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Abstract : [Objective] To investigate the association between fetal fraction (FF) of cell-free DNA and adverse
pregnancy outcomes. [ Methods] A retrospective case—control study was conducted in 1 231 Chinese pregnant women
who underwent non—invasive prenatal testing and gave birth to their children in the Third Affiliated Hospital of Sun Yat—
sen University during January 2017 to October 2018, including HDP group (n = 84), FGR group (n = 57) and preterm
birth group (n = 59) as case groups, and the pregnant women without pregnancy—related complications were included
in the control group (n =1 031). The correlation between FF and maternal age, gestational weeks, body mass index (BMI) ,
and comparison of FF difference in different groups were analyzed. [ Results] In 1 031 normal pregnant women performed
NIPT, the plasma FF was (12.03 + 3.64)% , FF and maternal BMI were negatively correlated (r,=-0.079, P<0.05).
FF in HDP, FGR, preterm birth group were (11.21 +2.60)%, (12.48 +3.92)%, (11.66 + 3.34)% , respectively. Compared
with control group, FF in HDP group was statistically lower, OR = 0.926, 95%CI: 0.859-0.997, P = 0.043. FF in
FGR group and preterm birth group were not statistically different compared with control group. [ Conclusions ] Low
FF is a risk factor of HDP, and we may apply FF of cell-free DNA to predict the risk of HDP in further research. The
correlation of FF and FGR, preterm birth have not been found yet.

Key words: fetal fraction of cell-free DNA ; hypertension disorders of pregnancy; fetal growth restriction; pretermbirth

[ J SUN Yat-sen Univ(Med Sci),2020,41(6):917-923 |

W75 B #3:2020-09-07
BEEWE )N TR0 F (201604020104)
BB B /NS LR A BB, E—mail : 872824137@qq.com; LT EE il (G /E#H , FALEEIT , E-mail : gdgzhhyy@163.com



918 AR AR AR (B2 R D a1

1997 4%, Lo 453 i S 5% 5t PCR & BLTE 4E
IR 151 £ it 3 v A A 25 G JL DNA (cell-free fetal
DNA, cffDNA) . MUtk, PA cffDNA SRR JG R i
K I (noninvasive prenatal test, NIPT)fE 4= EK 5 [l
PPN TR o cffDNA F2 B UR T IR #5032
FeZ AL I ToARAE . FELE RS AR, HAT )R
SR BT, FATA BEAE B4 1M 2% H U 3] ffDNA
MIAELE? o TEES G JL DNA ¥k & (fetal fraction, FF)
JEFE SRR TG LAY cfDNA 75 BRI % 177 25 DNA
W AL YRR UK B (W5 TR R
ZERNG3 AL ) o b S R TR) 0, 6 28 1) 4 2 A L
R 7 AR R A e A X SR )
RE B2 S e i A BRRAIR PR 09 i 480 57 2 40 i ) 26
RUFNK S T RZ R cfFDN A FA RS AIRE A ) 2%
i SN, S EBFF 284k . FF AT REAE S S eI 48
T RE Ko 22 B TEAR AR o AR FF 5O
REHRES R YOG 2, LA & BRI X6 0000 4 iR O K2
ER ML

1 #MH5F*®

1.1 HRIFH

it i B 2017 4F 1 % 2018 4F 10 H #E
LR B 5 — = Be 7= B T T AN Fir A I 4 B
o3 U 0 B B 2R IO AE N IE SR R S o A A AR I
OB IR ; QIR BEA T ICAN 7= R A I I+ B 2006 5
@RI E N 12°~26 J& o HEBRFRHE : D™= 5]
FERZE A QG RS BASTERE s O LA
TR S 5 B 32 B RT3 s AT IR S 2 K -k i
Feiziaid .

M AR ah A1 231 )95 %5 He 47 (A
B AT, JHE e 4 i AT S 0 RS 4 (HDP 21) i
LA AZ R (FGR) 21 K 5 7= 4 43 1)k 84 15 . 57 161
159 B8], 1 Sy 955 81 201 5 K5 0 4 Wi I kR 1) 2 i AR
Xt R 1 031 ], WCAR AR I Y 7 L I R 9T
B, AR ZE AR IS R M 2 ) A 5 4R £ (BMID)
&, A BAESBMIERE . ARRABS
PR 51 St v o o R 4
12 LBHE

AEZ B H 10 mL 4 L bR AN, 24 h N FEAT
253, SR FH 4 22 446 1 2 Ui 25 DNA $2 G &
(GenMagBio, H1[E) , ¥ FERS it U WA AT 454, DAl
K EEHUDNA BB B IR A 5 R Ton Plus

Fragment Library Kit (Life Technologies, 3¢ [ ) , #%
HECff R 4 51 #8200 % SC I, SR A Quibit2.0 (Life
Technologies, 3¢ [E ) Fl 2100 Bioanalyzer (Aglient
Technologies , 3% [ ) 434l #£ 11 DNA %) 25 ¥ B2 Fl J
BRIV o 8 SCEAE A HR B 21 100 pmol/L, B
IR G TE L, Hl 40 7 ik , R H Proton /7
Y (Life Technologies , 3% [E ) #E47 L LI Fo M E
P 2l i DNA R B oA 1 00, 20 om0 i 3
B3 IE TR LR BUT FIK 341 (G~ D) FTBEAR
A B R BUF S B 3 A (E~F,) , B E i L P
SR B i L, Bl @G JL DNA e -

Fetal Fraction(FF)= M
Count (E,~F,)

13 GZitFH*

K JH IBM SPSS Statistics 20 {4 #E 17 5040 19
Gttt HEBORME & RS 2040 1 DL B A
ME2E (o £5) , AFFE IES AT LA M (Pos ~ Pis) 1t
iR o R IEE I TP A B IG JL DNA W EE S5 4R |
28 8 Je BMI 4T Spearman BAH /#1912 5
X HEZHL B8 AR BRI A R Kruskal - Wallis H A
5, 250 guih2E 5 R Bonferroni 361794
(O 2H 55 % BEZH G PR LU 38 o %o B H 5 5 191 2H 1) FF
L JRHIF £y 2 logistic [F1IH, LLP <0.05 K
ZEFAGITFE L,

2 % X

21 EEZEMXMZESFFHSHEER

A7 NIPT (19 1 031 4 1F 5 22t v, A0 o ey e 125
5 )L DNA #¢ S Bl A (5.05 ~ 35.39) % , Y {H A5 fE
Z0(12.03 + 3.64)%; KA 22 JFJE Rl 127 ~ 267 J#]
KM 22 5 92% (946/1 031 4] ) BEH7E 137 ~ 217°J]
FFAE AR BT R (E 1),
22 EEZAMFFEEARFRAOMELE

A7 NIPT 1 1 031 i 1E & 22 43 vh K i 25 16 L
DNA ¥ J& (FF) 522 110 p 4R 3% R 122 J6] Je BMI
17 Spearman FRAH /1M, 45 R R W], FF 52214 BMI
FETERA L (r, = =0.079, P < 0.05) , FF 5% 1224 |
B AL R (P> 0.05; % 1,82),
23 ITNIPTHXRASHHAMERERILE

AHE5E g0 A AT NIPT (9227740 1 231 f41] , H:
P R 0 v L TR 4 (HDP 4H) \FGR 4 )2 7=
2153 5]k 84 .57 F1 59 i, X BRAL 1 031 1], X Iife R



5563 FIZN A5 Z2 A8 A i 216 L DNA R BE 5 AN R IR IIREE )R 1) G 2% 919

o 1226 1276 1286 1535

14.65 16
11.99 |

2 11.9
00 12
E 150 10
E 8
=
Z 100 6
50 4
i10l .
0 L— m mwm .
12+ 13+ 14+ 15+ 16+ 17+ 18+ 19+ 20+ 21+ 22+ 23+ 24+ 25+ 26+ (weeks)

FF: distribution of fetal fraction

1 IINIPTHEEZ2EMNRXRMNZESFF 5%

Fig.1 Distribution of fetal fraction of different gestational weeks in normal pregnancy
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Table 1 Correlation between FF and general

characteristics in normal pregnancy

Factors M(Pys~Pss) T, P
Agelyears 32.0(28.0~35.0) 0.002 0.94
Gestational weeks/weeks 18.0(17.0~19.9)  -0.049 0.11
BMI/(kg/m*) 21.48(19.91~23.42) -0.079 0.011

FEARGERIATG T 50 M o 853 BoR , HDP 41 1 4F
1 BMI X BRA, F P= 2 AR I T X RE L, 22
SH Giit A7 G FGR 4L AE IS BMI K B = 4 1
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20 (59 1)) B9 FF 4351 A (11.21 + 2.60)% . (12.48 +
3.92)%R1(11.66 + 3.34)%. RHTLITZ£ 539 logistic
A1 AT 2007, 45 50 %, HDP 40 5 % IR 41 A 1

40 1 R® Linear = 0.008
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Fig.2 Correlation of FF and BMI innormal pregnancy

FF 2255 B8 %1 2# 73 X, 0R = 0.926,95%ClI ;
(0.859,0.997), P = 0.043, {ik FF J& % 4= HDP 19 /&
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R2 ITNIPTHXMBASRKAHIBHEREZRLE

Table 2 Comparison of general characteristics between case and control groups

Groups Agelyears H P Gestational weeks/weeks —H P BMI/(kg/m*) H P
Control 32.0(28.0~35.0) 12.2 0.007 18.0(17.0~19.9) 0.69 0.88 21.48(19.91~23.42) 42.0 <0.001
HDP 33.0(30.0~36.0) 0.016" 18.1(16.9~19.7) 23.44(21.39~26.90) <0.001"
FGR 31.0(29.0~36.0) 0.68" 17.6(17.0~19.9) 20.55(18.86~23.78) 0.038"
Preterm Birth 34.0(31.0~37.0) 0.007" 18.0(17.1~19.6) 21.91(20.81~24.22) 0.20"

1) compared with control ; The different was statistically significant (P<0.017)
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Table 3 Comparison of FF between case and control groups

Groups Parameters B S.E. Wald x* P OR 95%Cl
HDP Constant -1.61 0.44 13.18 < 0.001 = =

FF -0.08 0.04 4.11 0.043 0.926 (0.859,0.997)
FGR Constant -3.28 0.44 54.34 < 0.001 = =

FF 0.03 0.03 0.83 0.36 1.032 (0.965,1.102)
Preterm Birth Constant -2.48 0.49 25.34 < 0.001 = =

FF -0.03 0.04 0.62 0.43 0.968 (0.894,1.049)

Reference : control group
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