hEERCE R H55% BT 20264F7H
Journal of China Medical University Vol.55 No.7 Jul. 2026 + 639 -

5 AMA R e B T B = R R B B Sk
S FRATEE A (E

B INE4EY He A, T4, 22
(UAEEBERERE 1 B EBEA=FL, LA HE5 2610315 2. BHs gl AREEG =5, (LA HEY5 262299; 3. K@il AR EBE=F},
INZR Y5 262299; 4. MR IEWTT A REREEN, ILAR #EDi 262299)

WE BH HitEFafiiMk258F R T # B8 (ul,) AR A F AR (Hey) /K-F2+F a1 4 (PE) 69 TR #i14.,
Fik  HIR20235F11 A £20245F 11 A 8 T & % —EA K FHE E K= iAE 0406466 Fda, T Z11~13" B % 275 it
& B AR 7 Hey B K- |, B AR AMEK & 503808 BT [AMA R 53 (C3) ABR T ] ARIEZ20)8 )G PER £ H L, K AT 24t % 4
HPEAL (n = 56) Ao xd BB (n = 590) o Fedk240 Fda b — s AR A4 Hey (B, & AMK R 40807 B K -F , 5t 5 H7PE#) 1k 2 e B
F T BRIE AR B IR TR AR AT PERY TR AR, My 3 7] 28 B TR AL AL | SFa AT Fm F PSR I0E EE R 240 B da R0 A A F
$ BPEF E G EF (P> 0.05) 55 BAARL, PEALK 45 )R AF KR | i Hey (C3A2BE F K F &, 4Rk 8 9 B 31 4
JUARE uE, K F B 3P < 0.05) o % B Zlogistic® )3 %77, uk, 2 PEA A 4% 3 B % (OR = 0.80,95%CI:0.71~0.88),Hey (OR =
3.531,95%CI:2.35~5.31).C3 (OR = 1.04,95%CI:1.02~1.06) 2B F (OR = 1.03,95%CI:1.02~1.05) ¥) APEM Ik & %, %
X AR IR X oM B, foiFuE, Hey .C342BE F #8714 5 %] 4 1.68 ng/mL.7.44 umol/L,136.25 mg/dL£2326.90 mg/LAT , T
MPE#Y ZHIE 5 F) £0.66.,0.82,0.72420.85, 4 5 B 4 H] #0.91 .0.86.0.75420.63; LK F5ARH A TN 24k T4, & T @A A
0.97, ZHJEH0.90, 45 57 #0915 LB FUMAER RIFREMERERBLAELEZR T EMSE DS RIF, L —% st &k
0.97 (95%CI:0.65~0.98) Z5it  Z-F-H fn i Hey B, LA BAMK R 47 B T 3564 ) 5 PE AL A BT 64 T 018, # 22 69 PE R
5 25 =T Ay s JR T2 0 & S FUM PER AR

KR TR RN =8 RAFBARR; AMK A LBUER T ARME

FESES R714.24 XERERS A TEHS  0258-4646(2026) 07-0639-05

P& HARMIE  https:/link.cnki.net/urlid/21.1227.R.20260709.1806.014

DOI: 10.12007/j.issn.0258-4646.2026.07.012

Predictive value of serum complement system activator ,unconjugated estriol ,and
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Abstract Objective To explore the predictive value of serum unconjugated estriol (uE;), homocysteine (Hey) and complement system
activator levels for preeclampsia (PE) during early pregnancy. Methods  This study included 646 pregnant women who received prenatal
care at the Affiliated Hospital of Shandong Second Medical University between November 2023 and November 2024. Serum Hey and uk;
levels were measured during routine prenatal examination at 11 to 13" weeks of gestation,and the complement system activators C3 and
factor B were detected. Depending on whether PE occurred after 20 weeks of gestation, women were divided into the PE group (n = 56)
and control group (n = 590). The general clinical data,Hecy,uE;,and complement system activating factor levels of the two groups were
compared , and the independent risk factors for PE were analyzed. Receiver operating characteristic (ROC) curves were used to analyze
the predictive value of each index and the combined index for PE. PE risk nomogram prediction model and calibration curves were used
for prediction and internal verification, respectively. Results There were no significant differences in maternal age, gestational age at

detection , reproductive history ,or history of PE between the PE and control groups (P > 0.05). The systolic and diastolic blood pressure
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measurements in the PE group were significantly elevated compared with that in the control group. Additionally, the gestational age at the
time of delivery and neonatal birth weight were notably lower in the PE group than in the control group. Furthermore , serum levels of Hey,
complement component C3,and factor B were significantly higher in the PE group than in the control group. In contrast, the concentration
of uE, was significantly lower in the PE group. This suggested that uE; was an independent protective factor against this condition (OR =
0.80,95%CI:0.71-0.88). In contrast,elevated levels of Hey, C3,and factor B were identified as independent risk factors for the deve-
lopment of PE (OR = 3.53,95%C1:2.35-5.31; OR = 1.04,95%CI:1.02-1.06; OR = 1.03,95%CI:1.02-1.05,respectively). ROC curve
analysis showed that the cutoff values of serum uk;, Hey,C3,and factor B were 1.68 ng/L,7.44 pmol/L, 136.25 pg/dL,and 326.9 mg/L,
respectively,and the sensitivity thresholds for predicting PE was 0.66,0.82,0.72,and 0.85,respectively, and specificity thresholds were
0.91,0.86,0.75,and 0.63. The combined prediction performance of the above indicators was better, the area under the curve was 0.97,
sensitivity was 0.90, and specificity was 0.91. Internal validation showed that the calibration curve of the nomogram prediction model was
close to the original curve and the ideal curve,and the consistency index was 0.97 (95%CI:0.65-0.98), indicating that the model had a

high degree of fit. Conclusion A PE risk nomogram based on serum Hey,uE;, and complement system activating factors in early preg-

nancy has a good predictive value,and can be used as a reference for early clinical screening or prediction of PE.
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Tab.1 Comparison of general data of PE and control groups

Ttem Control group (n = 590) PE group (n = 56) tx’ P
Age (year) 29.83 +4.10 29.41 %321 0.46 0.74
BMI (kg/m?) 22.84 +4.24 22.63 %3.19 0.37 0.71
Geslational age (week) 12.03 + 1.01 11.84 = 1.04 1.34 0.18
ART [n (%) ] 45(8) 6(11) 0.67 0.41
Reproductive history [n (%) ] 278 (47) 32(57) 2.06 0.15
History of gestational hypertension [n (%) ] 33(6) 6(11) 2.37 0.12
Diabetes [n (%) ] 32(5) 4(7) 0.29 0.59
History of PE [n (%) ] 15(3) 2(4) 0.21 0.65
Gestational age at delivery (week) 39.94 £ 1.11 36.56 +2.45 4.905 <0.001
Neonatal birth weight (kg) 3.33+0.44 3.10+0.76 2.026 0.04
SBP (mmHg) 120.37 + 10.44 150.04 + 12.99 -19.846 <0.001
DBP (mmHg) 80.62 + 6.64 99.39 + 8.27 -19.759 <0.001

ART, assisted reproductive technology ; BMI, body mass index ; SBP, systolic blood pressure ; DBP, diastolic blood pressure.
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Tab.2 Comparison of serum Hey, uE,;, C3, and factor B levels between PE and control groups

Group n uE; (ng/mL) Hey (pmol/L) C3 (mg/dL) Factor B (mg/L)
Control 590 1.85£0.44 6.12+1.35 123.11 £22.56 293.85 +34.17
PE 56 1.19£0.39 8.43 +1.39 145.86 +25.40 333.28 +36.22
ilx’? - 10.71 -12.201 -7.129 -8.208
P - <0.001 <0.001 <0.001 <0.001
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Tab.3 Multivariate logistic regression analysis results
Variate B SE Wald x ? OR 95%CI P
uk; -0.23 0.05 21.11 0.80 0.71-0.88 <0.001
Hey 1.26 0.21 36.84 3.53 2.35-5.31 <0.001
C3 0.04 0.01 12.36 1.04 1.02-1.06 <0.001
Factor B 0.03 0.01 18.409 1.03 1.02-1.05 <0.001
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A, the logistic regression prediction model for PE; B, the calibration curve of the logistic regression model for predicting PE.
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Fig.2 Nomogram prediction model and model calibration curve of PE risk
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