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Abstract

Background: Breast and ovarian cancers are common cancers in female. In Thailand, breast
cancer is the most common type of cancer and ovarian cancer is identified at 6" rank in
female. BRCA1/BRCA2 are the most common types of hereditary cancer. The prognosis of
woman who inherited mutations in the BRCA1/BRCAZ2 genes could be predicted; as the group
with high risk of developing breast cancer (80%) and ovarian cancer (15-40%) in their life time.
The detection of germline BRCA1/2 could lend the opportunity for offering choices of
prophylactic treatments. Moreover, recent advance in development of technique for detecting
BRCA1/BRCA2 with a lower price raises the question whether this intervention is affordable at
the national level in Thai context.

Method: The objectives of this study were to evaluate the cost-utility of testing for
BRCA1/BRCA2 followed by preventive interventions compared to no genetic test in both high-
risk breast cancer patients and their first-degree relatives and to estimate government budget
impact using an economic model. A Markov model was used to estimate relevant costs and

health outcomes using a lifetime horizon from the societal perspective for Thai healthcare



system. Direct medical and non-medical costs were included. Health outcome was quality
adjusted life years (QALYs). The results were presented as incremental cost effectiveness ratio
(ICER) in Thai baht per QALY gained. One-way sensitivity and probabilistic sensitivity analyses
were performed to investigate effects of model variable uncertainties on the results.

Results: The results of this study showed that genetic testing for BRCA1/BRCAZ2 in high-risk
breast cancer patients who should be screened for the BRCA1/BRCA2 gene mutations followed
by preventive intervention was cost-effectiveness when compare with no genetic testing. The
ICER of this intervention was 18,591 Baht/QALY gained which accounted as cost-effective
based on current willingness to pay (WTP) threshold in Thailand (160,000 Baht/QALY gained).
Moreover, offering genetic testing in first-degree relatives of patients with BRCA1/BRCA2 gene
mutations was found to be dominant and a cost-saving option compared to no genetic testing.
The estimated five years budget impact is approximately 1,011 million Thai baht at
BRCA1/BRCA2 testing cost of 21,340 baht.

Policy recommendation: The results of this study suggested that providing BRCA1/BRCA2
genetic testing in high-risk breast cancer patients who should be screened for the
BRCA1/BRCA2 gene mutations and first-degree relatives of patients with BRCA1/BRCA2 gene
mutations detected should include in the National benefit package in Thailand.

Key words: Economic Evaluation, BRCA1/BRCA2 Genetic Testing, Breast Cancer, Ovarian Cancer,

Germline mutations, Inherited mutations
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National :
Comprehensive.  NCCN Guidelines Version 2.2019 e
OO Cancer Breast and/or Ovarian Cancer Genetic Assessment Discussion
Network”
CRITERIA FOR FURTHER GENETIC RISK EVALUATION?
+ An individual at any age with a known pathogenic/ « An individual who does not meet the above criteria but
likely pathogenic variant in a cancer susceptibility has a first- or second-degree relative with any of the
gene within the family, including such variants found following:9
on research testing » Breast cancer <45y
* An individual at any age with a known pathogenic/ » Ovarian™ cancer
likely pathogenic variant in a cancer susceptibility » Male breast cancer
gene found on tumor testing (See BR/OV-A 3 of 3) » Pancreatic cancer
+ An individual diagnosed at any age with any of the » Metastatic prostate cancerd 3 -y
following: »22 breast cancer primaries in a single individual
» Ovarian cancer® » 22 individuals with breast cancer primaries on the
» Pancreatic cancer same side of family with at least one diagnosed 50 y
» Metastatic prostate cancerd « An individual with a personal and/or family history .
» Breast cancer or high-grade (Gleason score 27) on the same side of the family of three or more of Consider See
prostate cancer and of Ashkenazi Jewish ancestry the following (especially if diagnosed age <50 y; can | . referral to | Recocement
* An individual with a breast cancer diagnosis meeting  include multiple primary cancers in same individual):9 cancer genetics (BRIOV-2)
»ag‘ll':afstpgaf:é?rvg?a%nosed S » breast cancer, sarcoma, adrenocortical carcinoma, professional' (BRIOV-2)
o brain tumor, leukemia (see LIFR-1),
¥ E;pls;gi%a;'v: (<§0R » PR-, HER2-) breast cancer » colon cancer, endometrial cancer, thyroid cancer,
R ng breast cgancer grlmarlese kidney cancer, dermatologic manifestations,
» Breast cancer at any age, and macrocephaly, or hamartomatous polyps of
021 close blood relative! with: gastrointestinal (Gl) tract (see COWD-1),
- breast cancer age <50 y; or » lobular breast cancer, diffuse gastric cancer (see
- invasive ovarian cancer®; or CDH1 guidelines, GENE-2),
- male breast cancer; or » breast cancer, gastrointestinal cancer or
- pancreatic cancer; or . hamartomatous polyps, ovarian sex chord tumors,
- high-grade (Gleason score 27) or metastatic pancreatic cancer, testicular sertoli cell tumors, or
prostate cancer’ childhood skin pigmentation (see STK11 guidelines,
022 close blood relatives' with breast cancer at any GENE-4)
The c%gna for further risk evaluation and genetic testing are not identical. For the
purposes of these guidelines, invasive and ductal carcinoma in situ breast cancers association between sex-cord tumors with annular tubules and Peutz-Jeghers syndrome or
should be included. The maternal and patemnal sides of the family should be considered  Sertoli-Leydig tumors and DICER1-related disorders.
independently for familial patterns of cancer. dMetastatic prostate cancer is biopsy-proven and/or with radiographic evidence and includes
birrespective of degree of relatedness. distant metastasis and regional bed or nodes. It is not a biochemical recurrence.
CIncludes fallopian tube and primary peritoneal cancers. BRCA-related ovarian cancers ~ ©Two breast cancer primaries includes bilateral (contralateral) disease or two or more clearly
are associated with epithelial, non-mucinous histology. Lynch syndrome can be separate ipsilateral primary tumors diagnosed either synchronously or asynchronously.
associated with both non-mucinous and mucinous epithelial tumors. Be attentive fClose blood relatives include first-, second-, and third-degree relatives. (See BR/QV-B).

for clinical evidence of Lynch syndrome (see NCCN Guidelines for Genetic/Familial 9When possible, genetic testing should be performed first on an affected family member.
High-Risk Assessment: Colorectal). Specific types of non-epithelial ovarian cancers ?’For dermatologic manifestations, see COWD-1.
and tumors can also be associated with other rare syndromes. Examples include an 'For further details regarding the nuances of genetic counseling and testing, see BR/IQV-A.

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

Version 2.2013, 07/30/15 © National Comprehensive Cancar Network, Inc. 2013, All rights reserved. The NCCN Gukeings® and this usiration may not be reproduced In any fom wWinoLL the express writen permission of NCCNe. BR/OV-1
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National
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Network®

NCCN Guidelines Version 2.2019
BRCA-Related Breast and/or Ovarian Cancer Syndrome

NCCN Guidelines Index
Table of Contents
Discussion

BRCA1/2 TESTING CRITERIA®P
Meeting one or more of these criteria warrants further personalized risk assessment, genetic counseling, and often genetic testing and management.
Testing of an individual without a cancer diagnosis should only be considered when an appropriate affected family member is unavailable for testing.

« Individual from a family with a known BRCA1/2
pathogenic/likely pathogenic varlagt including such
variants found on research testin

« Personal history of breast cance
following:

» Diagnosed <4?5¥
» Diagnosed 46 with:
¢ An additional breast cancer primary at any ageY
0 21 close blood relative® with breast cancer at any age
0 21 close blood relative® with high-grade (Gleason
score 27) prostate cancer
0 An unknown or Ilmlted family history®
» Diagnosed <60 y with
¢ Triple-negative breast cancer
» Dla nosed at an e with:
close bloo atlvee with:
- breast cancer dlagr}osed =50 y: or
- ovarian carcinoma;' or
—male breast cancer; or
— metastatic prostate cancer:9 or
ancreatic cancer d
0 > additional diagnoses" of breast cancer at any age
in patient and/or in close blood relatives
» Ashkenazi Jewish ancestry'
« Personal history of ovarian carcinoma’

+ one or more of the

anr further details regarding the nuances of genetic counseling and testing, see BR/

OV-A.

by ive of degree of

For the purposes of these guidelines, invasive and ductal carcinoma in situ breast
cancers should be included.

‘wo breast cancer primaries includes bilateral (contralateral) disease or two or
more clearly separate ipsilateral primary tumors diagnosed either synchronously or
asyncnronousry

€Close blood relatives include first-, second-, and third-degree relatives on same side of

B family. (See BR/OV-B)

Includes ialloptan tube and pnmary pentoneal cancers. BRCA-reIated ovarian cancers
are cal
associated with both non-mucinous and mucinous eplmellal tumors. Be attentive

« Personal history of male breast cancer

« Personal history of pancreatic cancer'

« Personal history of metastatic prostate cancer?d BRCA

« Personal history of high-grade prostate cancer testing See
(Gleason score 27) at any age with criteria| " |EQllow-up
» 21 close blood relatives® with ovarian carcinoma, met BRCA-2

pancreatic cancer, or metastatic prostate cancer?
at any age or breast cancer <50 y; or
» 22 close blood relatives® with breast, or prostate < =
cancer (any grade) at any age; or If criteria
» Ashkenazi Jewish ancestry If BRCA for other

* BRCA1/2 pathogenicllikely pathogenic variant testing hereditary
detected by tumor profiling on any tumor type ir! the criteria syndromes
3grs|§:|:ea :;lgggllne pathogenic/likely pathogenic not met, not met,

* Regardless ¥:f family history, some individuals con.5|der > [then cancer
with an BRCA-related cancer may benefit from testing Screening
genetic testing to determine eligibility for targeted for other as per
treatment! hereditary NCCN

+ An individual who does not meet the other criteria syndromes Screening
but with 21 first- or second-degree blood® relativek Guidelines
meeting any of the above criteria. The significant
limitations of interpreting test results for an

unaffected individual should be discussed.

IMetastatic prostate cancer is biopsy-proven and/or with radiographic evidence and includes distant metastasis and

h regional bed or nodes. It is not a biochemical recurrence.
Testing for Ashkenazi Jewish founder-specific pathogenic/likely pathogenic variant(s), should be performed first.
Comprehensive genetic testing may be considered if ancestry also includes non-Ashkenazi Jewish relatives or if other
BRCA-reIa(ed criteria are met. Founder pathogenic/likely pathogenic variants exist in other populations.

2%—5% of cases of will have a BRCA1/2 pathogenic/likely
pamogenlc variant. However, the disease is highly lethal and the option to test the affected relative may not be
available in the future. Thus, there may be significant beneﬁt to family members in testing these patients near the time

of In addition, i of a BRCA1/2 pathogenic
variant may direct use of targeted merap«es for patients wnh pancreatic cancer (See NCCN Guidelines for Pancreatic
Adenocarcinoma). (Holter S, Borgida A, Dodd A, et al. J Clin Oncol 2015;33:3124-3129. Shindo K, Yu J, Suenaga M, et
al. J Clin Oncol 2017;35:3382-3390.)
lEg PARP inhibitors for ovarian cancer and metastatic HER2-negative breast cancer; platinum therapy for prostate cancer.

for clinical evidence of Lynch syndrome (see NCCN Guidelines for Genetic/Familial
High-Risk Assessment: Colorectal). Specific types of non-epithelial ovarian cancers
and tumors can also be with other rare sy include
an association between sex-cord tumors with annular tubules and Peutz-Jeghers
syndrome or Sertoli-Leydig tumors and DICER1-related disorders.

the relevant NCCN treatment guidefines (eg, NCCN Guidelines for Breast Cancer. NCCN Guidelines for Prostate
Cancer) for further details.
‘This may be extended to an affected third-degree relative if related through two male relatives (eg, paternal grandfather's
mother or sister).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

BRCA-1

Version 2.2019, 07/30/18 © National Comprahensiva Cancer Network, Inc. 2015, All rights reserved. The NCCN Guideings® and this Ilustration may not be reproduced In any form winout the express written permission of NCON®.
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yadenlunisgua 1wy mansaianiu msliertetu nsidranaudes Juegiunisiadula
uiuvatnnduazilie

anwarnepdinvasussaiuunassaly Tuddae HBOC ddnvurliunnasaniUisusss
wuuar$alalaeialy villinnsfumlaeendenismsaidademanddnuuudisunvinléoin ns
098 vhldlasnsnanmsnaneitusvesdurnnisasianseyiugmansuinii n1smmadluie
FumnguernisusSsiugnasuiiudunsvaneluvansuszing
N13M5298Y BRCA1/BRCA2

N15M539N15NA8NUT V88U BRCAL uay BRCA2 ludagduldinaiia Next Generation

LY

Sequencing (NGS) Faduwmaiialunismarduiindlelnadeanunsarilasins egralsinudsids

Y a

aesldildervglunisiiangiinazudana Mednausendnanenailsunsudmsuwlananiny
LANA19Y89aR UTIAaLalnA T n1smeluns el mnuwnnsnsvesasuilinalelnanialy a1n
A15ANYIVDY Strom CM wagAne U 2015 (19) Wayn1simseinan 735 NGS warldluswnsulu

nsulana aglelusunsuann 2 uSen Ao Miseq uagvinnswmuilingd Quest Sequencing Analysis
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Pipeline (QSAP) Lilatlaafugadesues Miseq Mliiaansaiiaszsildmninsmeliunnia 9 base
pair uaz PGM/ Torrent Suite TugUagd1uiu 379 518 lagdl 27 s1ensianunsnateiudvedu wa
WUI sensitivity 20901531AszRmnAUSosaz 100 mnfiansandnnuwiugiveansoslennaou
1Aun15911 intra-assay precision Wa inter-assay precision Wu11 PGM/ Torrent Suite Ausouag
96.2 uaz 96.7 MUAINU LAz Miseq/ QSAP Windusoway 100 wag 99.4 muaIfu wanv1nE Chan
M. wazanz U 2012 (20) Tavinns@nwiusauiisunisnsaadunieds NGS Tagld Solidd wag iron
torrent/PGM WU sensitivity 1nAUSesay 97.8 way 98.9 muainulay specificity 1iniusovay
100 uay 80 mudiu Fsuandliisiuin nsldinadanisnsandusne NGS Tnelfidevguuana 1
AINUYNADIRNUEGIN
NUITHAUANUANAMIUATYFAEAS
Fedoyavessslvimandiinvesnsnsrafulugtasnguiliuldreudedaau Taidauls

= ¥

MNTANYIAIUANAINIULATYFANANTVBINITNTIATU BRCA magkuIn1snsIanulunguusesngd

9

=

fneiiu Fafegroutnaunnludinssema lnsdulngudndunisfinwiuieuiisuseninmisnsianis
naneugrestuiunslinga Sdiansfinuniivianglunduussrnsitanudssadunsinns
natenugvesdu laun n13@n®¥1vee Rubinstein WS. U 2009 (21) Holland ML. ¥ 2008 (22) wa
Muller D. ¥ 2019 (23) n3ons@nwiivilsinguidasuziSaduamsosalauda Ifun msdnuives
Norum J. ¥ 2018 (24) Alarcom CM. T 2019 (25) ua Tuffaha HW. T 2018 (26) Tnglunguiiazil
N1IRTIINITNAERUSUeIBuseluaunTnvatnsaUATInTRAUIN lukdazn1sAnyssinaienuas
msteafulsanziSddunguitlinauinvesmsiansnanefusvestuiiinraumnsnsfudntesdauans

I

Tupn5199 1 Gaanunsaasumadenta 4 me baud 1) nsansely 2) nsdaiiug 3) n1sdanssaly

'
[ @ =

wagiuu wag 4) Maiseds wenanddanisAnwmdunismummssanssuegralussuy 2
M3An®1 ve4 Petelin L. U 2017 uag D'Andrea E U 2016 wudnguinlisumsnsiaduasiinanuauen
TuuSunvesuseinaiug dsdayauandlunisnan 1 Fanuinn1snsiagu BRCA danuduanilewiisuiv

n5lain$79

agalsinuiiiosnndiluiinsfinwivesnisnsiduluviunvessemealne meidesiudu
N5UTEuEL eIy F9LATNTERNRUUNISANYINITUTEEINANUANAIMLATESAEANITDINITATID

g1 BRCA1/BRCA2 Tufthauziasuunazuziiedaly iensimmgidunzisdineneamaiugnssy
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Tudsemalne Snsdnssiuingg Miadannmmunmnssanssusutunsinsansjolu
Usznelng TasdmuangudszansiivhmsanvndufiisusSasuuiioglunguanudegediagg
1¢¥uUn13m5298u BRCA1/BRCAZ ilethlugnsnsadiulunseuasivesiinsanunsnaneiusuesdu
BRCA1/BRCA2 uazdasfunisiiauziusnuuuaz5ily lnaiwuaviaden 4 m1a lawn 1) n1senssly

2) NMsAAdUY 3) Nsannaselinazenuy wag 4) n1sidnsels
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o = [ s P ]
19191 1 LLﬁmr}\Iamiﬂﬂwﬂﬂ’nm'jmm%wLﬁi@gﬂﬂﬁ@]isﬂa\‘imim%ﬁ]ﬂu BRCA I‘u(mﬂ‘dizmﬂ

n1sANEN Uszuns madenly | dudssuldisu | sduuy NANTANE Ussiiufinaule
N13ANE WUUINADY
Economic evaluation study
Norum J. Patient with BRCA testing | BRCA testing | Decision The net healthcare cost Vfﬂmiﬁﬂ‘lﬁﬂuﬁiﬂﬁﬁlmzL%ﬂLG’]’ﬂuunﬂ
2018 (24) breast cancer | in all patient | in breast tree and was €40,503 /LYG. iWEJLﬂ%&JULﬁSUﬁUQﬂT&JmL%ﬂl,éﬁulldl
with breast | cancer Markov BRCA1/2 testing in all sz TinTounsa Lﬁa@miﬂmaﬁui
cancer patient with | model patients with breast V938U Uardin1395I9NIINALRUG
family history cancer was cost-effective | vaafuluauinasaunsauiionanis
in Norway. naneusiuuan
Rubinstein | High risk BRCA gene No BRCA Decision The ICER of BRCA1/2 ‘1/1"1mﬁmiwm'ﬁﬂamw‘”uq‘maqgu
WS. 2009 population: screening gene tree gene screening was Wisuisunulingia Iuﬁz\fﬁﬁl,%asma
(21) American screening model $8,300. American Ashkenazi Jewish "Z'iilﬂfl
Ashkenazi Gene screening in a high mmLﬁaﬂqﬂumilﬁﬂmiﬂmﬂﬁ’uﬁ:
Jewish prevalence of BRCAL/2 | vosdu fwansiatduvanazlinig
founder mutation was Jasiumenmsanssle
cost- effective.
Yamauchi BRCA1/2 Risk- reducing | Surveillance | Markov Risk-reducing surgeries M1N15AN®115n15009AUN9LAN
H. 2018 (27) | mutation surgery of model were cost-effective in uzlSuiuNLayslY Iuﬁﬁlﬁm'ﬁﬂmﬂ
carrier BRCA both BRCA1&2 carriers. Wusueedu Inedsnsanseluiazii
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n1sANEN Uszyns madenly | dudssudisu | suduuy NANTANE Usziiufiinaule
N13ANE WUUINADY
mutation Mastectomy with RRSO | uy wWSeutfisudunisinsalaegng
carrier was most cost-effective Lfie
prophylaxis in BRCA1 mutation
carrier. RRSO was most
cost-effective in BRCA2
mutation carrier.
Holland High risk Test strategy | No test Markov The test strategy was ‘vﬁmimmm'ﬁﬂmﬂw‘”uq‘ma@u
ML. 2008 BRCA1/2 (genetic test) | strategy model cost-effective to a Wisuisudulungis Tudday
(22) mutation probability of mutation | idBagslunsiAanisnanefuguesdy
population of 0%. fwansraduuinagiinnadenlunis
oty 3 neAe 1) n1sAnssla 2)
N3finun 3) W13zl uariiinansa
Wuavagluvezlsuniinisnsaa
ARMIL
Alarcom HGEOC with BRCA gene No BRCA Level BRCA testing screening ‘1/1°wmsmaf-amanmaw‘”uq‘maa@‘u
CM. 2019 no family testing gene testing | simulation | was cost-effective in Wisuisuiulinga Iuﬁﬂwmﬁﬂ
(25) history who model HGEOC patients and $9lungu HGEOC dmansiailuuan
were BRCA relatives 2¥1n157 5291 first degree 0 wa

M579 first degree Wuuln ag¥ing
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n1sANEN Uszang madenly | dudssudisu | suduuy NANTANE Usziiudinaula
n1sANEN WUUINADY
carrier and %577 second degree LasNIN1T
relatives. Hoausa first degree tag second
degree lnansanssly

Tuffaha High risk BRCA gene No BRCA Decision BRCA testing in women NIN1INIIINIINAD awvuq‘suaﬂﬁu
HW. 2018 women with | testing gene testing | tree and with breast cancer was Wisuisuiulinga IuﬁgﬂaauzL%ﬂ
(26) breast cancer Markov cost-effective. LﬁﬁumﬁﬁmmL?i'EJﬂqﬂumiLﬁﬂmi
and relatives model nanewugresdu dmansiaiduuan
of positive 9ev1n150933lu first degree (fitfoq
testing wargn) anansasduuinaed
woman mdentun1sUeeiu 3 neAe 1)
nsdassly 2) nissun 3) daviadn
unnazsaly uazdndnansraluavay

lavieglsuainisnsiafaniu
Muller D. High risk BRCA gene No BRCA Decision BRCA genetic testing to ‘vﬁmsmmm'ﬁﬂmw’”uq‘maaﬁu
2019 (23) | population | testing gene testing | tree and | high-risk women in Wisuisunuldnsa Iu&ijﬁfgﬂﬁlﬁ
Markov Germany was cost- anudsagslunisiinnisnateug
model effective. 1999 U d1nansaatd uuinagd

waenluni1sveeny 4 neAe 1)

A15ARSILY 2) NNSAAUN 3) FANLAT
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ANSANE

Uszvng madenly | dudssudisu | suduuy

ANSAN®N LUUINADY

NANISANY

Uszhununaula

yuazsaly 4) hsed wazdina

[ 1o =
asyaduavazldvinerlsuaiinisnsia

ARG

Systematic review

n1sANEN NANIIANYA
Petelin L. From 34 studies which met included criteria, there were 26 economic evaluation studies and 8 studies of comparative
2017 (28) effectiveness analysis. Most studies showed risk reducing surgery and intensive breast screening of BRCA testing were cost-
effective.
D'Andrea E | Nine economic evaluations were included. The results of economic evaluation study showed BRCA1/2 population-based
2016 (29) screening represents good value for the money among Ashkenazi Jews only. FH-based screening is potentially very cost-

effective, although further studies that include costs of identifying high-risk women are needed.
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=b.

un

%4

521U8U539

3.1 N3DULUIAANISIIY (Conceptual framework)
nseuLIAnnITIdedagideyaludivostunumanssdessuuaunmuazdUie e
FunUN1an5afiLA B UNTUNNE (Direct medical costs) uagFunuUNIInsdilaiAgatunisunmd
(Direct non-medical costs) feyanutiazidulunisiasuaniug uazteyanunmdinvosiiae
thuniinnegilagliuuudiasinisdadula (Decision tree) waziuudnassuninem (Markov) Litoli
lenansuszidiunuduaInsnsdmsiuuUsyansuadiuliia (Incremental cost-effectiveness

ratio, ICER) wagHansenunainusuysyann dauanslugui 6

1 Direct
INPUT medical& Transitional Utilit
direct non- Probability y
medical cost
\ 4 \ 4
PROCESS Decision tree &
Markov model
\ 4 \ 4 i
OUTPUT Budget
ICER impact

JUN 6 UARINTBULUIAANITIRY

3.2 sUuuunsine

nsfnuilldmsimsevinunuessauselev (cost-utility analysis) Ineldhuudnaeanig
wsugenansiielUTouieun1sn 198w BRCAL/BRCAZ Lilensilladevnaiugnasudmiuusisus
® @ Al 1] [y [ a @ = o e vy
uukazustiastluiiateneanianugnssunaslasunisdesiunisiinlsausiie Fawuuinaesildfe
wuudnaewadaennisanaula (Decision tree model) Laguuuinassunsaan (Markov Model) Lo

MASUTZHUAUN ULAENAT NE NGV NAaeATTTnve e U8 Lagn153LATIeyinanTenuau
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JuUseanad (budget impact analysis) ﬁamLﬁmsﬁumﬂﬁmimigmimm@u BRCA1/BRCA2 Liians
Iademaiugnasudmivuzdaiuuarunfeislafidoneameiugnesuiitgynansuselomg
meldszuunanyssiuguainwisnd saudansinsgriauliwiueu loun One-way sensitivity
analysis Probabilistic sensitivity analysis k@@ Threshold analysis Judu iiiednsziaulives

AU sNIkanaUUINaDd

3.3 Yszviny/nguiuog

a

Ateuzisudiunieglunguanudesgeinslasunisnsiadiu BRCAL/BRCA2 uasnaug1f

ANYATIVBIRTANTIINUNINAEWUTVDIEY BRCAL/BRCA2

3.4 WUININSSNEN IS sUBU

nsAnwinnisiIguiieun1sngiagu BRCAL/BRCA2 wlensiladenisiugnssudmsu
uziSusunwaruzslaniaeneamaiugnssusaglasunstesiunisifalsaues Wisuiieu
Aumadenvesnislifinsasvlufienssusuuieglunquanudesgeniaslasunisnsaiu

BRCA1/BRCA2 Wagnguaianenssvesgiinsanunisnaneiuduesiiu BRCAT/BRCA2

3.5 HAAWSNIHVNN

nsAnwilianadnsmeguninlugurestauniie (Quality adjusted life years 5@ QALYs)

' ' 2
a a = =

MANTY FetayaUsz@nsualdaannnisnuniulissunssy wazdayasssauselenilaainnisiu

(%

Joyarngiie nenaanssguamilfunsiSeuiieuiuluusasmadennissng

3.6 3UNDY

nyiATenauuesTausylevieAnwilagldyuuemnisdiny (societal perspective) Ay
AlamMsUssiliumalulagiuaunind miuusemalne uasinnsUseiliunansenumusulssa
(budget impact analysis, BIA) Ingdiasigsinansenusionldaneionainduluyuuesvessyug

MNEN1TUTIINIATIBUIEYRanSUTElovinnelassuunanUseiuaun s

3.7 NFAULNIAN G IUIKUUDNADY

nsUszdlusuuesIaUsEleniveansAnuil Mvuanseuniainaenyeiinvedae (life

time) loeilszoziia1mesau (cycle length) windu 1 U
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3.8 9nsIN15USUan

[
v v v

nsAnwddnseunaitunisussdiuninnd 1 Y dadudunuuasnadnsiaiunsaiialealu

awanvzgnusuAlinluyaalagiu Inelddnstan (discounting rate) Sawaz 3

3.9 AMSWAILILUUINADY

1AS9A519909LUUTAD

nsnillduuusiassmadennisdadula (Decision tree model) LlalU3suiisuduu
0550Us¢leniuean19m 598U BRCAL/BRCAZ il omsAdlademaiugnssudmivuziiaduunas
uzi5e3slafianeneameiugnsy Aumadenvesnislinge fauandugud 7 Taglumadonveanis
#3798u BRCA1/BRCA2 Awmuslvivinsnsialugiasnzifasiuuiieglunguauidssgeiinasiisu
NMINTIANTTNAIENUGVDIEU BRCAL/BRCA2 mnslinaudivad NCCN nuansaaluau aglifingmsa
Tuaundnvesnsaunss wazlinsanluluredsnnuuuInianissnyunsgiu (M6) mnwansiadu
UIn AgThmsrTensnaneusuesdu BRCA1/BRCA2 Tuanndnaseunia (ndsaseuniias 4 118) 7
gouuNInTa uagluaindnasevairiifnanmaduuinaglinstestunmafauziaduunas
uz13959l% Taedlivgnsallunisteatu 4 ma léun 1) nsiihsgIsfidunn (ntensified Surveillance)
azdinseaniuluvedsamunuudiansunsnon M1 2) daatdunnazsely (Mastectomy and
Salpingo-Oophorectomy) agdn1saniuluvesdlsaniunvuinaosuisae M2 3) Wadnsela
(Salpingo-Oophorectomy) o813t agdin1saniduluveslsanunuudiassmisnon M3 wag 4)

HRALANUL (Mastectomy) eenaidien agiinseaiiuluvedlsanuiuuinassnsaen Ma 5) nssnwn

wnsguludUisusisasinunAuEsdaeingI9Bu BRCAL/BRCAZ lanaaunie VUS

dmiuandnluaseuniafiezdsninisseniunnssiunguilveniunismsamnlsuaay
v3e VUS azldsunaihseiefiidunnduioidunguguisinsdndulivedsanuuuuiiass
usneyl M1 maldnauanazinsdostunaiAnuziaduuas sslivudentunguduieifang
WA osge M2-Ma dmumadenvesnislinsiadanses aundnluaseunsiazldsunissnuwiaiy
15§ (Standard care) Tasiimsdnduluveddsamuuuuitasaninen M5 (nauiiinansaanis
naneusvesiiu BRCA1/BRCA2 iuav) uas M6 (nguiliinamsianisnanewuguesdu BRCAL/BRCA2

Wuuan)
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Intensified surveilance
| M1

Mastectomy +Salpingo Oophorectomy
BRCA1/2 pathogenic | M2
variant positive

Mastectomy

Salpingo Oophorectomy
Gene Testing 1 M4

No BRCA1/2 pathogenic variant
]

M5
Vus

| M5
BRCA1/2 pathogenic variant positive

| Mé

No Gene Testin

No BRCA1/2 pathogenic variant

]

M5

UM 7 wuudnaesmnaudennsindulavein1snsiagu BRCAL/BRCAZ Liton15313den1aiugnysy

dnsuhenzduiuuiarussestlenaeneameiugnssy
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Intensified surveilance
| M1

Mastectomy +Salpingo Oophorectomy
BRCA1/2 pathogenic { M2
variant positive

Mastectomy
| M3
Accept Testing
Salpingo Oophorectomy
| M4
Gene Testing No BRCA1/2 pathogenic variant

------------------------ M5
BRCA1/2 pathogenic variant positive Mé
Reject Testing
No BRCA1/2 pathogenic variant M5
BRCA1/2 pathogenic variant positive Mé
No Gene Testing

No BRCA1/2 pathogenic variant

UM 8 wuudnaesmnaudennsindulavein1snsiagu BRCAL/BRCAZ Liton15313den1aiugnysy

dnsugfanenswestheuzsuiuunaruzsestlunaensameiugnssy

waglduuudnaeunsnenl (Markov model) iodaesaniusaunmianiiuluvedlsaves
AN IUATBUASININAEIDINAITEINSUNITHITIFTULALLADNLUINIINTSUBI WA (M1 — MT7)

I

Aawandlugun 8 lneiiviavun 9 @nuzguaIn laud

1 Well: @01ugveInsilguani

2. Breast cancer: annuzveUlslsauzisusiuy
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3. Post-breast cancer: anuzyagthelsaziasusilssunssnuudn

4. Metastatic breast cancer: anuzveUlslsauzisusimunluszazuninszang

5. Ovarian cancer: anuzvedUaelsnuzi5e3aly

6. Post-ovarian cancer: anuzvosthelsaNziSeselTilasunsinuuan

7. Metastatic Ovarian cancer: anuzvosthelsauzisusmunluszezunsnszany

8. Breast cancer and ovarian cancer: amumaaﬁﬂadiﬂmﬁqLé]’mw%amﬁﬁﬂﬂﬁ

\Anlsauziadnlsanils

9. Death: @n1ugveInIsLdedIn

Tnergnasazuansanufululdlunsiasuanuzavam Tassadsweauudiasddan
MIMUYIUTIANTIId nuaEeRdtndssUuungulsrannsiilenaldussleviainnissnu

M3 clinical trial TaudsAwuriNEFeIney waziuINsawadtislunyujialunsguaglae

TsauziFuduLLazuzisaslvvasUszmealng

NUT 8 Busuanandnluaseuniindauams azilonialunmafelsauzisasimuy wag

uz1595919 Falanalunisiinazwanenaduiusg funiadenlunisnsiaduwazniadsnlunig

Y

o 1%

foafiu (M1 - M6) mngthenziiasimualisumsinuazdreluganuzvostnel sauzidagnuui
Fsunsdnwuda fuasnssafunisassnguililonaimulugdinslsauznsafualusses
unInszane uenanilfihensSaiuuasiiiong fafuadldsunsinvudiileniafiouede
Salalel dvsudiheuzedsly Weldunisinuazdreluganiugiinelsaudeslolasunis

Snwuen wasgUhelunng anueilemadedinla
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M1 M2 M3 M4 M5 Mé

Intensified Mastectomy -+ Salpingo Intensified Standard

Salpingo Mastectomy
Oophorectomy

Oophorectomy surveillance care

I |
I

surveillance

. WELL
31 T E2
59 =t * . v
E3 ; Breast E4 Ovarian
| | cancer cancer ]
g Metastatic 1t G Bréas’é & 1
{ f::tr E6 E7 [ Ovarian ) E10
- vy | E8 cancer | E9
N e T P | A
( Breast } ovarian ' E11 Metastatic
cancer cancer —— Ovarian
— cancer
F5 T
& P F4 o F6 1F FB} F1
Death

-

UM 9 wuudaewninemiiedastantuzguainiiilululdvesiisuwazanndnlunseunsives

AUaelsANS LN

AUUAFIUVBIUUUTIABY

1. fvualiguisuzifadunnazuzisesaly Idsumssnudmeisnsinwiieyludns
Useriuaunmaiunt w3 ludyBeanwiens

2. Funuiildlunuudrassesguaslundazngu udumuildangrudeyavesiiae
Tsme1u1ad3sy Fadudunuildlunimsafaniuuaz/misdnuilsauziSadium
wag/visenz5e3ily Hufenisinwanzunsndeou

4

3. JUieanusueIn slguANALUENlATUN19RTI9N1SNaNEN UG Ve IdY edinalifuny

9

19052970 TN 19NISUNNE WU AINSLESY

3.10 AuUsniglunuuanass

3.10.1 siawuslenianisiuaeusaiuzguaw Lo

1. dasnmsnudniinisnateiudvestulunguthenzssaduuniainudssas (High risk CA breast)
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I¢nnnnsfnwveansds Ty uavani U 2021 (30) BsvhmsiiudeyadiaelsauziSadumd
fiaudesgeiild¥unisnsaabu BRCAL/BRCAZ fihsongiusmans lsme1unadisy sausd 2016
fadioununnsius 2020 $1uau 301 518 wugATnsnaneuGvesEY 56 T8 Andudosay 19 uaz
fnansy918u Variant of Unknown Significance (VUS) 31uau 20 518 Anvdudesas 7

¢ v

2. Tomavesnindanlunisdesiulsauzii e Uaanzif aduui dnnsnaieiug vesduy

BRCA1/BRCA2

v v

laainnisiiudeyar Ulelsauzis wiuui da1ud eeganinisnanewug vesdu

Y Y

v s

BRCA1/BRCA2 U289 UNUSANENS 15anenU1adssy Adsenulunssydouinlasunisteeiuy

Y 9

TsANgS AguALauNuAITUS w.A. 2560 Safoudiunan 2564 §1UU 58 918 TaewudgAlasuNIs

[
v v v

Annessliuazisinuudsiuig 11 s1e Aadudesay 18.97 galdsunsdmanigsaludnuiu 16 518 An

U

Hufesar 27,59 uneiifldsunsdaanzinunsiuou 6 9o Andudosar 10.34 veniufodndug
filssumsihsy Tegadune
3. é’m31fm?aau%"umamawaazywﬁ@ﬂwﬁmmwumsnmaﬁ’uﬁ: (% compliance of all family
member)
MndeyaaunsafnauUislsauzisuduniiianudsegeiidnisnaieius vosdu
BRCA1/BRCA2 fiviisonyitugmans Tssweunafisvld 57 5o fgnfanonseionun 280 118 (1ade
AsBUATIAL 5 318) NugANERsITisensuIAIID 46 518 AniduFesas 16.43
4. Samanuiiinsnaneiusvesdulunguanivesiihelseuzidadnuuifiaudssgedlasunis
737381 BRCA1/BRCA2
nnsiivteyagAvesUlslsauzis adunfidaud vagedi ldsunisnsiadu
BRCA1/BRCA2 lgauun1snsaa 46 518 wugiidinsnanewiuguesdu 11 10 Andudesas 23.91 ¢
Lifinnsnaneriuguestu 16 918 Andudesay 34.78 uarlianunsafnniu/dslaisng 19 518 Aadu
Joway 41.30
5. Tomavosmadenlunistdosiulsauzifevesgrivesiisuzifadundidnsnareusvesdy
BRCA1/BRCA2
MnmsiiudeyavesnirUaslsauzifadund finnud vsgeiiiinisnateiug vesdu

BRCA1/BRCA2 Mintgeayitugaans tsaneu1adssy flinenulunyssidewitlasunisdesiu

TsAuzsa 91uou 11 18 Inenuidugilasunisdmanegsidladnnu 3 s1e Aaduesas 27.27
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fglasunisdansselywazinuy wagludnlasunisdnamzinuy daduluwuuinassinualag
= Yy 1 < 91::1' Yo [y 1 £
witeliteIdugnlasunisihseTregraduan
6. 8nnsinuisaiunkazunsasly Tudtiedtieusisaduuiiaeneanaiugnssuilasunis
JoaNULARENINEDN
IINNTANWIVBY Marchetti wazande U 2014 (31) wusnsinisdeaiunszisasaldsienis
pdnsala (RRSO) aeAn Hazard ratio (HR) winfu 0.19 (95% Cl windu 0.13 — 0.27) Wiawisununis
TailalAnsSnwn
7. anuhazdulumsiasuanuzvesiihsusisaiunnasuzisesly
[ a @ % 1 4 = =
DNIINITHNANLLS WA UUTEEZWNINTEANYLAIINAITANYIVD Cameron wazAnle U 2017
(32) Tnstinnudazdulunisingel widu 0.0211
Fns1n1sndutdunzsasuug1naVIulfN 1-5 windu 0.2432 U4 6-10 windu 0.0749 T
11-15 WINAU 0.0383 wazt 16-20 WnAU 0.0445 91NANSAN®IVDY Pan wazAnue U 2017 (33)

[ a

gnsmaiausestluludUisuziiadiualaannisfinuives Berefeldt uavane U 2002
(34) wuhidnsmsiiaseUiviniu 0.0007

gnamaieuzisaimuluitiensssilvldannsfineves McGee waganiz U 2017 (35)
wuindidnsnsiiasativiiiu 0.0040
8. 8nsNsdetinveaiUleuzisusiunuazu5asale

INATNUNIUITIUNTTN WUNISANEIVES Maajani K uazaniz T 2019 (36) da1dunns
FAs1zeANIU (meta-analysis) Wudaya overall survival rate vefUaelsAuzSwAUY %ﬂﬁ“ﬁa?ﬂa
AUrelugiinialeldengTusaniedls laeveya 1-year survival Wiy 0.85 (95% Cl = 0.80-0.89)

Uoya 3-year survival iU 0.63 (95% ClI = 0.56-0.71) wazUaa 5-year survival iifiu 0.50 (95%

Cl = 0.43-0.58) dwfugUreniinisienauiu 5 Yauluazlddoyaarnnisfinyives Pan uazamy U

=

2017 (33) lagluln 5-10 Aomsinsidedinnetwinnu 0.0758 U 11-15 A8msinsidedinned
WINAU 0.0390 wazUn 16-20 Uens1n1stdeinsaUwinnu 0.0465
dniugiheugiSassezunsnszaed 5-year survival Wity 0.336 91nN15ANYIYeY Uden

et al ¥ 2019 (37)
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dunsuienssaiuusinduussesly Mleyaainnisfineves Chen uazany U 2020
lnedaya 5-year survival iU 0.906 (95% Cl = 0.80-1) uaztaya 10-year survival iy 0.875
(95% Cl = 0.75-0.99) (38)

AUreuzi595909 Td9oyainn1sfnerves Lin-Chau Chang uazane U 2018 (39) fien
Survival Probability vesgtaenzi5a3aly stage IA/B 1UA 1 Windy 0.98 7l 2 wiru 0.96 Ui 3-5
Wiy 0.95 uagilAn HR ¥a9 overall survival vesgleusiay stage Wloifuiugaelu stage 1A/B
il stage 1C Winfu 1.23 (95% CI = 0.72-2.09) stage 2 Wirifu 2.45 (95% Cl = 1.40-4.27) & w3y
Alreuzi5esilszasunsnszanelddoya stage 3 wae 4 Iag Survival Probability vegUasuzi5esaly
stage 3 iUl 1 Wi 0.92 U7 2 wiru 0.78 Tt 3 wiru 0.68 Ui 4 winiu 0.56 wazdii 5 Wiy
0.48 wazildn HR w93 overall survival ¥osg{U78 stage 4 1inAU 2.01 (95% CI = 1.66, 2.42) ile
WieuiugUae stage 3

Nndeyasianan fRdeldhudunaieasuiudeyalenanisidedinvostasluusas

U (transitional probability) fauansludioyanisnai 6

N13ATUINVUINGIBENN (Sample size calculation) dwsumsiiudeyanmun ndinuay

[

ToyanunuNInTIakazinw TWgnsnisAuinuuniieg1e el

n = z2,0°
e2

o w 1

n= YUINAIBEY; Z= ArAZhuuIIasEIvilomvualissautedAnywiniu a; o = A

AN LUSUSINYBIANTIABINSANE: e = AlruAaIAAasuNsaulAinTulAlun1SANE (0.05)

a o

lun1sfinwll §33elauntaya standard deviation vasA1asIaUsElEY/AMAMTINVES
HUr8u25 i 1uueInn1sAnwues Yousefi M. uazame U 2016 (40) Fsldsteaudaya
assauszleovivesiisuzsuduniiaressauszlovilaglduuunaaeu EQ-5D-5L lunnsses uax

a11150AIUNUTEINN SN TIL e le s akanslunnsen 2
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o l 4 ° v = A 2 v
M19197 2 AresTaUseleviiasinuinlsennsiinesnisAnwlunguiUlsusisaniuy

EQ-5D-5L Mean SD Fruaudszrnsidesnisiine
Primary state 0.674 0.201 62
Recurrent state 0.718 0.139 30
Stable state 0.73 0.221 75
Metastasis 0.552 0.227 79
Total 0.685 0.216 72

| YA o v

Tungudenzisedaludideliundaya standard deviation vedrassnUsElevL/AMAIMTIN

voeiUeue5assldannn1sAnwives Cohn DE. wagamy U 2015 (41) Insressausslevivesyae

wziSesalalunsiay cycle ¥0IN135nN AIMNS99 3

a l 4 ° v = A & wv
M15199 3 AessnUsgleviuardnuinssrnsidesnsAnwlunguitieussessle

EQ-5D-5L Mean SD Fruaudszrnsidesnisiine
Pre-treatment 0.79 0.118 21
cycle 4 0.82 0.115 20
cycle 7 0.83 0.057 5
cycle 13 0.86 0.108 18
cycle 21 0.85 0.152 36
6 month. Following 0.84 0.095 14
completion of treatment

waziutoyanun nved Uisuzisusiuniasussesily saufsgrfaensiidilidifinlsai

lasumsnianselailasunisnsiadunanesiug BRCAL/BRCA2 anngthelasq1afisniun1snsiasnw

[
v A

MSNEIVIBATINY SENINTUN 27 faneu 2563 SaTuil 31 dunaw 2564 MelldwiugUlsuziam

[

wuiazyhnmsdunvalaldinewazanunmdin lneddunsinudeyaludUlsusasngusail
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M15199 4 PuNFUIRE N MSUNNSIAUToYaR U ULAZAMN NG IR

nguUae 317U (518)
1. fiheuzifadiuniioglungunnudssgefiaaslesunisnsiedu 116
BRCA1/BRCA2
2. ynivesthenzidufuneglunguanudesgaitnsnatenug 7

98481 BRCA1/BRCA2 waghilasunisnsiadu

3. fUneuzSusiuy

- 5vey 0-5 U 70
- SygrunNnIn 5 U 22
- SYUTLNINIE1Y (Metastatic breast cancer) 20

3. fUreus5esely

- 5v8% 0-1 U 7

- syezannin 1 U 9

- S2UTUNINTZE (Metastatic ovarian cancer) 3
3. sz uiunas sy 10
371 264

Tnefhnasinisnidondsuide/oranaiing (Inclusion criteria) feil
1. frheuzSadunioglungueuidesgefiansliiunisnsiadu BRCAL/BRCA2 fu NCCN
guideline il

High risk CA breast following NCCN guideline: (only breast cancer)

Personal history of breast cancer +one or more of following

- Diagnosed < 45y

- Diagnosed 46-50 y with
- An additional breast cancer primary at any age
- > close blood relative with breast cancer at any age
- > close blood relative with high-grade (Gleason score >7) prostate

Cancer

- an unknown or limited family history

a2



- Diagnosed <60 y with

- Triple-negative breast cancer
- Diagnosed at any age with

- > 1 close blood relative with:

- > breast cancer diagnosed < 50 y
- > 2 additional diagnoses of breast cancer at any age in patient and/or
in close blood relatives

2. anisenswesiinsanunsnaneiuduesiiu  BRCAT/BRCA2  Mimsldfunismsiadiu
BRCA1/BRCA2 5amfaq AU Lasn190n 398 BRCAL/BRCA2
fapuzisasun TuszozBudlihiy 5 Indsannssnw svos 5 Indsnssnu (Post

Breast cancer) LAEITYEYNANY (Metastatic breast cancer) &Luﬂzngﬂ’mmﬁﬂlﬁmmﬁaﬂ

Y

Tungueuidssgafinisliiunisnsaadiu BRCAL/BRCAZ uavgdaenssinislasunis
n37Bu MlTinsranuviensaaliwunsnaneiusvestiu wasnguiteraluilildsuns
U521iun15m 598U BRCAL/BRCA2

fUheuzi5aaly luszoziudu seeendanisinw 1 T (Post ovarian cancer) uagszes
ananu (Metastatic ovarian cancer) lungui{tasuzisaduniioglunguaiuidsaged
Asl#$un13nTIaBu BRCAL/BRCAZ warafiaenssiinisldsunismnadu dagiinsiany
videmsaaliinunisnaneiugvesdunaznguivremaluililisunisuszifiunisnsadu

BRCA1/BRCA2

5. fUleifiongannnd 18 Yuuly

nNaUIINSANENK3MATe/a1anailns (Exclusion criteria)

AUreildannsagunuingld

3.10.2 UayaRNNIIN

Tdoyaossauseleriiilannnisiiudeyavesthelsauzsaiuniazuzsesslanusunis

ATIISNWITLIINEIUIAATINY S8INTUT 27 manaw 2563 Ba3udl 31 furau 2564 Liethanduen

assaUsslevivesiiielsauzisuimuuasuzisasily Ingldinsosflowuuaauniu EQ-5D-5L Fudu

wuuasununiiaugnaed (Validity) uagilianuundedne (Reliability) lun1sduntwaliUiednasa
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nglensussumalulagiuguaimdmsulssinalng adui 2 w.e. 2556 (42) laen1sfnwle
FusealnuAENsIUNNSTesIUTUAY AT NEFERSASI1INeIUNE e lar1assauselevilluksay

nauUsyINTAall

a 1 4 o 2 v & oV
M15719% 5 Toynesaustlevivesiiislsauiiaiunnasuziiesily

nguUae Aady (SE)
Well: #n1ugveInsilgunn 0.89 (0.13)
Breast cancer: @nuzyadRUelsnNziS LUl 0.84 (0.18)
Post-breast cancer: aanuzyagthelsaziasusilssunsinuudn 0.90 (0.09)
Metastatic breast cancer: anugvasUielspusisuiunluszes 0.80 (0.16)
WNINTEAY
Breast cancer + Ovarian cancer : amuwaqsﬁﬂasﬂamwﬁuﬁmuaz 0.86 (0.11)
uzi5959le
Ovarian cancer: anuzvedUaelsnuzi5e3aly 0.76 (0.18)
Post-ovarian cancer: anuzvosthelsanziSeselafilasunsinuudn 0.88 (0.13)
Metastatic ovarian cancer: @ouzaasrUrelsauzisesiluluszes 0.71 (0.39)
WNINTEAY

3.10.3 Uayaduyu
AUYUTIININIATIENAEATEUARUTIIAUYUN AT TE UUGUATLAEHUIY

ALY UVN9RINAEITuNTTIE (Direct medical costs) Laln

DUAAUNUAINTIVEY BRCA 31nALBNNTANTID AUGUTIITIANITFIANTIATIY 1nen15nT79

—_—
e

BUVRIY RN TINLBFUIIATIWSINUNAUIN FI9LNTIUAALIVEINITNALRUT YN0

[

Yot mavhladeTunayirdneiilias dail

- AMTI98U BRCA (Uniansa) veanguethoaidesgs wiiu 21,340 um

- ANI98Y BRCA (UmeiaAS) vasnguayIfanense ity 2,500 um

2. unuitldlunisshwilse laannsimseideyavedUielsame1uaf3snasawsl w.m.2560 -

e w.a.2564 laglddayasiia ICD-10 wiaUisluusazaniugnisgaunn dsil 1) Well: anuy

aaq



Y8IN15TAVAINA 2) Breast cancer: @nusvor Urelsauzi51A1uu 3) Post-breast cancer:
anuzvosthelsauzSaduailiiunssnuiuda 4) Metastatic breast cancer: aanuzeagiae
TsauziSasualuszezunsnszane 5) Breast cancer + Ovarian cancer : @nusadUaelsnuesy
AuLLarNz5959lY 6) Ovarian cancer: aauzvedUaelspuet5939ld 7) Post-ovarian cancer:
anuzverthelsauziSesalifilifunisinwiudn uay 8) Metastatic ovarian cancer: #01UzY0e
Atrelsauzisedalulussazunsnszate woniluitheusnuasiUislu wanaduduyunel dwdaya

Tumns199 9

a

3. Auyunenssiieltunseimdiifiauenisneiuia laainnisdunivali Uiy wanstayaves

P 1 [ v A @ A
Q‘LJ'JEJLLG]@%?!EY]U%%NETUI]’]WLUUG]‘L!VJ‘LJG]@U ﬂ\‘iLLﬁﬂ\‘fL‘u@’ﬁ’N‘V} 6

M19199 6 VOYAAUNUNWATITIALINUNTWINENIAAUDNLTINE VIV UELFAaL AN UENAUN N

ngugUae Anady (U msed)
Asne/Aeguensn. | Aeuaulusiayemsiasa

Breast cancer 1,023 29,870
Post-breast cancer 36 14,891
Metastatic breast cancer 1,547 47,138
Breast cancer + Ovarian cancer 7,100 15,360
Ovarian cancer 46 22,886
Post-ovarian cancer 361 6,800
Metastatic ovarian cancer 0 0
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AuyuesItadiieatiun1sunmeg (Direct non-medical costs) bk

1. AnAuNaEuMsinwm ae1ms aiiin dslddeyaannisdunvaifiaelsanzifaiuuay
uzifedslafisnsunsnuniilsmeuiadine lusswineduil 27 nanau 2563 Geiuil 31 funaw
2564 TasAnAunsvos Uasnazgalunisulsmeiamintu 544 vmsends (SE = 895)
Aonsvasthsuaralunsnlsmetunaniiu 127 vmdeads (SE = 286) Ailinuesditae
wazalun1sulsanenuiamiaiu 103 vsieads (SE = 703) Tneisuauadanisuilsmenuna

\aRnmuNTSnwveiewiaran uEsauA NN uRwanslunsei 7

M13199 7 uansdwiuasinsailsmeiuaiieianugUlsuenvesiUisusasnnsanugguam

H01UNNFVAIN $1uruafamaunlamenua (SE)

Well 10 (11)
Breast cancer 12 (16)
Post-breast cancer 2 (2)

Metastatic breast cancer 18 (8)
Breast cancer + Ovarian cancer 19 (11)
Ovarian cancer 18 (9)
Post-ovarian cancer 12 (16)
Metastatic ovarian cancer 12 (12)

2. AndelanmavesgrdlunsnigUlsunlsameiuna Anmuszezliain1snsiaianne1nts lagld
FayadnnIsduvaliUenunsunsshwnlsmeunadssng wastayanelaussnvfsien
(GNI per capita) WngandalontavesiatunisnigUlsunlsaneg1uawiniu 625 unsenss (SE =

1,388)

3. duvunisguadUisegeliiunienis (informal care) wazA1d13aua (care giver) Inglddoya
PNMFUNMwalUIeNTunsShwflsmeuadsny wasdeyasglaussyvifsiens (GNI

per capita) fatlianslumisned 8
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M15719% 8 ToyanununnselidinefunsunmgnvesUleusasanue A m

ngugUae Aedy (Unsod)
Andelanavasgyflu GRERNAGTTE
nsquadity

Breast cancer 710 9,663
Post-breast cancer 0 0
Metastatic breast cancer 286 14,400
Breast cancer + Ovarian cancer 9,300 0
Ovarian cancer 1,286 0
Post-ovarian cancer 0 0
Metastatic ovarian cancer 0 104,000

nsAnwildrndunumadouniefuyunannin (Productivity cost) fAgnfudumuLIa
vosjineiavun ieteatunisiuslunmsusuliudunuossausslovd auduugiilunisdo
AftonsUsndumeluladfuaunmdmsuussmelne doyadunuiomeluefnazgnusulsiy
Avasnunulutna. 2564 lagldavilsiaEuslaa (Consumer Price Index, CPI) 31ANTENTN

RG]
3.10.4 ALUTAIMSUNISIATIZANANTSNUAUIUUTEU L

ns1zlaglidoyadin Globalcan U 2020 (2) wuitgUanisaluazaiuynvesUae
TsmuziSasnusdiaaslésunisnsiadiu BRCAL/BRCA2 Tnedeyagtfinisalnisifnlsaug s asusnvos
wijalng 37.8 Ausie 100,000 AU kazaugnaIRUelsAuz s uA ULV ndlne 213.32 Ausie
100,000 A Ineidnmngyimuslvdasnguiithenzdasunifinnndssgauazmsliunisnge
fu BRCA1/BRCAZ sruuuivnsUfiAvas NCON wihifudosa 30 vesitheusSaiuian dmsy
SuudszrnsveagAlasummsaduduandannsasenunsnanetuglunguiUaeia
ANuEEIge Sopay 18.60 WardnsINsEENIUNSITIBUTNATITEAY 16.43 INT LU FRAD
4 ausiorUae 1 au laedin133ns1eiaudnen1nn1sns198u BRCAL/BRCA2 vasussnalnely
J999u 7 anudfidnenmlunisnsialunguifvaed Taud vagei masldsun1snsaady

BRCA1/BRCA2 (§t)®) Proband (3usiilumsduvmdunanesiug) 1éifles 3,500 ausiod

ar



M131991 9 Yeyaduusildluwuudnaes

. AN
anwazns o 4
v aee . . Alady | AANAARY | LaNans
AanusnldaasetlukuuTngss N3LAA7 . -
. (Mean) UINIFIUY 91994
(Distribution)
(SE)
dayalonafguaniueneguan
gnsIN1INUE A n1snangwug vesdulungu Beta 0.1860 0.0186 | F1uveya
VPRI N E N PRHIEEAGK .
o Y
gnsin1snuy M dransiatdu Varant of Beta 0.0631 0.0063 | g1udeya
Unknown Significance (VUS) Tunga g J a8 IN.
PN IFG PRI EETR
#n91N158aNTUN1INTIIVRI AR UIelIANiSs Beta 0.1643 0.0164 | 1uveya
W UNT T A1ULE B9g 971 LA TUN1TM 138 TN,
BRCA1/BRCA2
gnsIn1snugnin1snateiugresBulunquyid Beta 0.2391 0.0239 | uveya
VPRI N G PRHIEEAGE TN,
Tomaveamnadeniunmstesiulsauziswasithsusisasnuuninisnateiuguesdu BRCAL/BRCA2
Alasunsdaviasuslas Sl Beta 0.1897 0.0190 | §1uveya
TN,
AVlAsUNSeRLnuY Beta 0.1034 0.0103 | 31uveya
TN,

a8




A1

AnwaENIg L4 4
o e . . ARAY | ARIAARDY | LaNENs
AanusnldaseilukuuTngs N3LAA7 . -
(Mean) UINIFIUY 97994

(Distribution)

(SE)
Alasunsensaly Beta 0.1897 0.0190 | g1uveya
TN,

Tomavasmadaniunistasiulsauzisesana

[

W
U

YreuziSaauuniinisnaleiy

9938w BRCAL/BRCA2

falasumasavaiuas Sl Beta 0 0 Fuley
.

Flesum AR Beta 0 0 PRTRRHG
.

Filesumsdnsaly Beta 0.2727 0.0273 | gudeya
.

Fulsildlunisiiauzdaiunnrdeuzddaltlueusazmadenlunsiesiulsauziss

Sasmadauziadnuuilasunistesiulay Beta 0.0364 0.00364 (43)

intensified surveillance (NansauIN)

Sasmadauziadnuuilasunstesiulay Beta 0.0037 0.00037 (4a)

nMIRnAULLaE Sl

Sasmadauziadnuuilasunistesiulay Beta 0.0072 0.00072 (4a)

NNSHALAIUL

Sasmadauziadnuuilasunistesiulay Beta 0.0178 0.00026 (45)

nsensalal

Sasmadauziadnuuilasunistesiulay Beta 0.0072 0.00072 (43)

intensified surveillance (Nans33au)

Sasnsinuessesilanlisunstlesiulag Beta 0.0128 0.01282 (46)

intensified surveillance (NansauIN)

Sansinussesilanlisunstlesiulag Beta 0.0018 0.00065 (a7)

nMIRnAULLaE Sl

Sasnsinussesilanldsunstlesiulag Beta 0.0036 0.00005 (a7)

NNSHALAIUL

Sasmadauzisaialailasunstetu Beta 0.0027 0.00059 (45)

Taansansela
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A1

AnwaENIg L4 4
Fuusildemezilunuusiass N3LAYA7 FIRAR | Renin L?naji
(Mean) UINIFIUY 97994
(Distribution)
(SE)
Sarmsifnuzssdlaflasumsdesiulag Beta 0.0006 | 0.00062 (48)
intensified surveillance (NanTI38V)
suvsildlunsdsuanuglunuuirasansaen
9M9INANULLSAFIULTTHZUNIN LY Beta 0.0211 0.0021 (32)
Snsnsnduduusniaduneetludi 1-5 Beta 0.2432 0.0243 (33)
Snsnsnduduusiagundretludi 6-10 Beta 0.0749 0.0075 (33)
Snsnsnduduusniadundretludi 11-15 Beta 0.0383 0.0038 (33)
Snsnsnduduusniadnuudretlulidudd Beta 0.0445 0.0045 (33)
7l 16
gnsmaiauzseselluiieussasiun Beta 0.0007 0.0001 (34)
gnanainussaiunludisuzsessly Beta 0.0040 0.0004 (35)
SnsnsdeTinvesiiheusEasuudi 1 Beta 0.1500 0.0230 (36)
SnsnsdetinvesiilnenySasuadn 2-3 Beta 0.1391 0.0383 (36)
SnsnsidedinvesiilnenyiSasuadn 4-5 Beta 0.1091 0.0383 (36)
Snsnsdedinvesiiheuyifaduadi 6-10 Beta 0.0758 0.0076 (33)
SnsnsidedinvesifinenzSadnuadi 11-15 Beta 0.0390 0.0039 (33)
SarmadsTinvesitasunfadundundi Beta 0.0465 0.0047 (33)
16
gn31n191@e83Inved Ursuzis ainuusiuiy Beta 0.0195 0.0510 (38)
uz\3e5alaTn 1-5
gn31N19 @83 3nv0d Ursuzis aiuusiuiy Beta 0.0069 0.0612 (38)
szSesladauddi 6
dayaduyu
éfunumﬂmqﬁL?‘imﬁumﬁmwé (Direct medical costs)
FuuAns9Eu BRCA vasihe (Umsanss) Gamma 21,340 4,268 Alans
#9539
Aud
UIMS
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AUsNIgAIATIERlURUUINEDY

ANWUZNIS
N528A7

(Distribution)

ANRAY

(Mean)

AN
AAIALATEU
WINTFIY
(SE)

LANE&1T

1% a
RRRNBN

INNNSE
AI9579

A351%

AUYUAINTINEU BRCA 3090017 (UmsiaA3a)

Gamma

2,500

2,500

=
Allans
AI9579
1
A
Y
U5
INNNSA
AI9579

A357%

suugtheuen (Umsed)

Breast cancer

Gamma

28,874

73,936

FUVDYA

TN.

Post-breast cancer

Gamma

11,204

40,272

F1uteya

TN.

Metastatic breast cancer

Gamma

58,384

145,259

FUVDYA

TN.

Breast cancer + Ovarian cancer

Gamma

42,618

99,399

FUVDYA

TN.

Ovarian cancer

Gamma

14,356

36,918

F1uteya

TN.

Post-ovarian cancer

Gamma

6,393

30,546

FUVDYA

TN.

Metastatic ovarian cancer

Gamma

38,183

86,033

FUVDYA

TN.

suugthely (Umsed)

Breast cancer

Gamma

75,342

80,867

FUVDYA

TN.

Post-breast cancer

Gamma

73,261

115,709

F1uteya

TN.
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A1

AnwaENIg L4 4
. ARdY | AaNALARRY | LaNETs
AanusnldaseilukuuTngs N3LAA7 . -
(Mean) UINTFU 91999
(Distribution) N
(SE)
Metastatic breast cancer Gamma 111,014 186,526 gm%’a;&a
IN.
Breast cancer + Ovarian cancer Gamma 113,082 135,909 gm%’a;&a
IN.
Ovarian cancer Gamma 81,392 52,765 PRRRHG
IN.
Post-ovarian cancer Gamma 80,499 68,460 gm%}a;ﬂa
IN.
Metastatic ovarian cancer Gamma 130,793 162,784 gm%’a;&a
IN.
Fuvumansaliiiieafunisume (Direct non-medical costs)
AU BLaE IRl SIS IEIUA Gamma 544 895 dunual
(umslaass) KU
A8 SVeR Uighaze IR lunsuIlsIneIuIa Gamma 127 286 dunwal
(mslaass) KU
AdisinveagUasiazgnAlunisunlsamenuia Gamma 103 703 dunwal
(umslaass) KU
AL EloN1aY0IYIA bUNITNIE U831 Gamma 625 1,388 dunnwal
Tssmenuta (Lnsonsy) Yl
sunuiiinduenglulusnvesinsusnlsmenuia (Vmsel)
Well Gamma 4,038 10,281 dunwal
KU
Breast cancer Gamma 9,047 38,441 dunwnl
KU
Post-breast cancer Gamma 100 325 funwal
KU
Metastatic breast cancer Gamma 6,707 20,196 funwal
KU
Breast cancer + Ovarian cancer Gamma 3,100 71,922 dunwnl
B
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A1

AnwaENIg L4 4
Fauusiildimseilunuusians N3 AIARE | Aeniaaey L?nﬁji
(Mean) UINTFIUY 21984
(Distribution) ”
(SE)
Ovarian cancer Gamma 3,107 4,163 dunwnl
KU
Post-ovarian cancer Gamma 167 500 dunwal
KU
Metastatic ovarian cancer Gamma 8,333 71,922 dunwnl
KU
Funuiiinduresireuenlsmenia (Vsed)
Breast cancer Gamma 41,266 75,489 dunwnl
KU
Post-breast cancer Gamma 14,927 51,488 dunwnl
KU
Metastatic breast cancer Gamma 63,371 126,530 dunwnl
KU
Breast cancer + Ovarian cancer Gamma 31,760 64,823 dunwnl
KU
Ovarian cancer Gamma 24,217 47,039 dunwnl
KU
Post-ovarian cancer Gamma 7,161 11,938 dunwnl
KU
Metastatic ovarian cancer Gamma 104,000 180,133 dunwnl
KU
tayaassauszlovd
Well Beta 0.89 0.13 dunvel
KU
Breast cancer Beta 0.84 0.18 dunwal
KU
Post-breast cancer Beta 0.90 0.09 dunwal
KU
Metastatic breast cancer Beta 0.80 0.16 dunwal
B
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A1

AnwaENIg L4 4
.o o o . . ALRAY AANALAADY | LONENT
AanusnldaseilukuuTngs n321862 . -
(Mean) UINIFIUY 97994
(Distribution)
(SE)
Breast cancer + Ovarian cancer Beta 0.86 0.11 funwal
Yl
Ovarian cancer Beta 0.76 0.18 dunwnl
Yl
Post-ovarian cancer Beta 0.88 0.13 dunwnl
AiYeld
Metastatic ovarian cancer Beta 0.71 0.39 dunwnl
AiYeld

3.11 M3AnTedeya

3.11.1 MIAATeisuuUEansa

HANTIATIzvkanslugUsnTd@uAUnUUsEANENAdWAY (Incremental cost-effectiveness

ratio, ICER) I@&J"‘JmﬁwﬁmﬁunuﬁLﬁu%uﬁiaﬂqﬁumaz (cost per quality-adjusted life year gained)

Y09n1ionTuN199 198U BRCAL/BRCA2 itoms3liademaiugnssudmiuns S unuasue5se

lafigrenaaniaiugnssuludszmalnauazlasunistesdunisiialsaueis s Weeuiisuiu

maden?lilainisnsia Tauuefl@innsenusumeniassausylovi (utility)

ICER = (CS_CN) / (ES_EN)

Cs = AUNUVBINTATIATY BRCAL/BRCA2

Cy = AUNUYBINTLINTIEY BRCAL/BRCA2
Es = Use@v5HaunIn15m593981W BRCAL/BRCA2

Ey = UseanSnaueenishingiadu BRCAL/BRCA2

3.11.2 A153AT1zvAU Ll kduau
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&

msfnwiieneiamiliuiueuresiudmndudsis 2 38 Ao msiesgarailauuunis
W87 (One-way sensitivity analysis) kagn133tA51zsianslikuue1deaINuunazidy (Probabilistic
sensitivity analysis 11531A51E%AMULLUUNIUAET (One-way sensitivity analysis) 9¥NI1TUINA
mswdsundaslngldrngsgauazianvosisaziiuds uavausnisinuisig Tormado diagram
wazdmsun1simsizsiaulinuuendenituiiaziu (Probabilistic sensitivity analysis) 931435
Monte Carlo simulation aglalusunsu Microsoft Office Excel 2010 (Microsoft Corp. Redmond,
wA) Tngsinsimundnuaznsnszaneivesrvesiuusildlunuudians msdraesilasnisgu
BonaArvasudaziaulsunvheiviannn 1,000 A3e Fawansiiasziazuanaduriiad syesiunu
NARTYIMNIAUAIN UardmsId AU LT AVEHAd LY uaziansnalugUveIns MUY AVSHa

dauiin suddnsgianuduiusseninenuinladiese 1 Yguaneduanudiasduiiniaden

Tunssnwitiug a8inuANA1 uazwananalugUves Acceptability curve

3.11.3 MsIATAsEeuUsTana

Mslesinansenuausulssanaluyutesvessuia ngldvayadnuiulseuinsan

Qe

ouantinsaluazanuynvesiihelsanzsaimumvosmdlne uardeyaruiuesiiBermayi
Avuelisnsnguiiisuzis adundidanudesgwarnisliiunsnsadu BRCAT/BRCAZ anu
wuvneUFoAves NCON wifufesay 30 vesthsusadnuuiomn Tnefinsiesizinudnenm
N1505998U BRCAL/BRCA2 va3Uszinalnelutagdu uaiussunudinissaudssunaludn 5 Y
Pavti Tagldlusunsu Microsoft Excel
3.11.4 N1591A31E3 model validation

N13953980UAINYNABIVBILUUTIABY (Model validation) Lﬁamwaaummgﬂﬁawm
wuudrassililunisdnuiiaenadesiumsdduvedsauzifaduy lnsthdnsnissendinves
JU2enq Ui nsranudunatesiug BRCAL/BRCA2 71 ldsunisdesiunuulanda Intensified

surveillance WSgUMBUAUDINIINITIBATINVDINISANWINIIAANN VD9 Heemskerk-Gerrotsen U

2015 (50) agiansaunndnsnissendinvesrtheluuuinaedndifiesiunsfnymiandtnusely
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Wiadunistuduindnusnlglunuuinanatasnadnsnladanuudene Inaldluswnsy Microsoft

Excel 11@3519n5199m51n115500370

unii 4
=
NANISANEN

4.1 M3AATIRUYUEIIaUsElaY (Cost-utility analysis)

v a

TOYAIINNANTITILATIEIN average probabilistic model WUTIHANITTLATITW A WY

assauszlevdluyuuowmndiauvesadenaie lunisidadenaiugnssudmsunsisusuuuas

o

uzi5asslandanudesgeafiatevoanatiugnssy nuImnadenven1sndukarlasunisdesiuy
mstinlsauzSadidununisinynaendinmindu 441,206 UM FadlAgandndunuvesniudentunis

Linsa98u (438,479 um) wasmnWIsTgun1ie Mdenvedn1snsRdulildguanizwindu

9

10.22 FefimaaninUgunnieiilaanmaienvenislingagu (10.07) Auanstayalunisned 10

a

LaHANSANYIANTUYIAAIEATINNUNITNA8WUTVDIE Y BRCAL/BRCA2 WUIMNAUFDNVBINTT

ISP ° 1Y =

A3RBUTAUNUNM TSN INaoATIRWINGU 449,129 um Fadlaminindunuvemiaientunislingia
81 (450,461 U) UagMNANTAUTUAUN1IE NIUFENTBIN1IATIIBULNTgUAIEIINTY 9.99 Failm

ganinUguaneilaanmadenteenislingingu (10.98) Awanstoyalunisnad 11
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M99 10 LARIAUNUTINAREATNYRINULE Laslaunigsiuveamisiandney Tun1sitdadenis

'
v 1 v

ugnssudmsunzisaiuuwasunsestlaniaensaniaiugnssulunquiUisuzisas

unfifianuidesgeiienslaiunisnsaadu BRCAT/BRCA2

madanlun1sinm AunuIIM (UM)* Ugun12z39u (QALYs)
NATI98Y 441,206 10.22
Lsifinnsmsradiu 438,479 10.07

*fuyuisiunwsiduavesdiunulul wea.2564

=

M19197 11 LanIiuusIeaeninvesi Uiy kaslaunnigsiuveamisdenaneg lun1sidadenis

q

'
1 v

fugnssudmiunssaiuuaruzssilunaeneanaiugnssulunquafaiensees

fiinsianumsnaneiuguesdu BRCA1/BRCA2

madanlun1sinm AunuIIM (UM)* Ugun12z394 (QALYs)
NATI8Y 449,129 9.99
Lsifinnsmsiadiu 450,461 9.98

*fuyuisiunwaiduavesdiunulul we.2564

mneifuuessastlovivemmadenlunmsnsaduiieidedomaiugnssudmiungise
Whusuazaz3ssalaifidenenmaeiugnssulunguiinenzSasunidaudesgeiasldiunsnsa
fu BRCA1/BRCA2 Waznguqy fiansnsauesiinsianunisnaneiuguesiu BRCAL/BRCAZ uaglv
I¥sun1stestunisiAalsanziss gninaueluslvesdnsdiuvesiunuussdnsnadiuliiy
(Incremental Cost-Effectiveness Ratio, ICER) lU3suiiisufiubifinsnsiadu dsuansmaluuvos
Funusedguniesfiiindu (9efl 12 wa 13) wuirdnsdiuvesdunuussavinadauiiuly
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madenvosminnadulagldsunistesiunainlsauzis Weisusunshifinsnsedulungu
Uheuzifaiuniifannandssgefinaslaiunisnsiafu BRCAL/BRCAZ windy 18,591 uwisiedaw
AMe dmsungugIRaensesfingawunsnateiuguediu BRCAL/BRCA2 wuinanansnusendn
équulﬁ (cost-saving)

ndeyamugionisuseiliumalulagiuguaindmsvusemelng (42) wuitainnisdng
voswuniminazanie (49) devinsdrssludszansingludl] wa. 2555 wual_hardaleslh
gvasdsnlnonJondal avnnzdwivinnsnsitls umsiviitefivganm@inlaglul el
fasvozinainisddindal_uszann 156,000 v mﬂizéﬁ’mmlﬂmﬁLU?{auiULLazéuDayJamﬂ
msAnwal_healu tnaml ey el Jual lwdeimeuvesmnuifulaiiezal hedwiuuszmalne
Tudl] 2556 Fsansial_huszanas 160,000 v vieuszanas 1.2 wmlhvessglal Juszvendall
aWaUseng (Per capita Gross National Income, GNI) n15a5298uidfietlastunsiinlsauzid s
uukarusesly fohidiarwdudmansgmansluuiunvessamalnevidlunguiiaons o
fiflanandssgaiinasldsunisnsaaiu BRCAL/BRCAZ uaynguaiansnssuedsfingianunisnaty

Wugvesdu BRCAL/BRCA2

M19199 12 LanagnTdIuvesiunuUsEansHadiuiiy (ICER/QALYS) 98401595398 tadene
fugnssudmsuussainunwazunsasdluniaeennaiugnssy Tunguitisusise W
wUNIANEa7IAT1ATUNMINI9EN BRCAL/BRCA2 WiniUSuuliieuiuliiin1snsaa

8u (Snsdununusielaunie)

Ly L ansIEIUAUNU
dausnefunu daurng ]
Maianlunissne UseansSuadaung
(U m)* Yaunaz
* (umAgunag)
ARS8 U 2,728 0.15 18,591

*fuyuisiunswsiduavesdiunulul w.a.2564

M19197 13 LanagnTdINvesunuUTEanSHagdIuiY (ICER/QALYS) 30401305398 uLiNeIdadens

Wugnssudmiunssaiuuaruzssilaniaeveameiugnssy Tunquanfanensawes
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AVRTIANUNISNAIEWUTVRIEY BRCAL/BRCAZ WawSeuiieuiuliiiinsmsiaduy

(Bnsdusuuielguany)

Ly L BNIIFIUAUNY
dausnefunu daurng 1
Maianlunissne UseansSuadaung
uImN)* Yaunaz
(wm) * (umAgunig)
N13MI98U -1,332 0.01 Cost saving
(-100,121)

*fuyuisiunswsiduavesdiunulul w.a.2564

4.2 nMsaszsaulidutuey (Uncertainty analysis)

4.2.1 M7ATIEAULUUNILAEN (One-way sensitivity analysis)

minsiahuuumadsadunsinnsamanisdsuwladegliagsgauazsgn
yosusiazsudslumadonnisnsiadu BRCAL/BRCAZ ilemsitademaiugnssudmiuziSas
uiazuz§esilafianeneamaiugnssy WeiSsuieuiulsifinsnsiadu uazthiauensne
#78 Tornado diagram @wm$ungueUasuzis ufuni fanud ssgeiaasldsunisnsiady
BRCA1/BRCA2 UaznguqyIfiannsevesgiinsianunisnaneuguosdu BRCA1/BRCAZ Tagideon
anneiulsidda Taun ¥aeanudedufisesay 95 (95% Confidence interval) 10459uUs
anuazdulunisiasuaniuy AziuuguandIn uazdunusiieg udednsinisuivand
Joway 0 uay 6

91n3U7 10 wuinnvhmswasuaesusassuuslunguiiasusfasuuifaudes
aefimslésunnsnsadu BRCA1/BRCAZ fuusiiinasilvsnadrusunuussavinadudiinging
Wasuwawnniiga 5 dduusn leud 1) sasnsieuzssllungugtionansanudunas
wugAlFsunstesiunuy intensified surveillance (HaRSIIUIN) 2) FuUNUANIATIABY 3) Fumu
AUrgluveAsnwnSasug 4) SnsnsuiuandiuNadns 5) snsnisusudimduu wagan
U 11 mavimswasusesusazsuuslungug fisenswesfinsianumsnaneiusvesdy
BRCA1/BRCA2 fuvsiiiinasilidnsdiudunuussansnadiuiiaiinmsidasuntasnniign 5

Fauwsn laun 1) dasinisisuzisssalunlasunistesiuluy intensified surveillance (Han339
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UIN) 2) AUNUNNTNTINBY 3) SnsnisuSuandlunadng 4) snsnisusudrusumu 5) duugdae

TurpaAmsnwIuzLS AU

Probability of intensified surveilance (positive) to ovarian cancer
Cost of gene testing

Cost of direct-med (IPD) of BC

Discounting rate for outcomes

Discounting rate for costs

Probability of standard care to breast cancer

Cost of direct-nonmed of Well

Cost of direct-med (IPD) of Post BC

BRCA1/2 pathogenic variant positive in high risk CA breast
Utility of Well

Cost of direct-nonmed of BC

Cost of direct-med (OPD) of BC+OC

Probability of intensified surveilance (positive) to breast cancer
Cost of direct-med (IPD) of Post OC

Probability of standard care to ovarian cancer

Cost of direct-med (OPD) of Post BC

Cost of direct-med (IPD) of Metas OC

Probability of RRM and RRSO in high risk CA breast

Cost of direct-med (IPD) of Metas BC

-72% 1 105%
[-] Max
B Min
-100%  -80% -60% ~ -40%  -20% 0% 20%  40% 60% 80% 100%  120%
Sovavves ICER Mdsuwas diawSsuiieuiiu ICER vasradousaziuds (CER = 54,386 Umsalaunig)

sUN 10 N3 Tornado wanssevazoIAdnsd@IUAUNUUTEANSHAdIULNUYEIN1TATIABY

[

o o LY < 1

BRCA1/BRCA2 Lilan153taden1anusnssudmsuuzisaauutazuzisadslunanenan

@ A

9

aiugnssy WellSeuisuiulaiinisnsndu asuwladldlunquiisuzsasun

' ' '
a =

=2

Y

ANAUR

TAULA g9d9N A5 bR TUN1595798U BRCAT/BRCA2 Lot suwlasa1makusniud

Probability of intensified surveilance (positive) to ovarian cancer
Cost of gene testing

Discounting rate for outcomes

Discounting rate for costs

Cost of direct-med (IPD) of BC

Cost of direct-nonmed of Well

Utility of Well

Cost of direct-med (IPD) of Post OC

Cost of direct-med (IPD) of Post BC

Cost of direct-med (IPD) of Metas OC

Cost of direct-med (OPD) of BC+OC
Probability of standard care to breast cancer
Mortality rate of BC year 4-5

Cost of direct-med (OPD) of Post BC
Probability of standard care to ovarian cancer

Probability of RRM and RRSO in family member

-537% [
] Max
B Min
-600% -500% -400% -300% -200% -100% 0% 100%
sasavuag ICER Mul8auuilas iWaulmundinudu ICER vasda8ausazeuls (ICER = 54,386 insiailguaig)
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sUN 11 n319 Tomado Uan3e8arvaeA18nTIEIUAUUUTEANSNAE U IYRINITNTIVEY
BRCA1/BRCA2 wian1s3ladennanugnssudmsuugisaduuuasuzssslufianenen
MaRugNIsN WerlSeudisuiulilinisnsiadu MdsuwdadlUlunquanfanenseveay

InTanumsnaneiuguesdu BRCAL/BRCA2 wlaildguudasadiulsmuiiivun

4.2.2 nM5aAseieulhnuuaduenuunaziy (Probabilistic sensitivity analysis)

mlaszieuluvadeauinandusianisin Monte Carlo simulation 91nn158u
1,000 AYs wudrdauseresRun uuazdIud1sv0sUsEAnsnaveanadonluniiniiaby
BRCA1/BRCA2 1l am153dladeniewugnssudmivusifaduuuazuzifdalaiidnenennia
fugnssuuaglasunsdesiunaiialsnuess Wisuieuiumadenveanislifinisnsiamaden
uansnalayly Cost-effectiveness acceptability curve ﬁmamiugﬂ‘ﬁ' 12 (nquiUsuzisaiuy
Aflamidesgefinslafunisnsaadu BRCAT/BRCAZ) SUT 13 (nguaRanemsaveasinganuns
nanewugvesdu BRCA1/BRCAZ) Fafunsmluaninnuduiudszninayamfuidsnuslaiioy
Frefiseaunan (Willingness to pay) f“ﬁJIamaﬁmﬂiuiaﬁﬂfu%ﬁmmﬁum 1A8INAAITAN
wifsdegionsussiumaluladiuauamdmivuszmalng Fadvualiiunusinududives
anuAnlatiedmsulssinelnel 2556 arsdaruszuna 1.2 wirvessgldUssyuifsen
Uszang videUseanal 160,000 Umsieliguanay aswuitlunguiithessasusdifirnadeaged
mslFun1snTIafu BRCAT/BRCAZ uazldunstleaduniainlsauzise azdianninaiuiias

= ¥

Audngaignagifesas 84 vazfimadenvesnshinsiafussdmnuinandufiazduaragiifon

q

av 16 dmTunguIia1unIveINngIanuNIsNaeiusvesdu BRCAL/BRCA2 fiAAuixla

418 160,000 UmseUavn1I NadanvaInIsnsduazlasunistasiunisiinlsauzisy el

d =)

ﬂ’NiJ‘LJ’m”LUUVI‘\]”@Nﬂ’]ﬂ\‘W]ﬁﬂ@H N5ovay 83 sﬂm‘”‘VWﬁ\‘iLﬁaﬂsUE’Nﬂ’ﬁlﬂJ@i’]ﬂﬂUﬁ]”ﬂJﬂ’ﬂNU?%”L‘U‘L!‘Vl

9 Y

whuregfiTosay 17
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=

mwﬁ'wmmaumoman

& o d ' e
ansndsilagnan 160,000 mmﬂmlt!mn’):

1.00
Gene testing

0.90 M—*-_‘

0.80 +
0.70 4

0.60

2
= o050
¥ <
N 0.40
=]
(o
'g 030 -
2
c
& 0.20 0.16
No gene testing
0.10 \\q\_’
0.00
anandaladedailaznine (uin)
sU# 12 n979 cost-effectiveness acceptability curve kandlan1afin19aonve9n15nTI98 ULAY

lgsunstesiumainuesdunquivlsuziasiuundnnudesgiiaislasunisn gy

BRCA1/BRCA2 qzilmnuduailinausiauneladnesialauniigeingg
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- anandisilasnai 160,000 wmeailguanas
S 100+
=
2 090 Gene testing
= 0.33 _ - . °
el Py
@ 0.0
a
-E ./———/"
2. 0.70
2 o0
.
=
12 o0
=
¥ 040
3
(=}
.% 0.30 |
& 020 \ 0.17 No gene testing
<3 2 - -~ -
0.10 -
0.00
40,000 80,000 120,000 60,000 200,000 240 280,000 320,000
anandaladsdailazniiz ()
=i . - o = a
3U# 13 n319 cost-effectiveness acceptability curve Lanslon1afniudonyaan1snIIguLay

lasunisdesiunisiiaugisdungugfaisnssved nsianunisnanewug vedu

BRCA1/BRCA2 qzilmnuduailinausiauneladnesialauniigeingg

4.3 N1SAATITHNANTENUNIATUIVU TN (Budget impact analysis)

N133ATIERATEIVUTEINUAWINTIwINYsETINTaIndeyag UAn1saln siialsauss
wWunverngdlng 22,158 au warauynveUlelsauzisuduuvesndlng 76,440 Ay (2)
Tngananuiuvesidsmgimuslisasnguiiisusifaduaifinnudssgaazasldsunis
737981 BRCA1/BRCAZ mauuvneUfuavas NCON whitudosas 30 vesttsusiasnuuiomn

fadunuinagilgfnisaliieus Sadulmifidunguitasanudssgduudasd wity
6,608 AL (22,158 x 30%) WarANYNVoIEUENz S i ULTTinIEsIgaYiniy 22,932 Au (76,440
x 30%)

SunulszrnsvesgAnlefunsnsnduiunandarnsnamunsnateiuglungy
fuaeiifimnuidesgs fovay 18.60 wazdnsnsueNsuMIATNEUvRIANFesa 16.43 91ndudu
Yfede 4 ausedvas 1 au lasdoug ddldsunsaseduarldsunsnsaduiledUasusise
AnuAssgaiiaslidunisniadu BRCAL/BRCAZ Td3unmsnsnaduuasnuindnisnanesiuduesiu

[
YY)

AeiugAvesd Uisuzisudunlnifinsanunisnateiuiugvesdu wiriu 714 ausied (6,648 x

63



18.60% x 16.43% x 4) wazdurugnalunguitisnnadssgemunamn Winfu 2,462 au (22,932
x 18.60% x 16.43% x 4)

atalsnNnudnenmn1snsIa8u BRCAL/BRCA2 vasUswalnelulagtunuinfidnenmly
nsnsaslunguiihefianudeagefinislisunisnsadu BRCAT/BRCA2 (§U2e Proband (Susuly
nsAumBunaneiug) talies 3,500 ausiad (3.0.A351% 2,500 AU 5.W.57015UR 500 AU WAL 3.9,
adnsal 500 aw) AeifunisduiunsssulsaIvesn1sM IRy BRCAL/BRCAZ waglwinns
Josiumsifinuzifsgihminseiduiuivisnguauidssgddudusnandnenmnisnsiady
BRCA1/BRCA2 vasUseinalnglutagdu wirdu 3,500 ausel wazimualidneninnisnsiagu

1 [

Windufena 55 1n uarduugAvestlefinsanuBunaneiiugasmuinmudasinisseuiy
M3nsaveed (Gevaz 16.43) lasdunamansgnuiusudszanalaglismansiaduvesioed
\usatiagtiudl 21,300 UM (Scenario 1) wagsIATIFITBIausluiUsTYNBYNTIINT MR
Uspianuagvaualumslifuinisasisugy adsdl 8/2564 Fufl 2 ngednieu 2564 Fmnlusunan
Unmnsasmsannndu Sanuuinisliuinsninduduuazgnas metenvanansnanliinde
15,000 U (Scenario ) Tngduiugtisnazgifaenssithuduinnansenusuauuszanalu

LAazUUDIVI9dne Scenario haAILUANS1NN 14

A199N 14 wanad Ul Uie S aiuNnquANEEegenAdslATuN190 33980 BRCAL/BRCA2 uag

Y

'
=

Reenssnlasunsnsdulunaardmhunlglunisamuanansenuausulssanu

adle i1 | Uiz | Vi3 | VA4 | VAs
FrunugtheuFasuuiinnudegs 22,932 | 6,648 | 6,648 | 6,648 | 6,648
FnenmuesnisanaBudfindudosay 55 nd 3,500 | 5425 | 8,409 | 13,034 | 20,202
ﬁ‘hmucywﬁﬁgwm 2,605 | 4,037 | 6,258 | 9,700 | 15,034
SuanugARlFTuNIATIREY 428 | 663 | 1,028 | 1,594 | 2,470

sulsstnandnalamnldmaansaguvestiedusiamiagtu (21,340 uin) azuans

|
A =

Tums199 15 Tnssudsesunaeasdoninliinisnsnaduduiuuszanalunssnulsausisaiindy

[

InssudsvanaSnwvesrUaelutn 1 wiidu 21 Sruumiasiiudulin 2 (62 arwum) U9 3 (121

Euuw) U9 4 (214 v S99 5 (360 A1uum) T 5 U wihu 778 A1uum wavA1Snwnves

AlUTT 1 Wiy 16 SuunuasdiuTudd 2 (44 ruum) 99 3 (90 druum) 7 4 (163 duum)
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=

8907 5 (277 duum) 33 5 U wihriu 589 auum sauashwvessUlenavgivindu 1,368 au
UM JUUsEINNYaIMIaiannIsaTIvturas lasunistastunsinuzse wuadualdaelunisngia

gu lneAmaguvesiUlelutusnviiu 75 Auumuasiiaduluyng Unudnenmnisasianiig

-

WY Agdaudszanusiu 5 U Wiy 1,079 auum uagaA1nsIaduvesgyrdtunausUiginunis
nateRugesdu Tudn 1 Zewindu 1 Auuivwasiiutuses s wWuiy 530 5 U wihiu 15 a1uum
TuaneAmIRdurewUlsuargd 5 U wiiiu 1,095 auum diusuyuveinislesiulazinm

uzisdlunguresilenisnsiadunazlisunisdesiunisiaueisazvindu 20 Auumluli 1 uae

£ '
= =) a

Fu U7 2 (52 §1uum) Vit 3 (107 ruum) Vi 4 (193 duum) 8997 5 (326 druum) 5 5

a

i
Wiy 699 Aruum ddwsuvuadesiulasinyivessy i windu 16 aruumluln 1 uazsiiadulud

[y

7 2 (44 31uun) U7 3 (89 a1uum) U9 4 (162 aruun) 29U% 5 (275 anuuin) 594 5 U winnu
585 auummilosiuadesiunazsnwverUisuavy1isin 5 U wirdu 1,284 a1uum ety
JuUsEInunsIutarlssunsdaaiunsinutsesin 5 U wihdu 2,379 &1uuv

Lﬁ@ﬁ?uqu}\laﬂi%ﬁ/]‘lJV]’]NUUﬁ%ll’]mVl’NLgaﬂ%@ﬂﬂ’]i@ﬁ’l‘\]guuaﬂéﬁUﬂ’]iﬂaﬂﬁUﬂﬁﬁLﬁm\I%L%\‘i

=

Wgusununadeanvaeldiinisnsiadu wulnludi 1 azdinansenunsuussununiudy 75

a

A1 UN 2 (108 @1uu ) U9 3 (168 a1uuv) U 4 (259 a1uu) wazUf 5 (402 a1uun) 573
5 Un1sasradutazlasunisiasiunisiinuziSaziinansenun1sulssnannInsiilansiaty

1,011 81UV A9LERILURISIN 15

65



A15199 15 LARUUTEUNN 5 U wazn152auUszunuuaIn1snsiadutazlasuni1steaiunisiin

nuiSadSeuiisuiuliinisnsiaguves Scenario | (AMM5998U BRCAL/2 windu 21,340

Um)
Juuszane (@uum)

raen Ui 1 Ui 2 Ui 3 Ui 4 Uiis 394
yadend 1. ldfinnsmsaadu
- Adnwwesiae 21 62 121 214 360 778
- ANSNWIYDIYA 16 a4 90 163 277 589
shuAnSnYavA 37 106 211 377 637 1,368
madeni 2. mnsandusagldsunsdostiunmsinuese
- Ansaduesie 75 116 179 278 431 1,079
- AMNTITUTVDIYIA 1 2 3 4 6 15
FIUAINTIVEY 76 117 182 282 437 1,095
- AndasiunazSnwvesthe 20 53 107 193 326 699
- mlasiunazsnvue g6 16 aa 89 162 275 585
sAUosnuuazsne 36 97 196 354 601 1,284
muﬂgwm 112 214 378 636 1,038 2,379
WNansEnuIuUsean 75 108 168 259 402 1,011

minlusuaninisusuandmsadulugisuzsaduuifanudssgeaiiaslésunimsa
g1 BRCAL/BRCA2 Wi 15,000 U agiilnsuuszanallumsnsiaduvesiiisanaundeUusn 53
fuum U9 2 (81 dwuw) Tt 3 (126 dvuuw) Uit 4 (196 &ruum) Ti (303 duum) sau 5 9
WRB759 a1uum inlviansznuausulsEanngd 5 U anaavie 691 AMUUIM AILAAITIEAZIEEN

Tums17i 16
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A15199 16 LanaUUTEUN 5 U 1azn19eauUssunauean1snsadunazlesuni1steaiunisiin

yzSaUSausunuliinisnsaduves Scenario Il (A28 BRCAT/2 Winffu 15,000
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