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Abstract
Introduction: To describe the maternal and fetal outcomes in systemic lupus  
erythematosus (SLE) pregnancies followed-up in a single tertiary referral centre.
Methods: We performed a retrospective cohort study of 75 SLE pregnancies who  
were followed up in Singapore General Hospital over a 16-year period from 2000 to  
2016. Adverse fetal and maternal outcomes including preterm delivery, miscarriages,  
fetal growth restriction, congenital heart block, neonatal lupus, pre-eclampsia and SLE  
flares were obtained from the medical records. 
Results: The mean age at conception was 32 years old (SD 3.8). The mean SLE  
disease duration was 5.9 years (SD 5.2). The majority (88%) had quiescent SLE  
disease activity at baseline. Most pregnancies resulted in a live birth (74.7%). The mean 
gestational age at birth was 37.4 weeks (SD 3.4). Adverse fetal outcomes occurred  
in 53.3%. Preterm delivery (33.9%), miscarriages (20%) and fetal growth restriction  
(17.3%) were the most frequent adverse fetal outcomes. There was 1 neonatal death  
and SLE flares occurred in a third (33%). In the subgroup of SLE pregnancies with 
antiphospholipid syndrome, there were higher SLE flare rates (40%) and adverse fetal 
outcomes occurred in 8 pregnancies (80%). There were no predictive factors identified for  
all adverse fetal and maternal outcomes. In the subgroup analysis of preterm delivery,  
anti-Ro (SS-A) antibody positivity and hydroxychloroquine treatment were associated  
with a lower risk of preterm delivery.
Conclusion: Although the majority had quiescent SLE disease activity at baseline,  
SLE pregnancies were associated with high rates of adverse fetal and maternal outcomes. 
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Introduction
Systemic lupus erythematosus (SLE) is a systemic 
autoimmune disease that primarily affects women of 
childbearing age.1 In addition, SLE women have a  
normal fertility rate and therefore pregnancy is an  
important aspect to discuss and manage in these  
patients.2,3 Although pregnancy outcomes in SLE  

women have improved over time, SLE pregnancies  
remain high risk. SLE pregnancies are associated  
with an increased risk of adverse maternal and fetal 
outcomes including preterm delivery, fetal growth  
restriction (FGR), pre-eclampsia, fetal loss, hypertensive 
disorders of pregnancy and maternal morbidity  
and mortality.4–6
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There have also been conflicting results from previous 
studies on the effect of pregnancy on disease activity 
in SLE, and variable flare rates between 19 and 68%  
have been reported.7-10 Numerous predictors of flares  
have been reported including SLE disease activity  
6–12 months prior to conception and cessation of 
hydroxychloroquine.11,12 Limited data exist on pregnancy 
outcome in Southeast-Asian SLE patients. This study  
aims to describe the maternal and fetal outcomes in SLE 
pregnancies followed up in a tertiary referral centre  
in Singapore.

Methods
We performed a retrospective cohort study of pregnant 
patients with SLE who were followed up in Singapore 
General Hospital, a tertiary referral centre in Singapore, 
over a 16-year period from 2000 to 2016. All pregnant 
women who underwent antenatal follow-up in the 
high risk pregnancy clinic and met the 1997 American  
College of Rheumatology (ACR) classification criteria 
for SLE13 were included in the study. Each pregnancy  
was counted as a separate observation.

Clinical characteristics recorded included maternal 
demographic profile, prior obstetrics history, co-morbidities, 
medications, prior immunosuppressant therapy, presence 
of antiphospholipid syndrome (APS), SLE clinical 
manifestations, disease activity and disease duration 
of SLE prior to conception. SLE disease activity was 
evaluated according to the Safety of Estrogens in Lupus 
Erythematosus National Assessment (SELENA) version 
of the Systemic Lupus Erythematosus Disease Activity 
Index (SLEDAI) scale.14 Patients were categorised  
into inactive SLE (SELENA-SLEDAI score <6) or  
active SLE (SELENA-SLEDAI score ≥6) according to  
their SELENA-SLEDAI scores. APS was defined  
according to the Sapporo criteria.15 Immunologic 
characteristics of patients were recorded and included 
antiphospholipid antibodies (aPL), anti-Ro (SS-A) and 
anti-La (SS-B) antibodies. 

Maternal outcomes reviewed included SLE disease 
activity, SLE flares, pre-eclampsia, eclampsia, placenta 
praevia, maternal death, gestational diabetes, venous 
thromboembolic events and mode of delivery. Adverse 
maternal outcome was defined as pre-eclampsia,  
eclampsia, placenta praevia, gestational diabetes, maternal 
death, venous thromboembolic events or SLE flares.

Fetal outcomes evaluated were live births, Apgar scores  
at 1 minute and 5 minutes, birth weight, gestational age,  
fetal loss which included termination of pregnancy, 
miscarriages and intra-uterine fetal death and presence  
of fetal growth restriction (FGR). FGR was defined as a  
fetal weight that was below the 10th percentile for  

gestational age. Live births were categorised into preterm 
and term. Preterm delivery was defined as delivery  
before 37 weeks of gestation and term birth as delivery 
≥37 weeks of gestation. Miscarriages were categorised  
into early miscarriage defined as fetal loss prior to 10  
weeks’ gestation and late miscarriage defined as fetal  
loss ≥10 weeks’ gestation. Intrauterine fetal death was 
defined as a baby delivered with no signs of life known to 
have died after 24 weeks gestation.16 An Apgar score >7 
was defined as normal whereas a score <7 was considered 
to indicate moderate or severe hypoxia.17 Adverse fetal 
outcome was defined as miscarriages, intrauterine 
fetal death, FGR, preterm delivery, fetal abnormality,  
congenital heart block or neonatal lupus. 

Statistical analysis
Descriptive statistics were presented as frequency, mean 
and standard deviation (SD) measures. Categorical 
data and mean, together with SD were reported for  
continuous data. Mixed model was performed to evaluate 
the effects of potential factors on preterm delivery and 
miscarriages. All analysis was performed with R3.6.2 
(www.r-project.org). A statistical significance level of 5% 
(P<0.05) was utilised. 

This study was approved by the SingHealth Centralised 
Institutional Review Board (CIRB 2014/2056) with 
exemption of patient consent. 

Results

Patient characteristics
There was a total of 75 pregnancies in 45 SLE women  
during the observation period from 2000 to 2016. All 
the patients fulfilled the 1997 ACR criteria for SLE  
diagnosis.13 In our multi-ethnic cohort, 65.3% were 
Chinese, 22.7% Malay and 6.7% Indian. The mean age  
at conception was 32 years old (SD 3.8). There were 2 
in-vitro fertilisation pregnancies. The mean SLE disease 
duration prior to conception was 5.9 years (SD 5.2).  
At baseline, the majority (88%) had quiescent SLE  
disease activity. Patient characteristics are summarised  
in Table 1.

The most frequent pregestational SLE clinical 
manifestations were haematological (73.3%), arthritis 
(70.7%), renal (57.4%), mucocutaneous (25.3%), serositis 
(20%) and neurological (10.7%). In the 43 pregnancies  
with renal involvement, there were 30 with a prior  
renal biopsy. More than half (56.7%) had Class IV  
lupus nephritis, 23.3% Class V lupus nephritis and 16.7% 
with Class III lupus nephritis on renal biopsy. 

There were 10 pregnancies (13.3%) with secondary  
APS and 9 of these were obstetric APS. There was 1  
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patient with the clinical phenotype of thrombotic APS  
and had a prior pulmonary embolism. There were 5  
patients with concomitant co-morbidities including  
thyroid disease (n=2), hypertension (n=1), diabetes  
mellitus (n=1) and hyperlipidaemia (n=1). A third of  
the cohort (n=26) had Sjogren’s syndrome.  

There were 33 (44%) who were primigravida in our 
cohort. In the multiparous SLE women, there were a total 
of 103 previous pregnancies and the live birth rate was 
61.2%. There were a third (30.2%) with preterm deliveries. 
Miscarriages occurred in 27 pregnancies (26.2%) and the 
majority of these (59.3%) were early miscarriages. Pre-
eclampsia occurred in 2 pregnancies (1.9%).

Medications
Prior to pregnancy, the most frequent SLE-specific therapy 
prescribed were corticosteroid (94.7%), antimalarial 
including hydroxychloroquine and chloroquine (76%),  
and azathioprine (37.3%). There were 14 pregnancies 
(18.7%) with a history of cyclophosphamide therapy. 
During pregnancy, the most common SLE-specific  
therapy was similar with the majority receiving 
corticosteroids (76%) and antimalarials (64%). The mean 
dose of prednisone was 7.4mg daily. Low-dose aspirin  
and low-molecular weight heparin (LMWH) were 
administered in 25 pregnancies (33.3%) and 14  
pregnancies (18.7%), respectively.

In the subgroup of SLE with secondary APS (n=10),  
4 were treated with therapeutic dose of LMWH  

Table 1. Baseline demographics and clinical characteristics of pregnant 
SLE women

Age at conception (years)
Mean ± SD 32.0 ± 3.8

Age at diagnosis of SLE (years)
Mean ± SD 26.0 ± 5.5

SLE disease duration (years)
Mean ± SD 5.9 ± 5.2

Blood pressure at booking visit (mmHg)
Mean ± SD 104.4 ± 13.4

Ethnicity, n (%)
Chinese
Malay
Indian
Others

49 (65.3)
17 (22.7)
5 (6.7)
4 (5.3)

Smoking, n (%) 8 (10.7)

Previous deliveries, n (%)
None
One or more 

33 (44.0)
42 (56.0)

Previous SLE specific treatment, n (%)
Prednisone
Hydroxychloroquine
Chloroquine
Azathioprine
Mycophenolate mofetil
Cyclosporin
Methotrexate
Cyclophosphamide
Rituximab

71 (94.7)
48 (64.0)
9 (12.0)
28 (37.3)
21 (28.0)
6 (8.0)
1 (1.3)
14 (18.7)
3 (4.0)

Co-morbidities, n (%)
Hypertension
Hyperlipidaemia
Diabetes mellitus
Thyroid disease

1 (1.3)
1 (1.3)
1 (1.3)
2 (2.7)

SLE clinical manifestations, n (%)
Haematological
Arthritis
Renal
Muco-cutaneous
Serositis
Neurological

55 (73.3)
53 (70.7)
43 (57.4)
19 (25.3)
15 (20.0)
8 (10.7)

Concomitant rheumatic disease, n (%)
Sjogren’s Syndrome
Antiphospholipid Syndrome

26 (34.7)
10 (13.3)

Immunological characteristics, n (%)
anti-Ro (SS-A)
anti-La (SS-B)
anti-cardiolipin IgG
anti-cardiolipin IgM
Lupus anticoagulant

33 (44.0)
7 (9.3)
17 (22.7)
14 (18.7)
10 (13.3)

Current Medications, n (%)
Prednisone
Hydroxychloroquine
Chloroquine
Azathioprine
Cyclosporine
Aspirin
Low molecular weight heparin

57 (76.0)
40 (53.3)
8 (10.7)
20 (26.7)
1 (1.3)
25 (33.3)
14 (18.7)

Table 1. Baseline demographics and clinical characteristics of pregnant 
SLE women (Cont’d)

Prior fetal outcome, n (%)
Total pregnancies 
Live birtha

Term delivery
Pre-term delivery

Miscarriageb

Early miscarriage (<10 weeks’ gestation)
Late miscarriage (³10 weeks’ gestation)

Terminations
FGR
Neonatal death

103
63 (61.2)
25 (39.7)
13 (30.2)
27 (26.2)
16 (59.3)
3 (11.1)
13 (12.6)
1 (0.9)
2 (1.9)

Prior maternal outcome, n (%)
Total pregnancies
Pre-eclampsia
Eclampsia
Placenta praevia 
Maternal death

103
2 (1.9)
0 (0)
1 (0.9)
0 (0)

SLE disease activity at baseline
SELENA-SLEDAI, mean (range) 0.43 (0–8)

SLE: systemic lupus erythematosus; FGR: fetal growth restriction; 
SELENA-SLEDAI: Safety of Estrogens in Lupus Erythematosus 
National Assessment (SELENA) version of the Systemic Lupus 
Erythematosus Disease Activity Index (SLEDAI) scale
a Missing=19, b Missing=8



966

Copyright © 2020 Annals, Academy of Medicine, Singapore

Maternal and fetal outcomes in SLE—Yih Jia Poh et al.

(1mg/kg), 1 with a combination of therapeutic LMWH 
and aspirin, 1 with prophylactic dose of LMWH  
(40mg daily), and 1 with a combination of prophylactic 
LMWH and aspirin. 

Immunological characteristics
There were 33 pregnancies (44%) with anti-Ro (SS-A) 
antibody positivity and 7 pregnancies (9%) with anti-
La (SS-B) antibody positivity. The prevalence of aPL 
positivity was 40%, with anticardiolipin (aCL) antibody 
of immunoglobulin G (IgG) being the most common  
(22.7%), followed by aCL antibody of immunoglobulin  
M (IgM) (18.7%) and lupus anticoagulant (13.3%).

Fetal outcome
In our cohort, the live birth rate was 74.7%. More than  
half of the deliveries (57.1%) were via caesarean section. 
There were 37 pregnancies (66.1%) with term deliveries. 
The mean gestational age at birth was 37.4 weeks  
(23–40.6 weeks, SD 3.4) and mean fetal weight was  
2669.3g (585–3875g, SD 723.9). There were 3 neonates  
with Apgar score <7 at 1 minute and none with Apgar  
score <7 at 5 minutes. Pregnancy outcomes are  
summarised in Table 2.

Adverse fetal outcomes occurred in 40 pregnancies 
(53.3%). Preterm delivery was the most common 
complication and occurred in 19 pregnancies (33.9%)  
with 2 extremely preterm birth (<28 weeks’ gestation)  
and 2 very preterm birth (28 weeks to <32 weeks’  
gestation). There were 15 pregnancies with miscarriages 
and the majority (13/15) were early pregnancy  
losses that occurred prior to 10 weeks’ gestation. There 
were 13 pregnancies (17.3%) with FGR. There was 1 
neonatal death due to neonatal sepsis. There were no  
cases of congenital heart block or neonatal lupus in  
our cohort.

In the subgroup of SLE with secondary APS  
pregnancies, adverse fetal outcome occurred in 8 
pregnancies (80%). The live birth rate was 50% with 
3 preterm deliveries. Miscarriages occurred in 4  
pregnancies with 2 early miscarriages and 2 late  
miscarriages. FGR occurred in 2 pregnancies as shown 
in Table 2.

In SLE pregnancies with lupus nephritis, adverse  
fetal outcome occurred in 21 pregnancies (48.8%). The  
live birth rate was 62.8% and the majority (70.4%)  
were term deliveries. Miscarriages occurred in 10 
pregnancies with 80% of these being early miscarriages 
(Table 2).

We evaluated the potential factors associated with  
preterm delivery, miscarriages, live births and all 
adverse fetal outcomes. Univariable mixed model 

analysis revealed that anti-Ro (SS-A) antibody positivity 
(OR 0.41, CI 0.416–0.420) and hydroxychloroquine  
treatment (OR 0, CI 0–0.054) were associated with a 
lower risk of preterm delivery. Results are summarised 
in Table 3. In the subgroup of anti-Ro (SS-A) antibody 
positive pregnancies, more than half (60.6%) were  
treated with antimalarials (hydroxychloroquine or 
chloroquine). Antimalarial prescription was similar  
in the subgroup without anti-Ro (SS-A) or anti-La  
(SS-B) antibody positivity; with more than half  
(66.7%) who received antimalarial. There were 42.3%  
with lupus nephritis, 19.2% with APS and lupus nephritis  
and 3.8% with APS in the subgroup of anti-Ro (SS-A) 
antibody positive pregnancies. The majority (93.9%) 
had quiescent SLE disease activity at baseline that was 
comparable to the whole cohort. There was a trend  
towards increased risk of preterm delivery in Malays 
(OR 4.21, 95% CI 0.906–19.580) although this was not 
statistically significant. In our analysis, there were no 
predictive factors associated with live births, miscarriages 
or combined adverse fetal outcomes. 

Maternal outcome
There were no predictive factors that were associated  
with all adverse maternal outcomes. SLE flares occurred 
in a third (25/75) of our cohort. The most frequent  
organ involvement was haematological (44%), renal  
(40%), mucocutaneous (28%) and musculoskeletal  
(16%). There were 3 patients with no prior renal  
involvement who experienced a first renal flare in  
pregnancy. There were 5 pregnancies with a post-partum 
SLE flare. In the post-partum period, the most common 
organ involvement was musculoskeletal (60%).

Gestational diabetes occurred in 4 pregnancies (5.3%) 
and pre-eclampsia in 3 pregnancies (4%). There was 
1 pregnancy with post-partum haemorrhage requiring  
blood transfusion and subsequent hysterectomy.

In the SLE with APS pregnancies, SLE flares occurred 
in 4 pregnancies (40%) and half of these were renal  
flares. There was 1 obstetric APS patient who developed  
deep venous thrombosis 4 weeks post-partum while 
receiving prophylactic dose of LMWH.

In the subgroup of SLE with lupus nephritis, SLE 
flares occurred in 14 pregnancies (32.6%). The most 
common organ involvement was renal (50%), followed 
by mucocutaneous (35.7%) and haematological (35.7%).

Discussion
In our cohort, the live birth rate was 74.7%, which is 
comparable to other cohorts.18-20Although a majority of 
patients (88%) had quiescent SLE disease at conception, 
adverse fetal outcome as defined by miscarriages,  
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intrauterine fetal death, FGR, preterm delivery, fetal 
abnormality, congenital heart block or neonatal lupus 
occurred in half the pregnancies (53.3%). The most 
common adverse fetal outcome was preterm delivery  
(<37 weeks), which was 33.9% and this rate is similar to 
other cohort studies.21,22 Risk factors for preterm delivery 
in SLE patients include APS, lupus nephritis, arterial 
hypertension, high SLE activity prior to conception,  
SLE flares and glucocorticoid treatment during 
pregnancy.20,23-25 In the subgroup of SLE with APS  
patients, the rate of preterm delivery was higher (60%). 
In addition, the majority (76%) of our cohort were 
on glucocorticoids during pregnancy. A recent meta- 
analysis reported the pooled relative risk (RR) for  
preterm delivery in SLE patients versus controls was 
2.05 (95% CI 1.72–3.32).26 There were no predictive 

Table 2. Maternal and fetal outcomes in the overall cohort, SLE with secondary APS and SLE with lupus nephritis

All SLE pregnancies SLE with secondary 
APS

SLE with lupus 
nephritis

Number of pregnancies, n 75 10 43

Live birth, n (%)
Term delivery
Pre-term delivery

Mode of delivery, n (%)
Normal vaginal delivery
Instrumental delivery
Caesarean section

Gestational age (weeks), mean ± SD
Fetal weight (grams), mean ± SD
Apgar score, n (%)

Apgar <7 at 1 minute
Apgar <7 at 5 minutes

56 (74.7)
37 (66.1)
19 (33.9)

20 (35.7)
4 (7.1)
32 (57.1)
37.4 ± 3.4
2669.3 ± 723.9ua

3 (5.4)b

0 (0)b

5 (50)
2 (40)
3 (60)

1 (20)
0 (0)
4 (80)
32.26 ± 6.3
1485.3 ± 1042.1

0 (0)c

0 (0)c

27 (62.8)
19 (70.4)
8 (29.6)

15 (55.6)
2 (7.4)
12 (44.4)
36.2 ± 3.9
2559.8 ± 806.7d

1 (3.7)
0 (0)

Miscarriage, n (%)
Early miscarriage (<10 weeks) 
Late miscarriage (³10 weeks) 

15 (20.0)
13 (86.7)
2 (13.3)

4 (40)
2 (50)
2 (50)

10 (23.3)
8 (80.0)
2 (20.0)

Termination, n (%) 4 (5.3) 1 (10) 4 (9.3)

Neonatal death, n (%) 1 (1.3) 0 (0) 1 (2.3)

FGR, n (%) 13 (17.3) 2 (20) 3 (6.9)

Fetal abnormality, n (%) 0 (0) 0 (0) 0 (0)

Congenital heart block, n (%) 0 (0) 0 (0) 0 (0)

Neonatal lupus, n (%) 0 (0) 0 (0) 0 (0)

Maternal outcomes, n (%)
SLE flare during pregnancy
Pre-eclampsia
Eclampsia
Gestational diabetes
Venous thromboembolism
Placenta praevia
Post-partum haemorrhage
Maternal death

25 (33.3)
3 (4.0)
0 (0)
4 (5.3)
1 (1.3)
3 (4)
1 (1.3)
0 (0)

4 (40)
1 (10)
0 (0)
0 (0)
1 (10)
1 (10)
0 (0)
0 (0)

14 (32.6)
2 (4.7)
0 (0)
4 (9.3)
0 (0)
2 (4.7)
0 (0)
0 (0)

SLE: systemic lupus erythematosus; APS: antiphospholipid syndrome; FGR: fetal growth restriction
a Missing=8, b Missing= 6, c Missing=1, d Missing=5

factors identified for all adverse fetal outcomes or 
adverse maternal outcomes in our cohort. In the subgroup  
analysis of preterm delivery, anti-Ro (SS-A) antibody 
positivity and hydroxychloroquine treatment were 
associated with a lower risk of preterm delivery. In 
the subgroup of anti-Ro (SS-A) antibody positive  
pregnancies, antimalarial usage, concomitant rheumatic 
diseases and SLE disease activity at baseline were 
comparable to the whole cohort. A large prospective  
study of anti-Ro positive women reported that the  
presence of anti-Ro antibodies was not associated with 
adverse pregnancy outcomes in both SLE patients and  
non-SLE patients.27 In a retrospective study, it was  
postulated that anti-Ro antibodies appear to have a 
favourable impact in patients with SLE, which is a severe 
systemic disease. Conversely they have been reported  
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to have an adverse effect in patients with milder  
autoimmune disease such as Sjogren’s Syndrome.28

The rate of miscarriage was 15/75 (20%) with the 
majority (13 pregnancies) being early miscarriages.  
There has been a reported reduction in the rates of fetal  
loss in SLE pregnancies from 43% in the period of 
1960–1965 to 17% in the period of 2000–2003, reflecting 
improvement in disease management and pregnancy 
monitoring.29 Similarly, another literature review reported  
a comparable mean fetal loss rate of 19.5% in SLE  
women.30 This is in keeping with the rate of miscarriages 
in our cohort. Risk factors for pregnancy loss in SLE 
include APS, active SLE clinically and serologically 
(hypocomplementaemia and high anti-double stranded 
DNA antibodies).31 This was reflected in our subgroup  
of SLE with APS patients, which had a miscarriage rate 
of 40% (4/10).

The rate of caesarean section in our cohort was  
57.1%, which was higher than other cohorts. Prior cohorts 

of SLE pregnancies reported over a third of caesarean 
deliveries; 36.6% in a national US population-based  
study performed in 2000–20035 and 32–39% in Northern 
European cohort of SLE pregnancies.20,32 This rate was 
also higher than the 2014 Singapore national caesarean 
rate in the general population of 37.4%.33 Indications 
for caesarean sections in SLE pregnancies are similar 
to the general population; however, the increased rates 
of complications such as pre-eclampsia or fetal distress  
occur more frequently in SLE pregnancies, leading to 
a higher rate of caesarean sections.34 Further research 
evaluating indications for caesarean section in these 
SLE pregnancies will be helpful to understand this trend,  
which is currently limited by the retrospective nature of 
our study. 

The prevalence of pre-eclampsia was low in our cohort 
and occurred in 3 pregnancies (4%). In contrast, the 
occurrence of pre-eclampsia in SLE patients is reported 
to be between 12% and 35%.8,23,35 The risk factors of  

Table 3. Univariate mixed model analysis of the potential exploratory variables associated with preterm delivery

OR (95% CI) P value

Race
Chinese
Malay
Indian
Others

Reference
4.2 (0.9–19.6)
-
-

0.070
1.000
1.000

Smoker 1.4 (0.1–32.6) 0.820

SLE clinical manifestations
Haematological
Arthritis
Renal
Muco-cutaneous
Serositis
Neurological

1.8 (0.3–11.4)
1.9 (0.3–14.7)
0.9 (0.3–4.9)
1.5 (0.3–8.2)
-
1.4 (0.1–24.4)

0.540
0.500
0.920
0.610
0.002
0.820

Immunological characteristics
anti-Ro (SS-A)
anti-La (SS-B)
anti-cardiolipin IgG
anti-cardiolipin IgM
Lupus anticoagulant

0.4 (0.4–0.4)
0.5 (0.0–9.5)
0.1 (0.0–23.6)
1.1 (0.1–12.0)
2.6 (0.2–35.0)

<0.0001
0.610
0.450
0.940
0.460

Medications
Prednisone
Hydroxychloroquine
Chloroquine
Azathioprine
Aspirin

4.8 (0.4–64.4)
0.0 (0.0–0.1)
2.2 (0.1–43.0)
3.3 (0.5–23.5)
4.2 (0.4–44.3)

0.230
0.008
0.600
0.240
0.240

SLE with secondary APS 3.7 (0.3–39.8) 0.290

SLE with lupus nephritis 0.9 (0.2–5.0) 0.920

OR: odds ratio; CI: confidence interval; aCL: anti-cardiolipin antibody; APS: antiphospholipid syndrome
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pre-eclampsia include autoimmune diseases such as 
SLE, APS, nulliparity, previous pre-eclampsia, multifetal 
pregnancy and chronic hypertension.36,37 Of note, the 
majority of our patients (88%) had quiescent SLE  
disease activity at baseline and more than half were 
multiparous. In addition, there were only 2 pregnancies 
with a prior history of pre-eclampsia, which may 
have contributed to the lower rate of pre-eclampsia in  
our cohort. Aspirin was prescribed in a third of our 
cohort (33.3%). In the most recent recommendations for 
management of SLE patients, low-dose aspirin has been 
recommended for SLE women to prevent or delay the 
onset of gestational hypertension and pre-eclampsia.38,39  
Similarly, the American College of Obstetricians and 
Gynaecologists, National Institute for Health and Care 
Excellence, and US Preventive Services Health Task  
Force recommend low-dose aspirin as prophylaxis in  
all patients at high risk of pre-eclampsia, which  
included patients with SLE or APS.40,41 

SLE flares occurred in a third of our cohort. This finding 
is similar to those reported in previous studies with flare 
rates ranging between 19% and 68%.7-10 Predictors for  
flares identified included disease activity at time of  
conception, lupus nephritis and discontinuation of  
medications such as hydroxychloroquine. 11,12 

Hydroxychloroquine or chloroquine were prescribed in 
the majority of our cohort (64%). In addition, the majority 
(88%) had quiescent SLE disease activity at baseline. 
In keeping with previous reports, the most commonly 
affected organs in SLE flares were haematological  
(44%), renal (40%), mucocutaneous (28%) and 
musculoskeletal (16%).24,42,43 In our subgroup of SLE  
with lupus nephritis pregnancies, the SLE flare rate  
was similar.

Pregnancies in women with APS have an increased 
risk of adverse pregnancy outcomes including FGR,  
pre-maturity, pregnancy loss with recurrent early 
miscarriages or late miscarriages, pre-eclampsia and 
eclampsia.44 In our subgroup of SLE with secondary  
APS pregnancies, there was a higher rate of adverse  
fetal outcome (8/10) and the most common was  
miscarriages. All SLE with APS pregnancies were  
treated with either aspirin or LMWH and 4 were 
treated with combination therapy. The recent guidelines 
recommend combination therapy with low-dose aspirin  
and prophylactic dose of LMWH in obstetric APS 
patients.38,39 In our cohort, all were obstetric APS except  
for 1 patient. There is conflicting data on pregnancy  
outcomes between pregnancies with obstetric versus 
thrombotic APS. Branham et al.45 showed that patients 
with thrombotic APS had a higher incidence of 
adverse pregnancy outcomes whereas Hogden et al.46  

demonstrated the converse with obstetric APS  
associated with a higher rate. The numbers in our  
subgroup of SLE with APS pregnancies were too small  
to evaluate this difference in pregnancy outcomes. 

Our study has some limitations as this is a retrospective 
study with inherent biases including selection bias  
and missing information. On the other hand, our study 
reflects pregnancy outcomes of SLE patients in a  
real-life setting.

Conclusion
In our cohort, SLE pregnancies were associated with  
an increased adverse fetal and maternal outcome  
despite quiescent SLE disease activity at baseline.  
Caesarean section rate in SLE pregnancies was also 
higher than the national average rate. Anti-Ro (SS-A) 
antibody positivity and hydroxychloroquine treatment 
were associated with a lower risk of preterm delivery. 
SLE pregnancies with APS appeared to have a  
higher rate of adverse fetal outcomes and SLE flares 
despite therapy with aspirin or LMWH. Therefore,  
this emphasised the importance of preconception 
counselling, optimal timing of pregnancy, risk  
stratification and multidisciplinary management of  
SLE pregnancies to achieve optimal outcomes. 
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