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ABSTRACT

Background: Preeclampsia is a major cause of maternal and perinatal morbidity and mortality.
The Fetal Medicine Foundation (FMF) screening model, incorporating placental growth factor
(PLGF), is recommended for the early identification of women at risk of preeclampsia during the
first trimester of pregnancy.

Objective: To evaluate the performance of the FMF preeclampsia screening model incorporating
PIGF at Quang Ninh Obstetrics and Pediatrics Hospital.

Methods: A prospective descriptive longitudinal study was conducted on 1,187 singleton
pregnancies at 11 weeks 3 days to 13 weeks 6 days of gestation, screened using the FMF model
between November 2023 and December 2025. Predictive performance was assessed using
receiver operating characteristic (ROC) curve analysis, the area under the ROC curve (AUC), and
odds ratios (ORs).

Results: The high-risk group had significantly lower PIGF concentrations and PIGF multiples of the
median (MoM) than the low-risk group (p < 0.001). The AUCs of PIGF and PIGF MoM were 0.74 and
0.77, respectively. A PIGF level £44.55 pg/mL or a P.GF MoM <0.73 was associated with a 7.13-fold
and 7.12-fold increase, respectively, in the likelihood of belonging to the high-risk group (p <0.001).
The combined model incorporating mean arterial pressure (MAP), uterine artery pulsatility index
(UtA-PI), and PIGF achieved the highest predictive performance, with an AUC of 0.891.

Conclusion: PIGF is a valuable biomarker for early preeclampsia risk screening using the FMF
model. Combining PIGF with MAP and UtA-Pl improves risk stratification and enhances the
prediction of preeclampsia during the first trimester of pregnancy.

Keywords: Preeclampsia; Placental growth factor (PIGF); Fetal Medicine Foundation (FMF); First-
trimester screening; Mean arterial pressure (MAP); Uterine artery pulsatility index (UtA-Pl).
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DANH GIA GIA TRI MO HINH SANG LOC TIEN SAN GIAT CUA FETAL MEDICINE
FOUNDATION (FMF) CO KET HO'P DAU AN SINH HOC PLACENTAL GROWTH FACTOR
(PLGF) TAI BENH VIEN SAN NHI QUANG NINH
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TOM TAT
Tién san giat la nguyén nhan quan trong gay bénh tat va tlr vong me - thai. M6 hinh sang loc cla
Fetal Medicine Foundation (FMF) két hop yéu t8 tang trudng nhau thai (Placental Growth Factor -
PIGF) dugc khuyé&n cdo dé phat hién s6m nguy co tién san giat trong quy | thai ky.

Muc tiéu: Danh gia gia tri ciia mé hinh sang loc tién san giat FMF c6 két hop PIGF tai Bénh vién San
Nhi Quang Ninh.

Phwong phap: Nghién cltu ti€n ciru mo ta cé theo doi doc trén 1.187 thai phu don thai (11 tuan 3
ngay-13 tuan 6 ngay) dugc sang loc theo mo hinh FMF tir 11/2023 dén 12/2025. Gia tri du bdo dugc
danh gia bang dudng cong ROC, dién tich dudi dudng cong (AUC) va Odds ratio (OR).

Két qua: Nhom nguy co cao c6 nong dé PIGF va PIGF (MoM) thap hon ¢ y nghia théng ké so vi nhém
nguy cathap (p <0,001). PGF va PIGF (MoM) cé gia tri du’ bdo véi AUC an gt & 0,74 va 0,77. Khi PIGF
<44,55 pg/mL hoac PIGF (MoM) 0,73, nguy co thuéc nhém nguy co cao tang tuong i’ng 7,13 va 7,12
[&n (p <0,001). M6 hinh két hgp MAP, UtA-PI va PIGF cho hiéu qua du béo cao nhéat vai AUC = 0,891.
K&t luén: PIGF la ddu &n sinh hoc ¢ gia tri trong sang loc sdm nguy ca tién san giat theo mé hinh
FMF. K&t hgp PIGF vdi MAP va UtA-PI gitip nang cao kha nang phan tang nguy co va dy béo tién san
giat trong quy | thai ky.

Tor khéa: Tién san giat; PIGF; M6 hinh FMF; Sang loc quy | thai ky; Huyét ap déng mach trung binh
(MAP); Chi s6 xung dong mach tir cung (UtA-PI).

1. DAT VAN DE

Tién san giat (TSG) la mét r6i loan tang huyét ap dac
hiéu cua thai ky, anh hudng khoang 2-10% cac truong hop
mang thai va la nguyén nhan quan trong gay bénh tat, t&
vong cho me va thai nhi. Bénh cé thé gay nhiéu bién chirng
nghiém trong nhu thai chAm phat trién trong tir cung, sinh
non, thai luu, t&r vong chu sinh, san giat, hdi ching HELLP,
suy than cép va lam tang nguy co bénh tim mach, bénh
than man & ngudi me vé sau [1,2].

Viéc du bao nguy co TSG chi dua trén cac yéu té nguy
cO cla me co kha nang phat hién thap déi vai TSG khdai
phat sém [3]. Do do, céc t6 chic chuyén nganh nhu Fetal
Medicine Foundation (FMF), International Federation of
Gynecology and Obstetrics (FIGO), American College
of Obstetricians and Gynecologists (ACOG) va National
Institute for Health and Care Excellence (NICE) khuyén céo
ap dung mo hinh sang loc két hop trong quy | thai ky [4].

M hinh FMF két hop cac dac diém clia me véi huyét
ap dong mach trung binh (MAP), chi s6 xung dong mach
t&r cung (UtA-PI) va yéu t6 tang trudng nhau thai (Placental
Growth Factor - PIGF). M6 hinh nay cé kha nang phat hién
trén 75% truong hop TSG khdi phat sém vdi ty 1é duong tinh
gia khoang 10%, dong thoi la ca sd chidinh dy phong aspirin
lieu thap tir sém [4]. Trong d6é, MAP, UtA-PI va PIGF la cac
thanh phan quan trong ctia mé hinh FMF; PIGF phan énh
chirc nang banh nhau, gidm sém & thai phu c6 nguy co TSG
va gép phan nang cao hiéu qua phan tang nguy ca [4,7-9].

*Tac gia lién hé

Tai Viét Nam, B6 Y té da ban hanh Hudng dan quéc gia
vé sangloc, chan doanva diéu tritién san giat, san giat[5,6].
Tuy nhién, viéc trién khai sang loc theo mé hinh FMF tai céc
bénh vién tuyén tinh con han ché va chua cé nghién ciu
danh gia gia tri cia PIGF trong mo6 hinh nay tai Bénh vién
San Nhi Quang Ninh. Vivay, ching t6i thuyc hién nghién clru
nham “Panh gia gia tri cia mé hinh sang loc tién san giat
FMF c6 két hop PIGF tai Bénh vién San Nhi Quang Ninh”.

2. POI TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. Thiét ké nghién ciru
Nghién c(tu tién clttu mé ta c6 theo ddi doc nham danh
gia gia tri cia diu an sinh hoc Placental Growth Factor
(PIGF) trong mé hinh sang loc tién san giat (TSG) quy | cla
Fetal Medicine Foundation (FMF).
2.2. Pia diém va thai gian nghién civu
-Dia diém nghién cru: Bénhvién San Nhitinh Quang Ninh.
-Thai gian nghién clru: Tirthang 11/2023 dénthéang 12/2025.
2.3. Ddi twong nghién ctru
2.3.1. Tiéu chuén lwa chon thai phu: Céc thai phu duoc
chon lva vao nghién ciiu khi thda méan céc diéu kién sau:
-Dan thai, tudi thai tlr 11 tuén 3 ngay dén 13 tuén 6 ngay
- Siéu am thai sdng, khong cé bat thudng hinh thai.
- Podngy tham gia nghién ctru.
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2.3.2. Tiéu chuén loai trir:

Cac thai phu khéng dugc lwa chon vao nghién clu:
Sé&y thai, sinh non, thai luu khong phai do TSG, san giat va
céc bién ching clia TSG va san giat.

2.4. C& mau va phuong phap chon mau

C& mau: C& mau toan bo, cé 1187 thai phu da tiéu
chuén trong thoi gian nghién clu.

Phuong phdp chon méu: Chon mau thuan tién, lién
tuc. T4t ca céac thai phu di tiéu chuan trong thdi gian
nghién ctu déu duge dua vao nghién cliu.

2.5. Bién s6 va ndi dung nghién ctru

Nong do PIGF (pg/mL)

PIGF MoM

Mean Arterial Pressure (MAP)

Uterine Artery Pulsatility Index (UtA-PI)

Nguy co tién san giat theo mo hinh FMF
Tiéu chudn phdn nhém nguy co’

Nhém nguy co cao tién san giat: nguy co tién san giat
trudc 37 tuan theo thuat toan FMF = 1/100.

Nhom nguy co thap tién san giat: nguy co tién san giat
trude 37 tuan theo thuat toan FMF < 1/100.

2.6. Ky thuat, cdong cu va quy trinh thu thap sé liéu

Thai phu dugc tu van vé muc dich nghién citu va ky
phi€u dongy tham gia.

Khai thac tién sr va céc yéu té nguy co.

Do chiéu cao, can nang.

Po huyét ap hai tay theo khuyén cdo ctia FMF dé tinh MAP.

Siéu dm xac dinh CRL va do Doppler déong mach t&
cung dé tinh UtA-PI.

L4y méau dinh lugng PIGF.

- Nhap céc théng s8 vao phan mém FMF dé tinh nguy
co'tién san giat.

Phan loai két qua

Nguy co thép (<1/100): theo do6i thai ky theo huéng
dan thudng quy.

Nguy co cao (21/100): tu van dy phong bang aspirin
lieu th&p theo hudng dan ciia Bo Y t& va FMF.

2.7. Xt ly va phan tich sé liéu

- S6 lieu dugc nhap bang Microsoft Excel va phan tich
bang phan mém SPSS phién ban 20.0.

- C4c bién dinh lugng dugc biéu dién dudi dang trung
binh £ d6 [&éch chudn hoac trung vi (khoang t&f phan vi); cac
bién dinh tinh dugc trinh bay bang tan s6 va ty |& phan tram.

- So sanh gita hai nhém bang kiém dinh Student’s
t-test hodc Mann-Whitney U test déi vdi bién dinh lugng
va kiém dinh Chi-square d6i vdi bién dinh tinh.

- Gi4 tri du bao cla PIGF dugc danh gia bang dudng
cong ROC, dién tich dudi duong cong (AUC), xac dinh
diém cat t8i wu theo chi s6 Youden va tinh Odds ratio (OR).
Ngudng c6 y nghia théng ké dugc xac dinh khi p < 0,05.
2.8. Pao duc nghién cru

- Nghién cttu dugc Hoi dong Pao dirc trong nghién cltu
y sinh hoc clia Bénh vién San Nhi tinh Quang Ninh thong
qua trudc khi trién khai.

- T4t ca thai phu déu dugc giai thich muc tiéu nghién
clru va ky van ban dong y tham gia. Cac thong tin ca nhan
dugc bdo mat va chi sir dung cho muc dich nghién ctu
khoa hoc.
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3. KET QUA NGHIEN cU'U

3.1. K&t qua xét nghiém PLGF cla thai phu sang loc
tién san giat.

Bang 1. PLGF cua thai phu sang loc tién san giat

PIGF (Q1-Q3) PIGF (Q1-Q3)
(pg/mL) (MoM)
Nguy co cao (n=84) | 42,32 (31,08-56,86) | 0,662 (0,507-0,884)
N%ﬂffgg’)ﬁp 63,30 (49,96-81,43) | 1,010 (0,803-1,261)
Tong (n=1187) | 62,26 (48,51-80,78)| 0,99 (0,78-1,24)
Piém c&t ROC 44,55 0,73
AUC 0,74 0,77
OR (95%Cl) 7,13 (4,4911,31) | 7,12 (4,47-11,32)
p <0,001 < 0,001

Nhan xét: Nong do PIGF va PIGF (MoM) & nhém nguy
co cao thdp hon cd y nghia théng ké so vi nhém nguy co
thép (p <0,001). PIGF va PIGF (MoM) c6 gia tri duw bdo murc
kha (AUC = 0,74 va 0,77). Thai phu c6 PIGF <44,55 pg/mL
hoac PIGF (MoM) 0,73 c6 nguy co thuéc nhém nguy co
cao tang khoang 7 lan (p < 0,001).
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Bi€u dd 1. Phan b8 PLGF theo nhém nguy cao' tién san giat

Nhan xét: Biéu dd cho thdy ndng dé PIGF & nhém nguy
cd cao TSG thap hon ré rét so véi nhédm nguy ca thap, thé
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Nhan xét: Dudng cong ROC cho thdy nong do PIGF
(pg/mL) c6 dién tich dudi duong cong (AUC) = 0,74, cho
thay kha nang phan biét & mic kha gilta nhém nguy co
cao va nhém nguy cd thap theo mé hinh FMF.

Bang 2. Huyét ap dong mach ctia thai phu sang loc tién

san giat
MAP (Q1-Q3) MAP (Q1-Q3)
(pg/mL) (MoM)
Nguy cocao | o o1 (81,20-89,10) | 1,069 (1,023-1,123)
(n=84)
N%ﬁiffgg)ép 79,20 (74,60-84,10) | 0,995 (0,937-1,055)
Téng (n=1187) | 79,60 (74,90-84,60) | 0,99 (0,78-1,24)
Diém c&t ROC 81,40 0,689
AUC 1,00 0,701
OR (95%Cl) 3,70 (2,29-5,97) 3,78 (2,36-6,08)
p <0,001 <0,001

Nhan xét: MAP va MAP (MoM) & nhém nguy cg cao
cao hon cé y nghia thong ké so véi nhém nguy co thap (p
< 0,001). Ca hai chi sé c6 gia tri du bao murc trung binh
(AUC = 0,689 va 0,701). Thai phu c6é MAP 281,40 mmHg
hoac MAP (MoM) 21,00 c6 nguy co thudéc nhém nguy co
cao tang khoang 3,7 lan (p < 0,001).
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Bi€u d6 3. Phan bé MAP theo nhém nguy co tién san giat
Nhan xét: Biéu dd cho thdy phan bé huyét ap trung
binh (MAP) & nhém nguy co cao TSG dich chuyén [én trén
s0 vGi nhém nguy cd thap, vdi trung vi va khoang t&f phan
vi cao hon ro rét.
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Biéu dd 4. Dudng cong ROC MAP trong du’ bao tién san giat

Nhanxét: Dudng cong ROC cho thdy huyétap trung binh
(MAP) c6 kha nang du bao & mic chap nhan dugc déi vdi
nguy ca cao TSG theo mé hinh FMF, véi AUC = 0,70, khéng
dinh MAP cé gia tri phan biét cé y nghia trong sang loc TSG.

Bang 3. Pl déng mach t* cung cua thai phu sang loc
tién san giat

UtA-PI(Q1-Q3) | UtA-PI(Q1-Q3) (MoM)
Nguy cd cao (n=84)| 2,18 (1,84-2,61) | 1,28 (1,12-1,48)
Ng(‘r‘]iffotg)ép 1,69 (1,39-2,01) | 0,99 (0,86-1,14)
Téng (n=1187) | 1,72(1,41-2,05) |  1,01(0,87-1,16)
Piém cat ROC 1,81 1,10
AUC 0,77 0,78
OR(95%Cl) | 8,08 (4,42-14,76) | 6,81 (3,90-11,89)
p <0,001 <0,001

Nhéan xét: UtA-Pl va UtA-PI (MoM) @ nhém nguy co cao
cao hon c6 y nghia thdng ké so véi nhdm nguy cao thap (p
< 0,001). Ca hai chi sé c6 gia tri du bdo murc kha (AUC =
0,77 va0,78). Thai phu cé UtA-PI 21,81 hoac UtA-PI (MoM)
21,10 c6 nguy co thudc nhom nguy co cao tang lan lugt
8,08 va 6,81 lan (p <0,001).
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Nhan xét: Biu d6 cho thdy phan bd UtA-PI &
nhédm nguy cod cao TSG theo md hinh FMF cao hon rd
rét so v&i nhém nguy ca thép, vdi trung vi va khoang t&
phan vi dich chuyén (én trén.
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Nhan xét: Duong cong ROC cho thdy UtA-PI c6 kha
nang phan biét giita nhém nguy co cao va nguy cd thap
theo mé hinh FMF, véi AUC = 0,78. Pudng cong ndm trén
dudng chéo ngiu nhién, phan anh xu huéng UtA-Pl cao
hon & cac truong hop TSG.

Bang 4. Gia tri du bao cua tirng chi sé va md hinh két
hop trong sang loc tién san giat

M6 hinh AUC Ghi chu
MAP (MoM) 0,701
UtA-PI (MoM) | 0,780
PIGF (MoM) 0,770

Piém cat=0,101; Se = 82,14%;
Sp =82,14%; PPV = 25,94%; NPV
=98,37%; Accuracy =82,14%

Mé hinh két hop

(MAP + UtA-PI + PIGF)| 989

Nhan xét: M6 hinh két hop (MAP + UtA-PI + PIGF) cé
AUC cao nhéat (0,891), cao hon tirng chi sé riéng L&, vGi do
nhay va dé dac hiéu déu dat 82,14%, cho thay hiéu qua
phan tang nguy ca tién san giat tdt hon khi s dung céac
chi s6 phéi hop.

4. BAN LUAN

Nghién ctu cho thay nong do PIGF va PIGF (MoM) &
nhém nguy co cao tién san giat thap hon co6 y nghia théng
ké so vdi nhém nguy co thap (p < 0,001). KEt qua nay phu
hop vdi co ché bénh sinh cua tién san giat, trong do sy rdi
loan tao mach va suy giam chirc nang banh rau xay ra tw
s@m, lam giam ndng do PIGF trong tuan hoan me [9]. K&t
qua cla chung toi cling tuong déng vdi cac nghién clru
ctia Poon va Wright, kh&ng dinh PIGF la d4u &n sinh hoc
c6 gia tri trong sang loc tién san giat trong quy | theo mé
hinh EMF [4,9].

Phéan tich ROC cho thay PIGF va PIGF (MoM) c6 kha
nang du bao & mic kha (AUC lan lugt la 0,74 va 0,77),
dong thoi gia tri PIGF dudi diém cat lam tang nguy co
thuéc nhom nguy cd cao khoang 7 lan. Bén canh dé, MAP
va UtA-Pl déu tang c6 y nghia thong ké & nhém nguy ca
cao, phan anh su phdi hgp gitra réi loan huyét dong clia
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me, tang sic can tuan hoan t cung va suy giam chuc
nang banh rau [4,7-9]. K&t qua nay cho thay PIGF phat
huy hiéu qua cao nhat khi dugc sir dung két hgp véi MAP
va UtA-PI trong mé hinh FMF dé phan tang nguy co tién
san giat.

Déc biét, m6 hinh két hgp MAP, UtA-Plva PIGF dat AUC
0,891, cao han tirng chi sé riéng L&, cho thay viéc phéi hgp
céc chi s6 giup cai thién dang ké kha nang phan tang nguy
cd, phu hgp véi nguyén ly cia md hinh FMF da dugc bao
cao trudc day [4].

5. KET LUAN

Mb hinh sang loc tién san giat ctia FMF c6 két hgp PIGF
c6 gia tri cao trong sang loc va phan tang nguy co tién san
giat & quy | thai ky. Viéc két hop PIGF véi MAP va UtA-PI
cho hiéu qua dy béo vugt trdi so vdi tirng chi so riéng (&
(AUC =0,891), g6p phan phat hién sém céc thai phu nguy
co cao va hé trg chi dinh du phong phu hop.
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