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NGHIEN C(*u MOT SO YEU TO LIEN QUAN PEN NONG PO cffDNA
TRONG THAI KY THU TINH ONG NGHIEM

Trinh Thé Son?*, Nguyén Minh Phwong!

Tém tat

Muc tiéu: Panh gia mdi lién quan gitra tudi me, chi s6 khdi co thé (BMI) cia me,
tudi thai va néng dé6 DNA tw do cuda thai nhi (cell-free fetal DNA - cffDNA) & thai ky
thu tinh trong 6ng nghiém. Phwong phdp nghién ciru: Nghién ctru hoi clru, mo ta
cit ngang trén 1.000 thai ky thu tinh trong 6ng nghiém (in vitro fertilization - IVF)
thwc hién xét nghiém sang loc trwéc sinh khong xadm l4n (non-invasive prenatal
testing - NIPT) tai Vién M6 ph6i Lam sang Quan dodi, Hoc vién Quan y twr thang
01/2023 - 02/2026. Két quad: Tubi me trung binh 1a 30,8 + 5,1; BMI trung binh la
21,2 + 2,0 kg/m?; tudi thai trung binh 1a 10,8 + 1,2 tudn. Nong do cffDNA trung binh
toan nhém la 16,2 + 5,2%. Khéng cé sw khac biét c6 y nghia théng ké vé nong do
cffDNA theo nhém tudi me (p = 0,577) va BMI ctia me (p = 0,859). Nong do cffDNA
tang dan theo tudi thai tir 14,9 + 4,6% & tudn thir 9 1én 17,1 + 5,1% sau tuin thi 12
(p = 0,005), v&i hé s6 tirong quan Pearson r = 0,1701 (p < 0,001). Két ludn: O thai ky
IVF, nong do cffDNA tang khi tudi thai ting v&i sw khac biét ¢é y nghia théng ké. Tudi
me va BMI ctia me khdng lién quan c6 y nghia thong ké véi su thay doi nong do cffDNA.

Tir Khoa: Nong do cffDNA; NIPT; Thu tinh trong 6ng nghiém.

FACTORS ASSOCIATED WITH cffDNA CONCENTRATION
IN IN VITRO FERTILIZATION PREGNANCIES

Abstract

Objectives: To evaluate the association between maternal age, maternal body
mass index (BMI), gestational age, and cell-free fetal DNA (cffDNA) concentration in
in vitro fertilization pregnancies. Methods: A retrospective cross-sectional study was
conducted on 1,000 IVF pregnancies undergoing non-invasive prenatal testing (NIPT)
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at the Military Institute of Clinical Embryology and Histology, Vietnam Military
Medical University, from January 2023 to February 2026. Results: The mean
maternal age was 30.8 + 5.1 years; the mean BMI was 21.2 + 2.0 kg/m?; and the
mean gestational age was 10.8 + 1.2 weeks. The overall mean cffDNA concentration
was 16.2 + 5.2%. No statistically significant differences in cffDNA concentration
were observed across maternal age groups (p = 0.577) or maternal BMI categories
(p = 0.859). The cffDNA concentration increased with gestational age, from 14.9 *
4.6% at 9 weeks to 17.1 + 5.1% beyond 12 weeks (p = 0.005), with a Pearson
correlation coefficient of r = 0.1701 (p < 0.001). Conclusion: In IVF pregnancies,
cffDNA concentration increases significantly with advancing gestational age.

Maternal age and maternal BMI are not significantly associated with changes in

cffDNA concentration.

Keywords: cffDNA concentration; NIPT; In vitro fertilization.

DAT VAN PE

Sw ra doi cda ki thuat IVF da mé ra co
hoi lam cha me cho hang triéu cap vo
chong vo sinh trén toan thé gidi. Tai Viét
Nam, cling v&i sw phat trién nhanh chéng
clia cic trung tAm ho tro sinh san, sd
lwvong thai ky dat dwoc nho IVF ngay
cang gia tang. Tuy nhién, thai ky IVF
thwong cé dac diém khac biét so véi thai
ky tw nhién, bao gébm tudi me, ty 1é roi
loan chuyén héa (béo phi hodc hoi chirng
bubng trirng da nang), cling nhw nguy co
bit thwong nhiém sic thé va cic bién
chirng thai ky cao hon. Nhirng yéu t6 nay
dat ra yéu cau can c6 cac phuwong phap
sang loc trudc sinh an toan, hiéu qua va
c6 do6 chinh xac cao.

Trong nhirng ndm gin day, NIPT dwa
trén phan tich né6ng do cffDNA trong mau

me da tré thanh phwong phap sang loc
truedrc sinh hién dai, c6 do nhay va do dac
hiéu cao, vwot troi so voi cac xét nghiém
sang loc sinh héa truyén thdng trong
phat hién cac léch bdi nhiém sic thé
thwong gdp nhw trisomy 21, 18 va 13.
Mot yéu to then chét quyét dinh d chinh
xac cia NIPT la ty 1é cffDNA trong tudn
hoan me. Néng d6 cffDNA thap (< 4%) cd
thé lam tang nguy co két qua khéng xac
dinh hodc 4m tinh gi4, &nh hwéng dén gia
tri 1dam sang cua xét nghiém [1].

Nhiéu nghién ctru da chi ra néng do
cffDNA chiu anh hwédng cia nhiéu yéu té
sinh hoc va ky thuat nhw cac yéu to cua
me va thai nhw tudi thai, tuéi me, BMI
cia me, cling nhw dic diém cta banh
nhau [2, 3]. Tuy nhién, cic két qua
nghién ctru chwa hoan toan théng nhat,
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dac biét trong giai doan dau thai ky. Bén
canh d6, cic bang chirng y vin gan day
cho thidy dong hoc ctia néng do cffDNA
trong thai ky IVF c6 nhitng dic diém
khac biét so v&i thu tinh tw nhién. Mot s6
nghién cttu chi ra thai ky IVF thuong co
nong do cffDNA thap hon, diéu nay cé
thé lién quan dén su thay doi trong qua
trinh hinh thanh banh nhau hodc néng
dod hormone sinh duc trong giai doan
s&m cta thai ky [4]. Nong do cffDNA thap
hon & nhém doi twong nay khoéng chi
lam tdng ty 1€ xét nghiém that bai ma con
giy ra nhirng lo ngai nhit dinh vé tim ly
cho thai phu (TP) vén da thudéc nhém
nguy co cao.

Tai Viét Nam, cac nghién ctru vé nong
dé cffDNA chu yéu tip trung vao quan
thé thai ky tw nhién [5], trong khi dir liéu
ve thai ky IVF con it, dac biét 1a cac phin
tich dinh lwong vé moi lién quan gitra cac
yéu t6 clia me va thai véi néng do
cffDNA. Cac yéu t6 anh hwdng dén néng
do cffDNA trong nhém thai ky IVF cé y
nghia quan trong trong viéc t6i wu hda
chi dinh va dién giai két qua NIPT, gép
phén ning cao hiéu qua sang loc trwéc
sinh trong thwc hanh lam sang. Vi vay,
nghién cru nay dwoc thuc hién nham:
Ddnh gid méi lién quan gitra tudi me, BMI
ctia me, tudi thai va ndng dé cffDNA & thai
ky IVF,
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pOI TUONG VA PHUONG PHAP
NGHIEN CU'U

1. Pdi twong nghién ciru

GOom 1.000 thai ky IVF thwc hién NIPT
tai Vién M6 phdéi Lam sang Quan doéi, Hoc
vien Quan y tw thang 01/2023 -
02/2026.

* Tiéu chudn lwa chon: TP mang thai
bang phwong phap IVF (don thai hoic
song thai khong tiéu bién), thwc hién
NIPT lan diu, ho so NIPT c6 day da thong
tin can thiét: Tu6i me, BMI ctia me tai thoi
diém 14y mau, tudi thai ghi nhin thong
qua ngay chuyén phéi va tudi phdi
chuyén, két qua NIPT hop 1€, TP dong y
tham gia nghién ctru.

* Tiéu chudn loai trir: TP mang da thai
(= 3 thai) hoac song thai tiéu bién. TP
khong dong y tham gia nghién ctru.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién ciru hoi
clru, md ta cat ngang.

* C6 mdu nghién ctru: Chon mau toan
bg, thuan tién.

* Quy trinh tién hanh nghién citu:
Ghi nhén tudi thai tai thoi diém 14y mau
xét nghiém NIPT. Tuoi thai tai thoi diém
1dy mau duwoc xac dinh dwa trén ngay

chuyén pho6i va tudi phoi khi chuyén,
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sau dé quy doi sang tuan thai thap phan

theo cong thirc:

Tuoi thai (tudn thap phan) =
SO tuln + (SO ngay 1é/7)

Thu thip va bdo quan mau mau: TP
mang thai sau IVF dwoc 1dy 10mL mau
tinh mach vao 6ng chuyén dung Cell-
Free DNA BCT (hang Streck, Hoa Ky),
mau mau duoc bdo quan va van chuyén
& nhiét do tir 6 - 37°C.

Tach chiét DNA tw do: Thwc hién ly
tdm kép & 4°C (1an 1: 1.600 x g/10 phut;
lan 2: 16.000 x g/10 phut) dé thu huyét
twong tinh sach. Sau dé, sir dung bo kit
hat tir tinh d€ tach chiét DNA tw do tir
phan huyét twong nay.

Chudn bi thw vién va giai trinh tu: Tao
thw vién DNA bang bo kit chuyén dung,
chuin héa va gdop mau (pooling) theo ma
vach. Sau do, tién hanh giai trinh tw trén
nén tang BioelectronSeq 4000.

Phén tich tin sinh hoc va tinh néng do
cffDNA: Chon loc cidc mau dat chuidn
(reads > 3,5 triéu, nong dé = 1 nmol/L)
dé thuit toan tinh toan tw dong. Dung
phwong phap Z-score dé phat hién 1éch
bdi nhiém sic thé.

* Xtr ly s6 liu: Bang phin mém
Microsoft Excel va Stata 14. Cac bién
dinh lwgng dwoc trinh bay dwéi dang
trung binh + d6 1&ch chuin (X + SD), gia
tri nhé nhit va lon nhat. So sanh gitra cac

phin nhém tudi me, BMI ciia me va tudi
thai st dung kiém dinh One-way ANOVA.
M6i twong quan gitra ndng do cffDNA véi
tudi thai dwoc ddnh gia bang hé s6 twong
quan Pearson (r). Sw khac biét duoc coi
la c6 y nghia thong ké khi p < 0,05.

3. Pao dirc nghién ciru

Nghién ctru dwoc thie hién theo ding
quy dinh cua Vién M6 ph6i Lam sang
Quan do6i, Hoc vién Quan y. S6 liéu
nghién ctru dwoc Vién M6 phoi Lam sang
Quan doi, Hoc vién Quan y cho phép
st dung va céng b6. Nhém tac gid cam
két khong c6 xung doét lgi ich trong

nghién ctru.

KET QUA NGHIEN CG*U

1. Pac diém chung cua ddi twong
nghién ctru

Trong 1.000 TP tham gia nghién cttu,
tu6i me trung binh 1a 30,8 £ 5,1, phan b6
tr 18 - 50 tuoi, véi ty 1€ cao nhit & nhom
25 - 29 tudi (353%) va 30 - 34 tudi
chiém 32,3%. Chi s6 BMI trung binh cua
mela 21,2 + 2,0 kg/m? dasé cd thé trang
binh thudng (18,5 - 22,99 kg/m?), chiém
70,0%. Tudi thai trung binh tai thoi diém
ldy mau xét nghiém la 10,8 + 1,2 tudn,
dao dong tir 9,0 - 13,9 tuin (Bdng 1).

Nong dd cffDNA trung binh cda TP la
16,2 + 5,2%, véi gid tri nho nhit quan sat
dwocla 4,3% va gia trilén nhitla 41,5%.
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Bang 1. Pic diém chung cta doi twong nghién ciru.

Yéu to SO0 lwong (n) Tylé (%) X +SD Min Max
Tudi me (ndm)
<25 93 9,3
25-29 353 35,3 30,8+5,1 18 50
30-34 323 32,3
> 35 231 23,1
BMI me (kg/m?)
< 18,5 101 10,1
18,5-22,99 700 70,0 21,2+£2,0 17,4 26,7
23-24,99 172 17,2
> 25 27 2,7
Tudi thai (tuin)
9w - 9w6d 266 26,6
10w - 10w6d 252 25,2 10,8 +1,2 9,0 13,9
11w - 11wé6d 219 21,9
212 263 26,3

(w: Tudn; d: Ngay)
2. Anh hwéng ciia tuéi me va BMI me dén nong dé cffDNA

Bang 2. Nong do cffDNA theo nhém tudi me.

Nong do cffDNA (%)

Tudi me (tudi) _ p

X+SD Min Max
<25 16,5+ 5,5 5,6 35,6
25-29 16,3+5,0 6,3 32,1

0,577

30-34 159+54 5,7 39,8
> 35 16,2 £ 5,3 4,3 41,5

Két qua phén tich cho thiy nong do cffDNA trung binh theo nhém tu6i me dao
dong hep (15,9 - 16,5%) va khong c6 sw khac biét c6 y nghia thong ké vé néng do
cffDNA trung binh gitra cadc phan nhém tudi me (p = 0,577) (Bdng 2).
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Bang 3. Nong do cffDNA theo nhém BMI ctia me.

Nong do cffDNA (%)

BMI cua me (kg/m?2) . p

X+SD Min Max
<185 16,2+ 5,3 58 39,8
18,5-22,99 16,1+ 5,2 4,3 41,5

0,859

23-24,99 16,3+5,4 6,6 36,4
>25 18,6 £ 5,6 6,8 30,2

Twong tw, chi s6 BMI ctia me ciing khéng ghi nhin sy anh hwdng c6 y nghia thong

ké dén ty 1é cffDNA trong mau me (p = 0,859).

3. Anh hwéng ciia tudi thai dén nong do cffDNA

Bang 4. Nong do cffDNA theo nhém tu6i thai.

Nong do cffDNA (%)
Tudi thai (tuin) _ P
X+SD Min Max
9w - 9wo6d 14,9 + 4,6 6,3 33,2
10w - 10w6d 15,8+5,3 6,1 39,8
0,005
11w - 11wé6d 17,1+5,8 4,3 41,5
212w 17,1+£5,1 5,6 32,1

(w: Tudn; d: Ngay)

Nong do cffDNA c6 xu hwéng ting din theo sw phat trién cda thai ky. Sw khac biét

c6 y nghia théng ké gitra cic nhém tuoi thai véi p = 0,005.
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M@i tuong quan giira tudi thai va ndng do cffDNA

NBng d6 cHfDNA (%)

10.00 20.00 30.00 40.00

0.00
|

1
Tudi thai (tuin)

12 13 14

® Gia tri quan sat

Budng hbi quy

r=0,1701,p < 0,001

Biéu d6 1. Méi twong quan giira ndng do cffDNA véi tudi thai.

Biéu do 1 cho thiy c6 méi twong quan thudn mirc 6 yéu, cé y nghia thong ké gitra
tudi thai va nong do cffDNA, véi hé s6 twong quan Pearsonr=0,1701 (p < 0,001).

BAN LUAN

Nghién ctru trén 1.000 thai ky IVF lay
mau & tudi thai tir 9 - 14 tudn, cho thay
nong do cffDNA trung binh la 16,2 +
5,2%. Khong ghi nhan sy khac biét c6 y
nghia thong ké theo nhém tudi me (p =
0,577) va BMI ciia me (p = 0,859). Nguoc
lai, nobng d6 cffDNA tdng theo tuoi thai,
v&i hé s6 twong quan Pearsonr=0,1701
(p < 0,001). Két qua nay khang dinh tudi
thai 1a yéu t6 anh hwdng cé y nghia nhit
dén ndéng do cffDNA trong thai ky IVF.

Vé tuéi me, nghién cru cua ching toi
khong tim thay sw khac biét c6 y nghia
théng ké gitra cac nhom (p = 0,577). Két
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qua nay phu hop véi nghién clru cua
Hoang Thu Lan va CS (2024) trén 1.171
TP (p = 0,643), trong d6 néng do cffDNA
chi c6 xu hwéng gidm nhe khi tudi me =
30 tudi nhwng chwa dat y nghia théng ké
[3], cling nhw nghién ctru cua Hestand va
CS (2019) [6]. Tuy nhién, két qua nay trai
nguwoc véi nghién ciru lén cua Vi Thi
Thtly Chi va CS (2023) trén 17.451 TP,
ghi nhdn mo6i twong quan nghich bién ré
rét gitta nong do cffDNA va tubi me
(p < 0,05) [5], cling nhw nghién ctru cua
Hou va CS (2019) trén 13.661 trwong
hop cho thdy nong do6 cffDNA gidm dan
khi tu6i me tang (p < 0,01) [2].
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boi véi BMI cia me, nghién ctiu
khong ghi nhan sy khac biét cé y nghia
théng ké (p = 0,859). Két qua nay khac
biét so v&i mot s6 nghién ctru trudec day
trén thai ky tw nhién, trong dé néng do
cffDNA gidm dang ké khi BMI ting: Cac
nghién cru cia Hoang Thu Lan va CS
(2024) (p < 0,001) [3], Hou va CS (2019)
(p < 0,01) [2] va Hestand va CS (2019)
[6] déu ghi nhan mdi twong quan nghich
bién gitta BMI va nong do cffDNA, véi co
ché giai thich thong thwong do BMI tang
lam ting thé tich tudn hoan ctia me, do
do pha loang cffDNA, cling nhw tang
lwgng cfDNA c6 ngudn goc tir me lam
gidm ty 1é twong doi cta cffDNA. Sw
khong twong déng trong két qua nghién
clru nay co6 thé dwoc giai thich béi kich
thuwéc mau nhém BMI = 25 kg/m? trong
nghién ctru ctia ching t6i con nhéd (n =
27, chiém 2,7%), dong thoi, cac yéu to
dac thu cda thai IVF nhu st dung noi tiét
ngoai sinh d€ hd trg hoang thé c6 thé che
14p anh hwdng ctia BML

Vé tudi thai, két qua cua ching téi
hoan toan phu hop véi cac nghién ctru
trong va ngoai nwéc. Nong do cffDNA
tang dan theo tudi thai véi p = 0,005 va
r=0,1701, twong tw vé&i cac nghién ctru
cia Hoang Thu Lan va CS (2024) (p <
0,05) [3], Vi1 Thi Thay Chi va CS (2023)
(r =0,1539; p < 0,05) [5] va Hou va CS
(2019) [2]. Piéu nay khang dinh tudi thai
van 1a yéu t§ quan trong nhat quyét dinh
néng dd cffDNA, ngay ca trong thai ky
IVF, do sw phat trién ctia banh nhau -
ngudén gbéc chinh gidi phong cac doan

DNA thai nhi vao mau me thong qua qua
trinh apoptosis cta cac té bao 14 nudi [7].

Bén canh tu6i thai, nghién ciu cua
chuing t6i ghi nhin sy dao déng ca thé rat
16m vé néng d6 cffDNA, véi khoang gia tri
tr 4,3 - 41,5%. Sy bién thién nay cho
thiy nong do6 cffDNA khong chi phu
thudc vao tudi thai ma con bi chi ph6i béi
cac yéu t6 sinh hoc ndi tai chwa dwoc
danh gia hét nhuw khoi lwong banh nhau
thuc té, ty 1€ apoptosis ctia nguyén bao
nudi & mdi ca thé. Pic biét, nghién ctru
cua Kallianidis va CS (2022) [4] cling
nhin manh viéc danh gid néng do
cffDNA trén thai ky IVF cin xem xét
thém tac dong cua phac d6 chuin bi
niém mac hay tinh trang dap &ng noi
ti€t ngoai sinh, nhitng yéu té c6 thé lam
thay d6i déng hoc gidi phong cffDNA
vao tudn hoan me.

Nghién ctu c6 diém manh 1a c¢& miu
16m (1.000 trwong hop) va tap trung vao
déi twong dac thu la thai ky IVF, giup
cung cap dit liéu tham chiéu quan trong
cho cac bac si lam sang khi tw vin NIPT
cho TP IVF, v&i quy trinh ki thuat duoc
chuin hoa nghiém ngat tir khau 14y mau
dén phan tich tin sinh hoc. Tuy nhién,
han ché ctia nghién ctru la thiét ké hoi
cttu don trung tam, chwa c6 nhém chirng
thai ky tw nhién dé so sanh truc tiép, va
kich thuwéc mau cdc nhém BMI cao cling
tu6i me 16n con nho, c6 thé lam gidm y
nghia thong ké. Nghién ctru dwa trén cac
ho so da cé két qua NIPT hop 1€, do dé
khong théng ké dwoc cac treong hop xét
nghiém that bai (no-call) do néng do
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cffDNA duwéi ngudng phan tich. Ngoai ra,
nghién cru chwa danh gia moi lién quan
gitra nong do cffDNA véi cac yéu to lién
quan dén quy trinh IVF nhw phac do6
chuén bi niém mac t& cung hay viéc st
dung cac thudc noi tiét to.

Trong twong lai, cin thwc hién cac
nghién ctru tién ctru da trung tim véi co
mau lén hon, so sanh truc tiép gitta thai
ky IVF va thai ky tw nhién, dong thoi
phan tich thém cac yéu t6 lién quan dén
quy trinh IVF dé lam r6 co ché anh
hwdng dén nong do cffDNA. Viéc theo doi
két qua thai ky dai han ciing gidap danh
gia gia tri du bao cuia NIPT trong thai ky
IVF, tir d6 t6i wu hoa quy trinh tw van va
sang loc trwéc sinh khong xam lan cho
nhém TP nay tai Viét Nam.

KET LUAN
Nong do cffDNA ting khi tu6i thai
tang véi sy khac biét c6 y nghia théng ké.
Tudi me va BMI cia me khong lién quan
c6 y nghia théng ké v&i sw thay d6i nong
d6 cffDNA.

TAI LIEU THAM KHAO

1. Deng C and Liu S. Factors affecting
the fetal fraction in noninvasive prenatal
screening: A review. Front Pediatr. 2022;
10:812781.

80

2. Hou Y, Yang ], Qi Y, et al. Factors
affecting cell-free DNA fetal fraction:
statistical analysis of 13,661 maternal
plasmas for non-invasive prenatal screening.
Hum Genomics. 2019; 13(1):62.

3. Hoang Thu Lan, Nguyén Thi Lwong,
Hoang Thi Ngoc Lan va CS. Nghién ctru
mot sO yéu t6 cua me va thai anh hwdng
dén néng dd DNA tw do cta thai trong
mau me. Tap chi nghién ctru y hoc. 2024;
182(9):70-77.

4. Kallianidis K, Dimitroulia E,
Mavrogianni D, et al. Comparison of the
fetal fraction of cell-free DNA in in-vitro
fertilization (IVF)
evaluation of the fetal

versus natural
conception:
fraction with IVF parameters. Cureus.
2022; 14(4):e24516.

5. Vii Thi Thdy Chi, Trinh Thi Qué,
Nguyén B4 Son va CS. Phan tich gia tri
cia néng do cffDNA trong xét nghiém
NIPT sang loc trwére sinh hoi chirng Down.
Tap chi' Y hoc Céng dong. 2023; 64(2).

6. Hestand MS, Bessem M, van Rijn P,
et al. Fetal fraction evaluation in non-
invasive prenatal screening (NIPS). Eur
Hum Genet. 2019; 27(2):198-202.

7. Alberry M, Maddocks D, Jones M,
et al. Free fetal DNA in maternal plasma
in anembryonic pregnancies: Confirmation
that the origin is the trophoblast. Prenat
Diagn. 2007; 27(5):415-418.



