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Prognosis in Pregnant Females With Systemic Lupus Erythematosus
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ABSTRACT

Objectives: This study aims to analyze the relationship between pregnancy and lupus, and explore the risk factors that adversely affect maternal 
and infant outcomes.
Patients and methods: The pregnancy outcomes in 112 pregnant females (mean age 24.3±2.8 years; range 20 to 35 years) with systemic lupus 
erythematosus (SLE) were retrospectively analyzed. Pregnancy outcomes before and after pregnancy were compared, and the associations with 
lupus nephritis, positive anti-Ro/SSA antibody, positive La/SSB antibody, complement 3 and complement 4, high blood pressure, positive anti-
cardiolipin (aCL) antibody, Raynaud's phenomenon, and lupus recurrence were evaluated. Factors contributing to adverse outcomes were analyzed 
using multinomial logistic regression. 
Results: The live birth rate in females diagnosed with SLE before a pregnancy was higher than that in females diagnosed with SLE after a pregnancy. 
The fetal mortality rate in females diagnosed with SLE after a pregnancy was higher than that in females diagnosed with SLE before a pregnancy. 
However, the abortion rate in females diagnosed with SLE before a pregnancy was also significantly higher than that in females diagnosed with SLE 
after a pregnancy. The incidence of preterm birth in females diagnosed with SLE after a pregnancy was higher than that in females diagnosed with 
SLE after a pregnancy. Preterm birth was more likely to occur in females positive for Ro/SSA antibody. Patients with hypertension and Raynaud's 
phenomenon had a higher risk of intrauterine growth retardation. In addition, the presence of aCL antibody was associated with pregnancy loss. 
Multinomial logistic regression analysis showed that many factors might be associated with adverse pregnancy outcomes, including lupus nephritis, 
positive Ro/SSA antibody, positive La/SSB antibody, complement 3 and complement 4, positive aCL antibody, lupus recurrence, hypertension, and 
Raynaud’s phenomenon.
Conclusion: Lupus nephritis, Ro/SSA antibody, aCL antibody, hypertension, Raynaud's phenomenon, and lupus recurrence are important factors 
associated with adverse pregnancy outcomes.
Keywords: Pregnancy outcome; pregnancy; prognostic factors; systemic lupus erythematosus.

Systemic lupus erythematosus (SLE) is a 
chronic autoimmune disease that is common 
in reproductive age groups,1 and may involve 
multiple organs, causing systemic damage. 
Pregnancy may induce lupus recurrence or 
exacerbation, leading to both maternal and 
infant injury.2-4 Such pregnancies are considered 
high-risk. The incidence rate of lupus recurrence 
is 13 to 68% during gestation, but is very low 
in the stationary phase. Pregnancy complicated 
by lupus can progress to miscarriage, 
premature birth, stillbirth, premature rupture 
of membranes, eclampsia, intrauterine growth 
retardation (IUGR), and neonatal lupus, and the 

rate of embryo loss is high in early pregnancy. 
Pregnancy can exacerbate lupus, and can even 
be life-threatening to mother and child.5-11 In 
this study, we aimed to analyze the relationship 
between pregnancy and lupus, and explore the 
risk factors that adversely affect maternal and 
infant outcomes.

PATIENTS AND METHODS

We retrospectively analyzed 112 pregnant females 
(mean age 24.3±2.8 years; range 20 to 35 years) 
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with SLE who gave birth in Tangshan Worker 
Hospital between January 2009 and February 
2015. Of these, 100 patients were diagnosed 
with lupus before pregnancy (89.29%), and 12 
were diagnosed after they became pregnant. SLE 
was diagnosed according to the 1992 criteria of 
the American College of Rheumatology, based 
on clinical manifestations and the results of blood 
and urine analysis, including tests for antinuclear 
antibody, anti-double-stranded deoxyribonucleic 
acid antibody, anti-Sjögren’s syndrome type A 
(anti-Ro/SSA) antibody, anti-Sjögren's syndrome 
type B (anti-La/SSB) antibody, anti-cardiolipin 
(aCL) antibody, and complement 3 (C3) and 
complement 4 (C4). All patients were managed 
by rheumatologists and obstetricians, according 
to immune and obstetric indices. Based on these 
indices, therapeutic doses of prednisone ranged 
from 5 to 20 mg/day. The study protocol was 
approved by the Tangshan Worker Hospital 
Ethics Committee. A written informed consent 
was obtained from each patient. The study was 
conducted in accordance with the principles of 
the Declaration of Helsinki.

Pregnancy outcomes in females diagnosed with 
SLE before and after pregnancy were compared, 
and the associations with lupus nephritis, positive 
anti-Ro/SSA antibody, positive La/SSB antibody, 
C3 and C4, high blood pressure, positive aCL 
antibody, Raynaud’s phenomenon, and lupus 
recurrence were evaluated. Generally, lupus 
recurrence was diagnosed when proteinuria 
increased, leukocytes and platelets reduced, 
and C3 decreased. Whether patients were 
treated with immunosuppressive agents such as 
cyclophosphamide before pregnancy was also 
considered. All immune indices, including Ro/SSA 
and La/SSB antibodies, were measured using 
enzyme-linked immunosorbent assays, and C3 
and C4 were measured with rate nephelometry.

Patients without recurrent symptoms were 
discharged to close observation and follow-
up; patients who received prednisone and 
maintenance hydroxychloroquine sulfate before 
pregnancy remained on small doses of prednisone 
(5-10 mg/day) and hydroxychloroquine after 
delivery. SLE status was the basis for prednisone 
dose adjustment; the treatment protocol was 
adjusted according to the pre-pregnancy dose, 
and methylprednisolone was supplemented if 
necessary.

Statistical analysis

All data were analyzed using SPSS version 
13.0 (SPSS Inc., Chicago, IL, USA) statistical 
software. Comparisons of continuous variables 
between two groups were performed using a 
t-test. Factors that adversely influenced pregnancy 
outcomes, including lupus nephritis, anti-Ro/SSA 
antibody, anti-La/SSB antibody, C3 and C4, anti-
aCL antibody, recurrence of lupus, hypertension, 
and Raynaud’s phenomenon, were analyzed 
using multinomial logistic regression. P<0.05 was 
considered statistically significant.

RESULTS

The 112 patients with SLE had a total of 
131 pregnancies. The mean SLE duration was 
10.2±3.6 years (range: 2 to 17 years), with an 
average follow-up time of 6.3±4.1 years (range: 
0.5 to 16.5 years). Twelve cases of lupus (10.71%) 
developed during pregnancy (lupus was diagnosed 
after pregnancy), and the other 100 cases 
(89.29%) developed before pregnancy. Among 
112 females with SLE, 91 were anti-double 
stranded deoxyribonucleic acid antibody-positive 
(81.25%), 60 were anti-Ro/SSA antibody-positive 
(53.57%), and 35 were anti-La/SSB antibody-
positive (31.25%); all 112 were antinuclear 
antibody-positive. There were 38 cases of a 
low level of C3 (33.93%) and 32 of a low level 
of C4 (28.57%). Among the 100 patients with 
SLE before pregnancy, 34 had lupus nephritis, 
17 had high blood pressure, and 46 received 
cyclophosphamide before pregnancy.

Adverse pregnancy outcomes included 
abortion, stillbirth, neonatal death, miscarriage, 
preeclampsia, and IUGR. Among the 100 patients 
with SLE, 87 successfully gave birth to 98 babies, 
at a mean gestational age of 36.6±2.9 weeks 
(range: 24 to 39 weeks). The average birth weight 
was 2.4±0.3 kg (range: 0.71 to 3.2 kg). There 
were 15 cases of abortion, five of one miscarriage, 
and three of two or more miscarriages. There was 
one case of stillbirth and one of neonatal death. 
Of the 98 babies, 32 (32%) had IUGR. Twelve 
patients with a total of 18 pregnancies had SLE 
recurrence after pregnancy. These females gave 
birth to 12 live infants and had six abortions, 
including four cases of one miscarriage and two 
of two or more miscarriages. Four newborns had 
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growth delay, with an average gestational age of 
37.5±3.2 weeks (range: 27 to 38 weeks). The 
average birth weight was 3.1±0.8 kg (range: 0.84 
to 3.17 kg).

The live birth rate of females diagnosed with 
SLE after pregnancy was higher than that of 
females diagnosed with SLE before pregnancy 
(p=0.048), as was the abortion rate (50% vs. 15%, 
respectively; p=0.00062). However, the fetal 
mortality rate and the incidence of preterm birth 
in patients diagnosed with SLE after pregnancy 
were higher than those of patients diagnosed with 
SLE before pregnancy (p=0.026). Two pregnant 
females (1.79%) died of lupus encephalopathy and 
multiple organ failure.

The live birth rate and rate of pregnancy loss in 
patients with lupus nephritis showed no significant 
difference between the two groups. However, 
patients who were anti-Ro/SSA antibody-positive 
were more likely to have preterm births (p=0.014). 
In addition, patients with SLE with hypertension 
and Raynaud’s phenomenon were at significantly 
higher risk for IUGR (p=0.031), but those who 
were anti-La/SSB antibody-positive and had a 
low complement level did not have an adverse 
pregnancy outcome. The presence of anti-aCL 
antibody was more likely to lead to pregnancy loss 
(p=0.041).

We used multinomial logistic regression to 
explore factors leading to adverse pregnancy 
outcomes, including miscarriage, premature birth, 
and IUGR. Factors such as lupus nephritis, anti-
Ro/SSA antibody, anti-La/SSB antibody, C3 
and C4, anti-aCL antibody, lupus recurrence, 
hypertension, and Raynaud’s phenomenon were 
analyzed. Among these, lupus nephritis (odds 
ratio [OR]=7.2; 95% confidence interval [CI]: 
1.2-41.8; P=0.019), the presence of anti-aCL 
antibody (OR=3.8; 95% CI: 1.1-13.3; p=0.032), 

and lupus recurrence (OR=1.9; 95% CI: 1.2-3.2; 
p=0.004) were important factors associated with 
fetal loss (abortion, stillbirth, and neonatal death); 
the presence of anti-La antibody (OR=11.4; 95% 
CI: 1.1-115.1; p=0.036), hypertension (OR=37.6; 
95% CI: 3.5-189.8; p=0.002), and Raynaud’s 
phenomenon (OR=12.4; 95% CI: 2.3-69.9; 
p=0.005) were factors with a potential association 
with IUGR (Table 1).

DISCUSSION

Systemic lupus erythematosus is an autoimmune 
disease with genetic heterogeneity. Patients with 
SLE develop a variety of autoantibodies that 
can form immune complexes and cause damage 
to multiple organs. Increased female hormones 
during gestation may lead to recurrence or 
exacerbation of lupus, and autoantibodies may 
be deposited in the kidney and heart. If thrombus 
forms in the placenta, abortion and stillbirth may 
result. It is believed that pregnancy does not change 
the long-term prognosis of SLE, but because SLE 
involves multiple organs, especially the kidney 
and heart, pregnancy may aggravate the burden 
on these organs, and eventually lead to recurrence 
or worsening of SLE. However, other researchers 
believe that antiphospholipid antibody and renal 
involvement in SLE do not affect pregnancy 
outcomes.12 With greater understanding of the 
interaction between pregnancy and SLE, as well 
as cooperation among physicians who provide 
care for such patients, the maternal and infant 
prognosis has greatly improved.13,14 However, 
some patients still have a poor prognosis, or even 
die of worsening SLE.

It is believed that SLE does not generally 
affect fertility in females, but the high doses of 
corticosteroids and immunosuppressants used 

Table 1. Influence factors of adverse pregnancy outcomes

Lupus nephritis 7.2 1.2-41.8 0.019
Positive anti-aCL antibody 3.8 1.1-13.3 0.032
Lupus recurrence 1.9 1.2-3.2 0.004
Positive anti-La antibody 11.4 1.1-115.1 0.036
Hypertension 37.6 3.5-189.8 0.002
Raynaud’s phenomenon 12.4 2.3-69.9 0.005

OR: Odds ratio; CI: Confidence interval; aCL: Anti-cardiolipin antibody.

 OR 95% CI p
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in the active phase of SLE can cause menstrual 
disorders and affect ovarian function, which may 
reduce the fertility rate. SLE has an adverse effect 
on the progress and outcome of pregnancy. 
Thus, patients with SLE may have a high-risk 
pregnancy with an increased risk of complications, 
such as preeclampsia, premature rupture of 
membranes, fetal growth restriction, anemia, 
thrombocytopenia, postpartum hemorrhage, and 
delayed incision healing.15,16 Our results showed 
higher live birth rates after control of SLE, while 
pregnancy during an active SLE phase led to a 
higher incidence of pregnancy loss and preterm 
birth than that in patients with SLE diagnosed 
after pregnancy. Consistent with prior reports, 
newly-diagnosed SLE during pregnancy was more 
likely to involve the kidney and platelets.17-19 It 
was previously reported that the abortion rate 
in pregnant patients with SLE was 8 to 24%,20 
which was comparable to the 24.5% in this 
study. The incidence of premature births was 
26.7%. Some authors believe that lupus nephritis 
can result in an adverse maternal and infant 
outcome,21 but our results suggested that although 
lupus nephritis led to a higher incidence of 
preterm birth, the maternal and infant prognosis 
was good; this suggested that there was no clear 
correlation between abortion and lupus nephritis. 
The incidence of miscarriage in patients who 
were positive for anti-aCL antibody was two-fold 
higher than that in patients who were negative 
for anti-aCL antibody. Multinomial logistic 
regression analysis showed that the presence 
of anti-aCL antibody was strongly correlated 
with miscarriage, that anti-Ro/SSA antibody 
and high blood pressure were associated with 
prematurity, and that patients with high blood 
pressure and Raynaud’s phenomenon had a high 
incidence of IUGR. However, the presence of 
anti-La/SSB antibody did not increase the risk 
of IUGR. Some studies showed that prednisone 
is effective in the treatment of SLE in pregnancy, 
and that pregnancy outcome is better than in 
patients who are not treated, but prednisone may 
lead to prematurity.

All 112 patients in this study were treated with 
oral prednisone and hydroxychloroquine. No fetal 
prematurity was found to be associated with the 
treatment.

Our results suggested that pregnancy during 
an active SLE phase was more likely to lead to 

pregnancy loss (including miscarriage, stillbirth, 
and neonatal death), premature birth, IUGR, 
and low birth weight. SLE can adversely affect 
the pregnancy and cause severe complications, 
such as lupus encephalopathy, pulmonary 
hypertension, multiple organ dysfunction, and 
increased maternal and infant mortality. The 
presence of lupus nephritis, anti-Ro/SSA antibody, 
anti-La/SSB, anti-aCL antibody, hypertension, 
Raynaud’s phenomenon, and aggravated lupus 
were all predictors of poor pregnancy outcomes. 
Therefore, patients with SLE in reproductive age 
groups should receive active control of the disease. 
Pregnancy should only be considered after the 
disease is under control. Moreover, such patients 
should be closely monitored by an obstetrician 
and rheumatologist, and any abnormality should 
be promptly treated. If necessary, the pregnancy 
should be terminated to avoid serious maternal 
complications.

In conclusion, some factors that might 
contribute to adverse pregnancy outcomes include 
lupus nephritis, Ro/SSA antibody, aCL antibody, 
hypertension, Raynaud’s phenomenon, and lupus 
recurrence.
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