i‘+l_l Vietnam Journal of Community Medicine, Vol. 66, Special Issue 22, 134-140

THE UTILITY OF BIOMARKER IN PREDICTING THE ONSET
OF HYPERTENSIVE DISORDERS OF PREGNANCY
AT MEDLATEC HEALTHCARE SYSTEM

Trieu Thuy Anh™, Trinh Thi Que', Nguyen Thi Ngoc Lan?

TMEDLATEC Healthcare System Testing Center - No. 2/82 Duy Tan, Cau Giay Ward, Hanoi City, Vietnam
2Hanoi Medical University - 1 Ton That Tung, Kim Lien Ward, Hanoi City, Vietnam

Received: 08/09/2025
Revised: 25/09/2025; Accepted: 21/10/2025

ABSTRACT

Early prediction of the onset of gestational hypertension helps in timely monitoring and
intervention.

Objective: To determine the prevalence of hypertensive disorders in pregnant women
before 37 weeks of gestation and to evaluate the predictive value of the biomarkers PIGF
and PAPP-A for the onset of these disorders.

Subjects: Pregnant women attending routine prenatal care from March 2024 to March
2025 at MEDLATEC Healthcare System.

Methods: A retrospective cross-sectional descriptive study was conducted. Data
analysis was performed using SPSS 22.0 software.

Results: Hypertensive disorders were observed in 7.14% of pregnant women before 37
weeks of gestation. The concentration of PIGF in the hypertensive disorder group (35.00
+ 17.78 pg/mL) was significantly lower than in the non-hypertensive group (52.41 £ 24.00
pg/mL; p < 0.01). At a cutoff threshold of 30 pg/mL, PIGF levels measured in the first
trimester (weeks 11-13+6) demonstrated a sensitivity of 60.00% and a specificity of
82.56% in predicting the onset of hypertensive disorders before 37 weeks. There is no
significant difference in first-trimester PAPP-A concentrations between the group with
gestational hypertensive disorders and the non-hypertensive group.

Conclusion: PIGF is a valuable biomarker for predicting the onset of hypertensive
disorders of pregnancy before 37 weeks. PAPP-A has limited predictive value for these
disorders. Combining PIGF levels with arterial blood pressure and uterine artery
pulsatility index enhances the predictive accuracy.
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TOM TAT

Viéc dy doan sém su khdi phat tang huyét ap thai ky gitp dua ra cac bién phap theo doi
va can thiép kip thoi.

Muc tiéu: Xac dinh ty & thai phu c6 rdi loan tang huyét ap thai ky trudc tuan 37 va kha
nang du doan khdi phat céc réi loan tdng huyét ap thai ky ctia cac dau &u sinh hoc PIGF
va PAPP-A.

Da4i tugng: Thai phu tdi kham va theo doi thai ky dinh ky tai hé théng Y t€ MEDLATEC tir
03/2024 dén 03/2025.

Phuong phap: Nghién citu mé ta cat ngang hoi citu. Phan tich s6 liéu théng ké dua trén
phan mém SPSS 22.0.

Két qua: C6 7,14% thai phu c6 céac rdi loan tang huyét ap thai ky trudc tuan 37. Nong do
d4u &n PIGF cia nhém rdi loan tang huyét ap thai ky (35,00 = 17,78 pg/mL) thdp hon nhom
khéng c6 tang huyét ap (52,41 = 24,00 pg/mL; p < 0,01). O ngudng cit 30 pg/mL, ndng do
PIGF quy | do tai thoi diém tuan 11 — 13+6 c6 d6 nhay 60,00%, do dac hiéu 82,56% trong
du doan su khdi phat clia cac réi loan tang huyét ap thai ky trude tuan 37. Khong cé su
khac biét vé ndng do PAPP-A quy | gilta nhém rdi loan tang huyét ap thai ky va nhém thai
phu binh thuong.

K&t ludn: PIGF (& d4u &n c6 gia tri trong du doan su khdi phat cac rdi loan tang huyét ap
thai ky trwde 37 tuan. Khi str dung don déc, PAPP-A it c6 gia trj trong du doan cac réi loan
nay. K&t hgp néng dé cac dau an va céac chi sé huyét a4p déng mach, xung dong mach tur
cung gilp nang cao hiéu qua du doan.

Tir khéa: Tang huyét &p thai ky, PLGF, PAPP-A.

1. DAT VAN BE

R&i loan tang huyét ap thai ky l&a mot trong céc bién
c6 thai ky thudng gap nhat, vdi tan suat xuét hién
khoang 5 - 10% s6 ca mang thai. Bién ¢4 nay dang
c6 xu hudng tang dan va la nguyén nhan hang dau
gay tlr vong cho ba me va thai nhi[1]. Theo huéng
dan clia bd Y té Viét Nam, cac rdi loan tdng huyét ap
thai ky gdm: Tang huyét ap trong thai ky, tién san giat
va tién san giat trén nén tdng huyét 4p man tinh, san
giat, hdi chiing HELLP[2].

Viéc sang loc cac roi loan tang huyét ap thai ky dugc
dua ra va khuyén cdo bdi nhiéu t8 chirc trén thé
gigi. Huéng dan clia Co quan y té du phong Hoa Ky

*Tac gia lién hé

(USPSTF) yéu cau ap dung cho tat ca cac thai phu
can dugc do huyét ap dong mach vao tatca cac mée
kham thai dinh ky[3]. B&n canh phuaong phap truyén
thong la s& dung huyét ap dong mach, da co6 nhiéu
nghién clu clia cac tac gia qudc té chi ra mai lién
quan clia cac dau &n sinh hoc nhu PIGF, PAPP-A va
sFlt-1 trong co ché& bénh sinh cla tdng huyét ap thai
ky va tién san giat. Sy thay ddi nong dé céc yéu to
nay co thé xuat hién tir rdt sém trong thai ky va do vay
c6 gia tri du bao sy xuat hién cac bién c6 lién quan
dén r6i loan tang huyét ap thai ky[4].

Tai Viét Nam, da c6 mot s6 nghién clru vé gia triclia
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cac dau an sinh hoc cling nhu cac thuéat toan sang
loc do6i véi tién san giat; tuy nhién, chuwa cé nhiéu
nghién cru vé maéi lién quan gilra cac dau &n sinh
hoc thudng dung trong thuat toan du doan va cac
r6i loan huyét ap thai ky néi chung bao gom c4 tién
san giat.

Vi vay, ching t6i ti€n hanh nghién ctu “Gia tri
céac dau an sinh hoc trong du doan sy khdi phat
céc réi loan tdng huyét ap thai ky tai hé théng Y té
MEDLATEC?”, v&i muc tiéu xac dinh ty & thai phu
c6 cac roi loan tang huyét ap thai ky trude tuan 37
va khao sat gia tri ciia cac dau an sinh hoc PIGF va
PAPP-A tai quy | thai ky trong du doan su xuét hién
clia céc rbi loan tdng huyét ap thai ky trudc tuan 37 .

2. POI TUONG PHUONG PHAP NGHIEN CU'U
2.1. Déi twgng nghién clru

- P6i tugng nghién ctru: gdm 210 déi tugng thai phu
theo déi thai dinh ky tai hé théng Y t€ MEDLATEC tir
03/2024 - 03/2025.

- Tiéu chuan lua chon: dudc chan doan cé thai, tai
thoi diém quy 1 (t& tudn 11 - 13+6) dugc theo dbi
huyét ap, siéu &m Doppler va dinh lugng néng do
diu PIGF va PAPP-A. C6 thong tin theo doi thai ky
tinh dén thdi diém tuan 36+6.

- Tiéu chuan loai trir: st dung biotin lieu cao = 5mg/
ngay trong 24h trudc thoi diém &y mau tai quy 1 thai
ky, khéng déng y tham gia nghién ctru, thi€u thong
tin nghién cltu, say thai trudc thdi diém 20 tuan.

2.2. Phuong phap nghién ctu

Nghién clru mé ta cat ngang. Chon mau thuan tién,
chon tat ca cac trudng hgp du diéu kién vao nghién
ctu. Thu thap théng tin tudi me, tién s bénh ly,
huyét ap trung binh, chi s6 xung déng mach tr cung,
céc roi loan tang huyét ap thai ky (g6m tang huyét
ap khi mang thai, tién san giat, tién san giat c6 bién
ching nang).

Mau mau thu thap tai thdi diém quy | thai ky ctia céc
thai phu dugc ly tdm tach huyét thanh va xét nghiém
trén hé théng Cobas Pro céc chi sé PIGF va PAPP-A.
Thai phu dugc do huyét ap dong mach va siéu am
Doppler dé do chisé xung ddong mach t&r cung. Néng
do PIGF, PAPP-A, xung dong mach tir cung va huyét
ap déng mach duoc quy ddi ra don vi hiéu chinh boi
s8 clia trung vi (MoM) bang phan mém udc tinh nguy
co'tién san giat do FMF cung cép. Théng tin theo doi
clia thai phu dugc thu thap théng qua phan mém
quan ly di¥ liéu bénh vién (HIS) va qua phong van
bang dién thoai.

S8 litu dugc xUr ly bang Microsoft Excel va
SPSS 22.0.
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3. KET QUA NGHIEN cU'U
Bang 1. Dac diém nhom déi tugng nghién ciru

45 Pac dié’rﬂ ] (n) Ty lé
0i trgng nghién cttu (%)
Tién str thai ky
Binh thuong 202 96,19
Co tién sirbénh ly 8 3,81
Tién san giat thai ky trudc 4
Tang huyét 4p man tinh 2
Pai thao duong 2
Cac r6i loan tang huyét ap thai ky
Thai ky binh thudng 195 | 92,86
(k:yé r6i loan tang huyét ap thai 15 7.14
Tang huyét ap thai ky 12
Tién san giat 3
Trén nén tang huyét 4p man 2
Khoéng c6 tang huyét ap man 1
Tong 210 100,00

K&t qua nghién clttu cho thay: da s6 déi tugng ng-
hién cttu khéng c6 tién s bénh ly tai thai ky l&n nay,
chiém 96,19%. V& céc rdi loan tang huyét ap thai
ky, trong s6 210 trudng hgp, ¢6 15 trudng hgp co roi
loan tang huyét ap thai ky, chiém ty & 7,14%; trong
doé c6 3 trudong hop khdi phat thanh tién san giat
trudce tuan thai 37.
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Bang 2. So sanh cac chi so gitta nhém thai phu binh thuong va nhém c6 tang huyét ap thai ky

Sy | g | Jebestin |

Huyét ap déng mach trung binh (mmHg) | 78.30 = 10.27 77,03 +8,25 94,82 +17,75 <0,01
Huyét 4p dong mach trung binh (MoM) 0.96+0.12 0,95+0,10 1,15+0,18 <0,01
Xung dong mach t&r cung UtA-Pl (MoM) 1,13+0,35 1,13+£0,35 1,12+0,37 0,918
Nong do PAPP-A huyét thanh (IU/L) 3,97 £2,33 3,43+2,36 4,00 2,33 0,356
Nong do PAPP-A huyét thanh (MoM) 0,93+0,52 0,94 £ 0,52 0,80 +0,49 0,330
Nong do PIGF huyét thanh (pg/mL) 51,17 +£24,00 | 52,41 +24,00 35,00+17,78 | <0,01
Nong d6 PIGF huyét thanh (MoM) 0,87 +0,40 0,89+0,40 0,59+0,29 <0,01

K&t qua tir bang trén cho thay c6 su khac biét cé y nghia thong ké vé huyét ap déng mach trung binh va nong
do PIGF huyét thanh gitra hai nhém thai phu binh thudng va nhém ¢ r6i loan tang huyét ap thai ky khdi phat
trudc tuan 37.

Bang 3. Kha nang du doan su khdi phat cac réi loan tang huyét ap thai ky
trwdc tudn 37 clia cac diu an sinh hoc

D4u an sinh hoc AUC-ROC SE p 95% ClI
PAPP-A (IU/L) 0,588 0,077 0,256 0,437-0,739
PAPP-A (MoM) 0,584 0,078 0,277 0,431-0,738
PLGF (pg/mL) 0,730 0,066 0,003 0,601 -0,859
PIGF (MoM) 0,725 0,065 0,004 0,599 -10,851
PAPP-A+PIGF (MoM) 0,730 0,062 0,003 0,609 -0,852
PAPP-A + PIGF (MoM) + HA (mmHg) + UtA-Pl (MoM) 0,914 0,033 <0,001 | 0,849-0,979

K&t qua tir bang trén cho thay khi sir dung don &, PIGF cho hiéu qua sang loc t6t hon PAPP-A; tuy nhién
cling chi c6 kha nang du doan trung binh véi AUC-ROC lan lugt 1a 0,730 va 0,725 tuong ing véi don vi pg/
mL va don vi hiéu chuén MoM. K&t hgp thém PAPP-A khong cai thién kha nang du doan, tuy nhién, khi két
hop ca hai ddu 4n cung huyét ap trung binh va chi sé xung dong mach tr cung cho gié tri AUC-ROC 4 0,914

(p<0,001; 95% CI 0,849 - 0,979).
g Crossrefd)) 37 -
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Biéu do 4. Biéu dién dudng cong ROC kha ndng du doan su khdi phat cac réi loan tang huyét ap thai ky
trwdc tudn 37 clia cac diu an sinh hoc PAPP-A va PIGF

Bang 5. Gia tri ngudng cat clia PIGF tai quy | trong
du doan bién c6 bat Lgi lién quan dén rdi loan tang
huyét ap trong thai ki trwdc tuan 37

Chisé
AUC- | Ngueng | SE | SP | PPV | NPV
ROC cat %) | (%) | (%) | (%)
PIGF (pg/mL)
0.730 Ssn‘:fg/ 60.00 | 82.56 | 20,93 | 96,40
PIGF (MoM)
0.725 | S9-50 | 533318359 18,42 95,34
: MoM : : ; ;

T bang trén cho thay & ngudng cat 30 pg/mL, PIGF
c6 doé nhay 60,00%, do dac hiéu 82,56%, gia tri du
doan duong tinh 20,93% va gia tri dy doan duong
tinh 96,40% trong du doén su khd&i phat cac rdi loan
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tang huyét ap thai ky trude tuan 37. O ngudng cat
0,50 MoM, PIGF c6 dd nhay 53,33%, d6 dac hiéu
83,59%, gia tri dy doan duong tinh 18,42% va gia tri
du doan duong tinh 95,34% trong du doan su khai
phat cac roi loan tang huyét ap thai ky trudc tuan 37.

4. BAN LUAN

Trong nghién ctu cua chung tbi, ty & thai phu cd
céc roi loan tang huyét ap thai ky trudc tuan 37 la
7,14%. Ty lé nay tuong duong vdi nghién cltu clia tac
gia Nguyén Hitu Trung (7,40%)5 va thdp hon coéng
bé clia tac gia Radparvar (13 — 15%)6; diéu nay cé
(& xuét phat tir su khac biét vé chiang téc clia quan
thé nghién ctru. Nghién cltu clia chung téi dugc tién
hanh trén chiing toc ngudi gdc A; trong khi dé cong
b8 chia Radparvar trén nhém quéan thé dan sd Hoa
Ky, bao gom nhiéu ching téc khac nhau ma chi yéu
(& ngudi da trdng. Cac nudc phat trién, bao gom Hoa
Ky cling cé xu huéng sinh con muén dan dén tudi me
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khi mang thai l&n hon, cung véi ty & dan s6 béo phi
cao hon, do vay nguy cotang huyét ap cao han. Ty L&
thai phu méac céc réi loan tdng huyét 4p thai ky cé xu
hudng khac nhau gilta cac vung dia ly va dac diém
nhan ching hoc khac nhau[7].

Khi so sanh néng dé huyét thanh ctia PIGF va PAPP-A
clia nhém thai phu binh thudng va nhom cé cac réi
loan tadng huyét ap thai ky, ching téi nhan thay co sy
khac biét vé nong do clia PIGF gilra hai nhom nay, sy
khac biétcéynghiathéng ké vGip <0.01. Két qua nay
tuwong dong vdi nhiéu nghién ctru, dé la ndng do PIGF
& nhém thai phu c6 céc rdi loan tdng huyét ap thai ky
thudng c6 xu hudng thap[4]. PIGF la mét trong cac
yéu 16 kich thich tdng sinh mach tham gia vao su
tang trudng va hoan thién clia nhau thai. Trong sinh
ly théng thudng, qué trinh tdng sinh mach dugc diéu
hoa bdi sy tuwong tac phirc tap clia nhiéu yéu té, bao
gém ho protein VEGF. Cac mach mau mdai dugc hinh
thanh bang cach tai cau tric mach mau hién co, két
hop véi s phan nhanh mai va qua trinh tang sinh
khéng phan nhanh. O co thé ngudi trudng thanh, su
hinh thanh mach méau chd yéu xay ra & ndi mac tor
cung trong chu ky kinh nguyét, trong qua trinh lanh
vétthuong va tang sinh dap irng thich nghi hoat déng
clla co'tim va co xuong. PIGF tang cuong hoat dong
clia VEGF bang céach lién két canh tranh vdi thu thé
VEGFR-1, cho phép VEGF lién két véi VEGFR-2, cé
hoat tinh tyrosine kinase manh hon. Bén canh do,
PIGF cling phéat huy tac dung théng qua céc cd ché
khéc nhu phosphoryl héa lién phan t&r ctia VEGFR-2
sau khi kich hoat VEGFR-1, khué&ch dai dap irng ctia
VEGFR-2 khi lién két véi VEGF. Sy mat can bang nong
dd céc chéat tang sinh mach, trong do c6 PIGF; va
cac chat chéng tang sinh mach sé dan dén rdi loan
qué trinh xdm &n va phat trién clia cac mach mau
nhau thai, day dugc cho la mét trong nhitng co ché
bénh sinh chinh cua tinh trang tdng huyét ap thai ky
va tién san giat. Sy gidm noéng dd PIGF c6 thé duoc
phat hién tir rét sdm ngay tirtam cé nguyét thi nhat,
trude khi xudt hién triéu chirng ctia céc réi loan tang
huyét ap thai ky[4]. Nong d6 PIGF trong sudt thai ky
sé tang dan t khi hinh thanh phéi va dat dinh tai
tuan thr 30 cua thai ky, do vay tai mbi thoi diém tuan
thai PIGF c6 mot ngudng gia tri khac nhau[4]. Trong
nghién ctru clia chung t6i, ndéng dd PIGF < 30 pg/
mL dinh lugng tai thoi diém 11 - 13+6 tuén, cho do
nhay 60,00% va dé dac hiéu 82,56% trong du doan
sy khdi phat clia cac réi loan tang huyét ap thai ky
trude tuan 37, vdi gia tri dy doan &m tinh va duong
tinh [&n luot la 96,40% va 20,93%. Khi sif dung don
vi hiéu chinh, néng d6 PIGF < 0,05 MoM cho dé nhay
va dé dac hiéu lan lugt 1a 53,33% va 83,59%.

PAPP-A khong phai la mot dau &n dang tin cay trong
duwdoan cac réiloan tang huyét ap thaiky khistrdung
don doc, véigia tri AUC-ROC la 0,584 (p: 0.277, 95%:
0.431-0.73). Nghién cltu clia ching t6i dong thuan
véi két qua clia Prajwala va cong su theo doi trén
200 thai phu cho thay nong dé PAPP-A quy | thai ky

chi c6 do nhay 9% trong viéc tién lugng su xuat hién
clia tang huyét ap thai ky va tién san giat[8]. Nghién
clru clia Zumaeta trén 60 875 thai phu chi ra: khi két
hop chi sé xung déng mach t& cung, ndng do PIGF
va yéu td nguy cd me cho kha nang du doan vugt troi
s0 vdi khi khong sir dung PIGF; va viéc két hgp thém
dau &n PAPP-A cling khong cai thién dugc do nhay
clia phuong phap sang loc[9]. Diéu nay clng dong
thuan vd&i nghién clru ctia chung t6i, khi PIGF va sy
két hgp cé hai dau &n PLGF-PAPP-A cung cho mét
gia tri AUC-ROC la 0,730. Tuy nhién khi két hgp thém
céc chisé xung dong mach tlr cung va huyét ap dong
mach cho gia tri AUC-ROC la 0,914. Nhu vay, viéc
két hgp ndng do cac dau &n sinh hoc (PAPP-A, PIGF)
va céc chi s6 khac nhu xung déng mach tir cung va
huyét ap trung binh tai quy | giip nang cao hiéu qua
sang loc so vdi viéc st dung mot diu an don doc
trong du doan khdi phat cac réi loan tang huyét ap
thai ky trudc tuan 37.

5. KET LUAN

Ty L& thai phu c6 céc r8i loan tang huyét ap thai ky
bao gbm tién san giat khdi phat trude tuan 37 la
7,14%. Nong do dau &n PIGF ctia nhom réi loan tang
huyét ap thai ky thdp hon nhém khéng c6 tang huyét
ap. O ngudng cat 30 pg/mL, ndng dé PIGF quy | do
tai thoi diém tuan 11 - 13+6 c6 dd nhay 60,00%, do
dac hiéu 82,56% trong du doan suw khdi phat ctiia cac
roi loan tang huyét ap thai ky trudc tuan 37. Khong
c6 su khac biét vé nong dé PAPP-A gitra nhém ¢ réi
loan tang huyét ap va nhom binh thudng. PAPP-A it
c6 gia tri trong du doan sy’ xuét hién cuia céc réi loan
tdng huyét ap thai ky khi str dung don déc.
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