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Objective: The current study aimed to determine the pregnancy outcomes complications in patients with SLE and its association with 
clinical, laboratory variables, disease activity, and medication use in the Saudi population, as well as pregnancy effect on disease activity.
Methods: A multicenter study included pregnant female patients with Systemic Lupus Erythematosus (SLE) from three tertiary 
centers in Saudi Arabia. The demographics, clinical, and laboratory variables, SLE disease activity index (SLEDAI), medication 
before, during, and after pregnancy, planned pregnancy, pregnancy-related outcomes, and complications in comparison to age-matched 
healthy female controls were noted.
Results: A total of 66 pregnant patients with SLE and 93 healthy age-matched pregnant controls were included in the study. A total of 
77.3% had SLEDAI-2K ≤ 4 before conception, and 84.85% of pregnancies were planned. Age of conception, cesarean section, 
miscarriage, and low birth weight were statistically significant (p <0.05) higher in SLE patients than in healthy controls. Among all 
clinical and laboratory variables, SLEDAI-2K > 4 and active lupus nephritis during pregnancy were statistically associated with 
adverse outcomes (p <0.05), history of lupus nephritis was not associated with statistically adverse pregnancy outcomes. Higher 
SLEDAI-2K > 4 was an independent risk at least 4.87 times higher association with adverse pregnancy outcomes. (p <0.05).
Conclusion: SLE is intricately connected with unfavorable pregnancy outcomes. The preconception of high disease activity stands as 
a pivotal risk factor for adverse outcomes. Despite the disease remission and meticulous planning, SLE patients frequently grapple 
with disease exacerbations during pregnancy, culminating in unexpected and unfavorable pregnancy-related outcomes. This under-
scores the intricate and multifaceted nature of managing SLE during gestation.
Keywords: systemic lupus erythematosus, pregnancy, disease activity

Introduction
Multisystemic autoimmune illness Systemic Lupus Erythematosus (SLE) typically affects females of reproductive age. 
Pregnancy is a popular concern for individuals with SLE since these women have a normal reproductive rate.1 SLE and 
pregnancy have mutually harmful effects. In addition to having short- or long-term negative effects on renal function, 
pregnancy may also enhance the activity of SLE, and can cause difficulties during pregnancy, such as preeclampsia, 
premature labor, and fetal death, and it can also enhance the activity of the condition. Pregnancy may also have short- or 
long-term negative effects on renal function.2

High SLE disease activity, as assessed by the SLEDAI during the six months preceding pregnancy, predicted 
unfavorable maternal and fetal outcomes, such as a flare-up during pregnancy or pre-eclampsia.3 Additionally, results 
from population-based cohort research revealed a higher risk for fetal problems in SLE pregnancies compared to 
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controls, typically in individuals with an active illness.4 SLE patients have a greater chance of developing pre-eclampsia 
or eclampsia than people in the general community.5 Prednisone use and the presence of disease-related characteristics 
including lupus nephritis, and positive anti-phospholipid antibodies are all linked to an elevated risk for pre-eclampsia, 
according to several studies.6–9 However, there may be inconsistencies in the results produced due to methodological 
variations and the use of different sample sizes. The likelihood of a lupus flare during pregnancy depends on how active 
the condition was at the time of conception. While 61–67% of patients with active SLE at the beginning of pregnancy 
experienced a disease flare, the incidence of flare has been found to range from 7 to 33% in women whose SLE was in 
remission for at least 6 months before conception. Researchers disagree on whether greater lupus activity is caused by 
pregnancy or by the illness changing spontaneously.10–12

Despite this, several studies have demonstrated that SLE causes adverse pregnancy outcomes; the diverse results and 
causes of these difficulties appear to vary from place to region. This study aims to assess characteristics related to 
pregnancy outcomes in patients with systemic lupus erythematosus (SLE), the primary aim was to evaluate the impact of 
SLE on pregnancy, namely the obstetric problems and fetal outcomes. The secondary goal was to evaluate how disease 
activity (as measured by SLEDAI), medications including prednisolone, clinical as well as laboratory characteristics, and 
planned pregnancy affected the outcome of the pregnancy. Finally, the effect of pregnancy on the disease activity as well.

Patients and Methods
The current study was carried out in three tertiary facilities in Saudi Arabia: Al-Hada Armed Forces Hospital located in Taif, 
Prince Sultan Military Medical City (PSMMC) in Riyadh, and King Faisal Specialist Hospital and Research Center in Jeddah. 
This was a multicenter case-control retrospective research in the Saudi population in contrast to healthy, age-matched pregnant 
women. The primary objective of the study was to assess the influence of Systemic Lupus Erythematosus (SLE) on pregnancy, 
specifically examining obstetric complications and fetal outcomes. A secondary aim was to analyze the impact of various 
factors, including disease activity measured by the SLE Disease Activity Index (SLEDAI), medications, clinical and 
laboratory characteristics, and planned pregnancy, on the overall pregnancy outcomes. Additionally, the study aimed to 
investigate the reciprocal effect of pregnancy on disease activity in individuals with SLE.

Study Population
Three tertiary hospitals provided data on patients with SLE who were being followed up in the rheumatology clinics 
between November 2019 and November 2022. The following inclusion criteria were met by participants: Pregnant 
females over the age of 18, fulfilling the American College of Rheumatology (ACR) SLE criteria 1997,13 having regular 
follow-up visits in a rheumatology clinic at least every 3–4 months. Age-matched healthy pregnant women were the only 
controls who met the inclusion criteria.

Incomplete file for the needed datasets and variables, Twin pregnancies, known to have diabetes mellitus, hypertension, 
chronic renal disease, ovarian surgery, uterine anomalies, prior chemotherapeutic treatment for ectopic pregnancy, and 
exposure to known or suspected ovary-toxic drugs at least six months before conception were excluded from the study.

Methods
Electronic medical records have been revised for SLE patients who had got pregnant as well as healthy control pregnant 
females, data for participants in both groups were extracted for clinical and laboratory variables. Data from the clinic 
visits determined whether the pregnancy was planned by the patient and the rheumatologist and whether medication 
modification was done or the pregnancy happened spontaneously. The patient-physician planned protocol was defined as 
prior disease activity control and medication adjustment before conception.

Clinical and laboratory data, demographics, past medical history, and treatments were all gathered for SLE patients 
using a standardized, automated, and electronically filled form. Laboratory data including anti-nuclear antibodies (ANA) 
were determined by IIF on HEp-2, anti-double strand DNA (anti-DNA) with IIF on Crithidia luciliae, anti-Ro/SSA, anti- 
La/SSB, analyzed by ELISA considering titers above the cut-off of the reference laboratory, Beta 2 Glycoprotein 1 
(B2GP1), and anticardiolipin (aCL) antibodies (IgG/IgM isotype), analyzed by ELISA, in serum (above the 99th 
percentile), and LA, according to the guidelines.14 C3 and C4 serum levels were determined as well by nephelometry.
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The outcomes of pregnancy in both groups were recorded, including new-onset hypertension, gestational diabetes, 
and other associated comorbidities, mode of delivery, and miscarriage. Premature birth is described as a delivery that 
takes place between 20 and 37 weeks during the pregnancy and is referred to as preterm or premature birth.15 Low birth 
weight (LBW),16 congenital abnormalities, NICU hospitalization, stillbirth, and live birth were among the fetal out-
comes. The gestational age was determined for each live birth, and any congenital abnormalities as well as heart block 
and neonatal lupus were noted.

Disease activity measurement using the SLEDAI-2K. SLEDAI-2K ≤ 4 is considered an inactive disease,17 We chose 
a sample with at least four measurements of disease activity assessments throughout pregnancy in order to analyze the 
pattern of lupus during pregnancy. The first within six months before conception, at least one measurement throughout 
the first and second trimesters, one measurement during the third trimester, and lastly one measurement during the six- 
month puerperium. Disease activity with new onset lupus nephritis during pregnancy and/or another major organ affected 
was reported as well. Medications including steroids and immunosuppressive medications were registered both before, 
during, and after pregnancy.

Ethical Approvals
This study complied with the Declaration of Helsinki and was approved by the local ethics research committee of Al- 
Hada Armed Forces Hospital located in Taif, Prince Sultan Military Medical City (PSMMC) in Riyadh, and King Faisal 
Specialist Hospital and Research Center in Jeddah.

Patients were consented to review their medical records. Patients or the public were not involved in the design, 
conduct, reporting, or dissemination plans of our research.

Statistical Analysis
Descriptive statistics were summarized as numbers and percentages for all categorical variables while mean and standard 
deviation were used to present all continuous variables. Between comparisons, an independent sample t-test and Fischer 
Exact test were applied. Based on the significant results, a univariate regression analysis was subsequently performed to 
determine the independent significant factor associated with SLE pregnancy-related outcomes with odds ratio as well as 
95% confidence also being reported. Normality test has been conducted using the Shapiro–Wilk test and Kolmogorov– 
Smirnov test. The calculated study power was 0.926, which is adequate considering the cutoff point of 0.8. A P-value of 
less than 0.05 was considered statistically significant. The data were analyzed using Statistical Packages for Social 
Sciences (SPSS) version 26 (Armonk, NY: IBM Corp, USA).

Results
A total of 66 pregnant patients with SLE and 93 healthy age-matched pregnant controls were included in the study. As 
seen in Table 1, the patients’ mean ages during pregnancy was 35 (SD 4.98) years old while the mean age at disease onset 
was 26.2 (SD 4.73) years old. The mean duration of the disease was 6.79 (SD 4.88) years. Hypothyroidism was 
diagnosed in 21.2% of the patients. Post-kidney transplant and Sjogren syndrome were detected in one patient each. 
Prednisolone used before and during pregnancy has been reported by 60.6% and 68.2% of patients, respectively. 13.6% 
with positive B2GP1. One patient had lupus anticoagulation. ACL, anti-DNA, SSA, and SSB were positive in 10.6%, 
37.9%, 36.4%, and 15.2%, respectively. 84.8% had planned pregnancies. A total of 51(77.3%) had SLEDAI-2K ≤ 4 
before conception however 15 (22.7%) patients had SLEDAI-2K > 4. DMARDs used during pregnancy were reported by 
86.4%. The most common DMARDs medication was hydroxychloroquine (HCQ) 57 (86.4%) and azathioprine 
18 (27.3%).

The maternal adverse outcomes in our SLE patients, ranked from highest to lowest percentage, included miscarriage 
(16.7%), preeclampsia (7.6%), hypertension (4.5%), pregnancy gestational diabetes (4.5%), and post-partum hemorrhage 
(1.5%). Among these outcomes, 79% of pregnancies were planned.

For fetal-related adverse outcomes in our SLE patients, the percentages, from highest to lowest, were as follows: low 
birth weight (22.7%), preterm birth (15.2%), NICU admission (7.6%), congenital anomalies (6.1%), and stillbirth (3.0%). 
Among these outcomes, 69.6% of pregnancies were planned.
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Older age of conception, cesarean section, miscarriage, and low birth weight were statistically significant (p <0.05) 
higher in SLE patients rather than in healthy controls, however live birth was statistically higher in the control group 
(Table 2).

In Table 3, Pregnancy adverse-related outcomes were significantly more associated with having currently active lupus 
nephritis (p=0.026) and those with active SLEDAI-2K activity before pregnancy (p=0.017). No significant relationships 
were observed between the adverse pregnancy-related outcome in terms of disease duration, age at pregnancy, SLE 

Table 1 Baseline and Clinical Characteristics of Patients 
with Systemic Lupus (n=66)

Study Variables N (%)

Age at pregnancy in years (mean ± SD) 35.0 ± 4.98

Age of disease onset in years (mean ± SD) 26.2 ± 4.73

Duration of disease in years (mean ± SD) 6.79 ± 4.88

Hypothyroidism 14 (21.2%)

Post Kidney transplant 01 (01.5%)
Sjogren’s syndrome 01 (01.5%)

Prednisolone used before pregnancy 40 (60.6%)
Prednisolone used during pregnancy 45 (68.2%)

B2GP1 09 (13.6%)

Lupus anticoagulation 01 (01.5%)
aCL 07 (10.6%)

Anti-DNA 25 (37.9%)

SSA 24 (36.4%)
SSB 10 (15.2%)

SLEDAI-2k activity before pregnancy
● Inactive 51 (77.3%)
● Active 15 (22.7%)

Planned pregnancy
● Planned 56 (84.8%)
● Not planned 10 (15.2%)

Patient activated during pregnancy 04 (04.6%)

DMARDs used during pregnancy 60 (90.9%)
HCQ 57 (86.4%)

Azathioprine 18 (27.3%)

Tacrolimus 02 (03.0%)
Cyclosporine 01 (01.5%)

Hemoglobin (mean ± SD) 12.0 ± 1.24
Platelet (mean ± SD) 285.7 ± 80.6

WBC (mean ± SD) 5.80 ± 2.08

C3 (mean ± SD) 0.96 ± 0.30
C4 (mean ± SD) 0.19 ± 0.10

Table 2 Comparison Between Pregnancy SLE Group and Healthy Control Group

Factor SLE Cases N (%) (n=66) Healthy Control N (%) (n=93) P-value §

Age in years (mean ± SD) 35.4 ± 5.37 30.5 ± 7.71 <0.001 ** ‡

Delivery mode
● Vaginal 38 (58.5%) 87 (93.5%) <0.001 **
● Cesarean 27 (41.5%) 06 (06.5%)

(Continued)

https://doi.org/10.2147/OARRR.S448186                                                                                                                                                                                                                             

DovePress                                                                                                                  

Open Access Rheumatology: Research and Reviews 2024:16 34

Al Rayes et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 2 (Continued). 

Factor SLE Cases N (%) (n=66) Healthy Control N (%) (n=93) P-value §

Neonatal outcome
Newborn weight in kg (mean ± SD) 2.30 ± 1.06 3.07 ± 0.45 <0.001 ** ‡

Congenital anomalies 04 (06.1%) 01 (01.1%) 0.161

Stillbirth 02 (03.0%) 01 (01.1%) 0.570

Miscarriage 11 (16.7%) 05 (05.4%) 0.030 **
NICU 05 (07.6%) 01 (01.1%) 0.083

Preterm 10 (15.2%) 05 (05.4%) 0.053

Preeclampsia 05 (07.6%) 01 (01.1%) 0.083
Live birth 53 (80.3%) 87 (93.5%) 0.014 **

Notes: §P-value has been calculated using Fischer Exact test. ‡P-value has been calculated using an independent sample t-test. 
**Significant at p<0.05 level.

Table 3 Relationship Between Clinical Variables and SLE Pregnancy-Related Outcome (n=66)

Factor Adverse Pregnancy Outcome P-value §

Yes N (%) (n=35) No N (%) (n=31)

Disease duration in years (mean ± SD) 6.49 ± 5.12 7.13 ± 4.65 0.597 ‡

Age at pregnancy in years (mean ± SD) 33.9 ± 4.72 32.1 ± 5.18 0.146 ‡

SLE manifestation 10 (28.6%) 06 (19.4%) 0.383
Hypothyroidism 09 (25.7%) 05 (16.1%) 0.382

Current active lupus nephritis 06 (17.1%) 0 0.026 **

History of lupus nephritis 09 (25.7%) 05 (16.1%) 0.342

SLEDAI-2k activity before pregnancy
● Inactive 23 (65.7%) 28 (90.3%) 0.017 **
● Active 12 (34.3%) 03 (09.7%)

SLEDAI-2k activity during pregnancy
● Inactive 27 (77.1%) 27 (87.1%) 0.352
● Active 08 (22.9%) 04 (12.9%)

Planned pregnancy
● Planned 28 (80.0%) 28 (90.3%) 0.314
● Not planned 07 (20.0%) 03 (09.7%)

Prednisolone used before pregnancy
● No 14 (40.0%) 13 (41.9%) 1.000
● Yes 21 (60.0%) 18 (58.1%)

Prednisolone used during pregnancy
● No 10 (28.6%) 11 (35.5%) 0.547
● Yes 25 (71.4%) 20 (64.5%)

DMARDs medication history before pregnancy
● Azathioprine 07 (20.0%) 08 (25.8%) 0.769
● Methotrexate 01 (02.9%) 01 (03.2%) 1.000
● MMF 02 (06.7%) 03 (09.7%) 1.000
● Cyclophosphamide 0 01 (03.2%) 0.470
● Rituximab 02 (05.7%) 03 (09.7%) 0.659
● Belimumab 0 01 (03.2%) 0.470

(Continued)
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Table 3 (Continued). 

Factor Adverse Pregnancy Outcome P-value §

Yes N (%) (n=35) No N (%) (n=31)

DMARDs medication at least 6 months before and during pregnancy
● Azathioprine 10 (28.6%) 08 (25.8%) 1.000
● Tacrolimus 02 (05.7%) 0 0.494
● Cyclosporine 01 (02.9%) 0 1.000

Hemoglobin before pregnancy
● <10 01 (02.9%) 01 (03.2%) 0.900
● 10–12 16 (45.7%) 16 (51.6%)
● >12 18 (51.4%) 14 (45.2%)

Hemoglobin after pregnancy
● <10 08 (22.9%) 01 (03.2%) 0.074
● 10–12 14 (40.0%) 16 (51.6%)
● >12 13 (37.1%) 14 (45.2%)

WBC before pregnancy
● <4 08 (22.9%) 05 (16.1%) 0.549
● ≥4 27 (77.1%) 26 (83.9%)

WBC after pregnancy
● <4 05 (14.3%) 03 (09.7%) 0.713
● ≥4 30 (85.7%) 28 (90.3%)

C3 before pregnancy
● <0.80 g/dl 10 (28.6%) 08 (25.8%) 1.000
● ≥0.80 g/dl 25 (71.4%) 23 (74.2%)

C4 before pregnancy
● <0.12 g/dl 10 (28.6%) 05 (16.1%) 0.256
● ≥0.12 g/dl 25 (71.4%) 26 (83.9%)

C3 after pregnancy
● <0.80 g/dl 13 (37.1%) 07 (22.6%) 0.284
● ≥0.80 g/dl 22 (62.9%) 24 (77.4%)

C4 after pregnancy
● <0.12 g/dl 11 (31.4%) 06 (19.4%) 0.398
● ≥0.12 g/dl 24 (68.6%) 25 (80.6%)

24-hour protein before pregnancy
● <0.5 g/dl 30 (85.7%) 30 (96.8%) 0.202
● ≥0.5 g/dl 05 (14.3%) 01 (03.2%)

24-hour protein after pregnancy
● <0.5 g/dl 29 (82.9%) 30 (96.8%) 0.110
● ≥0.5 g/dl 06 (17.1%) 01 (03.2%)

ESR before pregnancy (mean ± SD) 30.4 ± 19.1 22.6 ± 13.9 0.094 ‡

CRP before pregnancy (mean ± SD) 6.76 ± 7.08 4.71 ± 4.18 0.238 ‡

ESR after pregnancy (mean ± SD) 28.7 ± 24.3 35.1 ± 24.8 0.408 ‡

CRP after pregnancy (mean ± SD) 11.1 ± 19.6 7.01 ± 10.9 0.414 ‡

(Continued)
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manifestation, hypothyroidism, history of lupus nephritis, SLEDAI-2K activity during pregnancy, planned pregnancy, 
prednisolone used before or during pregnancy, DMARDS medication before or during pregnancy, hemoglobin before or 
after pregnancy, white blood cells |(WBC) before or after pregnancy, C3 before or after pregnancy, C4 before or after 
pregnancy, 24 hours protein before or after pregnancy, erythrocyte sedimentation rate (ESR) before or after pregnancy, 
C-reactive protein (CRP) before or after pregnancy, anti-DNA, aCL, lupus anticoagulation, anti-SSA, anti-SSB, and anti- 
SSA/anti-SSB (all p>0.05), thrombocytopenia was not included as all patients platelets were >150.

In a univariate regression model, active SLEDAI-2k was predicted to increase the risk of having pregnancy adverse- 
related outcomes by at least 4.87 times higher (OR=4.870; 95% CI=1.225–19.359; p=0.025) as shown in Table 4.

In Figure 1, it was revealed that active cases were higher postpartum (45.5%), followed by 3rd trimester (37.9%) and 
1st to 2nd trimester (36.4%). Paired t-test indicates that there was a significant difference in SLEDAI-2K disease activity 
before pregnancy and 9 months of follow-up (p=0.025).

Discussion
Systemic lupus erythematosus is an established risk factor for increasing fetal and maternal morbidity and mortality.4 

Additionally, pregnancy can exacerbate lupus flares. Several studies have shown that the presence of SLE can negatively 
impact the outcome of pregnancy, particularly in patients who have active disease.18,19 The development of SLE 
treatment options and a better perception of pregnancy-lupus interactions drastically improved pregnancy outcomes. 
Nevertheless, complications may occur as suggested by multiple studies.4,18

The majority of pregnancies in this study were planned pregnancies (84.8%). Most of the patients 77.3% have 
inactive disease based on SLEDAI-2K prior to conception. In contrast, 22.7% of patients had active disease with 
SLEDAI-2K > 4.

In this study, we confirmed that pregnancy-related complications are substantially increased among SLE patients 
compared to the control group. In concordance with the previous studies field,19,20 Likewise, a retrospective cohort 
investigation that assessed adverse pregnancy outcomes in both healthy control pregnancies and pregnancies affected by 
Systemic Lupus Erythematosus (SLE) concluded that pregnancies associated with SLE, even in cases marked by 
uncomplicated conditions and remission, exhibited pregnancy adverse outcomes.21

Table 3 (Continued). 

Factor Adverse Pregnancy Outcome P-value §

Yes N (%) (n=35) No N (%) (n=31)

Anti-DNA N (%) 13 (37.1%) 12 (38.7%) 1.000

aCL N (%) 04 (11.4%) 03 (09.7%) 1.000
Lupus Anticoagulation N (%) 01 (02.9%) 0 1.000

Anti SSA N (%) 12 (34.3%) 12 (38.7%) 0.709

Anti SSB N (%) 06 (17.1%) 04 (12.9%) 0.739
Anti SSA/Anti SSB N (%) 04 (11.4%) 04 (12.9%) 1.000

Notes: §P-value has been calculated using the Fischer Exact test. ‡P-value has been calculated using an independent sample t-test. **Significant at p<0.05 level.

Table 4 Multivariate Regression Analysis for the Independent Significant 
Predictor of SLE Adverse Pregnancy-Related Outcome (n=66)

Factor UOR 95% CI P-value

SLEDAI-2k activity before pregnancy
● Inactive ≤ 4 Ref
● Active >4 4.870 1.225–19.359 0.025 **

Notes: **Significant at p<0.05 level. 
Abbreviations: UOR, Unadjusted Odds Ratio; CI, Confidence Interval.
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We agreed with Mehta et al, that patients with SLE have older age at conception,18 Moreover, the SLE group was 
associated with low birth weight, a higher percentage of miscarriages, a higher rate of caesarian delivery, and 
significantly fewer live births compared to the control group. Nevertheless, no statistical significance was found 
regarding congenital anomalies, stillbirth, NICU admissions, preterm and preeclampsia. The presence of lupus nephritis 
plays a major role in adverse pregnancy and fetal outcomes.4,18,20,22 Previous studies have established the association 
between active lupus nephritis and adverse pregnancy outcomes mainly fetal losses, premature birth, and maternal 
hypertension, whereas inactive lupus nephritis history did not adversely affect pregnancy outcomes,8,23–26 our study 
supports that. The present study demonstrates that patients who had developed active lupus nephritis during pregnancy 
developed pregnancy complications. Our study confirmed that active lupus nephritis plays a causal role in the increased 
rate of SLE-related fetal losses and quiescence of renal disease should be obtained prior to conception.27 Pregnancy- 
related physiological and hormonal changes can cause lupus activity, additionally, a lupus flare’s heightened inflamma-
tory response might seriously complicate pregnancy,28 this is confirmed in our study which revealed that active cases 
were higher postpartum (45.5%), followed by 3rd trimester (37.9%) and 1st to 2nd trimester (36.4%). A paired t-test 
indicates that there was a significant difference in SLEDAI-2K disease activity before pregnancy and 9 months of follow- 
up.

It has been proposed that adverse pregnancy outcomes in SLE patients especially fetal losses were related to 
hypocomplementemia particularly C3, antiphospholipid antibodies, and pre-pregnancy hypertension.26,29 Similar findings 
were reported in a meta-analysis conducted by Smyth et al that patients with antiphospholipid antibodies/antipho-
spholipid syndrome are at higher risk for maternal hypertension and premature birth.8 A previous study showed that 
the presence of aPL antibodies in patients with SLE significantly affected the rate of pregnancy loss compared to patients 
without aPL with no effect of hypocomplementemia on pregnancy outcome.30 However, in the present study, there was 
no significant correlation between hypocomplementemia, aCL antibodies, lupus anticoagulant, and poor pregnancy 
consequences, this could be justified as the majority of our patients were having diseases controlled and planned with 
the use of Aspirin (ASA) and antithrombotic therapies in APS patients, this was in agreement with in Kim et al20 study 
and others,27,31 who mentioned that unfavorable pregnancy outcome was not independently associated with an aPL test 
result. Given that we effectively addressed the presence of aPL with ASA or low molecular weight heparin, this may be 
explained by the universal agreement about the value of antithrombotic prophylaxis.

A higher SLEDAI-2K prior to conception was significantly associated with an adverse outcome, nevertheless, current 
active lupus nephritis was associated with adverse pregnancy outcome but was not identified as an independent risk 

Figure 1 Trend of SLEDAI-2k disease activity before pregnancy to 9 months of follow-up.
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factor. Univariate regression model, Patients with baseline active SLEDAI-2k were predicted to increase the risk of 
having pregnancy adverse-related outcomes by at least 4.87 times higher (OR=4.870; 95% CI=1.225–19.359; p=0.025) 
comparable to Kim et al, the risk increases 4.61 times higher in active SLEDAI-2k (OR=4.61; 95% CI=2.08–10.23; 
p<0.001).20

Regarding the treatment options, we found no difference in medication used and prednisolone use prior to and during 
pregnancy, our patients who were using prednisolone before conception were 59% their doses were 5mg, and only 4 
patients were on 10 mg. This was in concordance with a recent investigation addressing a mean CS dosage of less than 
6 mg/day of prednisone-equivalent during pregnancy was a suitable amount to lower maternal and fetal risk, but they 
mentioned a history of CYC therapy more likely to develop negative maternal outcomes20 this could be attributed to the 
number of recruited patients with previous CYC use in our study only 1.5% received CYC before conception however, in 
their study 14.7%.20

The strength of our study lies in its pioneering nature, being the first multicenter case-control study conducted in 
Saudi Arabia. A noteworthy feature is its multicenter approach, which provides representation from various regions 
across the country. Additionally, a substantial proportion of participants were in a state of remission, and their 
pregnancies were carefully planned. However, we acknowledge several potential limitations. One notable limitation in 
our study pertains to the relatively modest sample size, a constraint primarily stemming from the formidable challenges 
encountered in procuring comprehensive data records for inclusion; the mandated collection of complex datasets and 
variables. Furthermore, the datasets available to us, containing crucial study variables, exhibited a degree of intricacy that 
amplified the difficulties in our data collection efforts. Furthermore, the fact that SLE patients were older than the control 
group may be linked to the inherent nature of their disease. Lastly, the selection of the general population in tertiary 
centers may lead to a higher proportion of high-risk pregnancies. Therefore, we recommend further research to address 
these gaps and refine our understanding of the complexities surrounding SLE and its impact on pregnancy outcomes.

In conclusion, our study underscores the persistent challenge of adverse pregnancy outcomes in SLE patients, even 
with our improved comprehension of SLE pathophysiology and advancements in treatment. The prevalence of these 
outcomes remains elevated compared to the general population, emphasizing the significance of preconception disease 
activity as a critical risk factor. Notably, our findings reveal that disease activity has the potential to escalate during 
pregnancy in our patient population. Active lupus nephritis emerges as a notable contributor to increased adverse 
pregnancy outcomes. As a strategic approach, planned pregnancy during periods of disease inactivity, coupled with 
vigilant monitoring throughout gestation, emerges as the optimal goal to mitigate both fetal and maternal complications. 
This conclusion highlights the pressing need for more targeted interventions and personalized care in managing SLE 
during pregnancy.

Strengths and Limitations of This Study
● This study proposed, to medical records review of the pregnancy outcomes in Saudi patients with SLE from three 

large tertiary hospitals from different regions of the kingdom.
● This study uncovers unexpected challenges in the complex nature of SLE, despite meticulous planning and optimal 

disease management, SLE patients still experience adverse pregnancy outcomes as well as disease flares during 
pregnancy.

● Conception with active disease is an independent risk factor associated with a 4.8-fold increase in adverse 
pregnancy outcomes.

Data Sharing Statement
The datasets used and/or analyzed during the current study are available from the corresponding author upon reasonable 
request.
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