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[Abstract] Objective To determine factors associated with adverse outcomes of preeclampsia and develop a
predictive model. Methods  Clinical data of 2 532 patients with preeclampsia who were admitted to our hospital
from 2005 to 2014 were extracted for the study. The patients were divided into two groups, including 990 (39.1%)
with adverse outcomes and 1 542 (60. 9%) without adverse outcomes. Factors associated with adverse outcomes
were identified through univariate analyses. The predictive model was developed through multivariate logistic
regression analyses using a randomly selected sample containing 80% of the cases. The remaining 20% of cases
served for the purpose of validation and the establishment of the ROC curve. Results  Primiparas, educational
attainments, prenatal care, multiple births, edema, chest pain, dyspnea, dizziness, headache, blurred vision,
intrahepatic cholestasis of pregnancy, gestational diabetes, cardiovascular disease, blood pressure, urine protein,
liver and kidney functions were found to be associated with adverse outcomes of preeclampsia. Multiple births,
edema, dyspnea, blurred vision, cardiovascular disease, liver and kidney functions entered into the logistic
regression model (P<C0. 05). The Logit(P) model had a good fitness of data and 77. 1% accuracy in predicting
adverse outcomes. The area under the curve (AUC) of the ROC curve was 0. 804 TP <C0. 01, 95% confidence
interval (CD): 0.758 to 0.849]. The highest sensitivity was achieved when the cut-off point set risk value at 0. 300,

with 58. 6% patients having adverse outcomes representing 83. 8% true positive rate and 46. 8% false positive rate.
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Conclusion

Adverse outcomes of preeclampsia can be predicted through multiple births, edema, dyspnea, blurred

vision, cardiovascular disease, liver and kidney functions. Risk value —>0. 300 is recommended.
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Factors associated with adverse outcomes of preeclampsia (Chi-square test)

Cases without
adverse outcomes/

case (%)

Risk factor

Age
<20 yr. 17 (1. D
20-34 yr. 1099 (71.4)
=35 yr. 424 (27.5)
Residency
City 744 (49.0)
County 162 (10.7)
Township 130 (8.6)
Countryside 481 (31.7)
Level of education
Illiterate 18 (1.9)
Primary school 80 (8.3)
Junior high school 255 (26.5)
Senior high school 162 (16.8)
Undergraduate degree 393 (40.8)
Postgraduate 56 (5.8)
Primipara 1014 (65.8)
IVF 91 (5.9
Twins 199 (12.9)
HDP medical history 56 (3.6)
Number of maternal examinations
0 127 (9.3)
1-4 259 (19.0)
5-8 442 (32.5)
=9 533 (39.2)
Symptoms at admission
Edema 410 (26.6)
Chest tightness and pain 28 (1.8)
Difficult breathing 32 (2. D
Felt sick and vomit 30 (1.9)
Dizzy headache 217 (14. 1D
Blurred vision 90 (5.8)
1cp 158 (10. 2)
Abnormal glucose metabolism 360 (23.3)
Thyroid disease 61 (4.0)
Central nervous system diseases 8 (0.5)
Cardiovascular disease 31 (2.0)
Respiratory disease 7 (0.5)
Immune system diseases 21 (1.4
Urinary protein
+-++ 799 (59.7)
+++-++++ 540 (40.3)

Cases with
adverse outcomes/ XZ P
case (%)
0.043 <20. 001
25 (2.5)
713 (72. 1)
251 (25.4)
0.177 <0. 001
354 (36.2)
130 (13.3)
105 (10.7)
388 (39.7)
0.138 0.011
18 (2.9)
75 (11.9)
188 (29.9)
108 (17.2)
227 (36.1)
12 (1.9
619 (62.5) 1. 151 0.097
61 (6.2) 1. 047 0.788
183 (18.5) 1.530 <20.001
25 (2.5) 0. 687 0.123
0.161 <0. 001
148 (17.9)
218 (26.3)
309 (37.3)
154 (18.6)
409 (41.3) 1. 944 <20. 001
52 (5.3) 2.998 <0. 001
74 (7.5) 3.812 <20.001
45 (4.5) 2.400 <20.001
229 (23. 1) 1. 837 <0. 001
138 (13.9) 2.613 <0. 001
258 (26.1) 3.087 <20.001
180 (18.2) 0.730 0.002
52 (5.3) 1. 346 0.123
6 (0.6) 1.169 0.773
53 (5.4) 2.757 <20.001
5 (0. 4) 0.222 0.237
20 (2.0) 1. 493 0. 200
0. 206 <20.001

452 (49.6)
460 (50.4)

IVFE. Invitro fertilization; HDP. Hypertensive disorder in pregnancy; ICP. Intrahepatic cholestasis of pregnancy
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Table 2 Factors associated with adverse outcomes of preeclampsia (Mann-Whitney U test)
Patients without adverse Patients with
Risk factor outcomes [median adverse outcomes VA P
(P25-P75)] Cmedian (P25-P75)]
Frequency of rise in blood pressure/ 8 (2-30) 7 (2-21) 1.191 0. 234
(times/d)
Blood pressure at admission
SBP/mmHg 145 (132-159) 149 (134-166) 4. 836 <20. 001
DBP/mmHg 92 (83-101) 96 (85-106) 4.988 <0. 001
Blood presure 24 h after treatment
SBP/mmHg 135 (123-145) 138 (127-148) 4.110 <20. 001
DBP/mmHg 84 (74-92) 87 (76-96) 4.810 <0.001
BMI before pregnancy/(kg/m?) 22.3 (20.0-24.8) 22.0 (19.8-24. 4) 1. 980 0. 048
Laboratory test results
RBC/102 L7} 3.99 (3.67-4.32) 3.96 (3.58-4.38) 1. 358 0.174
HB/(g/L) 120 (109-131) 119 (103-134) 2.187 0.029
WBC/10° L1 8.9 (7.4-10.8) 9.1 (7.3-11.6) 2.068 0.039
PLT/10° L ! 151 (115-189) 141 (100-188) 4.202 <20.001
PT/s 10. 2 (9. 6-10. 9) 10. 1 (9. 5-10. 9) 2.268 0.023
APTT/s 26.2 (24.2-28. 1) 26.5 (24.2-29.2) 2.938 0.003
FIB/(mg/dL) 419 (362-477) 414 (345-485) 2.123 0.034
ALT/(U/L) 23 (15-40) 50 (23-175) 18. 385 <20. 001
AST/(U/L) 30 (22-46) 60 (33-151) 21. 105 <<0. 001
TBIL/(pmol/L) 9 (6.8-12.0) 10 (7.2-15.0) 6.751 <0. 001
ALB/(g/L) 31.5 (28.1-35.0) 28.5 (24.7-32.0) 13.191 <20. 001
Bu/(mmol/L) 4.01 (3.16-5.10) 4,86 (3.71-6.61) 11. 677 <20. 001
Cr/(pmol/L) 57 (47-67) 68 (56-86) 15.123 <0. 001
Urinary protein/(g/24 h) 1. 36 (0.49-3.48) 2.44 (0.90-4.78) 8.544 <0. 001

SBP: Systolic blood pressure; DBP: Diastolic blood pressure; BMI: Body mass index; RBC: Red blood cell; HB: Hemoglobin; WBC:
White blood cell; PLT: Blood platelet; PT: Prothrombin time; APTT. Activated partial thromboplastin time; FIB: Fibrinogen; ALT:

Alanine transaminase; AST: Glutamic-oxalacetic transaminase; TBIL:
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Total bilirubin; ALB: Albumin; Bu: Blood urea; Cr: Creatinine
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Table 3 Multivariate logistic model predicting adverse outcomes of preeclampsia

Partial regression

Standard

Risk factor coefficient deviation Wald P OR (95%CD
Twins 0.451 0.188 5.765 0.016 1.569 (1.086-2.267)
Edema 0.798 0. 146 29. 750 <0. 001 2.220 (1.667-2.957)
Difficulty breathing 1.583 0. 368 18.515 <0. 001 4.870 (2.368-10.017)
Blurred vision 0. 557 0. 224 6.162 0.013 1.745 (1.124-2.709)
Cardiovascular disease 0. 875 0.391 5.003 0.025 2.399 (1.114-5.164)
FIB —0.003 0.001 21. 600 <20.001 0. 997 (0.995-0. 998)
ALT 0.015 0.003 20. 484 <20. 001 1.015 (1.008-1.021)
AST 0.008 0. 004 4,742 0. 029 1.008 (1.001-1.016)
ALB —0. 050 0.014 12.363 <0. 001 0. 951 (0.925-0.978)
Bu 0.126 0. 041 9.167 0. 002 1. 134 (1.045-1. 230)
Cr 0.017 0. 004 20. 186 <0. 001 1.017 (1.009-1.024)
24 h urinary protein 0.062 0.026 5.657 0.017 1.064 (1.011-1.120)

FIB,ALT,AST,ALB,Bu and Cr denote the same as those in table 2
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Table 4 Predicting results of different risk values

Cases with adverse

Cases adverse outcomes False positive

Risk value Case (%) without/case (%) outcomues/ Sensitivity rate
case (%)
0. 000-0. 099 33 (8.7) 27 (81.8) 6 (18.2) 1 0
0. 100-0. 299 106 (28.0) 85 (80.2) 21 (19.8) 0. 964 0.872
0. 300-0. 499 81 (21.4) 53 (65.4) 28 (34.6) 0. 838 0. 469
0. 500-0. 699 46 (12.2) 25 (54.3) 21 (45.7) 0.671 0.218
=0. 700 112 (29.6) 21 (18.8) 91 (81.3) 0. 545 0. 100
Total 378 (100.0) 211 (55.8) 167 (44.2) - —
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