzyLﬁsﬂ.ﬂmnmim%’ums%’nmﬂsawmmadaﬂ%’a 1,247.38 (483.51) UM

Ca v o o v v v vl
mlimedmiuIsgguagiasies yns vegitegluaugua 937.50 (937.50) UM
vouihese 6 dUami

Arldssdmiutogunsaimemsumg (au saidu loh sy 1,304.17 (630.88) UM

msuiuugiegedy uazdu)

Arldsnevesmsquaihestesgavnened 43,699 (249) UM
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LANAT

LRI

[5aENENg)

LnuYBYa

iuveya

ivveya

iuveya
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D
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©
€
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msguarfiassie 6 dUnm

; . v, <
nanfignivesjiheiilasunsinumeengadeluannsgua 6.9 (1.74) il
oo o o

wUwne 6 dUam
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Sununsinlsmeviavesilaefildiunisinudsen 11.16 (1.98) A33

“nisus: |uununuasanS Jogdia:wans:nuduvuUs:uIrY

AN

(3¢

AN

LANA

6 UD\)n’lsan‘IUUDUU :150[nsd0 clear cell renal cell carcinoma S:8:IWSNS:018”

LnuYRYa
& v
LNUTDYA

iuveya

iudeya



17

2 =
ALadY
F
(ANUAAIALARDULIATZIY)

3 Vo aw Yo v, < o
assalstlenivesreilasunssnwiusyAuussaes 0.5509 LU (40)

o v a
Al JUuuumsnIzae 91989

Yo ea Yy v, ] 3 v
assaUsvlonivesglaiilnsumsinwine 0.6421 (0.0515) LU \iuveya

First-line therapy

Yo ed Yy v, ] 3 v
assaUsvlenivesylasiilasumsinwine 0.7660 (0.0798) LU \iuveya

second-line therapy

ossnUselentivesiioiiimaduiuluvedsa 0.6330 (0.0600) L ivteya

*srenfliauaidniydevanudend
“JnzigudiogazasdinanunaisanaunauInIsgsnIw

3.7 Aanzdaya

3.7.1 ms‘immzﬁé’unuﬂszﬁw%wa

N3ILATIL ‘Vi@‘lu‘ﬂ%ﬂiwa‘ﬂﬁwaL‘WaL‘iJ‘E&I‘]JL‘Ylil‘]J‘Y]’NLaaﬂl%ﬂ’]iiﬂ‘iﬂ’]ﬂuﬂ’li
Snwdszaudszaag %mmmmmmu amwmumuwuﬂiwmﬁwammwm (Incremental

Cost-Effectiveness Rat|o %38 ICER) iy

AunuBBINITNINAILNINANIUNTTNIN - mu‘nwmmssﬂmﬂi“ﬂuﬂi DY
ﬂa"uma dlaSnwdemadenlumaine - ﬂammu laSnwlazduiazaas

3.7. 2 myazranyluniuan

nsdneitlEnisiiasnziauliuduounuueifoaiinsiazidu
(Probabilistic Sensmwty AnaIyS|s PSA) #28n13%11 Monte Carlo simulation i
47434 1,000 50U LwawwiaﬂwawwwqmanlunwsnmumﬂumqLaaﬂwumwmm
W ‘Jw@mﬂ’é’mL@Nlﬂﬂ']ﬂ@lﬂﬂ%ﬂﬂ%’)ﬂﬂa%ﬂ’nw (willingness to pay threshold) 6199
LLawLLamwaagiugﬁmm cost- effectweness acceptability curve Lwasl,mﬂumay‘a
Augudmiunisdaaula

TasvnisusziduinAlulagina:ulautaduaunw
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3.7.3. mﬁmezﬁwam:wué’ﬂmuﬂizmm

fwmnananugnuazgianstivaslsauislanin RCC sazuwinszang
ﬂ‘umuwuma\‘imﬁnmiiﬂlmma mudanlasnansannnyuuaflduing  ual
ﬂswmmmsuwﬁﬁwmm 5 Fdneniin LmLua\‘mn“l,wmismmumwmﬂu,a Gh
nmativaslsauziivlazia RCC svazuwinizats dndipdedansandayasaingiu
°uaumjmmummﬂmﬂaﬁaumﬂmmsa“ﬂmw ‘wmﬂ,uﬂ W.¢1. 2552 NN‘ﬂ’J?JN m
Vl,@mu@ RCC fludmiu 270 518 WhsnSundnnsfianunenuna u,au'ﬂiwmmm\‘i
ﬂuwawmﬂhm Sslaafia RCC flamawannluiluszozunsnsyans® dosias
lumimmmwammummuﬂiwmmu ﬂiwmmwﬂaﬂlwmLﬂuiiﬂNuLievLmi'"ﬂ“LLWi
N32ANYAIUIN 135 iwmaﬂm“mmmmemsiﬂmmam

1Y

3.8 anuAgudAty

- ANNDEFIUVRITIEE nmmiamammwmwi@iuLaww msnmse

fudszaag Iﬂﬂa’a’lL‘V]EJ‘UL“mmJNﬂ?ﬂ%’l%ﬁﬂﬂ’ﬁiﬂ‘ﬂﬂ@nﬂﬂ’lLﬂN‘iJ”l‘iJ@)
uazazdidnaMaiediaiving dunn 6 daw

- ‘?]El«bﬂ']WTi’N]“llENNU’JEI“lI%ﬂUﬂ’ﬁ@'] Winldvadlsauelaa %ﬂ‘Uﬂ'ﬁ‘Ui“r‘i'ﬁiﬂ
LL&:LN‘IJ%T]U?I%@‘UENEH

- dazanatouas 50 wasiig RCC azfinmsiamn liduszazunsnszans

4. WanisANU
a L84 a a ¥ L
4.1. Naﬂ’]i?Lﬂi']z‘lﬂ@]unuﬂiza'ﬂﬁwaLLaZ@Hn%@?iﬂﬂizIﬂ“ﬂu
v a
ﬂunuﬂaaﬂ%w

muwumaamwmmmﬁﬂmwmsﬂsw 1F9leadin ccRCC szuzunsnszans
faeen m\ummsinmauﬂimqwmmaﬂﬂmm mﬂwmsmﬂuwuaqm%mmi Wy
awumuwumawwwLwuﬂuumnmiinmﬂimuﬂimm Lﬂummu 154,000 11
1,995,000 11N wag 1,240,000 LNGDIE Tunsdilsnssneies first-line therapy
#awe1 IFN-alpha, bevacizumab sauiyu IFN-alpha uag sunitinib eusau lu

Hy PR 4 o o o o

VUSNAUNUANDATNNLANTUAINNTINEUTzAVLTzADITUAIWIN 691,000 1IN
1,586,000 U WAz 2,349,000 LM@Y BINWAIslEN1si NN second-line
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therapy @ame1 sorafenib nawasaINnIssne@ie IFN-alpha nmssnmndagen
everolimus M8#aIAINSNEIAIE sunitinib waz bevacizumab 39ufiy IFN-alpha
ANNAIAY wamimmmmuwumamwmmLmamwLaaﬂ‘lumﬁn‘mNﬂ'sﬂiﬁﬂuwm
loafin cCRCC 33UzunINTzaNed e uanefonnsned 5 menwaﬁmﬂuwum
vmammmmwuwumaamwumquﬁummmﬂLﬁumu‘numamu‘nuwwmw
VLummma\mumqmﬁLme (eandundsansed 6)

15197 5 NANITILATS w@mwumaawﬁw I3ievan Ugunnizsan vasnmaidaniy
N5NE WAz a@mmummuﬂﬁ‘"aﬂﬁwammwu’mwumﬁlwmms

SaarununuUseansuadiuiia
vmrslFinfiiina _
26,000 ] (Fd3suiiiev)
180,000 . 516,000
2,021,000 E 4,762,000
1,266,000 I 2,306,000
717,000 . 1,591,000
1,612,000 X 2,466,000

2,375,000 . 4,444,000
*@uSudaalFlndfasnansiy (1,000)

@ni’N‘Yl 6 Naﬂﬁi’JLﬂﬁﬂ”ﬁ@uﬂ%@laaﬂﬁW PG Rl PRty ﬂ&"llﬂ']’.]“’i’)“ Ypennaiaenlu
N3N UAz am'lmumuwuﬂs“amNammwsﬂumuummamﬂu

SnsnauaunuUszanSHadIuiy

yaLden

. P I
AR el T

65,000 (FaSeuliieu)

242,000 593,000
2,093,000 4,842,000
1,349,000 2,389,000

788,000 1,665,000
1,702,000 2,546,000
2,455,000 4,521,000

*FuSusaalFlnddasnansis (1,000)
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?J"Tr“ml,l,azﬂqmnnz

lunssnwdae first-line therapy wnwasant@iafiwadwiaiay
Weudumsinsdszdudszaaswudiegn sunitinb WnTiedianldanian saa
= . 1 > o > a
d1ne bevacizumab 938Ny IFN-alpha waz IFN-alpha @@ ey Winwansm
I#n13snm@ag second-line therapy @81 everolimus MERAIAINNITINBIAE
g1 sunitinib azidumaidaniiiiadiediaelduniae dmiunavasdgunziy
T luruaadediuiuldie (sneazidennia1snen 5-6)

v a a Vv L4
ﬂuvguﬂizawﬁwaLtazﬂuvguaisnﬂﬁziﬂmu

mafssuisudunuuaslssindualuglrasssnnzszvitemeianlung
iﬂ‘ie?’lN‘ﬂ’JilIiﬂN Selaaiia ccRCC JeaUzhWINTZANLAIE first-line therapy nu
mssﬂmﬂi“ﬂuﬂi“ﬂm (i‘lJYI 3) W‘U’ﬂﬂ’]i‘éﬂ‘]&ﬂ@?ﬂﬂ’l IFN-alpha i first-line
therapy enu@IaMsTnsUszAulszang (mmaanw 2) Nmmﬂummnﬂaﬂ‘[m
lmmﬂmumu%uﬂiwamNammwumem 516,000 mmaﬂammauwawmsm
mnuuumeﬂ%mmi wazviiny - 593,000 m‘vmaﬂammauwawmsmmﬂw
HOINEIAH saaaﬂmﬂamﬁnmmﬂm sunitinib Lﬂu first-line therapy e
frensnudezaulszang (m\uaaﬂw 4) I@mamwmumunuﬂiwawﬁwamw,wu
Wiy 2,306,000 mmiaﬂqwmawmawmimamgwa@ﬁﬂﬁﬁmi WAL
2,389,000 mmia“ﬂamma%ﬁaﬁmammnuwa\mwé’v’aﬂu FAUNIISNEGE
&1 bevacizumab i’JNﬂ‘U IFN-alpha ilw first- I|ne therapy au@n13sNENLSe
Aulszaag (mm,aaﬂ"n 3) wa.l"nLﬂum\‘iLaaﬂ%muﬂummmLLaWﬁamma”uaﬂ
ﬂ’J’]ﬂ’ﬁiﬂH’]ﬂ’mﬂ’] sunitinib mnwmimﬂﬂmﬁnmmﬂ second-line therapy
qumumﬂmsiﬂmmﬁ first-line therapy amwmumwﬂu‘ﬂs“aﬂﬁNammwuu
uﬁamgﬂmﬂizmm 3 0y 4 mummaﬂqmma: Teasduadnseh 7
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Eﬂﬁ 3 cost-effectiveness plane 289w INI9N133NWILUL first-line therapy 3 N9
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dl > 1 4 a a 1 AI dl g % .
A1TNN 7 AARIUAUNUUITTENINAFIMANLNDIN®IAIY  second-line  therapy
wWisuisudy first-line therapy lTuyanasdliuinsuasyunaimedonm

wWisuiieusEnang SnsnaunuyuUssnSHadIuLiy

quumé’lﬁu‘%mi IFN-alpha IFN-alpha 3,262,000 3,945,000
wag Sorafenib

Bevacizumab+ Bevacizumab+IFN- 2,710,000 3,230,000
IFN-alpha uay alpha
Everolimus

Sunitinib wag Sunitinib 2,830,000 3,347,000
Everolimus

4.2 waniazianlduiuan

nnMsieszianuldLiuaunsNaans@e35 probabilistic sensitivity
analysis w38 PSA wuin o mwmu‘lwéﬂﬁmmsmNiaawmaﬂa"umamqu%u
WAL 120,000 U miinmwmﬂiﬂuumvlwmﬂ ccRCC iwﬂuLLWiﬂiWQ'ﬁl(ﬂ’Jﬂ
first-line therapy Vl,uummﬂum (30882 100 mwmau’lﬂnnmm) mmimmm
Iﬂﬂl’ﬁuuuaqmﬂmms (iﬂﬂ 4) uazyNNINIFIAN (iﬂn 5) mné’ﬂ%mmsmuh
awmaﬂammawmwmusuqu 120,000 19 360,000 mmaﬂammammmu Wy
'a'mmaanﬂlﬂmﬁnmmﬂ IFN-alpha umwﬂum (30882 10-20 m“mau‘lanﬂ
@ag) §IMSUNITINBIAAT  sunitinib ﬁlﬁmmsamawmmwm’l,ammﬂﬁumm
4,000,000 14 5,000,000 mmaﬂqwmaz 81 sunitinib a\‘mumwﬂum &IUN13

“nisus: uJununuasans Jogdia:wans:nuduvuUs:uIrY
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Shw@asen bevacizumab saufy IFN- alpha aglidenududnasladinfldusng
ammwmuhmwaﬂammwmwwlﬂS] fonu ﬂ’lﬂL‘iJiEl‘UmilUﬂ’]SiﬂH’Wlﬂ‘ﬂ’lx‘i
WWan wWuiIN1IsneI@ie second-line therapy awmﬂmwwm Luaﬁ’ﬂ%mmi
muha’mmaﬂamma“w 4,000,000 mmaﬂamma“muvl.ﬂ (sﬂw 6 wag sﬂw 7)
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being cast effective

04

03

Probability of eachtreatment modality

02

y [ N\ / N\
0.0 / \ / \
o
TXTYTY TP LTI IYIYELL

mmmm  Palliative care

e [FN-Q

Value willing to pay for QALY gained(Bath)

mmmm Bevacizumab plus IFN-QC s Sunitinit

i‘iJ‘YI 4 imumwﬂummamﬂmmLmeamﬁﬂmBﬂmLiqvlm"ﬁu@ ccRCC
STazUNWINIZAN8de first-line therapy mawmimwuwaﬂm%mmi

~
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i: B 7 /
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& N / \ /[ \
00 / \ / \
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mmmm  Palliative care

e [FN-Q

Value willing to pay for QALY gained(Bath)

mmmm Bevacizumab plus IFN-QC s Sunitinit

sﬂw 5 i“’ﬂ‘Uﬂ?'mﬂNﬂ’WlilaN’i‘UvLﬂﬂla\‘iLL%’JVI'IOﬂ’]i‘iﬂ‘I&!"II’iﬂN Selawiia ccRCC
JzUTUWINTZANLA first-line therapy Luawaﬁmmwmmemw

nsvmisusziuinAlulagna:ulauladuauniw



24

Probability of each treatmentmodality
being cost effective

1 1 e S i, . —— e —
TEESEEESSEEEEE5EEEE5EE5E5E5E55E58E5E58E8E88E8E88 €8
SO0 OoOoOoooooOoOoOooOoOoOoOoOooOoooOoooooooooooo
SRESEEBRBREERRBSNLEBRES58SEREESEREE8SEREEHS
—————————— L I R ==
Valuewilling to pay for QALY gained (Baht)
===Chuoice 1: Pallistive care Choice 5: IFM-a and 2nd line sorsfenib
Choice2: IFN-a Choice&: Sunitiniband 2nd line everolinmus
= Chuoice 3: Bevacizumab plus|FN-a Choice 7: Bevacizumsb plus IFM-0 and 2ndline everolimu s

— Choice 4: Sunitinib

‘nJ*n 6 i“@umwmNmmamu"l,mmummqmisﬂwﬂiﬂu LNVLGI“DHGI ccRCC
FLAZUNWINIZANF I flrst line therapy waz second-line therapy Luawmsmwmu
navflALTg

Probability of eachtreatmentmodality
being co st effective

00 — e
TEESEEES8SEE5EEEEEEEEEEEEEEEEEEEEEEEEEEE
N o e s R e = i A A = = = = = = = = = = = == = ===
SRR SREFREEE=ERRSREEREE83SEREESEREESERE8E S
—————————— I I R T e g S =
Value willing to pay for QALY gained (Baht)
——Choice 1: Pallistive care Choice &: FN-o and 2nd line sorsfenib
Choice2: IFN-a Choice&: Sunitiniband 2nd lineeverolimus
—— Choice 3: Bevacizumab plus IFMN-a Choice T: Bevecizumsb plus|FM-0 and 2nd line everlimu s

—— Choice4: Sunitinib

iﬂ"n 7 iwﬂumwaummamﬂmmLmeqmﬁm:mIiﬂu Liﬂvlmuﬂ ccRCC
JeazhWINIzANedae first-line therapy waz second-line therapy LNE]‘WQ”I‘JCWI‘Y]NN
HOINFIAH
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a 4
4.3 Han19aznaN haasaien

dlasannmstnenlsansdolaafin ccRCC szazuwsnszanedsanilanly
'unsjm mﬂwmsmﬁwmmmﬂﬂmamwmumuwuﬂiwaﬂﬁwammwum’mmmu
mwmaﬂamw 120,000 mwmaﬂawmaw ﬂim%wmsmwmamuma\‘mwawuwu
mmmumaamwmm 0 univaz m@mmﬂum meﬂwmmnmwmmaiﬂm
U313 Luaiﬂ‘mma first-line therapy waz second-line therapy s1aneaa3HTIAN
Foraluil

. 319181 IFN-alpha asanasaniistiu 70 uinaelea (3ouas 87)

. 579181 bevacizumab aasanasantisidu 0 uvnealea (3asaz 100)
. 919181 sunitinib Aasanasandnidy 33 mmimmﬂsga (30882 98)

. 579181 sorafenib asanasanLANdn 24 unsaldia (3asaz 98)

. 579181 everolimus aasanasanidsLiy 96 unaaiia (Sasas 98)

a A~ O N =

Lﬁaﬁzmnmmu%jwhmmmi%’nmEgﬂasf[iﬂml,‘%qvl,mﬁ@ ccRCC  szaz
LWINTZANBHILTIANLIAINATD WL N33R sunitinib 1T first-line therapy
(1 H everollmus 1 second-line therapy Lﬂum\amanmmml%mmwmmm
mu’mwa@w 120,000 iJ’]"/](ﬂaﬂﬁ“llﬂ’l’Ju (3asaz 20 'Vla m@a‘lﬂ,anﬂmaq) 0¥ 240,000

mmaﬂqmmaw (3oaiaz 100 mu@mauiagﬂmm) fagin 8
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Pro bability of each treatmentmo dality
being co st effective
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370,00

Value willing to pay for QALY gained (Baht)

—Choice 1: Palliative care Choice &: IFN-o and 2nd line sorsfenib
Choice 2: IFN-a Choice 6 Sunitiniband 2nd line everolinus
= Choice 3: Bavacizumsab plus IFMN-a Choice T: Bavacizumsb plus IFM-0 and 2ndlina everlimu s

——Chuoice 4: Sunitinib

sﬂ"n 8 s“mumwﬂummamﬂmmLmeamsinmIﬂawmvl,mm ccRCC
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Major histological subtypes

Histological ~ Percentage Histological description Associated molecular genetic

subtype of RCC changes

Papillary 10-15%  Most pRCCs have small cells with scanty The most consistent genetic
(pRCC) cytoplasm, but also basophilic, eosinophilic  alterations are trisomies of
or pail-staining characteristics. A papillary chromosomes 3q, 7, 8, 12, 16,

growth pattern predominates, although there 17 and loss of the y
may be tubular papillary and solid chromosome
architectures. Necrotic areas are common.

Papillary RCC can be divided into two
different subtypes type 1 with small cells and

pale cytoplasm and type 2 with large cells
and eosinophilic cytoplasm, the latter having

a worse prognosis

HHIBLg: von Hlppel -Lindau (VHL) & Lﬂuﬂuﬂmlmﬂﬂmia@awaq
VHL Tilsfin Gmmﬂmmﬂu tumour suppressor Taedufounnines (factor) @
Aendeeiunszuaums angiogenesis 174 vascular endothelial growth factor
(VEGF) ﬂszmumim%zyLﬁuimmaoLSﬁaé v transforming growth factor o
(TGF-a ) n3zuiuns glucose uptake w4 GLUT-1 glucose transporter waz
NITLIUNIANAANIA-LUE (acid-base balance) 1w carbonic anhydrase IX
(CAQ) LN@ VHL anal a\mﬂ,'ﬂLLWnmaimmuuﬂﬁmmmumnﬁu FIHAIALAR
nMazfiBasemsiinnszuaums epithelial-cell proliferation waziiaidu renal cell
carcinoma lwnqﬂ
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