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Abstract: Purpose: Pregnancy is risky for systemic lupus erythematosus (SLE) women, because it could increase SLE 
activity and obstetric complications. This study aimed to investigate pregnancy outcome in SLE women, minimize 
risk of miscarriage, and improve perinatal quality. Patients and methods: Medical records of 282 pregnancies in 
280 SLE patients were reviewed retrospectively. Clinical and laboratory data were collected and analyzed. Results: 
The mean age was 28.25 ± 4.12 years. In the remaining 255 cases, there were 206 (80.8%) planned pregnancies 
and 49 unplanned pregnancies. Among 255 SLE pregnancies, there were 215 successful deliveries and 40 fetal 
losses. The incidence of pregnancy loss, SLE flare, preterm birth and IUGR was significantly higher in unplanned 
pregnancy group than in planned pregnancy group (P < 0.05). The birth weight and gestational age were significant-
ly higher in planned pregnancy group than unplanned pregnancy group (P < 0.05). Furthermore, it was found that 
the lupus nephritis group had worse maternal and fetal outcome than the non-lupus nephritis group. Conclusion: 
Pregnancy in SLE remission phase has a good outcome. Controlling SLE activity, improving renal function is critical 
to improve pregnancy outcome, especially for nephritis patients. Counselling obstetrician and rheumatologist before 
pregnancy is an essential step. Furthermore, anti-SSA/Ro antibody is closely related to neonatal lupus and low birth 
weight. Aspirin is able to improve the birth weight and reduce the incidence of small gestational age.
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Introduction

Systemic lupus erythematous (SLE) is an auto-
immune disease involving multiple organs with 
predilection in young women and its incidence 
is about 90/100,000 [1]. The number of preg-
nant women with SLE is rising, which might be 
attributed to environmental factors [2], which 
suggests that SLE doesn’t affect fertility in 
young patients [1]. However, pregnancy is risky 
for SLE women, because its may increase SLE 
activity and obstetric complications (such as 
pre-eclampsia, eclampsia and thrombocytope-
nia) [3]. Women with SLE are at an increased 
risk of early-onset preeclampsia and this 
increased risk is independent from the tradi-
tional risk factors such as pregestational hyper-
tension, anti-phospholipid syndrome, body 
mass index, and smoking [4]. SLE may interfere 
with the development of embryos via maternal 

autoantibodies [5], resulting in spontaneous 
abortion, preterm delivery, and intrauterine 
growth retardation (IUGR). Furthermore, SLE 
with anti-phospholipid syndrome during preg-
nancy usually has serious complications, like 
gestational hypertension and renal SLE [6]. 
This is supported by the finding that proteinuria, 
anti-phospholipid syndrome, thrombocytope-
nia, and hypertension is a major risk factor for 
early miscarriage in SLE patients [7]. Thus, 
early identification and management of these 
risk factors are crucial for reducing miscarriage. 
Neonatal lupus syndrome is a neonatal congen-
ital disease, due to passive acquisition of 
maternal auto-antibodies (anti-SSA/Ro and 
anti-SSB/La) via placenta [8], which is consis-
tent with the finding that neonatal lupus syn-
drome gradually recovers within six months 
after birth, accompanied by the reduction/dis-
appearance of maternal antibodies in blood [9, 
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10]. Most neonates with lupus syndrome have 
transient mild allergy in exposed areas, which 
is characterized by a disk or ring rash and simi-
lar to the adult subacute cutaneous lupus. 
Neonatal lupus syndrome is also associated 
with hematological and hepatological abnor-
malities. Major congenital presentation is atrio-
ventricular block with an incidence of 2% in 
pregnant women with anti-SSA/Ro antibody. 

SLE patients have substantially higher inci-
dence of miscarriage, stillbirth and fetal  
growth restriction than healthy controls [1, 11]. 
Therefore, early SLE assessment and manage-
ment should be performed before and during 
the entire pregnancy in these patients, and 
multi-disciplinary care is required [8, 12]. 

In the present study, the pregnancy outcome 
and the key laboratory findings related to SLE 
were investigated in 255 patients with SLE, 
aiming to identify the optimal timing of concep-
tion and the parameters for pregnancy monitor-
ing to prevent SLE deterioration.

Materials and methods

General data

A retrospective study was carried out on preg-
nant SLE patients who were treated in the Ren 
Ji Hospital, Shanghai Jiao Tong University 
School of Medicine from December 1995 to 
July 2015. SLE was diagnosed according to the 
revised criteria for the classification of SLE 
developed by the American College of Rh- 

eumatology [13]. SLE Disease Activity Index 
2000 (SLEDAI-2K) was used as a valid method 
of evaluating disease activity and SLEDAI-2K > 
4 was defined as an active stage of SLE [14].  
All variables necessary to score the SLEDAI-2K 
were collected from the clinical history. A total 
of 282 pregnancies in 280 SLE pregnant 
women were reviewed, of whom 27 cases were 
excluded due to elective abortion. Among 255 
SLE patients, 215 had successful delivery 
whereas 40 cases had fetal losses. The mean 
age of 280 SLE patients was 28.25 ± 4.1 years 
old (range: 20-47 years old). 

Data were collected from these SLE patients at 
multiple time points for objective diagnosis, 
because findings collected at a single time 
point may not represent the accurate status of 
SLE during pregnancy. Information was collect-
ed at the preconception period (before preg-
nancy), 1st trimester (the first day of last men-
strual period- 13 + 6 weeks of pregnancy), 2nd 
trimester (14 weeks of pregnancy- 27 + 6 
weeks of pregnancy), 3rd trimester (28 weeks of 
pregnancy-birth). Demographics, manifesta-
tions, treatment, timing of pregnancy (planned 
pregnancy, unplanned pregnancy), pregnancy 
related information, laboratory parameters, 
and other medications were collected and 
recorded. Planned pregnancy group included 
patients who had no clinical manifestations of 
SLE and took low-dose prednisone for at least 
6 months or stopped prednisone treatment at 
least 6 months ago. Clinically, they presented 
no signs of SLE activation and SLEDAI-2K ≤ 4. 
Those patients all had consent from gynecolo-
gist and rheumatologist before conception. 
Unplanned pregnancy included patients with 
active SLE (SLEDAI-2K > 4 and has clinical 
manifestations of SLE including CNS and/or 
renal involvement, vasculitis, arthritis, myositis, 
fever, rash, pleurisy, pericarditis, and hypocom-
plementemia) during the past 6 months before 
pregnancy, or patients who have SLE for the 
first time during pregnancy. Those patients 
didn’t have any permission of pregnancy.

Laboratory examination

Laboratory parameters, including anti-nuclear 
antibody, anti-SSA/Ro antibody, anti-SSB/La 
antibody, anti-cardiolipin antibody, anti-double 
stranded DNA (dsDNA) antibody, complement, 
erythrocyte sedimentation rate, and 24-hour 

Table 1. Pregnancy related information of 
255 pregnant women
Characteristics N (%)
Maternal age (years) 28.3 ± 4.1
Type of delivery
    Successful delivery 215 (84.3)
    Pregnancy loss 40 (15.6)
Planned pregnancy 206 (80.8)
Unplanned pregnancy 49 (19.2)
Lupus nephritis 78 (30.5)
IUGR 39 (18.1)
Preterm birth 67 (31.1)
Infant Gestational age at birth 
(weeks)

37.2 ± 2.2

Infant birth weight (g) 2759.3 ± 581.4
Notes: IUGR, intrauterine growth retardation.
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urinary protein excretion in the pre-pregnancy 
and pregnancy periods. 

Pregnancy outcomes 

The pregnancy outcomes included live births 
(both term and preterm) and pregnancy losses. 
Preterm birth was defined as a live birth occur-
ring before 37 weeks of gestation. Pregnancy 
loss included spontaneous abortion, therapeu-
tic abortion, stillbirth (no signs of life in a fetus 
delivered after 20 weeks of gestation) and neo-
natal deaths. Neonatal outcomes included ges-
tational age at birth, birth weight, small gesta-
tional age infant, and IUGR. IUGR was defined 
as birth weight of less than two standard devia-
tions or 10th percentile of gestational age with 
an average body weight of the fetus of the same 
sex, or fetal birth weight less than 2500 g after 
37 weeks gestation.

Pregnancy complications

Pregnancy complications included gestational 
hypertensive disease, fetal distress, and SLE 
flare. Gestational hypertensive disease was 
defined as high blood pressure during pregnan-
cy (BP ≥ 140/90 mmHg), or the increase in sys-
tolic blood pressure by 30 mmHg and/or dia-
stolic blood pressure by 15 mmHg compared 
with the baseline level with or without protein-
uria, including chronic hypertension complicat-
ed by pre-eclampsia, gestational hypertension, 
preeclampsia, and eclampsia. SLE flare was 
defined as the presence of new signs of SLE 
during pregnancy in the patient who was previ-
ously in remission [12]. The medications includ-

analysis as appropriate. A value of P < 0.05 was 
considered statistically significant.

Results

Patients’ characteristics 

A total of 282 pregnancies in 280 SLE pregnant 
women who were treated in the Ren Ji Hospi- 
tal, Shanghai Jiao Tong University School of 
Medicine between December 1995 and July 
2015 were included in this study. The mean 
age was 28.25 ± 4.12 years old (range: 20-47 
years old). 27 cases were excluded due to  
elective abortion, 215 patients had success- 
ful delivery, and fetal loss was found in 40 
cases. 

Planned pregnancy in SLE patients

In 255 pregnant women with SLE, SLE was 
classified as renal type (n=78) and non-renal 
type (n=177). There are 206 patients included 
in planned pregnancy group. 49 patients were 
included in unplanned pregnancy group, which 
consisted of 12 patients with active SLE, and 
37 patients who were firstly diagnosed with SLE 
during pregnancy. Except for patients firstly 
diagnosed at conception, the course of SLE 
ranged from one year to 20 years in the remain-
ing patients. It was the first pregnancy in 118 
patients. Furthermore, 26 patients had previ-
ous therapeutic abortion, whereas 37 had pre-
vious spontaneous abortion. Among 215 
women with successful delivery, full-term deliv-
ery was found in 148 patients and premature 
birth in 67 cases. Among 40 SLE patients with 

Table 2. Timing of pregnancy and pregnancy outcomes

Pregnancy outcomes
Timing of Pregnancy

Planned Unplanned
NO. of pregnancies, n=255 206 49
SLE FLARE, n (%) 28 (13.6)Φ 22 (44.9)Φ

PIH, n (%) 42 (20.4) 12 (24.5)
Live Birth, n (%) 181 (87.9)Φ 34 (69.3)Φ

Live birth
    Preterm, n (%) 54 (29.8)Φ 13 (38.2)Φ

    IUGR, n (%) 28 (15.4)Φ 11 (32.4)Φ

    Fetal Distress, n (%) 49 (27.1) 12 (35.2)
    Birth Weight, Mean ± SD (g) 2806.9 ± 559.4Φ 2505.1 ± 607.1Φ

    Gestational Age, Mean ± SD (w) 37.3 ± 2.1 36.4 ± 2.7
Notes: ΦP < 0.05, planned pregnancy group vs unplanned pregnancy group. 
IUGR, intrauterine growth retardation; PIH, pregnancy-induced hypertension.

ed aspirin and adrenocortico-
tropic hormone. Based on the 
data described above, this retro-
spective study explored the rela-
tionship of SLE status with both 
clinical and laboratory findings 
and pregnancy outcomes.

Statistical analysis

Statistical analysis was per-
formed with SPSS version 22.0. 
The categorical variables were 
analyzed with chi-square test or 
Fisher’s exact probability test as 
appropriate. The continuous var- 
iables were analyzed by using 
Student’s t test or correlation 
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pregnancy losses, spontaneous abortion was 
noted in 12 patients and iatrogenic miscarriage 
in 25, and stillbirth in three. Average birth 
weight was 2759.3 ± 581.4 g (range: 672-4360 
g), the incidence of preterm birth was 31.1% 
(67/215), and the incidence of small gestation-
al age infant was 18.1% (39/215) (Table 1).

Better outcome in planned pregnancy

The incidence of live birth in patients in planned 
pregnancy group was significantly higher than 
unplanned pregnancy group (87.9% vs 69.3%, 
P < 0.05). There was significantly lower inci-
dence of obstetric complications in patients in 
planned pregnancy group than unplanned preg-
nancy group, including SLE flare, preterm birth 
and IUGR (P < 0.05). There was no significant 
difference in the incidence of pregnancy-
induced hypertension (PIH) and fetal distress 
between the two groups. Furthermore, the birth 
weight and gestational age were also signifi-
cantly higher in planned pregnancy group than 
unplanned pregnancy group (P < 0.05) (Table 
2).

Poor pregnancy outcome in lupus nephritis

There was no significant difference in the preg-
nancy loss between patients with and without 
lupus nephritis (21.8% vs 13.0%). However, the 
incidences of PIH and SLE flare were signifi-
cantly higher in SLE patients with lupus nephri-
tis than those without lupus nephritis (42.3% vs 
13.5%, P < 0.01; 34.6% vs 13.6%, P < 0.01). 
Furthermore, the gestational age and birth 
weight were significantly lower in lupus nephri-

SSA/Ro (+) group than anti-SSA/Ro (-) group 
(2613.3 ± 329.3 vs 2806.7 ± 432.2 g, P < 
0.05) (Table 4).

Poor pregnancy outcome with urinary protein

There were significant correlations of 24-h uri-
nary protein with pregnancy loss, preterm, PIH, 
and SLE flare in the second and third trimesters 
(P < 0.05), but not before pregnancy and in the 
first trimester (Table 5). 

Better pregnancy outcome with less predni-
sone dose

There was a significant negative correlation of 
prednisone dose with birth weight and gesta-
tional age in either trimester (P < 0.05) (Table 
6).

Better pregnancy outcome with aspirin use

There was a significantly higher birth weight, 
but not gestational age, in aspirin users than 
non-users (P < 0.05) (Table 7).

Discussion

Our study showed that SLE activity is an impor-
tant factor related to miscarriage, stillbirth, and 
therapeutic abortion. This might be explained 
as that immune complexes may cause systemic 
vascular inflammation, contributing to hyperco-
agulable states, which reduces placenta and 
umbilical artery blood flow, and decreases pla-
cental perfusion and villus structure, and 
affects neonatal development [15]. Galappatthy 
et al also found that the percentage of live 

Table 3. Lupus nephritis and pregnancy outcome

Pregnancy outcomes
Lupus nephritis

Yes NO
No. of pregnancies, n=255 78 177
SLE FLARE, n (%) 27 (34.6)ξ 24 (13.6)ξ

PIH, n (%) 33 (42.3)ξ 24 (13.5)ξ

Live Birth, n (%) 61 (78.2) 154 (87.0)
Live Birth
    Preterm, n (%) 25 (41.0) 42 (27.2)
    FGR, n (%) 11 (18.0) 30 (19.5)
    Fetal Distress, n (%) 22 (36.0) 39 (25.3)
    Birth Weight, Mean ± SD (g) 2600.8 ± 671.5* 2822.4 ± 530.7*

    Gestational Age, Mean ± SD (d) 250.1 ± 12.1ξ 262.6 ± 13.6ξ

Notes: *P < 0.05; ξP < 0.01; Lupus nephritis vs non lupus nephritis. IUGR, intra-
uterine growth retardation; PIH, pregnancy-induced hypertension.

tis group than non-lupus nephri-
tis group (P < 0.05) (Table 3).

Poor pregnancy outcome with 
positive autoantibodies

There was a significantly higher 
incidence of IUGR in SLE patients 
with positive anti-SSA/Ro than 
those with negative anti-SSA/Ro 
(40.0% vs 15.6%, p < 0.05). The 
incidence of SLE flare in SLE 
patients with positive anti-Sm 
was also significantly higher th- 
an in those with negative anti-
Sm (37.5% vs 8.6%, P < 0.05). 
Furthermore, there was signifi-
cantly lower birth weight in anti-
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births in SLE patients 
(9/20; 45%) was signifi-
cantly lower than those 
with rheumatoid arthritis 
(6/8; 75%) and women 
without chronic illness 
(77/85; 91%) [15]. In 
addition, SLE also incr- 
eases the risk of preterm 
birth [16]. This is in line 
with the findings in this 
study that the incidence 
of SLE flare and pregnan-
cy loss risk increased in 
patients of unplanned 
pregnancy group, which 
is also accompanied with 
high risks of concomitant 
IUGR, low birth weight, 
small gestational age, 
preterm birth, and other 
complications [17, 18]. 
On the other hand, a bet-
ter pregnancy outcome 
was observed in the pa- 
tients of planned preg-

Table 4. Autoantibodies and pregnancy outcome

Autoantibodies

Pregnancy outcomes

No. of pregnancies 
n=255

SLE FLARE 
n (%) PIH n (%) Live Birth 

n (%)

Live Birth
Preterm n 

(%)
IUGR n 

(%)
Fetal Distress 

n (%)
Anti-RoΨ

    Pos 20 0 (0.0) 3 (15.0) 20 (100.0) 8 (40.0) 8 (40.0)Φ 5 (25.0)
    Neg 112 9 (8.0) 17 (15.2) 90 (80.4) 24 (26.7) 14 (15.6)Φ 25 (27.7)
Anti-LaΨ

    Pos 10 2 (20.0) 1 (10.0) 9 (90.0) 5 (55.6) 3 (33.3) 4 (44.4)
    Neg 119 9 (7.6) 14 (11.8) 96 (80.7) 25 (26.0) 15 (15.6) 23 (24.0)
Anti-SmΨ

    Pos 8 3 (37.5)Φ 1 (12.5) 7 (87.5) 4 (57.1) 2 (28.6) 1 (14.28)
    Neg 128 11 (8.6)Φ 17 (13.3) 105 (82.0) 28 (26.7) 20 (19.0) 29 (27.6)
Anti-RNPΨ

    Pos 27 5 (18.51) 1 (3.7) 23 (85.2) 8 (29.6) 6 (26.1) 5 (21.7)
    Neg 107 6 (5.6) 16 (15.0) 87 (81.3) 23 (26.4) 17 (19.5) 24 (27.6)
ACLΨ

    Pos 21 4 (19.0) 2 (9.5) 18 (85.7) 5 (27.8) 6 (33.3) 5 (27.8)
    Neg 115 12 (10.4) 17 (14.8) 96 (83.4) 30 (31.3) 19 (19.8) 25 (26.0)
ds-DNAΨ

    Pos 42 5 (11.9) 5 (11.9) 37 (88.1) 12 (32.4) 8 (21.6) 6 (16.2)
    Neg 82 6 (7.3) 8 (9.8) 70 (85.3) 25 (35.7) 12 (17.1) 9 (12.9)
Notes: ΦP < 0.05, positive autoantibodies vs negative autoantibodies. Ψ= unavailable in some patients. IUGR, intrauterine 
growth retardation; PIH, pregnancy-induced hypertension.

Table 5. 24-h urinary protein in 2nd trimester & 3rd trimester and preg-
nancy outcome

Pregnancy outcome n 2nd-24-h urinary 
protein (g) p-Value 3rd-24-h urinary 

protein (g) P-Value

Pregnancy lossΨ

    Yes 29 4.91 ± 1.2 5.11 ± 1.7
    No 198 1.53 ± 0.6 0.006* 2.30 ± 0.9 0.032Δ

PretermΨ

    Yes 41 1.91 ± 0.9 2.91 ± 1.7
    No 109 1.31 ± 0.7 0.166 0.89 ± 0.7 0.002*

IUGRΨ

    Yes 21 1.32 ± 0.9 1.67 ± 1.3
    No 112 1.53 ± 0.6 0.742 2.10 ± 1.1 0.814
Fetal distressΨ

    Yes 19 1.70 ± 1.1 1.92 ± 1.7
    No 131 1.93 ± 0.9 0.174 2.01 ± 0.9 0.359
PIHΨ

    Yes 31 2.21 ± 0.9 2.94 ± 1.4
    No 134 0.89 ± 0.5 0.011Δ 0.88 ± 0.72 0.005*

SLE FlareΨ

    Yes 26 5.26 ± 1.0 3.78 ± 1.1
    No 139 0.8 ± 0.6 < 0.000* 1.0 ± 0.8 0.001*

Notes: ΔP < 0.05, *P < 0.01, Ψ, unavailable; IUGR, intrauterine growth retardation, PIH, 
pregnancy-induced hypertension.
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nancy group, and maternal-fetal outcomes 
became better with the reduction in SLE flare 
[19].

A close correlation has been found between 
SLE activity and prednisone dose/blood pres-
sure [20]. Results in this study showed the 
dose of prednisone was negatively related to 
the birth weight and gestational age (P < 0.05). 
Therefore, SLE controlling in pregnancy and 
prevention of SLE flare are essential for the 
improvement of pregnancy outcomes and neo-
natal prognosis.

Our findings suggested that significantly more 
severe PIH, SLE flare (P < 0.01) and lower neo-
natal gestational age and body weight were 
observed in SLE patients with lupus nephritis 
than those without lupus nephritis (P < 0.01). 
This is supported by the finding reported by 
Munther et al [9] that the lupus nephritis is a 
risk factor for pregnancy loss, especially in 
those have renal impairment. Furthermore, 
Gutierrez et al recommended that, for SLE 
patients with lupus nephritis, SLE should be in 
remission stage for at least six months before 
conception because poor pregnant outcome is 
related to active nephritis. Moreover, substan-
tially higher incidences of pregnancy loss, IUGR 
and PIH have been reported even in non-active 
SLE patients with lupus nephritis [8]. A recent 
study also showed a history of lupus nephritis 
predicted adverse maternal outcome [21]. 
These reports are consistent with those results 
mentioned above. It was concluded that preg-
nancy was not suitable for SLE patients who 

incidences of pregnancy loss, PIH, and SLE 
flare, which was consistent with the finding that 
a negative correlation was noted between birth 
weight and gestational age. Thus, it is critical to 
actively monitor the renal function and blood 
pressure in SLE patients with pregnancy. 

Positive anti-Sm antibody is one of the criteria 
for the diagnosis of SLE based on ACR guide-
line. Anti-Sm antibody is detected almost exclu-
sively in SLE, and 15%-30% of SLE patients are 
positive for anti-Sm antibody. Furthermore 
there is a close correlation of anti-Sm anti-
body(+) SLE with skin lesions and renal impair-
ment, which supported the finding that SLE 
flare occurred in 37.5% of anti-Sm(+) patients 
but in only 8.6% of anti-Sm(-) patients (P < 
0.05) in this study. In addition, the probability of 
positive Sm antibody and anti-dsDNA antibody 
is higher in anti-cardiolipin positive SLE patients 
than those negative patients [24].

The anti-SSA/Ro and anti-SSB/La antibodies 
are typically found in Sjogren’s syndrome and 
SLE patients. Anti-Ro/SS-A and anti-La/SS-B 
are clinically very relevant during pregnancy 
mainly because of their association with con-
genital heart block and neonatal lupus [25]. 
The prevalence of being positive for anti-SSA/
Ro antibodies is 35% in SLE patients, and 
100% in infants with neonatal lupus syndrome 
[26].

The presence of anti-SSB/La antibody is often 
accompanied with positive anti-SSA/Ro anti-
body. It is essential to monitor the fetal electro-

had the renal disease classifica-
tion at moderate level (Barnett 
mode, creatinine clearance < 50 
ml/min, urine protein > 3 g/24 h), 
creatinine greater than 177 
µmol/L, or severe hypertension 
[22]. This may be due to compro-
mised microcirculation in the 
uteroplacental vessels of SLE 
patients with high blood pres-
sure and lupus nephritis. In addi-
tion, pregnancy itself also con-
tributes partially to renal imp- 
airment, and subsequently renal 
failure in late stage of pregnancy 
[23]. Clinically, 24-h urinary pro-
tein is an indicator for renal func-
tion. This study showed a close 
correlation between high 24-h 
urinary protein and increased 

Table 6. Prednisone use and infant birth weight & gestational 
age

Prednisone dose
Birth weight Gestational age

Correlation 
coefficient P-Value Correlation 

coefficient P-Value

Preconception Pred -0.151 0.027Δ -0.113 0.031Δ

1st-Pred -0.230 0.001* -0.214 0.002*

2nd-Pred -0.285 0.000* -0.273 0.000*

3rd-Pred -0.476 0.000* -0.538 0.000*

Notes: ΔP < 0.05, *P < 0.01. Pred, prednisone dose.

Table 7. Aspirin use and infant birth weight & gestational age
ASA use n Birth weight (g) p-Value Gestational age (d) p-Value
Yes 67 2900.0 ± 10.9 264.0 ± 10.0
No 110 2765.0 ± 14.0 0.04* 263.6 ± 14.0 0.239
Notes: *P < 0.05. ASA, Aspirin.
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cardiogram weekly from 16 to 24 weeks if SLE 
pregnant patients are positive for anti-SSA/Ro 
antibody or anti-SSB/La antibody. In this study, 
anti-SSA/Ro antibody increased the incidence 
of FGR and the risk of low birth weight. SSA/Ro 
was found as a risk factor of FGR (coefficient 
=1.882, OR=6.57, P=0.000), which might be 
related to the presence of circulating autoanti-
bodies in newborns.

Prednisone is able to promote fetal lung matu-
ration and probably the treatment of fetal myo-
carditis. The prednisone dose should be con-
trolled to exert therapeutic effect with minimum 
dose in pregnancy. Thus, 5-10 mg/d predni-
sone is advised in pregnant women with SLE 
depending on the disease status if the patients 
are prednisone naive. In SLE pregnant patients 
treated with prednisone of 5-15 mg/d before 
pregnancy, doubling of the dose is recommend-
ed [27]. Throughout the pregnancy, close moni-
toring of SLE is necessary, including the skin 
lesions, joint pain, proteinuria, elevated ESR, 
and complement. The prednisone dose should 
be adjusted accordingly [8, 12]. In the present 
study, there were close correlations of high 
prednisone dose with low birth weight. It is rea-
sonable to believe that the dose of prednisone 
admitted is closely related to the activity of 
SLE, supporting that the quiescent status is 
beneficial for pregnancy.

Most non-steroidal anti-inflammatory drugs are 
not suitable for pregnant women, due to their 
risk for pulmonary hypertension in fetus [28]. 
On the other hand, aspirin can be safely used 
during pregnancy at a low dose (20-60 mg/d) 
for anti-platelet aggregation, especially in 
patients with a history of recurrent spontane-
ous abortion, positive for aPL or with hyperco-
agulable state [29]. However it remains to be 
confirmed whether other anti-platelet drugs 
(clopidogrel and dipyridamole) can be safely 
used in pregnancy [30]. Results of this study 
showed that the birth weight was higher in 
patients with aspirin treatment (P < 0.05). This 
may be due to aspirin induced improvement of 
uteroplacental perfusion via reducing platelet 
aggregation, and the subsequent improvement 
of pregnancy outcomes [31]. 

Conclusion

Conception should be initiated at the quiescent 
stage of SLE, which may substantially improve 

the pregnancy outcomes. This indicates the 
critical role of obstetrician and rheumatologist 
in consulting SLE patients before conception. 
Monitoring of mother and fetus conditions dur-
ing antenatal care needs to be stressed. Renal 
function, especially urinary protein, is a key pre-
dictor of pregnancy loss and other adverse 
fetal outcomes. Patients with lupus nephritis 
should be monitored carefully for pregnancy-
induced hypertension, and lupus flare. Fur- 
thermore, anti-SSA/Ro antibody is closely relat-
ed to neonatal lupus and low birth weight. 
Aspirin is able to improve the birth weight and 
reduce the incidence of small gestational age.

Future direction

In future prospective study, more outpatients 
will be recruited for further analysis to confirm 
these findings. Moreover, the effects and safe-
ty of aspirin and other anti-platelet drugs will be 
further elucidated in pregnant women with SLE, 
and a system will be established for the predic-
tion of pregnancy outcome in SLE patients. 
Paydar et al developed a clinical decision sup-
port system based on the multi-layer percep-
tron network to predict pregnancy outcomes 
among pregnant women complicated with SLE 
[32].

Acknowledgment

The study was supported by Shanghai Muni- 
cipal Health and Family Planning Commission 
Funding (15GWZK0701).

Disclosure of conflict of interest

None.

Address correspondence to: Wen Di, Department of 
Obstetrics and Gynecology, Ren Ji Hospital, 
Shanghai Jiao Tong University School of Medicine, 
Shanghai 200127, China. Tel: +86-21-68383801; 
E-mail: diwen163@163.com

References

[1] Meyer O. Making pregnancy safer for patients 
with lupus. Joint Bone Spine 2004; 71: 178-
182.

[2] Gianchecchi E and Fierabracci A. Gene/envi-
ronment interactions in the pathogenesis of 
autoimmunity: new insights on the role of Toll-
like receptors. Autoimmun Rev 2015; 14: 971-
983.

mailto:diwen163@163.com


Pregnancy outcome in SLE women

973 Int J Clin Exp Med 2018;11(2):966-974

[3] Chen S, Sun X, Wu B and Lian X. Pregnancy in 
women with systemic lupus erythematosus: a 
retrospective study of 83 pregnancies at a 
single centre. Int J Environ Res Public Health 
2015; 12: 9876-9888.

[4] Simard JF, Arkema EV, Nguyen C, Svenungsson 
E, Wikstrom AK, Palmsten K and Salmon JE. 
Early-onset preeclampsia in lupus pregnancy. 
Paediatr Perinat Epidemiol 2017; 31: 29-36.

[5] Ornoy A, Chen L, Silver RM and Miller RK. Ma-
ternal autoimmune diseases and immunologi-
cally induced embryonic and fetoplacental 
damage. Birth Defects Res A Clin Mol Teratol 
2004; 70: 371-381.

[6] Smyth A, Oliveira GH, Lahr BD, Bailey KR, Nor-
by SM and Garovic VD. A systematic review and 
meta-analysis of pregnancy outcomes in pa-
tients with systemic lupus erythematosus and 
lupus nephritis. Clin J Am Soc Nephrol 2010; 5: 
2060-2068.

[7] Clowse ME, Magder LS, Witter F and Petri M. 
Early risk factors for pregnancy loss in lupus. 
Obstet Gynecol 2006; 107: 293-299.

[8] Stanhope TJ, White WM, Moder KG, Smyth A 
and Garovic VD. Obstetric nephrology: lupus 
and lupus nephritis in pregnancy. Clin J Am Soc 
Nephrol 2012; 7: 2089-2099.

[9] Khamashta MA. Systemic lupus erythemato-
sus and pregnancy. Best Pract Res Clin Rheu-
matol 2006; 20: 685-694.

[10] Zhang W and Chen SL. An overview on system-
ic lupus erythematosus pregnancy. Mod Rheu-
matol 2003; 13: 293-300.

[11] Clark CA, Spitzer KA and Laskin CA. Decrease 
in pregnancy loss rates in patients with sys-
temic lupus erythematosus over a 40-year pe-
riod. J Rheumatol 2005; 32: 1709-1712.

[12] Lateef A and Petri M. Managing lupus patients 
during pregnancy. Best Pract Res Clin Rheu-
matol 2013; 27: 435-447.

[13] Hochberg MC. Updating the American college 
of rheumatology revised criteria for the classifi-
cation of systemic lupus erythematosus. Ar-
thritis Rheum 1997; 40: 1725.

[14] Gladman DD, Ibanez D and Urowitz MB. Sys-
temic lupus erythematosus disease activity in-
dex 2000. J Rheumatol 2002; 29: 288-291.

[15] Galappatthy P, Jayasinghe JD, Paththinige SC, 
Sheriff RM and Wijayaratne LS. Pregnancy out-
comes and contraceptive use in patients with 
systemic lupus erythematosus, rheumatoid ar-
thritis and women without a chronic illness: a 
comparative study. Int J Rheum Dis 2017; 20: 
746-754.

[16] Wei S, Lai K, Yang Z and Zeng K. Systemic lu-
pus erythematosus and risk of preterm birth: a 
systematic review and meta-analysis of obser-
vational studies. Lupus 2017; 26: 563-571.

[17] Bundhun PK, Soogund MZ and Huang F. Im-
pact of systemic lupus erythematosus on ma-
ternal and fetal outcomes following pregnancy: 
a meta-analysis of studies published between 
years 2001-2016. J Autoimmun 2017; 79: 17-
27.

[18] Chandran V, Aggarwal A and Misra R. Active 
disease during pregnancy is associated with 
poor foetal outcome in Indian patients with 
systemic lupus erythematosus. Rheumatol Int 
2005; 26: 152-156.

[19] Hayslett JP. The effect of systemic lupus ery-
thematosus on pregnancy and pregnancy out-
come. Am J Reprod Immunol 1992; 28: 199-
204.

[20] Buyon JP, Kim MY, Guerra MM, Laskin CA, Petri 
M, Lockshin MD, Sammaritano L, Branch DW, 
Porter TF, Sawitzke A, Merrill JT, Stephenson 
MD, Cohn E, Garabet L and Salmon JE. Predic-
tors of pregnancy outcomes in patients with 
lupus: a cohort study. Ann Intern Med 2015; 
163: 153-163.

[21] Ku M, Guo S, Shang W, Li Q, Zeng R, Han M, Ge 
S and Xu G. Pregnancy outcomes in chinese 
patients with systemic lupus erythematosus 
(SLE): a retrospective study of 109 pregnan-
cies. PLoS One 2016; 11: e0159364.

[22] Di W, Hong SY, Pan WF, Chen SL, Ding WW, Lou 
WH and Fang XL. A clinical analysis of 79 cas-
es of pregnancy complicated with SLE. China J 
Perinat Med 2001; 4: 202-204.

[23] Koh JH, Ko HS, Lee J, Jung SM, Kwok SK, Ju JH 
and Park SH. Pregnancy and patients with pre-
existing lupus nephritis: 15 years of experi-
ence at a single center in Korea. Lupus 2015; 
24: 764-772.

[24] Yu C, Gershwin ME and Chang C. Diagnostic 
criteria for systemic lupus erythematosus: a 
critical review. J Autoimmun 2014; 48-49: 10-
13.

[25] Martinez-Sanchez N, Perez-Pinto S, Robles-
Marhuenda A, Arnalich-Fernandez F, Martin 
Camean M, Hueso Zalvide E and Bartha JL. 
Obstetric and perinatal outcome in anti-Ro/
SSA-positive pregnant women: a prospective 
cohort study. Immunol Res 2017; 65: 487-
494.

[26] Luo Y, Zhang L, Fei Y, Li Y, Hao D, Liu Y and 
Zhao Y. Pregnancy outcome of 126 anti-SSA/
Ro-positive patients during the past 24 years-
-a retrospective cohort study. Clin Rheumatol 
2015; 34: 1721-1728.

[27] Carvalheiras G, Vita P, Marta S, Trovao R, 
Farinha F, Braga J, Rocha G, Almeida I, Marin-
ho A, Mendonca T, Barbosa P, Correia J and 
Vasconcelos C. Pregnancy and systemic lupus 
erythematosus: review of clinical features and 
outcome of 51 pregnancies at a single institu-



Pregnancy outcome in SLE women

974 Int J Clin Exp Med 2018;11(2):966-974

tion. Clin Rev Allergy Immunol 2010; 38: 302-
306.

[28] Ostensen M, Khamashta M, Lockshin M, Parke 
A, Brucato A, Carp H, Doria A, Rai R, Meroni P, 
Cetin I, Derksen R, Branch W, Motta M, Gordon 
C, Ruiz-Irastorza G, Spinillo A, Friedman D, 
Cimaz R, Czeizel A, Piette JC, Cervera R, Levy 
RA, Clementi M, De Carolis S, Petri M, Shoen-
feld Y, Faden D, Valesini G and Tincani A. Anti-
inflammatory and immunosuppressive drugs 
and reproduction. Arthritis Res Ther 2006; 8: 
209.

[29] Li C, Hirsh J, Xie C, Johnston MA and Eikelboom 
JW. Reversal of the anti-platelet effects of aspi-
rin and clopidogrel. J Thromb Haemost 2012; 
10: 521-528.

[30] Bell AD, Roussin A, Cartier R, Chan WS, Douke-
tis JD, Gupta A, Kraw ME, Lindsay TF, Love MP, 
Pannu N, Rabasa-Lhoret R, Shuaib A, Teal P, 
Theroux P, Turpie AG, Welsh RC and Tanguay 
JF. The use of antiplatelet therapy in the outpa-
tient setting: canadian cardiovascular society 
guidelines. Can J Cardiol 2011; 27 Suppl A: S1-
59.

[31] Trivedi NA. A meta-analysis of low-dose aspirin 
for prevention of preeclampsia. J Postgrad 
Med 2011; 57: 91-95.

[32] Paydar K, Niakan Kalhori SR, Akbarian M and 
Sheikhtaheri A. A clinical decision support sys-
tem for prediction of pregnancy outcome in 
pregnant women with systemic lupus erythe-
matosus. Int J Med Inform 2017; 97: 239-246.


