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Executive Summary

Breast cancer is the leading cause of death among all cancers for female, and its
prevalence is increasing every year. The survival rate of patients depends on the stage at which
the cancer is detected. Screening for breast cancer at an early stage so that the disease can
be treated can therefore improve the patient's chances of survival. Breast cancer screening
with mammograms and ultrasounds has been studied for its effectiveness in early detection
which can subsequently lower the mortality rate. Thailand has not included mammogram and
ultrasound for breast cancer screening in the National Health Security system's benefits given
that previous research on the cost- utility of breast cancer screening with mammogram in the
general Thai women reported that this screening was not cost- effective. Building on the
previous work, focusing only on the high-risk women especially given the limited numbers of
mammograms has potential to be more cost-effective and feasible than screening for all Thai
women.

Breast cancer screening in high-risk women is becoming more popular around the
world. To predict the risk of developing breast cancer, various risk prediction models were
developed by taking into account the major risk factors for breast cancer. In Thailand, a model
was developed to predict the risk of breast cancer in Thai women, and it had a moderate
ability to differentiate between women with and without breast cancer. Studies have found
that screening for breast cancer in high-risk women with mammograms could be cost-effective
than not screening in high-risk women. Therefore, this study aims to: 1) conduct a cost-utility
analysis of mammogram and ultrasound screening for breast cancer in high-risk women; 2) to
assess the budget impact of mammogram and ultrasound screening for breast cancer in high-
risk groups, and 3) to investigate the feasibility of incorporating mammography and ultrasound
screening for high-risk populations into the Universal Health Coverage Scheme’s benefit
package.

This study was a cost-utility analysis using Markov modeling to compare the costs and
outcomes of using a risk assessment tool to screen and identify women aged 40-70 who are
at high risk for breast cancer which will be followed by a mammogram and ultrasound,
compared to opportunistic screening for breast cancer with mammograms and ultrasound.
Furthermore, this study examined the budget impact on the universal health coverage scheme
for the next five years if mammogram and ultrasound screening for breast cancer in high-risk
groups were included in the benefit package, as well as the practical feasibility of this measure.

The study showed that using the risk assessment tool with a score of 1.15 to identify
those at high risk and screening by mammogram and ultrasound every 1 year, 2 years, and 3
years was not cost-effective in the Thai context when compared to an opportunistic breast
cancer screening by mammogram and ultrasound. The incremental cost-effectiveness ratio

was 6,417,403 Baht/QALY. For the 5-year budget impact, using the risk assessment tool prior



mammogram and ultrasound every 1-3 years increases the budget by 10,574, 7,158 and 5,459
million Baht, respectively. The sensitivity analysis revealed that the three most sensitive
factors were the risk assessment tool's sensitivity, the probability of disease-free survival to
recurrence breast cancer, and the cost of mammogram and ultrasound breast cancer
screening.

As a result, proposed policy recommendations are:

1. The study data is used according to the context and the screening test proposed in
2021, this type of screening will not be economically worthwhile. And it may not be
possible to actually put it into practice or the chance of it being practical will be very
small based on the number of mammogram machines that are available.

2. Additional studies should be conducted to develop a screening test for breast cancer
risk in Thai women. Factors including family history and/or genetics that are related to

current breast cancer should be included.

Keywords: breast cancer, breast cancer screening, high risk, mammosgram, ultrasound,
benefit package
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Cost of mammogram and Clinical outcome Utility Transitional Feasibility study
ultrasound screening - Life year gained from - Better guality of life probability -Number of available
-Direct medical cost screening from screening | mammogram and
- Direct non-medical cost ultrasound
Number of radiologists,

surgeons, and

oncologists
Number of women who
¥ came for breast cancer
N Markov model le screening
Sensitivity analysis - Referral system
A 4 } k4
Total cost | | Total QALYs | Budget impact analysis

l

Incremental cost
effectiveness ratio
(ICER)

¥
Policy recommendation for implementing mammogram and ultrasound
for breast cancer screening in UCBP in Thailand
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N15TAT1IEiAunuesTauseleyd (cost-utility analysis) Lagn15ILATIENNANTENULTY
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Lazn1InTIIRANTeINzIfuduNeAd ssuusluunsULAE Sans 1w R lunquTiAaLEBege (risk
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3.1.1 Uszvnsngadinang

Jwijseny 40-70 T Aflanandssgasisnsiinuzifasuy anuidsdonisidauss adus
Useiulnelduvuannsesainud sedi finaeilunisussiiuainnis@nun Development and
Validation of a Breast Cancer Risk Prediction Model for Thai Women @stladaidesfivhunfinnsan
Tuwuudnaes lawn o1g Usedanmslduaunda Adutiananie wagn1sivsedniou Inediauasnig
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- msldeauiialutagiu Jagduldegvsengneudiuddslsits 1 7) 1.52

- msldeauiiinluedn (weldviselduasngaeukaininnii 1 9) 0.16

- liwneldeauiuile (weldvionsly wisuusenulids 1 wew) 0
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- > 27 kg/m’ 0.7

- 23.01-26.99 kg/m’ 0.44

- < 23 kg/m’ 0
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- fapaiivsginpaueg 0.64
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TRUATUUUIENING 0-0.86 dornflauidess (low), AZWUUSERINg 0.87-1.14 f977 dAr
\desUunansreut19in(low-intermediate), AzLUUTEWING 1.15-1.52 f9i1dAuidsesiunans
AauT19g9 (intermediate-high) uarAzLUUTENING 1.53-3.40 Aoinfindnudsags (high-risk) Tag
AvRUULAazTalAIANly Aus Y way positive predictive value Fin3197t 3



A1919% 3 ARl AT WAz positive predictive value vodLsazTIIAZLUU®

Score % Sensitivity (95%Cl) % Specificity (95% Cl) % PPV
0-0.86 100 0 0.54
0.87-1.14 54.21 (44.33, 63.78) 69.65 (68.92, 70.37) 1.21
1.15-1.52 38.32 (29.23, 48.25) 83.76 (83.16, 84.33) 1.59
1.53-3.40 8.41 (4.16, 15.79) 98.36 (98.15, 98.55) 3.40
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(opportunistic screening)
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1%
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lAlasunssnun ity dwaliduudddn (life-year) wazlagun1ie (quality adjusted life year:
QALY) va{theiiiuauy
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msﬁﬂmﬁﬁ'}miﬁﬂwﬂugmawaqé’mu (societal perspective)

3.1.6 n3aULA1 (time-horizon)

MvuanseunatlunsAnwiviniuaaeaiineyUag (life-time horizon) fiu cycle length
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No Cancer
No screening <
Cancer®

No cancer
Women 40-70 y
Negative

Cancer*

Opportunistic
MMUS

No cancer

Reject Blopsy
Cancer*
Positive
No cancer
Accept

Biops:
i Cancer**

JUN 2 nansasnnsesuzsusunlulagiu

MMUS = mammogram and ultrasound screening
Cancer* = avvanuuzasnuulunguitlilsvihnisdnnsesiesuunlunnsuuaz sanswin
Cancer™ = AFIANULLISLATUNIINNITANNTOIMBUNLTNLNTULAL SANT1TI6
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No cancer
No screening <
No RAT Cancer
screening No cancer
Opportunistic
MMUS
Cancer
Women 40-70y No cancer
Low score <
Cancer*
No cancer
RAT Reject
screening MMUS e
High No cancer
score Negative <
Cancer*
Accept
. No cancer
MMUS Reject <
Bl Cancer*
Positive
Accept < No cancer
Bi
opsy Cancer**

JUN 3 TUABUNITNTIVAANTBAWLSAAULAIELATOLUNILUNTURAZTANTIH IR
lunquninudesg

RAT = risk assessment tool
MMUS = mammogram and ultrasound screening
" g < v Y o o = gy
No cancer = ldilunziiasnuunazsaidisunisfnnsasanudsulanld
Cancer* = asvanuuz Suimunlunguitlildvinmsdanseseuuuluwnsunas Sanswa
Cancer™ = AFIANULLISLATUNIINNITANNTOIMBUNLTNLNTULAL SANTITIR
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JUADUN 3 WBNUANUANUNAAIN I NDTUTUNE

AN 4 dran1snTIRBuduIndunsss dudidgnseuiunmssng
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NILUIUMMTINWINNAY

LUUTIR09N19LUA BuAnUEd U T UTznaud 1B a0 urgUAINaUA 9 ALY
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D.

A0UEgUAIMT 5 : TCA3 Ap anmzgunmdansnvesauinfunsinuusidaduussesd 3

A01UEgUAIMT 6 : Recurrence D AnMzaUNMTIATNYBIAUITITUNT NI ILIT A LT
nduduen

A01UEgUAMA 7 : Metastasis Ao anuzaunmyssauinfunsinuuazAnmunanising
UZLSAAUL T T UNINTZNY

cl' & a o & v
amu%j‘umww 8 : DFSO A® aﬂqugqmﬂqwm@\iﬂumﬂmqﬂmaﬂ'ﬁiﬂi‘inllgLi\‘iwﬂuwigﬂﬁm

D.

anuraunIni 9 : DFS1 Ao anugaunmuesrufnaunan1ssnyust SN sy

D

= = a o 2 v ™
A0ULEUAINA 10 : DFS2 Mg a01UYAYNNVBIAURAANNUNANTINILLITUAUNTE LT 2
A01urgunIMil 11 : DFS3 fi @0 usdun1nuesnufnmunanssnyusisuiuussesi 3

el' & a o & v
amuzqmm‘ww 12 : DFS Recurrence A8 aﬂqugqﬁﬂﬂqwﬁﬂaﬂﬂumﬂG]']lmaﬂ'ﬁiﬂ‘b”]llgﬁﬂLG]'TUQJ

Ly [

PnaUL LT

#01UraYNNT 13 : Death D A0ULEUANYRINIFETIN

JUN 4 wuudraesnsrenuanansaniuluvedsauziiasiuy
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ImEJfi”mumzammmimﬁauamugqmmw (cycle length) windu 1 ¥ waznisaiuluves
Tsnaghifinnsdounduinegluaniuzquandianit lnswgnasazuansmnandululdlunsiudou
anruzgunn masduluveslsaugifaiuuaziudusmeanuzauain “Well” Tngfianuzauain
Well mmsaLﬂﬁauiﬂé’qamuzqsumw “TCAQ”, “TCAL”, “TCA2”, “TCA3” uar “Metastasis” ln¢
AnUEauAN TCAO-TCA3 flennanhazifiufiazideuanuraunwluiuanuzauamillsaguussiu
11 1 sedu TnganurquaIn TCAO-3 LileAsu 1 5eUvesszozinaINIsaBuanIurguAIN 2zl
Tematasuanmuzauainludl DFSO-3 (meuausssiansinu) 3o Metastasis (lineuaussionis
$nw) anuzgunin DFSO-3 flenalumandufusmedlsauaziudeulganugaunm Recurrence
dauan1uzavn1m Recurrence filamadsulufianiuggunim DFS Recurrence (RovUauUBIABNS
$nw) uay Metastasis (inouaussianisine) Inglunnanuzaunmiinraninasdulunsivde
anuzgunmu Death 161

AUUAFIUVDILUUTIRDS

1 Wasantadudsdunvusnnsasdidadedu behavioral risk factor @sa1unsaiUasuUad
TolunsiazsauvaIn1senngae Uszansidvaneliarinnisaansoaauwsmuinludunzisedasnduidn
Sumsdansesanudssudluddaluynau

2 dunuitldlusuudtasesheluwiazngy Wuduyuadeildangudeyavesiae

Tsanenuauasugy Jududuyuiildlunisasiafanuuez/miesnulsauzisausiiuy

3.1.9 faudsilFlunuusians
3.1.9.1 Aanutazdulumsasuaniuzaunm (transitional probabilities)
lpangns
Rate
P

-In(1-P)/Time

1-exp (-rate)
Weo  Rate As Se8azlunisiUasuan1usyadlsAaInnISNUNILISIUNSSY
P fio Authazdulumsivasuainaniuzguan

Time Aa F9a19L1N5ARANUNNSIUAs WAl LSaULIaN
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3.1.9.2 amnuthazdulunsiinnnzlsaanaiu (disease progression)

a 1 I < £ Y a 1 1
M990 4 F"I’NNU’]‘QSLUT\H,TAﬂWiWUNELNLG]’]U@J&LUE‘JJWQJ,QVLVIEJLLG]@%”U’N@’]EJ

AuUs A 31989
anuvzilulunswunssasudlugudsinetseny 40-44 U 0.00035
anuvzilulunswunzsasudlugudsinetsey 45-49 U 0.00056
anuvzilulunswunssadudlugungsinedens 50-54 U 0.00085
amthazfulunmsnuusSasunluindslnetaseny 55-59 T 0.00095 (26)
anuvziluluniswunssadudlugungsinetens 60-64 U 0.00104
anuvzilulunswunzsasudlugudsinesey 65-69 U 0.00113
anuvzilulunswunssadudlugugsineteny 70+ U 0.00123

A15197 5 dndruvesnsaanuLssuAULTEEEag o Weldlin1snsiadnnestaziiniingiann

NIOINBLUNTNLATY
L. HAdIUNNTATIINUNSIS ALY .
S2UZYDIULLTAA U 91999
lLifinsAansas AANIBIABLUNTNLATH
Stage 0 11.88 16.06
Stage 1 36.32 51.12
Stage 2 38.57 24.53 27)
Stage 3 6.05 4.49
Stage 4 (Metastasis) 7.17 3.80




a 1 1 [ a . .
A1519% 6 Armuuns ulunisiinniizlsranany (disease progression)

Auus IJUHUUNIINTERNY Aade | #19de
autasfulunisdsuaniuy TCAO Wy TCAL beta 0.05496 | (28)
mmu"mzLﬁuiumim?{auamuz TCAO Ju Metastasis beta 0.00184 (29)
auazdulunisadsuaniug TCAL W@y TCA2 beta 0.07191 | (28)
autasfulunisidsuaniuy TCAL Wy Metastasis beta 0.00530 |  (30)
autasfulunisidsuaniuy TCA2 Wy TCA3 beta 0.13065 | (28)
aruiazdulumsdsuaaus TCA2 Wy Metastasis beta 0.01108 (30)
autasfulunsdsuaniuy TCA3 Wy Metastasis beta 0.17597 |  (28)
ez dulunsidasuaniug DFS Recurrence (u beta 0.07153 | (31)
Metastasis

3.1.9.3 aruuazdulunisi@edia (probability of death)
2.1.9.3.1  enuthazidulunisidedinanlsauzisadiuy

31932  anudazndulumsdedinainanvnau

a i | & A Aa & v
AN 7 V’nﬂ'ﬂ']llu’]'ﬂgLﬂusLUﬂ']iLaﬂ'ﬁ"]@‘ﬂqﬂiﬁﬂmglﬁﬂLG]'TU@J

o suwuums |, T
AuUs ALRAY SE 91999
n3za18
anudnazdulunsdetinanuzisadiuussesy 0 beta 0 - (32)
AnunazidulunisdedinanusiSaduussesa 1 beta 0.01146 | 0.00220 (2)

D

auunandulunsdeTinanusiadunssesd beta 0.03198 | 0.00221 (2)

aruiazdulumsdetinanuzidadunszesd 3 beta 0.10759 | 0.00572 | (2
A dulunisidetinanusisaduassey beta 0.22311 | 0.01620 |  (2)
LWINTLINY

ﬁpmmwLﬂuiumilﬁa%immﬂmL%ﬂl,éfmuﬁﬂé’mﬂu beta 0.06100 | 0.01720 | (31)
1
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A1519% 8 Aanuandulunsidedinananngdu

Ay IUHUUNIINTERTY Aade
auhasdulunisdedingiseny 40-44 U beta 0.0020
auhasdulunisdedingiseny 45-49 U beta 0.0029
auhasdulunisdedingiseny 50-54 U beta 0.0042
auhasdulunisdedingiseny 55-59 U beta 0.0059
auhasdulunisdedingiseny 60-64 U beta 0.0088
auhazdulunsdedingiseny 65-69 U beta 0.0141
arunistilumsdedindasens 70 YTuly beta 0.0264

U7 afifaNsITEY 2562 TIUTIMUALIATILVLAENGUTBLAUVIIETAVAN NBILNSAEATLATUHLIIY VI 44-47

3.1.9.4 ATINNTYBUSUNITAANTDY N1SATIATUMDTUTUNANITIUARULAZLINSUNNS

NN

A15197 9 DNTINITUIDLUUANNTDIAULEEY DRTINITLBUSUNITANNTBINILUNTULNTULALDARN S
1M DRNTINTTYBUTUNITATITUTUNANTINIDULALORTWINSUNITTNEN

fauus Sovaz 91999
RIINTLUIDINITANNTOIPBUUNULATULAL TARNTT 5.5 (33)
YTIALA UG LONE
FRINSENBINIIRANTOI LU URANTOIRLLEE 27 calculated from maximum

capacity of mammogram
(government hospital)
MIINNTYIUTUNTAIR DY LUNTNLNTULAZ TaRT LA 100 model assumption
Snnissensunsaseifiensiabusuna 100 model assumption
Snnsifunmssneloudunainduunde 100 model assumption

17




2.1.9.5 USLANSNINUBILASILDANNTDY

a i a a A4 A o
157190 10 ANUTLANTNINVDIUATDIUDANNTD

o suuuuns | Aedey -
AU v SE 91499
52318 CREGH)
AUl wUUUTEUAMULES beta 38.32 4.9 (8)
ANMUTUNIEVBILUUUTELIUAINULES beta 83.76 0.3
AU LNl NTULAL ANTI1IN beta 85.00 5.1 (34)
AU NZVDILUULLUBNTULALDANTIVIA beta 95.00 0.8
AnulIveINIInsIvtusuNa beta 100.00 - model
AN UNIZVDINITATITUTUNA beta 100.00 - assumption
3.1.9.6 fiunu (costs)
3.1.9.6.1 AUNUNASINEITUNTULING
31.9.61.1  AUNUIDINITATIIAANTD
M1379% 11 AUNUYDINITNTIVAANTO
sN8n1s5 ARy (UIN/Aw) 914949
Al9181UNNITAANTDIMELUUUTEIUAIULESILZLS
wiuslugmdgelng (RAT)
(5uAnngLenans Amdufindeya ALINLUUABUAY 5 (35)
WALANYUASLUUABUDNY ANBUSULIUTNNTUNNT
Useillu A1t unsUSE)
Al9181UNITATIVAANTDINLLS HATULAIULAT DI o L
. . 2,400 nsNdTnans
TULATULATDANT NI
Alta1eTunN1 93T UL (core needle biopsy, o A
1,200 nsudaainans

multiple pieces)
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319612  Aunurein1ssnw Ludeyarisneme1uIaves
FUssuzsusuuiidsun1ssnwfilsmeuiaunsuguan
Fudeyalsameruiauasuy

a Y ¢ & v ' =
M1919N 12 AUNUNTWATIN NI NNYVDINSLIATUL LLmazizﬂﬂuU L3N

58 VRIUTTUATUY ARAY (UM) SE
Stage 0 (DCIS) 49,712 18,629
Stage 1 101,000 37,090
Stage 2 126,371 21,621
Stage 3 113,732 34,056
Stage 4 75,934 7,593
Recurrence 161,591 16,159

w7 ngudeyalsaineruiaunsusy

a v ¢ & v ' & 1y A @ v
A1919N 13 munuW’]\‘IMi\‘lm\‘lﬂ’liLLWMEJ“UEN@J%LNLmuuLLGlazizEJWNLLGIUV] 2 Lﬂumiﬂ;ﬂ

srezvauzSuAUL Aade (Un) SE
Stage 0 (DCIS) 3,363 403
Stage 1 4,492 532
Stage 2 6,261 2,418
Stage 3 7,275 3,329
Stage 4 19,657 1,966
Recurrence 11,531 2,974

w1 angrudeyalsamerutaunsusyl
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3.1.9.62 fununessikitierdunisunmg ihudeyanildanevesiiae
uzisasuniidisumssnwflsmeiuiauasguaienisdunival
TnglduuuiutayadunuwaramnIngda (Thai EQ-5D-5L) §1u7u

80 318

M15099 14 Auyumensafiliifeatunisunmdveszsaiunusazsyagiulusn

528YUDUTITAAUN Aade (Un) SE
Stage 0 (DCIS) 890 153
Stage 1 10,620 4,219
Stage 2 20,222 6,161
Stage 3 31,804 11,485
Stage 4 7,525 753
Recurrence 11,900 1,190

fnn: Foyannisdunivalithelulsameruauasugulaglduuuiiudeyasuyuuazaanm@in (Thai EQ-5D-5L)

a Y a1 Y] ¢ & v 1 & 1y Al @& v
A1919N 15 munquﬂmiﬂ‘mlﬂLﬂEJ'JﬂUﬂ']iLLWV]EJGU'ENiJgLiﬂLmquNLLmagigﬁgﬁﬂLLﬁﬂ‘V] 2 LUUG]UVLTJ

P PATGRE T R R RNt Aade (Un) SE
Stage 0 (DCIS) 480 80
Stage 1 4,300 2,368
Stage 2 4,131 2,941
Stage 3 6,672 2,726
Stage 4 5,500 550
Recurrence 2,336 599

#inn: Jeyaanmsdunivaliaslulsmeunauasugulaglduuuiiudayadunuuazannmdia (Thai EQ-5D-5L)
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3.1.9.7 Aressauszlevd nudeyaessausslovtvesiUisuzisusuuidisunis
Fnwfilsanerunauasugusienisdunivallaglduuuiudoyadunuuas
AMANTIN (Thai EQ-5D-5L) 91u3U 80 518

M13197 16 AessauselevivesyUieiodsenineiinissnw

sTUzURNZIS AU ArassaUslevil SE
Stage 0 (DCIS) 0.905 0.010
Stage 1 0.854 0.020
Stage 2 0.840 0.032
Stage 3 0.827 0.052
Stage 4 0.550 0.089
Recurrence 0.698 0.112

#inn: Jeyanmsdunivaliaslulsmeunauasugulaglduuuiiudayadunuuazannmdia (Thai EQ-5D-5L)

a 1 L3 Y1 d‘ a (%
f1919N 17 ﬂ?@iiﬂﬂigiﬁﬂiuﬂaﬂE‘J;LJ'JEW]NWW@WWNﬂ'ﬁiﬂ‘b"]

sTUzURNZIS AU ArassaUslevil SE
Stage 0 (DCIS) 0.946 0.015
Stage 1 0.928 0.011
Stage 2 0.930 0.009
Stage 3 0.893 0.015
Stage 4 0.786 0.029
Recurrence 0.698 0.020

#inn: Jayarinmsdunmvaliaslulsmeunaunsugulaglduuuiudoyadunuuazannwdin (Thai EQ-5D-5L)
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3.1.10 MTlATIEtoya
3.1.10.1 5&1iﬁﬁauﬁuwuﬂizﬁw%mﬁ’;mﬁu (incremental cost-

effectiveness ratio, ICER) 21ng#3s

e AUNULERINTAANTDIY MILLUUUTEEU — AUNULBINTAANTDIY kA IuAlaN

a A o o 1Y a = A Y] v [
ﬂ?j“ﬂﬂqngNaNﬂqiﬂ@ﬂiaﬂﬂ ABLUUUTLLHU — ‘U?j‘ﬂﬂ']'l%l,ﬂ@llﬂ'ﬁﬂﬂﬂiaﬂwl LLa'JLW]I@ﬂ']ﬁ

3.1.10.2 MsAsErAUla (sensitivity analysis)

1. M9AsIziaulIluunIaAel (one-way sensitivity analysis)
MnsildsuuUasAtvesdnlsiiagsia wagiansaananisfnuilaainnis
WagLMWUIAINGT kagiduenan1TIASIE1A1e tornado diagram

2. msnasigvianulinuuerdeainuuiazidu (probabilistic
sensitivity analysis, PSA) YinnisiUasuutasaivesianls Tuluudnassvans
Y i [y a = av v 1 (Y PR Y
Aandaudy wasiiansaunan1s@nuile lngagguadiwusmidululadu
913U 1,000 AFY LagtlauananITIATIEluFUveITsUIUTYBIAIUA LA
(cost-effectiveness plane) Laznsuaninuaulanagang (willingness
to pay) WgunulanavesauAuAIveIaaentunisAne (acceptability

curve)

3.1.10.3 HANIATIVHBUAIIUYNABIVBILUUTIADY (model validation)

TdAnuii BansadaUsing (face validity) Lun1snsraaeunanis
Aunaildanuuudiaesiidanuindedoauvnaunanieli Weinns
lUlgdrasesmsaiiuluradsauziSadiiuu nsesiageuvinlag

1. thdnsmssendn 5 U lunzilasiuuudassroziagsamnszeyi
Telunuuasaulsouisuiunmsaneluuseine

2. d1onsinssentnusazy lugleszeziian 25 U 999uuuinass
Wigueuiunsaneluusemelazanslssing

° ~ = A vy a c{'
wagtnansUSeuieunla eIy U ssiliuaudiemse

3.2 MIATIERRansENUATUIUUTTUN

NIAUNTILATIEUNANTENUA1UIUUTZIU tanvuanguusseinsidinanelutvasainy
ATEUAANYBININTIRAANTDILzIS Ui LT lILnTILAE SRR lunguRTA 1A A
nuMUNaTeIIARanUNzi LUl luldarssesAsuLUadUndaandinnsdansesuuulv was
Funuiiintuannnsdansesuuulnl wavthummad et unusniiudsulussezing 5 9
eaziBonfsgui 5
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NSARNTBILUULAN nsAansaquuuin

FUUTZYINTVIaNLA MUY TZYIN TNV
A 4 A 4
frudszynsitmune Fuulsgansidwmne i)
A 4 A 4
%Coverage 9%Coverage(lul)
dndeansidadouayinwn
— 4 —
Wasuld
ninensAly ninennsilo(lanal)
— ﬁuwuﬁawﬁwﬁnﬂﬁuﬂﬂ —
ALY . > )
drumg

HANTEVUATUIUUSELNR

JUT 5 N30UNTIATIINANTENUAUIUUTEAN

3.3 nsAneanulululdlunisfun

MInsIRRNToELAdetaluwnTuNSaufUSans IR WuT BrelFRsIanuNzIS LY
IHRvTuannisnsamendoualuunsufissednien Tasamelungundeididadodiu
ABUVIWUY (dense breast) 91NNNSANBILUUNUNIUITTUATTULALILATILATDANIU WU NS
dansendruduiasluunsutiefinaiula (sensitivity) Tunisdumugiaduininiosay 74
Hu 96 FamsnsadansesssnissualunnsusmiusansenasiudumssnnsessauziS g
Fmnziulszmalve wszinnsdnwnuin sddnedulng il odundoudaudy ey
miﬁﬂmﬁjﬁﬁwmwﬁaz&amamzmaﬁmaqLfﬁ"aqLLmﬂmmimLLazm?}mé’amwnﬁ i’JiJVIgQQﬂaﬂﬂi
mMensumsmietoslunisnsiafnansesuazsunaanaIssutluLsULAZLAS 898 AR 19126 Lite

AnwdamnunSauveIssULUINISTUNTIiUI NS TIRANTRaz  TaduuzI S AU

[ (%

183AN1INTEINLAIVBNATBUULUUNTU LATOISANTI9130 kAT uIuunng $edidady

Az 3delasuaueuTIsidayaannsUTsgu i etvgyuas i iduladiuds ieiansanlv
< v ! ° ¥ v o A o A -
AMLLaztalaaLUgsaLUUTIAaLardoyanidaltluLuuTaes Woui 27 ganau w.e. 2565 1
Uszyuiaualniinidonansanlitayanisnszanefivedns oauwuuluinsy n3038an519130 kag
UUUNNETIFITTY Tngd19899 N8 UTBLANSTNYINTAITITUAY W.A. 2564 ULazToyalINATT
d1579984 Service plan Favivdesuwnasdeyaidunisseruteyasedmin lnalddandudeyaseiwn

g9 13 19
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uni 4
NaN1SAN®

4.1 NANSATIVEBUANNYNABIVBUUTIABY (model validation)

HothgtAnsaimaisuziaduslufudenedldannsmanisallaglduuudasaiivuiv
enugtRnisainsfaussaiulugwddvevesantuuzisuied w.e. 2561 wuitgiinisal
yospdafuniildanuuuiasddndifesiugtinisainnnnsmenuresanungisauiani log
gUAmsaifldanmsamanisalvesnuudiassgainindnios fuandluzuil 6

arFaudsuaiinisainsdoduniladannuuudiaasiu

o s (=4 . ar =1 ] =
AU UANITUNTLIILANUNADINOTLUNTLIILYIZN A T w.a.
2561

140

120

8

20

Annual incidence of breast cancer cases per
100,000 person

30 35- 40- 45 50 55 60- 65 70+

Age group (year)

—Reportedincidence NCI W.@.2561 —Model incidence

UM 6 nsSeudisuatinisaluzSadunildanuuuiaesuieuiisuiusenugiinisal
UL SAFAULVDIAN T TULS SR WAl 2561

4.2 ANMUANAMILATYFAIIATVDINITNTIAANTDIUS AR TLUAIBLATDUATULNTULAZ AN
yrnlungundianudssgluviunuszmelng

MNMFIATIERFuUUTEAvERaveINIIATIadanTeaNz A uNieLeT eauusluungy
wazdanswadlunguanandssgmn 1Y luuundsemalnewudn msiinsnsadansoszifasi
usein3eaussluLnTIkaESans 1w lunguANABagen 1 T Tdunuiiginiinisfnnsesusids
wuuuduslena 1,057 v uardidaunnzannndt 0.000165 3 ey Snsrdrmudunuuszaniua
duiinveansiiminyafanges Winfu 6,417,403 vindelaunne dauandlunsed 18
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M157199 18 asunanTiaszisunuLarUsanBrareINITnTIRRAN TR S LN ULAIEIATOILILLY

wNIULAEdanITITIRlUNguNdnIEsIEsisuiunsARnTeaNs S LEUNLEILloNE

378013 U (Um) Ugun1iz @)
opportunistic screening 5,049 22984171
RAT+MMUS screening program 6,106 22.984336
drusinefifiad 1,057 0.000165
ICER (umsiaUsgunnaz) 6,417,403

~ o a o [ [ = IS ! (Y =
LiJ@‘V]']ﬂ’]'ﬁL‘WﬂJ'ﬁ%EJ%L'Jﬁ’]“U@Qﬂ’]'ﬁV]’]ﬂ']iﬂﬂﬂﬁaﬂLﬂuﬁqﬂ 2 U way 3 Y wun N1IANNTOINN 24

a oA Y 1 [y <@ v I o w 1,
ey 3 U munuqmmmmmmmmmLLaaLLmT,ama 297 U kae 44 U fuanu LLG]U?jfUﬂ’]’JS

Yoan3fansemn 2 U waz 3 U lWlaiiuaudeiieuiunisfnnsaanaiuslonta dawandlunisan 19

A1599 19 aUNaNITIATIZRIUN LAY UTEAVBHATEINN TN TIVAAN TR AAULAILLATOULLY

wNsuLagdansgIRlunguiiinudesas dansean 1 U 2 U uag 3 Uileudunmsdnnsosusiadn

uLaLslan g
opportunistic .
3181139 . RAT+MMUS screening program
screening
nnv nn 1Y - .
screening interval o ! NN 2 Y Nn 3 Y
(Sp¥ay 5.5) (base case) ! !
AUNUTI (UN) 5,049 6,106 5,346 5,093
?JEﬁJﬂ’]’JE @) 22.984171 22.984336 22.984162 22.984108
Fuyuiiiudu () : 1,057 297 a4
Yaunmeiiiutu @) - 0.000165 | -0.000009 | -0.000063
ICER (Umeialgunnazil ] _
<X ) - 6,417,403 | dominated | dominated
RTEILTIT))

dominated = more costly, less effective

25



4.3 §an15As1EAMULE S UAN ke uYRIR U s T TuLUUINaD9
4.3.1 Msaaszanulduduauuumaien (one-way sensitivity analysis)

Anailiuiusuvesiinsgnihuiesssilaglddvevuunazveuaswesinuidesiud
Sovaz 95 LlefinnsanmsAsuLlassandusiunuUssanSuadiuiin :nnnsieszinuin 10 6
wUs7 dawaranisUd sunlasdnsdrudunuusednsnad i mSsadduanuinlumdes
eaziBeafsguil 7

Tngfulsifinasensiuasunlasdandudunuussaninadfivandian fo A1aaails
yosuuuUszdiumndsmziiaiiun lngdhndusunuussantnadruinlisuluanmsldvey
vuvesAmudetufiesay 95 (0.48) anasAniluesay 35.46 vilvdsnadrudunulsranina
drufiuiniu 4,141,838 un/Aaune wniuUsiasulUldrveuaaesmaudesuitosas
95 (0.29) azﬁﬂﬁé’mwﬁauﬁunuﬂazﬁw%waﬁamﬁuLﬁwﬁu%faaaz 102.14 wSawinAvu 12,972,441
vmn/lguane

Sensitivity of Risk Assessment Tool ]
Prob. DFS1 to Recurrence e
Cost of Screening with MMUS [
Prob. TCA2 to TCA3 [ ]| |
Specificity of Risk Assessment Tool [ ]| |
Prob. DFS2 to Metastasis L
Prob. DFS1 to Metastasis ||
Prob. DFSO to Recurrence o=
Sensitivity of Mammography with ultrasound mm ™ Using The Minimum Value

M Using The Maximum Value
Prob. DFS2 to Recurrence [ [ |

Percenta%e of ICER changes
-100.00-80.00-60.00-40.00-20.00 0.00 20.00 40.00 60.00 80.00 100.00

5Ufl 7 tornado diagram (ICER = 1,062,005 UwiseTgun1az)

4.3.2 n1saasizviaulanuuendeaduitazidu (probabilistic sensitivity analysis,
PSA)

WefiansandanuliuiusuvasiuUsmndaninuldlunuudiasanudd a mauaudy
199189 160,000 vmseTguniiz LufllonianilusunsunisAnnsasuziiaiuumeaTosunluun sy
Lazdansignazdauduamisasegaansluusunvesuszmelng og1alsiniulusunsunisin

= 1% ! = < A ! |l RS LY cl'
5997 agillonaAuamnilinauaaaslanazateegn 6,500,000 vmseUaun1iy Asgun 8
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10 4
0.9 -

07 - :

06

-

s | § Threshold = 160,000 THB/QALY _
i .. ICER 6,500,000

04 + 3

03 + 1 ... Opportunistic screening

02 -
[ = = %RAT Coverage 27% screening Q1Y

Probability of favouring each option

01+ i

0.0 — : 4 ' . 4 L L . + |
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