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Prediction model of risk factors for hypertensive disorder complicating pregnancy
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Abstract: Objective To investigate the risk factors of hypertensive disorder complicating pregnancy (HDCP), and establish a model
to predict the risk of developing HDCP over gestational weeks. Methods From July 2016 to August 2017, we recruited 300 pregnant
women patients with HDCP (disease group) and 390 normal pregnant women (control group) who were routinely examined and
delivered in Beijing Haidian Maternal and Child Health Hospital. Univariate and multivariate analysis were performed to compare
the epidemiologic, hemodynamics, and laboratory variables between the two groups. Results There were significant differences in
epidemiologic variables (age, multiple pregnancy, previous spontaneous abortion, HDCP history, pre-pregnancy BMI, BMI during
pregnancy), hemodynamics variables (systolic blood pressure, diastolic blood pressure, pulse pressure, mean arterial pressure, K
value, Cardiac index, total peripheral resistance) and laboratory variables (hematocrit, platelet, mean platelet volume, uric acid,
creatinine) between the disease group and the control group at different stages of pregnancy, which facilitated the early identification
of HDCP. The combination of epidemiologic, hemodynamics and laboratory variables led to great improvement in the accuracy
(84.88%), sensitivity (79.75%) and specificity (89.25%) of the risk prediction model for HDCP. The prediction model was more
reliable over gestational weeks, with an accuracy rate of 77.78%, lowest sensitivity of 44.44% in early pregnancy (pregnancy < 13
weeks), an accuracy rate of 83.5%, sensitivity of 71.34% in mid-pregnancy (21-27 weeks of pregnancy), while an accuracy rate of
more than 91%, sensitivity of 87% and specificity of more than 94% in late pregnancy ( = 28 weeks). Conclusion The establishment
of a dynamic model for HDCP risk prediction model based on the associated risk factors may facilitate the early identification and
intervention of HDCP, finally improve the adverse pregnancy outcome.
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Tab.1 Epidemiological risk factors analysis of HDCP (n, %)
Variable Disease group (n=300) Normal group (n=390) OR 95% CI P
Age (yrs) 31.7+3.4 28442 0.01
Pregnancy BMI (kg/m’) 23.8+4.2 209 +£2.8 0.00
Primiparity 201(67.0) 276(70.8) 0.839 0.606-1.160 0.53
Polyembryony 21(7.0) 4(1.0) 7263 2466-21395 < 0.05
History of spontaneous abortion 167(55.7) 145(37.2) 2.122 1.561-2.883 < 0.05
History of HDCP 8(2.7) 1(0.26) 10.658 1.326-85.683 < 0.05
History of diabetes 12(4.0) 12(3.1) 1.313 0.581-2.964 0.15
Family history of hypertension 57(19.0) 80(20.5) 0.909 0.622-1.328 0.50
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Tab.2 Prediction model for HDCP with different
combinations of risk factors

Factor  AC (%) SE (%) SP(%) PPV (%) NPV (%) AUC
D 7267 5395 8750 7736 70.59 0.742
7558 57.14 9053  83.02 7227 0.867°
B 7791 6250 9130  86.21 73.68  0.866"
E+H 8198 71.60 9121 87.88 7830 0.875"™
E+B 81.98 69.86 9091  85.00 80.36  0.846™
H+B 8140 7397 86.87 87.10  81.90 0.874™
E+H+B 8488 79.75 8925  86.30 83.84 0.884™""

‘P < 0.05,vsE;"P < 0.05,vs H; P < 0.05,vs B;"P < 0.05, vs E+H;
P < 0.05,vs E+B; 'P < 0.05, vs H+B

F3 AEERM R IR S I E s T R
Tab.3 Prediction model for HDCP at different gestational

stages
Model AC (%) SE (%) SP (%) PPV (%) NPV (%) AUC (%)
< 13weeks 7778 4444 8889 57.14 8276  0.823
14-20 weeks  78.18  60.87 90.63  82.35 76.32 0.832
21-27 weeks 8350 71.43 89.71  78.13 85.92 0.913
28-34 weeks 91.80 87.23 94.67 91.11 9221  0.963
= 35weeks 9293 8824 9538 90091 93.94 0.967

AC: accuracy; SE: sensitivity; SP: specitivity; PPV: positive predictive

value; NPV: negative predictive value; AUC: area under curve
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Fig.1 Changes of BMI at different gestational stages (P < 0.05, vs
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