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Executive Summary

Assessing the Pilot Study for the Prevention of Down Syndrome

Down syndrome is a hereditary condition that occurs due to a chromosomal
abnormality, specifically chromosome 21. Children with Down syndrome typically have various
health issues and shorter life expectancies. Symptoms that are clearly seen in people with
Down syndrome include intelligence in the mildly-to-moderately low range, congenital heart
disease, and issues with blood circulation, hearing, sight, digestion, skin, respiration, and the
endocrine system. In Thailand, it is estimated that approximately 800 — 1,000 children per year
are born with Down syndrome. One method for detecting Down syndrome is to conduct a
prenatal screening test in pregnant women to determine whether the fetus has developed
the condition.

A study in Thailand that assessed the cost-effectiveness of prenatal screening and
diagnosis of Down syndrome in the country found that screening and diagnosing pregnant
women via blood tests, followed by an amniocentesis if the risk of Down syndrome was high,
was cost-effective. Thus, the Sub-committee of Health Prevention and Promotion under
National Health Security Office (NHSO) approved prenatal screening and diagnosis of Down
syndrome as a new benefit for the 2016 fiscal year. Moreover, the Maternal and Child Health
Advisory Board under the Department of Health, Ministry of Public Health (MOPH) passed a
resolution for the Department of Health to consider providing prenatal screening and diagnosis
in pregnant women. Therefore, a pilot study for the prevention of Down syndrome was
initiated in the five following provinces: Chiang Mai, Lamphun, Khon Kaen, Nakhon Sawan, and
Songkhla. The aim of the study was to learn more about the program’s management and
services provision, particularly the guidelines for establishing a services provision framework

and determining an appropriate method for expanding the project.

Objectives

To assess the pilot study for the prevention of Down syndrome.
Specific Objectives

1) To assess the provision of services for the prevention of Down syndrome in the pilot
provinces and compare it to the Royal Thai College of Obstetricians and Gynaecologists’
guidelines.

2) To assess the results of the provision of services for the prevention of Down

syndrome in the pilot provinces.



3) To provide guidelines in the provision of services for the prevention of Down

syndrome for expansion to other provinces.

Methodology

This study aimed to assess the provision of prevention services for Down syndrome.
These include genetic counseling about Down syndrome, screening, diagnosis, and abortion if
the fetus was diagnosed with Down syndrome. In addition, hospital laboratories in the pilot
provinces were also evaluated to determine whether they followed the guidelines created by
the Royal Thai College of Obstetricians and Gynaecologists. Finally, a four-pillar framework
was used to determine the factors that contributed to the success of the pilot study, namely:
1) output and outcome; 2) services provided; 3) peripheral factors; and 4) stewardship at both
national and regional levels. This study was approved by the Research Ethics Committee at
the Institute for the Development of Human Research Protections in March 2016.

Both quantitative and qualitative approaches were conducted in this study.
Information obtained from the Department of Health’s pilot study output reports were
reviewed quantitatively. Meanwhile, the qualitative portion consisted of document reviews
and in-depth interviews with the project’s managers at both the national and regional levels.
Document reviews and interviews at the NHSO and the Department of Health were conducted
at the national level. Regionally, documents were reviewed and interviews were held in all
pilot provinces with each of the following: health promotion centers, provincial public health
offices, Maternal and Child Health Advisory Boards at the provincial level, the pilot study
advisory board and working group, and representatives of service providers in hospitals in their
respective provinces, i.e. one representative among university hospitals, health promotion
hospitals, hospital centers or referral hospitals that conduct amniocentesis or abortions; one
community hospital with an obstetrician and one community hospital without (two in total),
three district health promotion hospitals under the supervision of that province’s community

hospital; and a personnel representative from every laboratory.

Results

Many organizations played a role in the prevention and treatment services for
Down syndrome. On the national level, the Department of Health was responsible for many
facets of the project — providing policy, various documents such as operational guidelines for
the project, leaflets and flip charts for genetic counseling, data forms, and monitoring

performance. Meanwhile, health centers and public health offices in each pilot province were



the arms that carried out the Department of Health’s policies and liaised with other provincial
agencies involved in the project, including monitoring the implementation based on the
provided guidelines. Regional health promotion hospitals, university hospitals, hospital
centers/general hospitals, community hospitals, and provincial health promotion hospitals
provided the prevention services for Down syndrome, and laboratories in regional health
promotion hospitals, university hospitals, hospital centers, and the Faculty of Medical
Technology, the Prince of Songkhla University, analyzed the genetics and chromosomes of
patients. In addition, each province also formed an advisory board/working group to increase
the effectiveness of the pilot study.

The pilot studies in the provinces did not begin at the same time. Some of them
were able to begin the pilot on 1 October, 2015, the designated start date set by the
Department of Health. However, other provinces had to start the pilot later due to resource
and fiscal constraints, particularly Nakhon Sawan and Chiang Mai. Both lacked the experts
required to build capacity in personnel and therefore required training courses to be held. In
addition, fiscal limitations in Chiang Mai limited its ability to provide screening even though
these costs would later be reimbursed by the NHSO since the chemicals used for genetic
testing were expensive. Eventually, once the training courses were held and the necessary
budget was provided by the NHSO, the remaining provinces began their trials.

During the trial period from 1 October, 2015 until 31 Ausust, 2016, a total of 12,547
pregnant women received prevention and treatment services. The province most receptive to
prenatal screening was Lamphun (99%), although the rate of false positives came out to
between 4-10%'. Meanwhile, acceptance rates for amniocentesis were highest in Khon Kaen
and Lamphun at 98% and 979%, respectively. The province of Songkhla had the lowest
acceptance rate for amniocentesis with 39% of pregnant women who were screened as high-
risk being receptive to the procedure. Finally, a total of 25 women went through abortions
once it was determined that their fetus had Down syndrome.

Monitoring and assessing the results of the study utilized both supervision and
performance reports. Supervision was divided into two types: 1) supervising performance on-
site via the advisory board/pilot study working group, where an officer was responsible for
coordinating tasks between the health center and the provincial public health office was
designated as the Secretary; and 2) supervising performance via meetings in provinces where
an advisory board/pilot study working group was not formed. On-site supervision enabled

hospitals to provide services and resolve cases if the screening results were deemed high-risk



or abnormally low. For supervision via performance reports, a template was designed to
provide an alternative in monitoring pilot study records. However, it was found that the
template was not sufficient and resulted in misunderstandings about definitions and data
discrepancies. Moreover, utilizing Microsoft Excel to record information onto the template was
not easy or intuitive and resulted in many provinces sending their reports after the given
deadline.

Screening and diagnostic services for Down syndrome begin with hospital staff
providing genetic counseling about Down syndrome to pregnant women. Since these staff are
also responsible for providing advice about antenatal screening, they have the potential to
provide genetic counseling as well but must undergo further training about Down syndrome.
This pilot study provided training about Down syndrome from both theoretical and practical
perspectives as well as supporting counseling media such as flip charts and leaflets about
Down syndrome and screening methods. However, once the staff began providing counseling,
the advice provided was shortened even further as the amount of time given only ranged
between 10-15 minutes to account for the number of pregnant women or services provided.
Consequently, important information was left out such as the severity of Down syndrome.
Moreover, only some pages of the flip chart provided were used during counseling while some
hospitals decided to use brochures instead of flip charts due to various factors: convenience,
concise information, being suitable for the duration of service provision, and the ability to
bring the brochure home to study later.

Moreover, medical results from screening for Down syndrome should have been
recorded as “high-risk” or “low-risk”. However, this study found that some hospital staff who
provided counseling used various terms such as “normal”, “abnormal”, “at risk” or “no risk”
in documents such as the Mother and Child Health Handbook - a notebook used to record
the development of the mother and child. This may result in the patient misunderstanding
the screening results.

When storing and handling the serums used for blood testing, the temperature
should be set at an appropriate level to minimize false positive readings. Staff from each
laboratory received training on how to store and handle the serums. However, during actual
practice, it was found that some laboratory staff were not aware of the correct procedures.
This was because these staff were not the ones who attended the training, or they attended
but were ultimately indifferent to its importance. As mentioned earlier, transferring the serum

to laboratories required temperature levels to be set at an appropriate level. Some provinces



monitored serum quality by placing a temperature monitoring device in the storage box. If
any problems occurred, the hospital that sent the serum would be notified so they could
diagnose and rectify the situation. In addition, patients’ medical information should be
included with the serum in order to perform the proper tests. The assessment team found
that the information provided by the laboratories were sometimes incorrect, difficult to
decipher or incomplete. These factors played a role in the additional time required to analyze
the sample and may have contributed to screening errors in both high-risk and low-risk
situations.

Many hospitals delivered their Down syndrome screening results late by more
than 14 days from the deadline stated in the guidelines. As a result, subsequent procedures
were unable to be carried out in a continuous manner, potentially resulting in failure to
terminate the pregnancy prior to the 24" week. Only one laboratory was able to deliver their
results within 3-4 days due to proficient resource management. In addition, an appropriate
amount of serum should have been used for each round of genetic testing to lower costs as
much as possible. However, some provinces only had a few number of pregnant women take
advantage of the services provided. Consequently, the pilot was run at a loss in these places
as the initial costs for genetic testing were higher than what the NHSO was able to reimburse
(1,200 baht per person). Finally, the procurement costs for the biochemical reagent might
have been higher than the amount that the Head of government sections are authorized to
approve based on the Regulations of the Office of the Prime Minister on Procurement B.E.
2535 (1992). With laboratories being under direct supervision of hospitals under the MOPH,
these procurement constraints posed compliance risks with the aforementioned regulations.

Diagnosing Down syndrome via an amniocentesis and chromosome testing was
conducted by hospitals with obstetricians or university hospitals and hospital centers/general
hospitals. These venues provide the abovementioned services for referred pregnant women
in addition to diagnosing other genetic diseases such as thalassemia. As such, if diagnosing
Down syndrome were to be included together with other diagnostic processes, a system for
recording patient data and referring pregnant women should be thoroughly considered. For
example, if a pregnant woman comes to undergo an amniocentesis, the first attending medical
officer should ask whether she wants to also test for other potential risks which require
amniotic fluid. This would reduce the chances of abortion due to undergoing amniocentesis

more than once.



Abortions for fetuses diagnosed with Down syndrome are typically conducted by
obstetricians. However, the assessment showed that some obstetricians had negative opinions
about abortions, particularly in their beliefs or the laws governing the issue. This may have
played a role in the adequacy of abortion services if the fetuses were found to have
abnormalities. Regardless, results from all five provinces showed that in cases where the
obstetricians were against the idea or refused to go through with the abortions, other
physicians were still able to provide this service.

Factors which affected the participation rate of pregnant women in the pilot
project can be divided into three main areas: 1) receiving services for the prevention and
treatment of Down syndrome without incurring any costs; 2) discrepancies about the
understanding and knowledge or not enough information about Down syndrome in pregnant
women, e.g. some pregnant women refused to undergo screening as they believed that their
fetus was not at risk of Down syndrome since both herself and her husband were in good
health, did not engage in risky behavior, and were young; and 3) individual beliefs or the
beliefs of the people around them, e.g. religious beliefs or that having an amniocentesis will

result in an abortion.

Conclusion

Overall, from the performance of provincial hospitals in the pilot study, it was found
that health care providers were able to sufficiently screen and diagnose Down syndrome in
addition to their usual antenatal care services. A reasonable number of pregnant women
utilized the screening and diagnostic services for Down syndrome even though this project
had just begun. In general, health care providers that were involved and pregnant women
both agreed that screening and diagnostic services for Down syndrome should be provided as
it is beneficial for fetal care planning. However, some health care providers expressed concern
regarding the budget used to provide these services. Therefore, if this project were to be
expanded to other provinces, it should be done on a gradual basis. Meanwhile, the provision
of services should also be improved upon to ensure that patients are receiving high-quality

services that also address policymakers’ objectives.
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Policy Recommendations

1) The NHSO should review the rate of reimbursement for services to synchronize
with actual costs, especially the number of pregnant women that comes to receive services
from a hospital does not meet the break-even point. This includes costs related to ultrasound,
which is used to determine the age of the fetus, and costs related to any Down syndrome
tests which reveal other abnormalities in the fetus.

2) The Department of Health, together with other involved organizations, should
define a standard for genetic counseling that is consistent with actual practice. They should
also develop supporting materials with appropriate information in the context of the service
provider, e.g. choosing content that is important, short, and concise to maximize results given
time constraints; these revisions should also include the Mother and Child Health Handbook.

3) The Department of Health should integrate the guidelines for screening and
diagnosing Down syndrome and thalassemia in pregnant women, and guidelines for using
ultrasound to determine the age of the fetus and detect any abnormalities during antenatal
care.

4) The Department of Health and NHSO should jointly revise the method for
collecting information about services provided from the current system using Microsoft Excel
to a more suitable system oriented towards the users.

5) The Department of Medical Science, together with the Faculty of Medical
Technology and other involved organizations, should define requirements and qualifications
for laboratories to create a standardized examination for the pilot study. This would enable
specimens to be analyzed in a standardized and complete manner.

6) The on-site working group or the maternal and child health advisory boards at the
provincial or district levels should consider holding training programs according to the needs
or issues in that respective area, supervise performance, provide advice in resolving problems,
and assess the quality of performance. This would assist each province in learning and

increasing their potential in providing services.

Policy Recommendations for Expanding the Initiative to Other Provinces

1) The MOPH, together with the NHSO and other organizations involved, should share
knowledge with the community and private clinics regarding the screening and diagnosis of
Down syndrome so that access to services may be improved for pregnant women via referrals

to community hospitals.
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2) The MOPH, together with the Department of Medical Sciences and laboratories,
should jointly formulate a standardized plan to distribute serums, especially for distribution
across provinces.

3) The Department of Health, together with the NHSO, should reduce the target time
frame for reporting genetic testing results from two weeks to one week or three days so the
time saved may be spent on other procedures.

4) The Department of Medical Sciences should develop a regional medical science
center under its supervision to provide screening services for Down syndrome via genetic
testing. This would lower initial screening costs and enable the project to expand to other
provinces.

5) The MOPH, with the Department of Health collaborating with the NHSO, should
form a national board for the prevention and treatment of Down syndrome. It would be
responsible for formulating both the short-term and long-term strategy and ensure consistency

with the National Reproductive Health Policy and Strategy (Rev. 2)
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dnduladndesnssuuimviela Ssmsdndulamsinainmsiuiteyaiifstesiunguenisanitiuas
MIATIANTeTINEaNLaTATUIL TINTsmanTENUTinuNIaInMsITIanseasensiyndungy
91n137171 [19] N13danTzvInnIRTIInsesasiftadenguenisailunnduneudonduluny
umspuielldnaiignsies uiud1 uavaenadesiundnaessaumensunme JaunsUssimaiiuay

[y |

ngVNIENEIiuNTIAUININTIINTOMaYITATENgNDINTANIUMEY [20]

2.1 Han15AIUN1IATIANTDINGNINTTANIY
nangUszmaliuInisnsiansesngueinisateglugndnsuselevd laslidednlddny vilv

nquimvnegansadndiauinislaie egslsinmunisasansesluusazssinaenaldmadaiiunnmg

[
v =% [y

uiufuUTuNveLAazUTsna Ussmansamaliuinisnsiansesnguenisnitseisnisnsaans
Fadl Fausd 2533 aandulud 2539 Wnns nuchal translucency (NT) wagaengu3msiussmelud
2540 1NAFUTTIIURANUI uiamsJé’fqﬂa'nmmimiaw’ﬁﬂmjma'1mimaﬂw@ﬁgﬂﬂﬁﬁﬁmqﬁaEJ
n1 38 B lFsuauanniuainiesas 9 Tull 2526 Wudoway 85 1ud 2543 uarluiueudeafuaui
Fadenunannguenmanriflundgsinsssorannni 38 U ifinduainiesas 59 Tudl 2526 1Hudoe
az 95 Tl 2543 FeanunsaangUifinisaliiamsnnguenmsamidisiduegisnn [21)
Usemanuaninliuinisamansasnguanmaandlulasinausnvesnisanssd Taeldnsnga
NT $2ufufiansanerguesmdadonsss waz/vion1sasaaa1sduadl sdeudd 2547 uagainnis

Useillunasening 2548 - 2549 Tu 19 anune1u1antiusnisdinassa wudl 8nsnsianisnngy
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gIMIAndanasaInsesay 55-65 neunisailiulasinis (wl 2543-2547) WWuseway 31-32 Tul 2548-
2549 [22]

msliuinsnansesngueinsantvessemausesuaud Budiduslul 2504 lnonds
FanssSanunsnvesunsnsIansasdae triple test dapmnuasiasla soulud 2547 I8sulvusnnsnsaa
N50962879 first-trimester combined test %58 second-trimester test mﬁﬂé?\‘iﬂiiﬁmqmnﬂﬁﬂ 35 ¢
yinae warlud 2550 Talvmansransedlulasinausnvesmsiansssfdmiundeiansasynme Tnswut
mﬁﬁu%mimaaﬂiaaﬁ’w@@miﬁﬂqmwmu'ﬁamaawumiﬂﬂa;uaﬁﬂ’]mnu“léfmasﬁu WAEMIINNY
mmimaﬂd’;uﬁmijﬂum@q&%ﬂssﬁﬁmqé’?ﬂLLGi 36 Jauly [23]

Tuvsewaldviuiimsliuinmnmansesngueinmsnflasnsanzihasiamelundwiansss
915N 35 Viuluftadasla dounlud 2537 Iifinuinsnsansesnguernsninflasnisnsiaans
Fuadludondmiundaiinssdorgioondt 35 U ulasinausndeis double test MnMsUAsuLlas
wlewneg Mlignsnisianguein1snatanasain 0.63 se 1,000 nMsiintud 2537 W 0.21 sie 1,000
nsiAn Tngladun1snsaanseanduennsanadvinlinisaasaiiinngueinisanianasainiesay 70 veq
Fniifiamgnduennsniviomn wdedosay 32 veudniiiamgnduennsnnivienuelud 2544 [24]
sionlud 2504 ndadansafanansaiuuinimmaansesnguenmannldvislulasnausnuaglul 2551
lﬁLﬁumimmﬂsaqﬂfcjmmmsmau“lmmaaawaqmaéﬁmaﬁé’w%’%ﬁ quadruple test 3991nN15ANY
Tuanumerunawimilanuin Tl 2552 maAafnfidangngueinsanidfidndenaiindnifinng
naue AT aInanaunietorar 21 veudniiiiniznguennsanativioan 25

Tngaguiiulaimmanisaniulasinistesiutazauaungueinisaniluraisyssinaaunsoan
PuuMsiavemsnnguaInsantlaegedaay nsliuinsnsiansesngueinisaimeastuadl
Tudonduiznsildfuoraunsnarsuumaazihandalanudssonsuinynsuazdodiuinms

Ingunngiae vty

2.2 MIWAUINNMINUEAEASINNIATIINTBIRAEN1TITITENEUaIN13A1Y
nshimuinwmaiiugaansnelduleutenisnsansasngueinisaibdusssivaieyszing
TaudifAey lae Society of Obstetricians and Gynecologists of Canada [15] TALNELNTUUINIGATS
IaUsnwmesiugmansdmiunsasiansesiangainssanianuidesgaasnianudesi wu
WaRudwudensne) Nlidmsundsanssd esuteanudluveinisnsvidedeiiiedudunanisnsim
@ =y aa A a =t = o A '
nsedlunends vsensulanan1snsiansedtunsalinuindanudesas Fawuneiadanudesinndi

52{' o al 1 ! & ¥ = a a
Wnaginuua Jlsulanainmsnluassndedianuiaun

14



uana1nil UK National Screening Committee [26] ¢ munsnmsgiunislisusnwmaiiug
AR FUAEUIATFIUNNTNTIINTBINGUBINTTAIN] LHU Nainssidomumadenue sn15ns19nses
uarming1aitads Iaudeyaifaiunguoinisntiesasufusmnyan fnatlivdadesssinaula
ohaties 24 Falusroun1sliuinig Taudwanisasiansedasldfin navnvidenaau uagldszyetng
Foruimsiuuimannansesfondumsdadulavemdananssdfenuias udu dadiliduing
oaidenlimuInwiuuudsesvieuuunguuazeiaaslddeniogunsalusenoudeils ielindgs
fanssddiausarnudlanniy

MNMsMUMsIANssuetadusruuresisnsliaufiAeafunisnsiansesnguennisan i
Afiusily Pubmed audlaiaunsngiau 2556 wuiinshinuimeuHuiu (leaflets) nslvAusnw
sEAUYAAR (consultation and counseling) NstamULEsS (audiotape) waznisldaunsalinalulad
a1sauwme (IT-related interventions) wu aunsaldidnnsslindszuududa (touch-screen) @1u150%8

Tingensassndanus danuianelikazdimadeainuainnsalunisdndulansianseaingueinisniiy

[
v a

MatinsAnwsanandmuiinslidvinwiwuudised (individual information) waznsiUamuides
mmamﬁaaa@mmﬁ’mamejqﬁgqmiﬁluizijmiﬁqmiﬁlﬁ [27]

UK National Screening Committee 4aninilaa1nnIsAINuALINIEIUNITATIINTBINGUBINIS
atludn Ssndnusiuiuidudeussnoumsliduinumaiusmansdmiunisnsansesngueinisanai
fifunpspusarldediunsmagluseiuussme lurasiotudliuinisfumasguasionsuludngy
HawBausuiuiierfungueinisnmdmsunsluaniuuinisesmy nnsussdudoniluukuiud
Aerdesiunisnsansesngueinsaniluanuneiuiave wWazmasnguuIeuiiisuriulsemelne
wuhusuiluiiaesUssmadanadayafididnluFedsalundueannisniag wasnuiusuiululssme
Inefideyarinbidnlanninnisnsianseadunisnsaiiade wazlddennunauinuasnaaud msunis

WUanan1395IINToNUNaEldAIdauENgevTenuEenn (28]

2.3 §R3IN138IUTUNITATIINTDINGNDINITAN
31NN13ANINITEONTUNITATIINTDINFUBINITANIUVBY Roelofsen wavamy [29] lul 2536
wuinluUsewransgesniuasnivglsulisnsnniseeusunisnsianseingueinsanitlneede Ussun

Fouar 80 IneUszwmAlmuULNINTdnIINIsERNTUNINNTIITREas 90 UsewmAdingusouay 74 uasUsemea

'
o

wsesuaudiesnitderay 30 NMsNansINMsERNTUNIRTIAnTadluusesiauiegluszAum LiosInd

e a !

neReAsIALviruARINgueIn1snllllalidnvaue NTuLsuAIgAnIsRInssd  Liwedinuwesasd
= 1 L3

ANULEENEINNIEINALDINNTANY LWBIHANINTIANTOID1IHANAIN UaznsnIansashilaussgly

q

yndnSuselovidmiundensnssiongdosndt 35 UvlisessuiinveurIuinIsnsIansesian iy
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1
(% (3

maztheslundgainsssorguinndt 35 U wasvdeisasafeongtiosndt 35 Yiuanisnsransead
Anudegs [30] FsaenndesiunanisAnwiludanangyszma [31] Tuvazivssinaosansideilsng
nsgeufuNIRTIanTesiiintunndesay 7 ud 2534 \udesay 76 Tl 2539 Fsealundnuseiu
Medicare UssaMInsIansosnguanaanilugnavsusslevinuianuneuiaenyufiannsodng
n3IANT83LA [32]

MsAnwISAsIMsEENIUNSASIaNTaslaedE triple test Turasszaznandaudd 2535 fe 2548
gadlsangrunauianilsluusenadangs wui f8asnissensunisnsransesiosas 66 uAsnsNIg
gousunsIansosliuwiliuanasaindosaz 83 Tull 2536 Wuseway 41 Tud 2548 viseanasseway 2 fel
Tnsiamelundundansasssiiifionytios (33] Ssaonndosiusninissouiunismmansesie triple test
yodlsmmenuadnuidulssmasinguiinut dhsinmsseuiunismmanseswemideieaTssony 25-35 1
Tuseninadl 2546 - 2549 apasUszanaiesay 40 [34] egrslsfmusauiaesliliszyadonie
awnivinliensmseeusunismsIansesana

nnsfnwdadeiduiusiunisnnanseduigeeunisle Ussmauauinn wuindnsinig
gousuNIImTIINTNfintumueIgremsansss Jadefiviliseusunmanmanseadinduldun ns
fanssdafausn eseuniaiinelige erdeludios warldfunisrinassdiugiunmelurislasunausn (35

nsliuinmsnmansesnduenmsamidluliniudsliuinismmansesislulnsnansnuaglasna
a0s Inofidnanissensuninsiansesieas 48 [25] luvaziivszimaiuiiatuayunisasansesly
seRUUsEImA nuilasnssensunisnansesiesas 36 Yaduiilinadenisliseniunisnsanses

(3

Tawn M@a(ﬁi’jﬂmsﬁﬁmqmmdﬁ 35 9 ‘mﬁqé’?ﬂﬂiiﬂﬂlﬁlﬁvﬁwéawﬁﬂqmmiLm%‘wéf’aﬁm%’wﬂq%’jamsn
dhnassitiesnt 7 asa ldfimwdideatunguennisniag eaesynsluaniunenuiassdugugiuasni
91l [36]

N1381529ANUAATUTDILNNG LITAIERTUISAWaENITNlUATIA (Maternal Fetal Medicine;
MFM) Tusmingrdoursvilsvesssimelng wui greunuvasuaudsiiongiade 29 U fewvay 80 i
VIFUARIIUINABN1IATIANTDINGNDINTANY Inedoeas 76 WiinmsnTiansaangueIn1snullunds
fanssdengioud 35 Piuluwiiu weeiimunfidaudenismmansesundgstsassiynau [37)

Tngaguiiiuldindnmnisseufunisnmansesiutusgfunanstade Hadedugiuuing wu
918 LATYEIUY NGANTIINTINTUUIMSENATIA A wavirueddsenduennsail wagviruadse
nsgfnssenssst dautadedudliuingg wu Fruafuazuuiesveaunndsaniangiansas niendn

NaElUNSIUSNIT (218U8aMeRIATIANAISITUUINIINTIANTBY)
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2.4 MINT9ARUEBIANNES (ultrasound) dusuusziliuengassi
msmneUEsomnsnluasssnasdungueinisaifianuierdesiuagassfiluegng
10 FelunsuszdiuengassdvinlalagyssiduaniulsnveaUsed iouasIgaving N15nTI9319N8LS
& ¢ ¢ v I A = A o A a o | _aa
AIATIA NIBNIINTIATIAMILAFUFLIAIUDFS TIN1T0TIAF WEBIANDFITANRLIUEIININNTITF
du9 Inglulasinawsnilunisinaiuenvemisn (crown-rump length; CRL) lunauzfilasung 2 uaz 3
Wun1sTaainunitsvesdiswenisn (biparietal diameter) W@useu19@sue (head circumference) L&u
& . . v 1 1 <
59UYIe4 (abdominal circumference) WazAIINE1INTEANAUYT (femur length) wiag1elsAnIunig
UsgiNoTgATIAMIENITINAINENIVBINITNLAURIUEININNIINITINAUNINVBIATHENIIN Nl
NsUsEiNeYATIAlAEN1IATIIRAUEsANDaWInNgATIAtaundT 17 dUarasiinnuuiuguinnd
N3MTI9918ATIA 18 - 22 dUami [38]
N15Useliue18ATIAMENITIT8an 31917011 TOLNAIINAINITANITATIINUNMTN IUATIAL
AzngueINsatlasesas 9 - 16 uazandnsn1siinnauInNad (false positive rate) laseway 2.6
Wepumieuiunsuseiinengassnaniunsnvasusednauasagaiing [38] n1sfnyinansesnuan
a cal = ! a (% ¢ [
N15UsEliueNgAIINTIAaIAAARENUIY N15UsEEUNEATIALUAUAIWT 11 — 13 MNTAINE1IV0Y
MINLAYNABIALATATINITATIINUMSNARAUNG (detection rate) Sevay 84 uazdldnsinisiinxauln
andorag 2.4 n3dlinA11u81798M1sn (CRL) unAuly 5 Jadunsazlionsin1snsrany (detection
A X @ v o a a X @ v Y Y]
rate) uTuduiovay 88 wazdnsnisiianavInaiuTuduiovas 4.9 lunseseiutumininainy
81209991190 (CRL) UoaiAuld 5 HadlunsazddnsinisnsanunazdnsinisiianauInalisesay 79
wag 1.2 aud1diu visenansndenildladn mnianiuenvemsnlagnassanudesdendueinisni
AU 1 #e 1,200 waniniaanuevesnisniesiull 5 dadwesazlaanudssil 1 69 1,700
wazdinAuEvRIIsNIINAULY 5 dadiuns azlaAudssi 1 fe 750 [39] A15UTENIANITANM
ARIALARBUUBINITINAMUEIVRIMITNTIIINkasHaetAuly 5 Tafwns vinlinisdanguanudes
a VY =1 P2 b4 a 6 1 1 1 ¥
Aananalasesas 3.5 [40] auniulainanugniesveinsuseiiuegassndmasgvunndenugnaasly

N3UIEAILELUBINITNTIINTDIMINNGLINIIANIUMEITNTENITIAT UG OR

2.5 N15N52952AUE15YA (biochemical test)
a P = A o o v & oA a1 o oA Y ° y
nsasvansteilludonvemdniasin l[dvasanuideanlifiasiudentdsd laevinns du
Wakandeakazdsuniely 30 urindaaniiudlegne Ineduiininuss 1,500 seutduian 10 uii
@ N Yya a a | y a A o Y &
nEUlANUTSUIANaunl 4-8 aswated wnnluaunsadudenla lusseeia NN InuAILAany

9 Y

doalifgaumgll 4-8 esmwadoaituiu egnslsfmumndnduseniuidentiilunaiuiunit 6 Tu

a

[ A (Y

Indudeniuidendegitlutosduds Mssnwgangiiveadondiegsdinnudfguinlaeanizegg
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gelunsalnaniungrvranliuinisiazidenliaiuisansiadenlanenuieiuadesdudonluds
vesufuRnisuenaniunetviatu lngenvldndeddnulduiudaaziidinielu 2 $9lus nioududeya
YMRIATIAALYsAlnL U TI AR [41]

4 IS

el msunsamanstuaiagesdinuninuazlauinsgiusas el uRnisaistasunis

Usuiiu (evaluate) wagaauiiiay (calibrate) uazUseiliuAmunIn AI5IN1TUSEEUAAMINENTINITATI

wa ¢ a < A Y d‘ LY Y A I
wukargUinisalfianaaualnlussezy Mialuanuasgrunaluneeusulavsely

2.6 N13121211A91 (amniocentesis)
mazasuietlunsamamiuindnivedlaslulsuvewnsnluassfinglduarudenldly
nsaTIInIaaIsNNgueInInal tnedifenusinliansiedlundeiinssdiionguinndn 35 Juidu
wrgnmagihadiiaudsdumuiyesld mnnsinndnmnisuiaypsmendininaiziiadlu
Ussimalnenuindsnsnisuiaynsanmaaisiiadifesas 0.3 - 1.6 mnnsfnmdammauiisyazan
mazihai s inendoriuaiundseningd 2536 - 2509 [42) wudt SSaTnsuiayRsaEvdInTg
wwiadosar 0.6 uarlulsmeunasunBuiisenined 2540 - 2539 wutilundeisasasergunnniy
viowihiu 35 T oudUa vl 24 uay 28 dUnei ThImsuiaynImendnisigiiaifesay 0.17
wardoray 0.50 mudwiu falutigiunismreamsdueiludonvemdeisasssdeldioniuarll
fanudedlunsuiayesiddiunuiodinmansesmiundgasesainneu mnnuarndesgedds
weihadilensiaiuiiudnass [43]
mMaAsuudasmumansitadenguenmamiifeniaaizing Wunimsansedagnsia
astanilludendwaliiisiunundinsssigorldfumsanzinanas msdnululssmmauanin
felviuimanmansasngueinisamidlulasnawsndundgefeassinna enuin Suundeisnsssalas
MI9T19EASIanasnTay 7,524 518 Tud 2543 1w 3,510 5181wt 2549 [22] @enrasatun1sAny
94 Benn uavAu [44] 191891191 MInTansesngueInsantifensnsnauailudenause
andmIINTsAemdiiiasidainiesay 66 vemdeRansasiforguinnd 35 T lul 2534
widedovay 45 vemduansaififonguinnd1 35 9l 2506 vianasisienas 68 vaanslaztiAg
Tundsdsasadnguiiuagnsfinuivues Nakata uazany [45] flsgyin n1snsaanseangueInisnIanide
nsamamansiuailudenauisoansnnsianzinasvemdenansss Insanaindosay 56 ul
2544 \Wufouay 36 Tl 2551
Hadeiidnarodninisseniunaaziiaitlunnsansesmanngueimaniduaisysens
éun anudesnsduyaravemdsisasadlnaansfifiongiaud 35 ViulU Fsoradosnisatsthng,

Wasandanugnasaiaiuginiiniingianiedsous andadenisAenmn1nueinisnsranses a1n
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N15ANYIYeY Benn wagAny [46] B93189ULUILTNYBINITNTINTBITINAINTABUIATINUNUAT LG

'
al

A1ERT UNTINGITEABDUUATIAR SenIT 2534 - 2546 NUTMIRIAABAYATBIYURENTT 35 U NNaN1T
= = 9 5 v 4 a I I3 ' a
ATIansesdiaidedas sausunisizinsiiesar 42.3 Tuvaieivgaiansssengunnnii 35 Yinan1s

AsInIsliaudsgansuNsziIafesay 49.6 egalsinululiviu dnsnsesiaitedudiie

¥

N19L12UNASIARIUIUANLARAYTINA WuTuINSosay 12 Tul 2549 WuSaway 20 Tud 2553 Taenun

[

naansadenguinnit 35 U fdnsnsnnnidadeifinainiesay 63 ud 2509 (Hudesay 75 Tul
2553 daundaansadongtiosnin 35 U fdnsnfntudntdes luvaeiidammasensumansiaitadely
ndjamiasasfnanisnransesdarnissgegiisosay 91 [25]

MNNMIANTAna1IN Snsinseensunisnsnidadedinnaunndisiudoudnamn Tag Priest
wazaniz [47] IaAnwiadeiifuadenisseusunmaasiailundundesnsssinaonudamsnund

' (%
v A Y

Wy Yadedr Ay Angensassaiiananziiasi Ae AIUABINITNTIVIINITNIUATIALNGNDINTAIY

o

=} 1 1 o A Aa (% Y A goj ° 14 J YU o o
‘Vii@lll drutadeduniianuduiusAun1sianntanz A VL@]LLﬂ ﬂ’]ii@iUﬂ?LLU%u’]ﬂ]’]ﬂ UYAAINTINN

'
o

nsunnd aseuaatvayuliiaigieg daundgennssinidenliiaisiiasinsziruafidausanis

gRANITAIATTA UDNINNTUTITINFUNUSAUNITLUEUSUNITHANEUIAST AD ANUNAINITUNIINANGEAE

3

(%
o

1A IusumumuqmmaﬂmLaammvmmﬂummmﬂm G0 ‘Uiuaumimmuumawmaﬂaummi@mu

IWEJLQW’]ZI‘NL?ENVILﬂEJ’Jﬂ‘UﬂWﬁ%ﬂ’ﬁLﬂEN@ IﬂEJ%JLL‘L!’Jﬂ@’l’]ﬂ’]iLaEJ\‘1ﬂ'Uﬁlﬁ‘l/lllﬂﬁquE]"lﬂWﬁW]’JULUULi@QEJ’]ﬂ

a A 4

2.7 mansransesuazifiadenguannismailundgensasss audauuzihvesmvinerdoghuiunmg
uvisUszmealng

n13nsI9nsekazIladungueinisanululseinalneg Usenauaie nastiA1UIned
yaiugmans mansaansuedludeavdeiingsd manmadeadudesminiguiioussiiuoigassd
nsaTnBudufonnanzthed uasnisginisdanssd dan1adenldiinmansansestuedivengasss
vomdenansss Feannsasdunislaisiulasnaivioselnsinadiaes uenaniidienansianuny
Anunfaulumsnlédnsie wwu mmﬂmﬂﬂa%ﬂﬂﬂﬂ%mﬁ 18 (Edwards syndrome) AuRaUNRAves
Iﬂﬂﬂwﬂw 13 (Patau syndrome) wazlsanasnuszamlida (Neural tube defects) Wiinsasianses

ﬂallﬁﬂﬂ']iﬂ']’JUG]’]@J?JEJMﬁ‘UEJ\‘]iW“U’JWEJ’IaEJE’W]‘L!iLLWVIEJLLMQ‘inL‘VIﬂVL‘VIEJ 48] fatl

GI']T]\‘WI 1 ’Jﬁﬂ']ﬁmiﬁﬁlﬂiaﬂﬂﬁmaﬁﬂ?'ﬁﬂﬂﬁuLLﬁ%E](?]i']ﬂ']iGl'ﬁ’Jﬁ]WU

WNINTIANTON PRTINITATIANY
(Detection rate)
1. Maternal age (MA) a4

2. First trimester (§Un11i#l 11-14)

2.1 MA+ Nuchal translucency measurement (NT) 64-70
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BNInTIANTes 9RIINITATIINY
(Detection rate)
2.2 Biochemical test (MA+ pregnancy associated plasma protein-A (PAPP- 62-63
A)+ free/total beta-human chorionic gonadotropin (free/total 3 -hCG)
2.3 Combined test (MA+NT+ PAPP-A+ free/total 3-hCQ) 82-87
3. Second trimester (§UA37 15-20)
3.1 Triple test (MA+ alpha fetoprotein (AFP)+ R-hCG + unconjugated 69
oestriol (UE3))
3.2 Quadruple test (MA+AFP+ 3-hCG+ UE3+ inhibin A) 81
4. First + Second trimester
4.1 Integrated (MA+ NT+ PAPP-A+ Quadruple screen) 94-96
4.2 Serum integrated (MA+ PAPP-A+ Quadruple screen) 85-88
4.3  Stepwise sequential (1* trimester combine test + Quadruple screen) 95
4.4 Contingent sequential (1* trimester combine test + Quadruple screen) 88-94
5. First or Second trimester
5.1 Noninvasive prenatal testing (NIPT) 98

MA=Maternal age, NT=Nuchal translucency measurement, (PAPP-A)=Pregnancy associated plasma protein-A,
free/total 8 -hCG=Free/total beta-human chorionic gonadotropin, AFP=Alpha fetoprotein, uE3=Unconjugated
oestriol, NIPT=Noninvasive prenatal testing

a

IINVUULUIVBITTINY IR GAUTUNNEWiUsEmAlNe [48] N159TIINTOIUY integrated wae
serum integrated 92U IMANIINTIVTBLANANITNTIIATUNNTIIAITUED EIUNTTATINUY stepwise
sequential 9¥»529 first trimester combine test AoulusgAsIAlnTIaNTN NANIATIANTOIALAT 2
dnwaze Audssgauaznaay Femnldnanisasiansefinnuidssgauuziilingaitdeds nydlldna
auIz3ensI9 quadruple test Tuengassslnsanaaes mnldnanisnsranseadimnudesgeasuusiile
a51910a8e8nA%s dmsunInTITRUY contingent sequential 97379 first trimester combine test
rouluengassdlnsunausn nan1snsIansesdilddl 3 dnuaizde AmnuFsgs AAEBIRIAY WaTAY
Hosh Tnsmnaansnsansesdanudssgauuriilingoidads mnlduadidivdeisnssdsonsaa
quadruple test luangassnlasunaeaas mﬂlﬁwamﬁmmﬂsaaﬁmwmﬁlmqaLLuzﬂﬂﬁmmﬁﬁaﬁwﬁuﬁ’u
Tnedasinisnsanunisnngueinisantasifintudeldvarsiseutu diunisnsansesiiei’
noninvasive prenatal test (NIPT) %qﬂﬂﬁ;ﬁ’mﬂumsmaa cell free fetal-DNA iuwmauwawzﬁaﬁu’qmiﬁ
HuiSnsnnansesiifidnsmnmanumanngueinsnidliganinnisnsaisoug
ﬁm%’umimi’sﬁﬁaiﬁaLﬁamimwﬂiaﬂ,ﬁmaLﬁaqqammiaﬁﬂﬁwmaﬁ% wu mMaiusediaie
sn Msihag wiariseneilrimundsstenisutiwarnsinde fafunsiianauinawinms

f519N50991Na@5TAN A5 AUSPsaY 5 USaUuNI1 0.5 TunN1999291835 NIPT wiatlasiuaduLde s
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Mnmswidaglisndu lunseseitedeldiendunmsiuiedaiesnnionisianzihasndunisii
WwadvemsnutATIzilaslulen 1nun13ms39 karyotyping %38 chromosomal microarray analysis
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