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Abstract

Objective: To compare the cost-benefit analyses of four prenatal Down

syndrome screening and diagnosis of four scenarios in Thailand.

Methods: Decision-analysis modeling was employed, and four scenarios
were compared: 1) do nothing (base case), 2) amniocentesis for pregnant women
aged > 35 years, 3) prenatal screening and amniocentesis for pregnant women of
all ages whose screening test positive, and 4) prenatal screening for pregnant
women aged < 35 years and amniocentesis for pregnant women aged > 35 years.

Prenatal screening refers to six screening techniques: 1) first trimester
serum screening test, 2) combined test, 3) triple test, 4) quadruple test, 5) serum
integrated test, and 6) fully integrated test. The societal and government
perspectives were used; therefore, costs included direct medical costs, direct non-
medical costs and indirect costs. The outcomes were assessed in terms of
resources saved and willingness-to-pay from averted Down syndrome babies. One-

way and probabilistic sensitivity analyses were applied.

Results: Compared to the base case scenario (do nothing), the 3rd scenario
yeilded the best value for money. The benefit-to-cost ratio was 1.03 — 1.24 and 73 -
623 baht saved per pregnant woman. The expected number of live births with Down
syndrome decreased by half under this scenario. The findings also showed that all
screening techniques appeared good value for money under this hypothetical
circumstance.Although the anticipated workload of amniocentesis exceeds
Thailand’s current capacity, it is possible increase the capacity in the near future.
The 2nd scenario also demonstrated good value for money; however, the expected
number of live births with Down syndrome decreased slightly. In addition, the
amniocentesis workload is far beyond the existing capacity. The 4th scenario
generated more costs than benefits and also caused an immense burden on the

current amniocentesis capacity.
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Conclusion: Prenatal Down syndrome screening and confirm with
amniocentesis for every positive test result was the most appropriate financial and
practical option. Every screening technique was worthwhile. However, there were
several conditions which should be taken into account when selecting the most
suitable screening technique, for example, laboratory capacity, gestation age,
budget, and the number of capable health personnel who can perform the particular
screening test. Some negative consequences needed to bear in mind, for instance,
abortions of normal babies due to false positive and risk of miscarriage from

amniocentesis procedure.
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10 Elum@aéiu'amiﬁmqmﬂﬂdw 35 1)
Iamm,l,ﬁamnmsétaﬂiiﬁﬁﬁn&jummsmaﬁé’ﬂmﬁﬁ e 0.2700 0.0062 R
16 sl,um@wizamsﬁmqmnndw 351
é"mwmsqﬁmiézaﬂﬁﬁnsﬂwamimmfm%wLflumn 1né 0.9200 | 0.000072 02
Tamauisanmsianziined fieh 0.0065 0.0022 i
AMUTNUBI Septicemia ‘Lmﬁnﬁﬁﬂaﬁ'ua’m'ﬁmaﬁ fidn 0.2146 0.0286 FON1U
AMNPNVBY Respiratory Infection/Inflammation luiéin fien 0.4342 0.0345 FUNINW
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suuny ANNAAIA
aauils s Aade Aan 819849
N3z NIATZI
ﬁﬁmjummsmaﬁ LAn
AUTNVB4 Cardiac defect ‘Lwﬁﬂﬁﬁnéjummimaﬁ e 0.4488 0.0347 WA
AWTNVB4 Gastroenteritis IuLﬁnﬁﬁmﬁummmﬂﬁ fien 0.4920 0.0348 arm
ANYNVBY Other Digestive System Diagnoses u fien 0.0856 0.0197 N3
Lﬁﬂﬁﬁn@ummimuﬁ
%aﬂa:*’uaaLﬁﬂ“?iﬁnéwmmi@’nﬁﬁvlﬁ%'umins:@fu fidh 0.6563 0.0296 B
NAIUINT
ﬁ”am:maaLﬁﬂﬁﬁﬂéummsmaﬁﬁ"lﬁ%’umsmLa'%u fen 0.6789 0.0445 B
v stulsaSon

* doyaanangdszine
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A19197 3 ﬂ’J']&le’JLLﬂzﬂ’ﬂll"ﬁﬂLW’]Z“]J?Jx‘]ﬂ’]i@]i’l’ﬂﬂia\‘iLLﬂZ@??%%ﬁ%ﬁﬂﬁlﬂ%

LUUIRE
- sduuunis .
25N130399 * anula AMNIUNIE
n3zany
First trimester serum screening “
test o 0.68 0.94
Combined test fidn 0.83 0.95
Triple test e 0.81 0.93
Quadruple test fieh 0.84 0.94
Serum integrated test fen 0.88 0.96
Fully integrated test fien 0.90 0.97
Amniocentesis e 0.99 0.99

3.3.2 AN

aaﬁﬂsznaumaaﬁunu (costs) Usznavasg ﬁu‘qumamamqmmwmﬁ AN

v

neanf lilanensunnd wazdununisdan nalenzddunuluyunasizuae:

A v a !

%Lﬂi']zﬁLﬂW’]Zﬁﬂl’ﬁ/ﬁi’] BNI090U ST NN BTU L Tn éﬂﬁﬂ{i']%%é’ﬂﬂizﬁ’uqﬁlﬂ’lw

U
WAITAAzAIBUNIUNIluNIANInIa liinnsasiansasnarifiansnonunaen aInn
dununIenziluyunaiguafodununInTInInIuwng (direct medical cost)
VAT mumﬁLﬂﬁ:ﬁﬁunu’tmg‘uuaaé’aﬂm:mamquﬁunumam‘mgmam{
nanue lidlasazidugde tiu laswsuna S3une fsaw daouazgn@ aanu
v d'A 6 & s d'
dununianeilduainnn 4

A15191N 4 ﬂi:mﬂ"uaaﬁunuﬁ%msw:ﬁ

. ABNBNITATIINTDI . 5 A .
szianaunn N ARNWIDILANNANIEANIN
wazInIRYNONANDA
AUNWNIA 1. damamaiesudnmavesms | 1. dlddsldunsunisess
neNITUNNE ATIINTAINAUARDA i"mﬂ’lf_u,ﬁnﬁﬁﬂa;ua'mmnﬁ
(direct medical 2. dhamanedasdjidnmazasms | 2. é1lgelunisinmaims
cost) amaifanunounnee unIndausasnguaINIal
3. @usmsliduSnm 3. ANFILRINAMWINTT
4. msl,ﬂfihm‘l,umsqﬁmigamiﬁ
5. A1vinAaaa
ﬁun%mamaﬁ AN e eLEuN1sas @hgl,matm"l,mﬂumams
TaiTanne Qﬂ'smmztgﬂ&ﬁamwuuwwﬁ (informal care)
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nsunng (direct

non- medical

cost)

AWN19DDA 1. dunundanwaasihouazg@ dununaanIwasinavas
(indirect cost) aswuuwng Lm:ﬁg’]amnmsgumﬁnﬁﬁ

v

9

UNUHIAWVBILANUNRININMT

9
qaﬂﬁiﬁdﬂiiﬁﬂ‘ifﬁwﬂﬂ’mﬂ’ld

nauaIMIANI%

ﬁagaﬁunu"l,ﬁmnms%miw:ﬁm gludssina Iﬂﬂﬁunumsmmma

Wl JUAnIdmInda3T micro-costing  dunuMIINEIAIMNILNINTauLazlin

I aaﬂg;ummimaﬁ LLazmiﬁam‘%uﬁ'@ummﬂﬁa’mﬂaHamnﬁnmlfm 89U

souwenualudszinalng dununisasenldlamensuwndldannnissunisol

WTUUINIT U ngaiaid wiagdunateadnidngueinisanid Tayadunu

nanuaazgnuuLdudunuil 2554 ﬁwﬁ"nﬁiwmgﬂﬂnﬂ (consumer price index %38

CPI) @30n37191 5 wanand uuudisesiinseuszuznamsdnmannnii 11 dunu

o . L v ae . . . .
°?'1mmuluamﬂ@ﬂ,wmaL'sm‘ﬁLmﬂmaﬂuvl,mumiﬂiua@lmﬂugamluﬂﬂaquu Tay

lfaanUsuansonay 3

A o A o
@13197 5 dunuiltluunudnes

aInrItuazydllannaansaAfiadunan

ARDA

. r2 LTV EPONP m’]iﬂmﬂ .
AN n3 e, ARan 81989
nszang | (UIN/AI) A%
ﬁunumsm’m first trimester serum WNENN 1,037 104
screening test
@Tunumsmn combined test LNV 1,676 168
AUNWNNIATIA triple test AN 1,139 114 RIS toe
ﬁunumim’;ﬁ] quadruple test LNYNN 1,546 155 3% micro-
ﬁunuﬂ’ﬁm?ﬁ] serum integrated test LLNUNN 1,873 187 costing
@Tunum‘smaa fully integrated test LN 2,512 251
ﬁunumsm:ﬁﬂﬂ%’nmqﬂm‘[ﬂw WA 4,083 321
ﬁunum{lﬁﬁﬂﬁnmﬁaum:ﬁms""] LANAN 709 71
ﬁunumiqamsﬁaﬂﬁﬁ WNNAN 2,617 262 )
ﬁunumw‘imaa@ﬂﬂmmuwﬁ WNNAN 2,251 225 o
AunwNIYiasnaan NN 8,315 832 an
dunumanssi lilsmansuwnduesmdgs WNAAN 1,964 196 WLUROLDY
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. UL | gaipdy s | TR . -
AWNI N3 e ARan 21989
nszane | (UIN/A39) ANATEI
dunuanaadiaveidnnguaIninnig uwnuan | 2,476,928
- @Tunumamaﬁmmmwvlﬁmauﬁnna;u WNaUN 938,520 F0N0%
21M3AK FUNIWLAN
UAITN G
N
- ﬁunumamaﬁ"L&ilﬁmdmiLLWWﬁmaaLﬁﬂ wnNN 731,770 LUUFDUDNN
naNaIMIAIE
- dununsdanvadnarandnninaIms | unuan 806,638 LULRDUDNN
a1l
dunundananandnd (nadigne@nis uwnuan | 1,187,196 fwrmulag
faasfnuaLInUaaw) l4dayaan
(18)
mwmﬁafhdﬂﬂmaamwﬁmﬁmmsﬁymﬁﬁ AN 50,000 13,367 WUUREUDNN
m'szmnﬁmam@amq@‘hnin 35 1) =
mmLﬁu‘lﬁm’ﬁﬂmaamwﬁmﬁmmiﬁqmﬁﬁ AN 30,000 22,983 LUU&aUDNN
nmzanvivaswiianguinnin 35 1 =
mﬂmﬁulﬁﬁhwaamwﬁmﬁlmﬂ’liﬁymﬁﬁ WNNAN 50,000 12,535 UUURDUDNN
mzanivaswdginnany ¢

* diunull w.e. 2554

. . <9
= ldanaisagiulunsmeainassasenuidnladng

lugownisaininiInsansad a:ﬁLﬁﬂnﬁjsJmmimaﬁl,ﬁmﬁ%wmﬂNaaumo

2INN13A33T Uananh mﬁaﬁoﬂﬁﬁﬂmmwudwmsnﬁmjummim'sﬁm'«ahi
ﬂam%ﬂﬂ’]‘mﬁﬂ’]iﬁdﬂiﬁﬁﬂqﬂi’m AII ﬁuﬁumtﬁﬂﬁmi@‘hLﬁumimaﬁmiamaz

o

aa v =3 t!ld o & v
AUNIRLUNDUARDA %0?]:5’3%@]%“(}%‘1]80Lﬂﬂﬂ&lﬂ??zﬂﬁ')ﬁ%’]%')%%%dﬂ?F_I

3.3.3 WA ba2adllIunINAIINNTDINALATIVIRIRLNOUARDA
NAlaUaIlUTUNINATIANTBILALATIATINIRNOUAREAI WA baLT® 2
Uszinn de dunuidszndaldannisdudullsunany (@unuandniiniizeny)
WAZWA N9V (health outcome) M3dnmiTanalanisgunwlugdunusas

3 ' 6 a e 6 v =Y = k3 o
anuanladrsvasamumaniaund lasnssunwsalgniany 25-45 U daadna
& ad o o & & A & A

gnnlaun@AariuiaiainTid uazyasluassdiniizand winaunsnwds
19 on o A A a A ' £ a o &
yasluasidluliinrzandld viwezbudaroduuiniigarinls? - Fadudwud

v 1 d’: =~ A g// dy a I~ 9 al’d g & a
V&ADIIVEATILA LD Tuiaan 6 LAan mumnz/u@Zﬁymwyn@ummmnmnmn
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VNI TUARTaUA T IInNG (9% ARG FA1TNEINEILIE 9897 1INUWIAA
anuduladnedisitdasaina (bidding or bargaining format) I@ﬂﬂ’mm:mua
a o v o P & = a A o X A
Mnasudulinugaaunisdn mnuuazinaudsuudasdrfiaualiuiniunie
UauaIMuAINDUBDILABLILGAREATY au"l,ﬁmm'mﬁﬂaahUgdq@ﬁﬁmmmmmlu

MINeLazduaIe

3.3.4 MIAWIRARBHA A
A o o ° v v 2 e ) P (5)
nIsULAAFIILNIAIWI AU ULazHa ldvasnsEns T uaszUf 1
duwmdununala 2 33

1) é’ﬂmu"uaawashmavlﬁﬁuwa@mﬁunu (ratio of incremental benefit to

incremental cost)
A Benefit

ACost

2) Na@mmaamu@mﬁunuﬁ’uahummavlﬁ (difference of incremental benefit

to incremental cost)

A Benefit — A Cost

dl o v
Tasilainua b
A Benefit

v € v (1:' 1
WA MUBIRDIUNNTONAN g — WA LAUBIRAIBANTEIN AT
aTINTRILaLIRInenaUAREA (FD1UNTILE1984)
A Cost

AUNUVITDIUNITONI ) — dunuvaIanIUnIIa Laifinng

aTANTRILaLIRIRnaUAREA (FD1UN1TILE1984)

ﬁu‘qu"naaLL@ia:amumizﬁﬁ]:muﬁunuﬁﬁaﬂ%@ﬁLﬁ%IﬂiLme
(C1+C2+C3) LLa:ﬁmTunwumLﬁﬂﬂajummsmqﬁﬁ‘hmmﬁa (S1+52+S3) fifiaan
waaumwaamim'saLLa:"?‘iLﬁmnnnﬁﬁ%@aéix\mﬁﬁvlajmu%’ummﬁmﬁ%maﬁ
mhwmﬁunuﬁamﬂ@iamﬁag@msﬁ 1 98 SIBHA LAVILAZ RO TN WI T
NaRaTINvadanudnladne (W) ﬁuﬁunuﬁﬂimﬁﬂw (S1+S2+S3)  NNT

= a a 1 €
NANLa mmsuqmn@u 21NN
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a 6 1 1
3.4 myanzianalaunan
= Aa & o o . . aaA
msfnsBitazianu lduunensesaiuds (uncertainty analysis) 2 3568
maAlanzrany liuinawuuufiazaiuls (one-way sensitivity analysis) WazA13

ez ldusinanuuuainusinaziiy (probabilistic sensitivity analysis - PSA)

a 6 1 1 =1 L & a 6 1 1
maAenzranylninentuuiazawds iWumdensrenuliuinen
o 4 @ A A o ° Y A A ° A A
lasmsausnaaudsnanlafiazar lassnualiaindsang fldluuuuiiassiiaiah
\ @ A = A ' "o ' o aA 4
trmaduudsnlslunsdnmifasznindrdgauazdigigasasszauanuisoi
95% (lower and upper of 95% confidence interval) dutsiaule wiw el
AN UNITVBINTATIVNTES NTUANTUNNTATIINTEY MTUBNTUNTLANLHIASY
mMIzaNiumMIganIaIaTid lamauisanmaanziein ansgnmaialinim
wialiaunIndou AuNuN1IaTINNMIuNNg dununaessflilsmanisuwnd

a [ 1 1 1 | I 1 1 s ‘Sld
nrianzdanebivduauainanuirazidn ilunsgudtaiud 10
anudidny ldwian giunasdmauansuzniuanuastayai ldimuasuudgiunly
o ' I3 . . A o Qs { v
laptimgudwIsiuuy Monte Carlo simulation Failumydnaasnasnifldannis
a [ vg’ a & ad 0 J o J 1 e
Aemzidununalagiu 1,000 a3 AnIguddanlnegiuansmuenINIzANY
v P @ ' @ & A ' = a Ao
vastaya laoh 1) Toyannuihazndudeldrszndne o fs 1 aziimInzasuuude
v ¥ s A ' 4 a v
2) Teyadunuidslidrunnitgud azlinnnszanouuuunuan 3) Tayaandsesing
FAWIWBNIN LT ﬁagaﬂi:mmi:ﬁuﬂi:mﬂ ﬁa;&amnmﬁmm:ﬁaﬁmu (meta-

analysis) aziimInszansuuulng

4. HANSANBN

s:' 1 a ‘3‘ € 1
4.1 HANA1AINZNATWIRADIWNITIEATS 9

= o A ' a & & v 4 o =

mIans i mimnanaiaineziialuluaniunnsaiane g laun s1uauan
ﬂsjua'm'ﬁﬂ'nﬁl,ﬁ@ﬁ%w FIUIUATINTWIIILD ﬁ‘hmuﬂ%'amiqamsﬁamsﬁuuuﬁﬂa
FIUIUATIN THIIINATHAILUIAT BRZATZINWINZIIATIMAzATI AT Lo Loy 5
AMUIIINIWINATIAIATIA 800,000 Teidiall laglgaranyluazanudmwie
PYPINNTATIINTDIN risk cut-off 1:250

= ' ¢ a_Ad &a VA P

nnguansanstifefizwluaniunisnin 1 (Liinsasansesuazifiads
Aaunaean) J91un 1,152 38 lugaumsali 2 (@5193lassnauaraameitian:
¥ - & & L Ea. s L.
e lundsasasidony 35 Tauldiviim) Sdwmau 852 o Sefiatraaaslaianin
A A Y &a ' &a &l Ao
Waisunuaawn s 1 dulugaiunsali 3 uazaouwnsoin 4 J31uau 325-
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1,023 T8 @937 9 NIALHDIIINIANBENTUNINTIANTDY ATAITHIAE UAzNIEd
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11’1ﬂﬂ’j’lﬂ@;&lﬁqﬂﬂ%ﬂ‘i‘iﬁﬁﬂ’]’)zﬂ’]’lﬁ U3znaunNUAINALINADY (false positive rate)
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& a & ° : . Ao

auld wazanansaslundsasassianydinit 35 U) Gdwau 19,412-46,360 1o
W8z 104,257-122,704 318 @N&1aY a4 L3y :InmMId1afiannusunInues
weasdfdanisanatienzilaslalavnniteiiludzsinalng langudidowug

9 A & 1
) WUINVAAMNEIUNTNAIUGAL W71 2548-2552

o 1

ARATAIITUANE FOTUNTIUNA (

aHIzwINg 11,232-14,556 Mudall uardwiudadvgiganausarildlasludas

Usudpsdesduanianiafimduyaaing iudwanlaiiiu 20,000 1o/A danu
S A a £ & 2 a A

AMIzmanzinanazasalaslulaouiiiatulugoiunmsain 2 waz 4 Fuiula

ANuRINNITeIU T e ldunn

{ { ' a £ . o ) 1A
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DI | MWW | IWINAI | 4 %
Py ) VIMIABATINITUNI M3z
: nIYANT BB A R cAs
% 1912W1A90
i a1 s i INNIIRIEUIATY
a LAZAID
ANiia | une avaFan S TasTaToa
& own own -
3w L9 wuuasla
1. laiinmsasansasuazinessnanaasn
Cwwe [ ] - ] - | - | -
aa o 1 Y aa & a o ¢ s A
2. m'ammmynauﬂaaﬂmmmmzmm'ﬂumymommng 35 Yol

‘ 852 ‘ 300 ‘ 360 ‘ 3 ‘ 556 ‘ 87,472

=

3. A379N32IUATATINIRIRLNONARDA IWAEINIATIANNTEY

3.1 First trimester serum

screening 562 232 828 6 253 40,460
3.2 Combined test 429 177 1,013 7 210 34,031
3.3 Triple test 395 119 804 6 291 46,361
3.4 Quadruple test 372 112 834 6 240 38,466
3.5 Serum Integrated test 341 103 874 6 169 27,337
3.6 Fully Integrated test 325 98 894 6 118 19,412

9 s 3 & < =
4. aviiedsionaasanisifionsinailwndeasassieny 35 Dauld uazasronseslunds

. \
MIATsRe1gaIne 351

4.1 First trimester serum

screening 448 159 902 6 778 122,704
4.2 Combined test 358 127 1,023 7 741 117,029
4.3 Triple test 332 96 890 6 811 127,877
4.4 Quadruple test 316 91 909 6 767 120,955
4.5 Serum Integrated test 295 86 936 7 704 111,202
4.6 Fully Integrated test 285 83 949 7 660 104,257

* “iTaga‘lums’mﬁ%ﬁmnn'ﬁqmﬁwmmﬁw Monte Carlo Simulation
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