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AFP, B 250 W, MR35 N FGR & A 50043 FCR A1 IE FGR 41, Fb A 5 20 L8 W kL R 22 20 JE B IL3E PP-13 \AFP, £ logistic
[B] 943 H7 1375 PP-13 \AFP 5 PEJi A& 2L FGR (5 2, 2 ROC 4R 20 2% 20 JE I L3 PP-13 . AFP X PE Ji5 A& 2L FGR [
M. &R UM AW, ST FOR & A 18 B W, A TR 7T 1 120 4] PE i A 45 23 4l & 4= FGR, FGR & A2 R Ky
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7R, A2 20 JHALTE PP-13 \ AFP FHI F0 PE 5 A & A2 FGR A 32 26 40 F b i —3845 , ie RAE M 0.19. £5i8 135 PP-
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Predictive value of serum PP-13 and AFP for fetal intrauterine growth restriction
in patients with preeclampsia
HUANG Yang,MENG Lin,LYU Hui,HAN Qiuyu
Author Affiliation:Department of Obstetrics and Gynecology, Affiliated Hospital of Xuzhou Medical University,
Xuzhou, Jiangsu 221002,China

Abstract: Objective To analyze the value of serum placental protein-13 (PP-13) and alpha fetoprotein (AFP) in predicting fetal in-
trauterine growth restriction (FGR) in patients with preeclampsia (PE).Methods A total of 120 patients with PE in the Affiliated Hos-
pital of Xuzhou Medical University from January 2019 to December 2020 were selected as the research subjects, serum PP-13 and AFP
of patients were measured at 20 weeks of pregnancy, followed up to delivery, patients were divided into FGR group and non-FGR group
according to the occurrence of FGR of patients, the baseline data and serum PP-13 and AFP at 20 weeks of pregnancy were compared
between the two groups, the relationship between serum PP-13, AFP and FGR in patients with PE was analyzed by Logistic regression,
the ROC curve was drawn to analyze the predictive value of serum PP-13 and AFP on FGR in patients with PE at 20 weeks of pregnan-
cy.Results The patients were followed up to delivery, the occurrence of FGR was counted and showed that, of 120 patients with PE in
this study, 23 developed FGR, the incidence of FGR was 19.17%; the degree of PE of patients in FGR group was heavier than that in
non-FGR group, the diastolic blood pressure (101.87+10.31) mmHg, systolic blood pressure (153.75+10.92) mmHg, AFP (2.18+0.37)
MOM were higher than those in non-FGR group (97.99+7.21) mmHg, (148.55+8.22) mmHg, (1.78+0.35) MOM, PP-13 (0.94+0.15) p.g/L.
were lower than those in non-FGR group (1.17+0.24) wg/L, the differences were statistically significant (P<0.05); through Logistic re-
gression analysis, the results showed that serum PP-13 and AFP at 20 weeks of pregnancy were related to FGR in patients with PE, AFP
might be the influencing factor of FGR in PE patients (OR>1,P<0.05); PP-13 might be a protective factor for FGR in PE patients (OR<I,
P<0.05); the ROC curve was drawn, and the results showed that AUC of serum PP-13 and AFP at 20 weeks of gestation in predicting
FGR in PE patients were 0.79 and 0.78, respectively, which had certain predictive value; the decision-making curve showed that the net
benefit rate of serum PP-13 and AFP in predicting FGR in PE patients at 20 weeks of pregnancy was better than that of a single index,
and the maximum value was 0.19.Conclusion Serum PP-13 and AFP are related to FGR in patients with PE, serum PP-13 and AFP at
20 weeks of gestation can be used to predict FGR in patients with PE, and the joint prediction obtains a higher net benefit rate.
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FIH AT (preeclampsia, PE) G JLE WA K %
FR (fetal intrauterine growth restriction, FGR) ¥ Jy 7=
B WL AAE , 2 = JLAS R85 5 1) 2R A
PE 5 [ JIG £ D0 BE BSR4 0 i 85 70 Ann & i LAz
B, FGR & A& B A X @ . PESR A 47 & 4
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12,222 W7 FGR 5 A RIMED . R, B 43 #7 5 PE
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MR U 24T T it . i 4% 28 11 -13 (Placental pro-
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AR K BFSE I, PP-13 75 1E 5 IF R ) ik s 5%
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FUIHEE Z , T BES FOR Y & A 60, HIRE A
(alpha fetoprotein, AFP) J& —Ff Il 5 85 11, AR IE#
LT RACEL ol DL BRJIG 2020 00, 3l 2o Jif 4%
BB BREHE A LIRS . FGR A& A= 1 Al g H 301G #5498
BRI RE S H B A i AL AFP U
FrE, AT UL, AFP AT T FGR B9 & 4B T IE,
AHIFZE 53 BT 1L 3 PP-13  AFP Tl PE 5 A& 4 FGR
B E , M5 2L FGR BT 1A 345 %
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1.1 —HER EFE 201941 A £ 20204F 12 A%
B RE A2 B I 5 5 120 151 PE S AAE I BF 58 5 42
WS HE R R s H A B ERE, Fi
JLHE N 21~34 % AE 1% (28.87+3.23) % s /W 2 JR
[l h 28~38 Jil , 43 16 2 JH] (33.50+3.66) i ; PE & /£
i PE W 32461, 5% 5 PE 95 A 88 14l ; &7 3K JE 31 il
4 92~117 mmHg, &F 5K J& (98.74+7.99) mmHg ; 4 4
JE 35 Bl 2~ 140~169 mmHg, W 45 JE (149.54+8.98)
mmHg. AWFFERFA (B 2E Y S R 3 E )
FHIEEER
1.2 NERRE (D AR OFF & Car-=#t
220 PE 2 Wi bR ; @ %) & PE; QUi 20 J8 bR &
120.3 /24 h, IfilJ>140/90 mmHg; @ [ X222 ;B
FERL I 22 20 J 5 ©B 8K A IE S IR AT Uk s DBEHE
TEABE 43 16 o (2) HEBRBRAE - OUT YR W0 PRI 52007
U i 3 A T Wi 0 O 2 s @R LY AR s 45 1 5
W QR e s @ VBT T ; O A&
P i 975 58 R R ILE 99 B 5 (©F 25 B 40 it ok
9o s DZ AT S R R g AT, WA 5 @) Jak e 9
%5 ; OFETE FGR 5% ;0025 .
1.3 Ak
131 s iFJ5ARdm ik 2220 I, SR A5
#IK I 2 mL, 3 000 r/min 2.0 10 min, 23255 T 7 3238

Erp, O SR AR R PR AL A R &L DA
TR EBE A 28 V00 5 1ML PP-13 7K°F- . QM Fl 4 [ 3hik
22 R AL (L E PE 1] F Immulie2000 &) |, PL7%
FAPE BT I A2 1T AFP YR
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AR e s PEARE (EE/RE) B
(2220 J&wF) B JLIE B (42 20 JRI B ) G L AR T &
(2220 JHIF) a0 (Z2 20 R (&K (4220 4
) e e (22 20 Jal i) R B (2220 JEAY ) .

1.3.3 FGR A&7 kAo a7y = BV 2 AT
%, 22 (AP RS PRl FGR : i L A= (4 T /1
T2 500 g, s A T 7] Jif 07 1 2 44 5 4t 1) 79 s oA
2%, U T[] B % 1E AR BT i 1926 10 A 40 8. 4%
KA FCRIG A A FCR 4L, & & 4 FGR HIH A9 A
AEFGR 4],

1.4 SFitZEFHE R SPSS 24.0 B 0F vE A7 Kb ib
FOFECR B E o LR R KR K5 3
i Y B} 28 Shapiro-Wilk 1E 2 PEAR 56, IEAS A 1T
R & + s T, A ST AEAS e K56, 2R H lo-
gistic [ 274G 3642 20 J& IfiL 3 PP-13 \AFP 5 PE
N K FGR KR, 4 il 22 38 15 VR FRAE il &
(ROC #hZk) , 1158 M 42 F AL (AUC) fH, 45 55 77
20 JEI I35 PP-13 L AFP XF PE Jk A & 4= FGR () Ft il
M E , AUCAE >0.9 7~ FLil M4 BB 42 /&7, 0.71~0.90 36
TR — 5 I HEBE , 0.5~0.7 227 FiI PR RE ARG, <
0.5 F /R LML RE , P<0.05 2 S/ it .,
K R4.1.0 GEiH 50 Hr 4 i emda” 404, LU A2
T A YN AL R, v RIS ) 1 A A A, 22 il e S
2 AP BT 2 20 R I PP-13 L AFP Az 9 2 1 4 Pt
PEJi A K2 FGR Hy¥32 25 %

2 R

21 FGREZEER Fii & A0, 51T FGR
KAAEDL BN AHFIT N 120 61 PE R A FRA 23 6 %
4 FGR,FGR &A% 4 19.17%(23/120)

22 EZHERL MBHERIEE FCR 4% A PE 2
JEHE FAE FGR AL, &7 3k e Wi e AFP = T AE FGR
H,PP-13MLFIEFGR A, Z 5 A Git# i X (P<
0.05), WFEI1,

2.3 MmiEPP-13,AFP 5 PER A% 4 FGR X &
B354 B PERR A FGR KA G AE MRS A8 i
(1=K ,0=KR KL E) ¥ PEFEEE &T9KE I 4s % |
PP-13  AFPYER F A8 &, IF X H AR it T (E U
2 Tt logistic [BIH 4TI , PAEIL 9 2£<0.1, H7 2
TG AR Y, 45 5 5 R, PP-13  AFP ¥ 5 PE R AR
A FGR A K, AFP 7] g J2& PE 5 A & A2 FGR 1Y 52
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R TR 120 BIHELRBORE L 745 b LA

‘ FGRAL  AEFGRAL  (x?)
ekt P
(n=23) (n=97) [Z{H
(5 %+ ) 29.61+3.53 28.69+3.15 123  0.222
SRR L s £s) 34134348 33.35£3.70  0.92  0.360
ZETR B S A
22.60+0.87 22.44+0.78 0.88  0.381
(kg/mz,fts)
W= (% ) (0.25) 0.618
s 12(52.17)  45(46.39)
& 11(47.83)  52(53.61)
e = s (%) (0.31)  0.575
= 7(30.43)  24(24.74)
w 16(69.57)  73(75.26)
PEFEE/MH (%) [2.54] 0.011
I PE 11(47.83)  21(21.65)
%% PE 12(52.17)  76(78.35)
B/ (em,x +s) 17.28+2.13 17.45+2.05 035  0.727
BEILE R/ (em,x +s)  14.24+1.68 14.62£1.68 098  0.331
L 403.58+ 414.01=+
B URF R/ (2,5 + 5) 111 0271
43.21 10.09
137.84= 135.95+
BRI Z+s) 0.61  0.543
14.37 13.12
) 101.87+
#F5K )/ (mmHg, % + 5) 1031 97.99+7.21 2.12  0.036
153.75+ 148.55+
Wi 5/ (mmHg, % + 5) 255 0.012
10.92 8.22
JREM/(g24h,x+s)  0.37+0.04 0.36+0.04 1.94  0.055
PP-13/(pg/L,% +5) 0.94+0.15 1.17#024 439  <0.001
AFP/(MOM,% + 5) 2.18+0.37 1.78+0.35 4.86  <0.001

T FGR MG ILE ALK Z R, PE N PRI, PP-13 M I 3526
H-13, AFP A H G -
% (OR>1, P<0.05) ; PP-13 1] fig & PE 5 A\ & E
FGR B4 I % (OR<1,P<0.05) ; PE F2J¥ 475K JE
W 45 & 5 PE 5 A & 4 FGR JC 3¢ (P>0.05) .
W2,
2.4 %20 F K% PP-13.AFP X} PE f§ A & &
FGREITMMNE ¥ PEFGA FCR & AR BLAE AR
AR (1=K, 0= K4 ) B2 20 J& B 1L 7 PP-

R2 I PP-13 AFP 5 PEJR A &A= FGR & 2 A [ 143 Hr

Wald

(S Bl SEfH PfH  ORA 95%CI

X MH
i -2238 8.63 673 0.009
PE F2 % 1.15 061 361 0058 3.16 (0.96,10.37)
kIR 0.07 0.04 3.07 0080 1.07 (0.99,1.16)
Wi s 0.08 0.04 382 0051 1.08 (1.00,1.17)
PRE A 0.01 0.02 038 0540 101 (0.98,1.05)
PP-13 -3.60 138 6.82 0.009 0.03 (0.00,0.41)
AFP 293 0.89 10.80 0.001 18.67 (3.26,107.05)

H:PP-13 MG L A -13, AFP N IR B H L PE 4 T ATIY
FGR ANGILE NAKZIR.,

13 AFP 1 K 56 A8 &, 22 ROC B £k 1, 45 21 i
7N, 220 Ji BFIfL 3 PP-13, AFP T PE 95 A & 4
FGR A AUC 435>~ 0.790 . 0.780, 14 — & i il 4/
H. MXSHILERS,

£33 ZE20 JEWFILEE PP-13 . AFP X PEJ5 A &4 FGR 1Y
A

R
EOE

0.83
0.74

2%

CE
0.53
0.50

K2 AUC e 95%CI

PP-13 0.79 1.08 pg/L. (0.71,0.87) <0.001
AFP  0.78 1.88 MOM (0.67,0.89) <0.001

[E:PP-13 AR AL H-13, AFP N HUREE I

DAV 32 2 8 R AR b, o IXUIS: [ (A A8 A A
xR 2k, 25 R W , 76 BUE 0.2~0.8 Y Bl P, K
42820 JE I I3 PP-13 , AFP T #0301 PE 5 A & A=
FGR [)¥3Z 25 S0 T Bl e —F6 b, HL7E = XU [
{H 0.0~0.8 N Y1572 2 BRI A K T 0, I 4 A I R &
¥ 55 A RAE R 0.19,

3 iTig

PEJH A5 It % FGR, ¥ InAS R &5 R & 48 A
I > SR B R S . (E, H AT FGR i
Bii 7 & 2 AE 2R B S UEA T, IR 200 BROCAR 58K L TR
HMEREF K, FGR Fl B SR ASE . B IL, 43 #7 5 PE
AN FGR B AW R, K A2 W T3, 2
3T WO R IE RRCR YT PERS A FGR PG H A &

5 R, PE G A & 242 FGR 9 XU 48 i, 14 %)
14.3%(10/70)"" . AR AR Wow , BT 9 A5
W, 553 FGR & AETE O Bon , ARWF5E N 120 6] PE J5
A 23 1 % 4 FGR,FGR &£ %4 19.17%, 5 |
WHEFEMIAT . 45 R UL, PE S A FGR % 42 XU %5
= A EL BT S HE AR . 1 B, ARTESE R, FGR
20 9% N\ PE 2/ & FF FGR 41, )i P 5 ¥ PE W] €
K5 % FGR, X T PE i A 51 i EE 40
NI AV /A G S N e o e E W= ) S
T FGR #i2 , 8 7] 4 #il il FGR & A= $2 4l & %
PP-13 )& TR ZLBHBESE R |, O IR 86 s b 1 4 il
A, TR SR Z AN, FOR IR #5385 IR S W i, %
FRZ A oA SZ 0L, 5 R AN e/ i L2 s N
EEBAR, S FEAN/ WDIRE , 35 i PP-13 &
AR BFSE R, PE G ALY PP-13 /K F- 5
W, RES R S BRI A 5%, T sh ki i
o1 UG B R R, 4 PP-13 AT BB 5 FGR Y
KA AFP R H LIS & A, BEUR 10 A RT A
BT IR HE AR 10 85 A CF G LR, B6 L iR
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= PP-13JE TR ZLBHBESE R Al i £ G
B4 M B, U IR R 2 A0, FOR iR 86 IR =+
ER iR ) IR A T 11 U A T =
W E R B AR, 500 0% 57 40 M5 WA D RE , 15 B
PP-13 Fik i/, AFP 25 UL LTS & 1, 420k 10 8]
FIA T U9 842, 10 4% 10 B & i T I JLATFIE , i
JLVER R OUT IR > i AFP 38 i Jif 8 3F
ABEIRUS 25 % FGR, A 45116 B R R i 38, 16 L
JRELDIREIRAR | PEABE R M IR0G R 0 AFP 23 A1 1 3
27 AL LT AFP s 0] B PE % A FGR & 4 .
AW IR W, FCR 4196 N AFP & THE FGR 41,
PP-13 X TE FGR 4 ; # — 5 28 logistic [0] 4 43 Hr 45
IR, A2 20 JE MW PP-13 AFP ¥ 5 PE % A& 4=
FGR A7 ¢, AFP A fEJ2& PE %5 A & 4E FGR Y 52 i) [
X GRITLL T 45 R A — S0 (Ab AT 3 28 5
k) 53 4h , Z 00 AR RIS 1F 45 5 Wow , PE R 4T
sk He Wi R 5 PE S A & A2 FGR TG 56, {5 PP-13
FIAFP A 5, i8] PP-13 FIl AFP 5 FGR 19 & 4= 5 &L
AAG, HASAZ HoAth R 52 ma 5 i T A B 58 A A
XD A TR — 250158 . ARWFFE 2 ROC 28
P, g5 9 R, 29 20 JE IS PP-13 L AFP i PE 5
N &4 FGR B9 AUC 4351124 0.79.0.78 , ¥ 45 — & il
DIANE o i A A5 e LA T b A5 A0 5] 119 245
Wo il ih 4 s, A 42 20 JE B I3 PP-13
AFP FU FU0 PE 6 A & A FGR A4 5Z 35 %A T 5
M — S8 bR, e KA K 0.19, ABFSE4R R TE T 22 0]
AR J 1 A i b W 9 2 7K, AT PE 5 A
KA FGR WU , 4 I 3G I oY, Ak SUL%2 1MLV PP-
13 \AFP 7K - A6 22 JR 3 I A v i A8 Ak, oA AN [l s
SO FGR B BINANE . ()2, AR TR HEBRAS [FITR
7 7 B PE S5 A & A2 FGR KUK 1Y 52 Wi, FEAE— &
B SR B, 76 A o g 4 T % A i R 3R B T4 AR Y
AIEEPE

ZE BRI PP-13 L AFP 5 PE i A\ % 42 FGR
H 5, 2220 JE L3 PP-13  AFP A] T 1 PE J5 A
KA FGR, HIRA TN R 1532 25 500 5 .
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