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The Relationship Between Gestational Hypertension and The Results of

The Quadruple Test at Thungsong Hospital, Nakhon Si Thammarat Province
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Department of Obstetrics and Gynecology, Thungsong Hospital'
School of Nursing Walailak University, Nakhon Si Thammarat?

Abstract
Background: Currently, pregnant women in Thailand are screened for Down syndrome using
the quadruple biochemical test to identify high-risk cases (HRQT). Other Studies have
suggested a possible association between HRQT and the development of hypertension in
pregnancy. This study aims to investigate the relationship between HRQT and hypertensive

disorders during pregnancy.

Objective: To evaluate the association between hypertension in pregnancy and the results of
Down syndrome screening via the quadruple test at Thungsong Hospital, Nakhon Si

Thammarat Province.

Materials and Methods: A retrospective cohort study based on medical records with positive
quadruple test results from October 1, 2020 to September 30, 2023 using descriptive statistics

to determine the correlation in data analysis.

Results: The study population consisted of 2,530 pregnant women. 167 women (6.6%) were
classified as high-risk (HRQT) based on the Quadruple Test results. From confirmatory
amniocentesis in the HRQT group, 3 fetuses were diagnosed with Down syndrome, and all 3
pregnancies were terminated. This left 164 HRQT cases who continued their pregnancies. Among
them, gestational hypertension (GHT) was detected in 8.54% of the HRQT group (P < 0.05),
compared to 0.85% in the LRQT group. Pre-eclampsia was found in 4.62% of the HRQT group
(P < 0.05), compared to 0.68% in the LRQT group.

Conclusion: Pregnant women with high-risk results from the quadruple test for Down
syndrome showed a statistically significant higher incidence of gestational hypertension and

pre-eclampsia.

Keywords: gestational hypertension, pre-eclampsia, quadruple test
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13197 1 uansteyatladeiiugruveangy Low Risk QT (LRQT uaz ndy High Risk QT ( HRQT)

(N=2,517)
, Low Risk QT; N=2,350 High Risk QT; N=164
Uadeides P-value
(mean %SD) (mean %SD)
Age (years) 273 + 454 316 +5.43 0.04*
BMI (Kg/m2) 25.7 + 4.65 27.2 + 294 0.09
Gestational age for quad test 15.24 + 0.92 14.67 + 0.86 0.11
Gestational diabetes mellitus 86 (3.64%) 12 (7.32%) 0.23
Other underlying disease 52 (2.21%) 28 (17.07%) 0.46
Previous preterm 46 (1.95%) 8 (4.88%) 0.77
Parity 0.69
0 1568 (66.72%) 48 (29.27%)
1-3 738 (31.40%) 108 (65.85%)
>4 44 (1.87%) 8 (4.88%)
*p <0.05
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Down Edward’s Patau Neural tube
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IUUIY WIWTIY IIUUIY IUIUTY
(3ovaz) (3owaz) (3owaz) (3ouaz)
LRQT 2,350 (92.87) 0 0 0
HRQT 167 (6.60) 3(0.118) 0 10 (0.40)
Fetal chromosome abnormality 3/167 (1.79) 3/3 (100) — —
Fetal ultrasound abnormality 0 - - 0
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JT1UIU ERldGH JT1UIU YT
Normal 2,314 98.4 0.159 143 87.2 0.063
Gestational HT 20 0.85 0.212 14 8.54 0.037*
pre-eclampsia 16 0.68 0.214 7 4.27 0.026*
* b <0.05
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A19199 4 LAAIANEUNUS Gestational hypertension tag Pre-eclampsia fua15¥Lail quadruple

Test usiags Tungu LRQT war HRQT wonaudadeidesivinliinanusulainganeainsss

LRQT (2,350Au) / P-Value HRQT (164 au)/ P-Value
o N < N <
Uadey (3ouaz) % § % % (3ouaz) % § '% %
@ @ z
GHT 20 14
(0.85%) (8.54%)
mq>35ﬂ 1 0.063 0592 0.538 0.120 8 0.034" 0.319 0.134 0.040°
(5%) (57.14%)
Parity> 4 a 0.040° 0.597 0.616 0.132 2 0.004" 0.225 0.024" 0.042°
(20%) (14.29%)
BMI > 25 15 0.114 0.600 0.602 0.116 13 0.024° 0.060 0.032° 0.024"
(75%) (92.86%)
Pre-eclampsia 16 7
(0.68%) (4.27%)
918>35 U 1 0489 0.114 0.231 0.443 3 0014 0.019° 0.009" 0.224
(6.25%) (42.86%)
Parity > 4 2 0.025 0.679 0.077 0.366 1 0.042° 0.065 0.015" 0.030"
(12.5%) (14.29%)
BMI > 25 14 0.214 0.060 0.031 0.137 5 0.045" 0.042° 0.044" 0.016"
(87.5%) (71.43%)
*p <0.05
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N1IRTIIAANTDILABTT quadruple test
HaNSANeRRd DI UNSANTIRLNTINUTY
MIAANTBINALDINIAMIUAIEIT quadruple test
fianuusiugminesialugieegassd 16-18
U Auwiugazegil 81%%Y uazua
nsfAnuadail wu HRQT Trisomy 21 $1usu
167 578 (6.6 %) nden15Euduatziias wu
Trisomy 21 §7u3u 3 578 Ay 1.79 % 31N
na HRQT Trisomy 21 ramaa wazldwuaang
AnUndvosmsnainlastuleudduglungs
LRQT #idenssdroaunasn 421 HRQT
Trisomy 18 WUSLAU 3 518 UAZHA 3 518 WA
asalaslalandududy Trisomy 18 uaylavin
miqamié\y’qmaﬁwmﬁgﬂ 3 5798 UPNANTY
na HRQT NTD lunisdnwisiuauia 10 518
HAN1IATIAANANIININTG Ultrasound Ly
AuAnUAR wazaunsasinssiaelasliny
auRaUnAfinIsnusegdla wanslifdiugn
a1u15011 quadruple test A1lURTI9AANTBY
naue1N13n13Y leeegeiiusednsninase@ )
WWuieafunisineannfiduiianunsay
quadruple test 419152393 wazidunisnsaad
andnsnssdanunsadansesnguoInizaid vn
Y9018 leeg1aUanniy AUsednSnaIn n3I9
dnnseanguernisandldieudowiuuiilises
Hamuunng
GFLY

luan3nenssiflasunis quadruple
test wavu HRQT oNguoIn15A121 Na
ATANYINUAIUFUAUSHBNITIAN GHT uay

Pre-eclampsia 71g4%u aghailfudfgnieaiia



216 UMTIVUATAIEITUIVIWANT 9 aUu? 1 nN3INgHIAN - 5UAN 2568

v o w =

dadnfnvasnisane : iWunsfinudeund
finquenegnatiogaravgiilviveyaunsegns Ll
wiunatawy uazdeyatunvsedouliauysal

o199y lrliligaweanaz dudununis

(%
a o Y o o v =]

Anwnddule wardednindeyaiugiuveusiay

NUT D1LHANFEINU

174 o0 Aawv g}l 1

Jarausnuzlun1snddeasesaly
1.A25920N15ANWILUT8ULN B UM

ANUAUNUSLUANSTILATAUNANISLAR

LONE1591999

AMTunsNYeuBu IR IAsIAfinEY iU N9
AaBANaUMUUA NsanIsAAUlATluATA

2.a%57 n5fneiuLAnly
Tsmegunaduaifieaninnisnsivansdied &
wareiadefivildnanisnsiafinund n1s
inluldusaziufionnazdesfiansundoya

Jadefiugruiinseniuauidevsold was

nsensdeyamgiisind niuiuntue

1. @n1dus1vIuna. (2559). ngue1n13a138 (Down syndrome) dmSUUAINTASITNGY. WU

ASAN 3. NN TsaRuiguyuannsalnsinensuiaUsewmelng

. Jaruratanasirikul S, Kor-Anantakul O, Chowvichian M, L.impitikul W, Dissaneevate P,
Intharasangkanawin N, et al. A population- based study of prevalence of Down
syndrome in Southern Thailand. World Journal of Pediatrics. 2016;13(1):63-9

Cgu¥ed Anvzuniad aanfiad sihataduasdund gaaanats. nguenisanatilonlinel.
Available from: https://he03.tci-thaijo.org/index.php/RJJ/article/view/2550Html [2025
Feb 25]

healthsmile.co.th/blog-th. #573A12UTULATUNS Wauszinalne.[onlinel. Available
from:https://healthsmile.co.th/blog-th/nipt/free-down, Html [2025 Feb 25]

. World Health Organization. (2023). Trends in maternal mortality 2000 to 2020: estimates
by WHO, UNICEF, UNFPA, World Bank Group and UNDESA/Population Division. World
Health Organization.

. Say L, Chou D, Gemmill A, Tuncalp O, Moller AB, Daniels J, et al. (2014). Global causes
of maternal death: a WHO systematic analysis. The Lancet global health, 2(6), e323-33.

. Somsri S. (2021). naN139IAANTBINIUTUIASHILARTAIATIARIBNINTLTIN 1 UIa5RELEN
Srinagarind Medical Journal-ASuASUNS 13 @19, 36(5), 513-521.

. Department of Health and Human Services (US). The seventh report of the joint national
committee on prevention, detection, evaluation, and treatment of high blood pressure:
national institutes of health; 2004.


https://he03.tci-thaijo.org/index.php/RJJ/article/view/2550
https://healthsmile.co.th/blog-th/nipt/free-down,

UMTIVUATATFTTUINUIVENS U 9 atudl 1 nsngrau - Sunaw 2568 217

9. Chirdchim W, Ngamlamai M, Manorompattarasarn R. (2024). Quadruple Test Can predict
Hypertension in Pregnancy: The Excellent Center Hospital-based Study. Journal of
South Asian Federation of Obstetrics and Gynaecology, 16(4), 388-392.

10. Belovic DK, Plesinac S, Dotli¢ J, Radojevic AS, Aksam S, Cvjeticanin MM, et al. (2019).
Biochemical markers for prediction of hypertensive disorders of pregnancy. Journal of
Medical Biochemistry, 38(1), 71.

11. Yazdani S, Rouholahnejad R, Asnafi N, Sharbatdaran M, Zakershob M, Bouzari Z. (2015).
Correlation of pregnancy outcome with quadruple screening test at second

trimester. Medical journal of the Islamic Republic of Iran, 29, 281.

12. Taché V, Baer RJ, Currier RJ, Li CS, Towner D, Waetjen LE, et al. (2014). Population-
based biomarker screening and the development of severe preeclampsia in

California. American journal of obstetrics and gynecology, 211(4), 377-el.

13. Cunningham FG, Leveno KJ, Dashe JS, Hoffman BL, Spong C, Casey BM. Preeclampsia
syndrome. In Williams obstetrics. 26th ed. New York: McGraw-Hill; 2022, p. 688-710.

14. Kirlanngic MM, Acmaz G, Sahin E, et al. The assessment of the perinatal outcomes of
The patients who underwent quad screening test. Perinat J 2020;28:28-35.
DOI:10.2399/prn.20.0281007.

15. Aziz F, Khan MF, Moiz A. Gestational diabetes mellitus, hypertension, and dyslipidemia
as the risk factors of preeclampsia. Scientific Reports. (2024); 14:6182: 1-7.

16. Bunyapipat P, Pruksanusak N, Suwanrath C, Geater A. Combined maternal risk factors
and the Quadruple test to predict late-onset preeclampsia in pregnant Thai women.
BMC Pregnancy and childbirth, 277(2023), 1-9.

17. Black MH, Zhou H, Sacks DA, Dublin S, Lawrence JM, et al. Prehypertension prior to or
during early pregnancy is associated with increased risk for hypertensive disorders in
pregnancy and gestational diabetes. Journal of Hypertension.2015; 33(9): 1860-7.

18. Morris RK, et al. Serum screening with Down's syndrome markers to predict pre-
eclampsia and small for gestational age: Systematic review and meta-analysis BMC
Pregnancy and Childbirth 2008, available from: http://www.biomed central.com/1471-
2393/8/33 Html [2025 Feb 25]

19. Morris JK, Mutton DE, Alberman E. Revised estimates of the maternal age specific live

Birth prevalence of Down’s syndrome. J Med Screen 2002; 9(1): 2-6.


http://www.biomed/

218

UMTIVUATAIEITUIVIWANT 9 aUu? 1 nN3INgHIAN - 5UAN 2568

20. Gonzalez-Valencia DP, Valero-Rubio SY, Grillo-Ardila CF. (2020). Prehypertension as a
risk factor for the development of perinatal complications: Retrospective cohort

study. Pregnancy Hypertension, 21, 203-7.

21. Cao C, Cai W, Niu X, Fu J, Ni J, Lei Q, et al. (2020). Prehypertension during pregnancy
and risk of small for gestational age: a systematic review and meta-analysis. The Journal
of Maternal-Fetal & Neonatal Medicine, 33(8), 1447-54.

22. Jin HK. (2025). Down syndrome biochemical markers and screening for preeclampsia
at first and second trimester: correlation with the week of onset and the severity
https://obgyn.onlinelibrary.wiley.com/authored-by/Kang/Jin+Hee Html [2025 Feb 25]

23. Kaewsuksai P, Jitsurong S. Prospective study of the feasibility and effectiveness of a
Second trimester quadruple test for Down syndrome in Thailand. Int J Gynaecol Obstet.
2017;139(2):217-21.

24. Chaiponggun N, Tongsong T, Wanapirak C, Sirichotiyakul S, Tongprasert F, Srisupundit
K, et al. Perrformance of serum Quad test in screening for fetal Down syndrome in a
Large scale unselected popupation in a developing country. Int. J. Public Health.
2022;68(April 2023):1-8.

25. Pranpanus S, Kor-Anantakul O, Suntharasaj T, Suwanrath C, Hanprasertpong
T,Pruksanusak N, et al. Ethnic-specific reference range affects the efficacy of quadruple
test as a universal screening for Down syndrome in a developing country. PloS
ONE.2021;16(5): e0251381.

26. Shaw SW, LIN SY, LIN CH, SU YN, Cheng PJ, LEE CN, et al. Second-trimester maternal
serum quadruple test for Down syndrome screening; a Taiwanese population-based
study. Taiwan J Obstet Gynecol. 2010;49(1):30-4.


https://obgyn.onlinelibrary.wiley.com/authored-by/Kang/Jin+Hee

