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Background: Pregnancy in women with systemic lupus erythematosus (SLE) is still in-
troduced as a major challenge. Consulting before pregnancy in these patients is essen-
tial in order to estimating the risk of undesirable maternal and fetal outcomes by using
appropriate information. The purpose of this study was to develop an artificial neural
network for prediction of pregnancy outcomes including spontaneous abortion and live
birth in SLE.

Methods: In a retrospective study, forty-five variables were identified as effective fac-
tors for prediction of pregnancy outcomes in systemic lupus erythematosus. Data of 104
pregnancies in women with systemic lupus erythematosus in Shariati Hospital and 45
pregnancies in a private specialized center in Tehran from 1982 to 2014 in August and
September, 2014 were collected and analyzed. For feature selection, information of the
149 pregnancies was analyzed with a binary logistic regression model in SPSS soft-
ware, version 20 (SPSS, Inc., Chicago, IL, USA). These selected variables were used
for inputs of neural networks in MATLAB software, version R2013b (MathWorks Inc.,
Natick, MA; USA). A Multi-Layer Perceptron (MLP) network with scaled conjugate
gradient (trainscg) back propagation learning algorithm has been designed and evalu-
ated for this purpose. We used confusion matrix for evaluation. The accuracy, sensitiv-
ity and specificity were calculated from the confusion matrix.

Results: Twelve features with P<0.05 and four features with P<0.1 were identified by
using binary logistic regression as effective features. These sixteen features were used
as input variables in artificial neural networks. The accuracy, sensitivity and specificity
of the test data for the MLP network were 90.9%, 80.0%, and 94.1% respectively and
for the total data were 97.3%, 93.5%, and 99.0% respectively.

Conclusion: According to the results, we concluded that feed-forward Multi-Layer
Perceptron (MLP) neural network with scaled conjugate gradient (trainscg) back propa-
gation learning algorithm can help physicians to predict the pregnancy outcomes (spon-
taneous abortion and live birth) among pregnant women with lupus by using identified
effective variables.

Keywords: pregnancy outcome, neural networks, retrospective studies, systemic lupus
erythematosus.
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