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1. Abstract

1.1. Objectives

To investigate whether treatment in SLE patients during pregnan-
cy may influence the occurrence of adverse pregnancy outcomes 
(APO).

1.2. Methods

We performed a monocentric observational study in SLE pregnant 
patients prospectively followed at the ‘high risk obstetrics’ mul-
tidisciplinary outpatient clinic at San Raffaele Hospital, Milan, 
Italy from January 2003 to June 2021. We collected data from 58 
SLE patients and 79 pregnancies. We also compared maternal and 
neonatal outcomes between pregnancies occurring before and after 
2010.

1.3. Results

Thirteen out of 79 (16%) pregnancies had spontaneous abortions; 
in the other 66/79 (84%) APOs occurred in 29/66 (44%) pregnan-
cies. Seventeen of them were SGA infants. Glucocorticoid treat-
ment at medium-high-dosage was associated with an increased 
risk for APO (OR 4.431, p-value 0.018) and for SGA infants (OR 
4.401, p-value 0.019). Preterm delivery (7/43, 16% versus 7/23, 
30%), hypertension and/or preeclampsia (4/43, 9% versus 5/23, 
22%) were observed with a lower incidence in those pregnancies 
occurring after 2010.

1.4. Conclusion

Our study supports the fact that treatment with glucocorticoids at 
medium-high-dosage during pregnancy adversely affects pregnan-

cy outcomes with an increased risk of both APO and birth of SGA 
infants. These data can be related to both a direct action of the 
drug in determining maternal- fetal outcome and to an incomplete 
control over disease activity. The comparison between pregnan-
cies occurring before and after 2010 shows that the introduction 
of drugs such as hydroxychloroquine and azathioprine from the 
beginning of the pregnancy can reduce the frequency of APO and 
allow a better control of autoimmune diseases.

2. Introduction
Systemic Lupus Erythematosus (SLE) is a multisystemic autoim-
mune disease with a female predilection, affecting mainly young 
women during childbearing age. It is important to consider not only 
the rheumatological aspects of the disease but even its impact on 
reproduction, pregnancy and lactation. For many years pregnan-
cies in women with SLE were contraindicated; today, pregnancies 
in SLE patients are common, even though they are still considered 
high-risk due to the higher incidence of adverse pregnancy out-
comes (APO) when compared to pregnancies in women without 
autoimmune diseases1. Thanks to the improvement of SLE dis-
ease activity prior to conception and during pregnancy we have 
achieved a significant reduction in miscarriages and complications 
during pregnancy, reaching 80-90% of successful pregnancies2 
with a significant decrease in the rate of pregnancy losses, from 
43% in the period between 1960-1965 to 17% in 2000-20033. 
Even with the optimization of pregnancy management in SLE pa-
tients, there is still a high incidence of APO including spontaneous 
abortion and stillbirth, prematurity, intrauterine growth restriction 
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(IUGR) and small for gestational age (SGA) babies, gestational 
hypertension and/or preeclampsia and neonatal lupus. SLE pa-
tients need proper counseling before conception in order to eval-
uate the disease activity and to choose the best medication to use 
during pregnancy, both for the mother and the fetus. A multidisci-
plinary approach involving a rheumatologist and a gynecologist 
with experience in high- risk pregnancies is the best strategy to 
approach and manage these patients. There are two crucial points 
that need to be addressed in SLE treatment during pre-conception-
al counselling and during pregnancy: [1]. The lowest disease ac-
tivity prior and during pregnancy, in order to minimize the risk of 
flares; [2]. The choice of adequate medication with the least pos-
sible risk of adverse maternal/fetal effects. Over the years, trends 
in the management of SLE in pregnancy have changed, leading to 
an increased use of drugs such as hydroxychloroquine (HCQ) and 
azathioprine (AZA) from 2010, currently among the first choices 
for medication in these gestations compared to the more tradition-
al glucocorticoid-based treatments. Many studies have reported a 
role of high-dose glucocorticoids in the development of APO, in 
particular with regards to neonatal prematurity4–8 and SGA neo-
nates9. Many publications agree on the relevant role of aggressive 
high-dose glucocorticoid- based treatment in contributing to in-
creasing APO, however it remains to be clarified whether there is 
a parallel role of poor disease control as several studies also report 
an increased risk of APO in pregnancies with SLE flares 10–13.

3. Materials and Methods
3.1. Study Design and Population

We performed a monocentric observational study of SLE pregnant 
patients followed prospectively in the ‘high risk obstetrics’ multi-
disciplinary outpatient clinic at San Raffaele Hospital, Milan, Italy 
from January 2003 to June 2021. We collected data from 79 preg-
nancies in 58 patients with a diagnosis of SLE accordingly to the 
1997 ACR criteria14. All patients also satisfied the 2019 EULAR/
American College of Rheumatology criteria15. We compared 23 
pregnancies in SLE patients before 2010 to 43 pregnancies occur-
ring from 2010 to June 2021.

Approval was obtained from the Comitato Etico Ospedale San 
Raffaele, Milan, Italy (protocol “MED-Mol” PI Patrizia Rov-
ere-Querini N. 62/INT/2021). This study was conducted in accor-
dance with the Declaration of Helsinki.

3.2. Pregnancy Management

The patients were followed with monthly multidisciplinary ap-
pointments at the ‘High Risk Obstetrics’ outpatient clinic all 
through pregnancy and the routine post partum follow-up (forty 
days after delivery). In 50 pregnancies (63%) the patients under-
went pre-conceptional counselling and an accurate medical history 
was collected in order to assess disease activity and drug history. 
When necessary, medication modifications were approved in order 
to obtain a safer and more effective disease control. Teratogenic 

drugs were discontinued in the pre-conceptional period in order 
to ensure wash out when necessary. Patients were also tested for 
several autoantibodies, in particular for anti- phospholipids (aPL) 
(anticardiolipin antibodies (aCL IgG and IgM), anti–beta2-glyco-
protein I antibodies (aβ2GPI IgG and IgM) assessed by ELISA 
(QUANTA Lite), and lupus anticoagulant (LAC)) and anti-Ro/
SSA and anti-La/SSB; however, anti-double strand DNA (aDNA) 
and anti- nucleus (ANA) where not regularly tested for. During 
pregnancy, patients were monitored monthly with physical exam-
ination, laboratory tests including complete blood count, C reac-
tive protein (CRP) and urine analysis. During each trimester of 
pregnancy we evaluated SLE disease activity by using the system-
ic lupus erythematosus disease activity index, SLEDAI-2K16. Se-
rial obstetric ultrasounds to monitor fetal growth and uterine artery 
pulsatility indices were also performed and recorded routinely.

4. Definitions
SLE flares were defined by increase in SLEDAI-2K value, new 
SLE symptoms or requirement to change treatment16. Sponta-
neous abortions were defined as spontaneous interruptions of preg-
nancy prior to the 22nd17 week of gestation, with a distinction 
between early and late miscarriage using a cut-off of 10 weeks of 
gestation.

We included the following in the definition of adverse pregnancy 
outcomes (APO):

- Gestational hypertension: hypertension developing during preg-
nancy starting from the 20th week of gestation, characterized by 
systolic pressure higher than 140 mmHg and/or diastolic pressure 
higher than 90 mmHg18.

- Preeclampsia: hypertension developing during pregnancy start-
ing from the 20th week of gestation, characterized not only by 
systolic pressure higher than 140 mmHg and/or diastolic pressure 
higher than 90 mmHg but typically also by proteinuria >0.3 g/24 
h18. Recent guidelines also suggest the following as complications 
that should be considered when diagnosing pre-eclampsia even in 
the absence of significant proteinuria: renal, haematological, he-
patic or neurologic involvement, pulmonary oedema, fetal growth 
restriction or placental abruption.

- Small for gestational age babies: newborn with weight lower than 
the 10th percentile at birth using INeS anthropometric tables19.

- Late preterm: delivery between 34 and 36+6 wg; moderate 
preterm: delivery between 32 and 33+6 wg; early preterm: deliv-
ery between 28 and 31+6 wg; very early preterm: delivery before 
28 wg17.

- Stillbirth or intrauterine fetal death (IFD): fetal death after 24 
gestational weeks17.

5. Statistical Analysis
Statistical analysis was performed with IBM SPSS 21.0. Data 
were analyzed by calculating mean and standard deviation (SD) 
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for quantitative variables with normal distribution and by cal-
culating frequency and percentage for dichotomous qualitative 
variables. Analysis of qualitative variables was conducted by chi-
square test (χ2) or Fisher's exact test when appropriate, analysis 
of quantitative variables by t-test. We considered differences to be 
statistically significant at p < 0.05. Multivariate logistic regression 
was used in the analysis to identify risk factors for adverse events 
in pregnancy. The Odds Ratio (OR) and 95% confidence interval 
(CI) were calculated.

6. Results
Our study included 79 pregnancies in 58 patients recruited be-
tween 2003 and June 2021. Thirteen out of 79 (16%) pregnancies 
underwent spontaneous abortion while 66/78 (84%) evolved to 
more than 22 weeks’ gestation. The study focused on the 66 preg-
nancies from the 22nd gestational week onwards: in this group 
we observed 29/66 (44%) adverse pregnancy outcomes (APO). 
By analyzing the proportion of each complication included in the 
definition of APO we found: 9/66 (14%) patients with gestational 
hypertension and preeclampsia, 17 (26%) patients with small for 
gestational age (SGA) fetuses and 14/66 (21%) preterm deliveries. 
Of the latter, 10/14 were late or moderate preterm, and 4/14 low or 
very low preterm. In several pregnancies, more than one type of 
complication was observed.

7. Baseline Characteristics
We divided the 66 pregnancies in two groups: 29/66 (44%) preg-
nancies with development of APO (APO+) and 37/66 (65%) 

pregnancies without APO (APO-). The baseline characteristics 
between the two groups were similar in terms of mean age and 
years of autoimmune disease. Pre-conceptional counselling in a 
similar proportion in the two groups (p-value 0.994) preceded the 
pregnancy. The mean SLEDAI during pregnancy was higher in 
the APO+ group (2.9 ± 3.3) than in the APO- group (1.7 ± 2.0), 
although this was not a statistically significant difference (p-value 
0.056). There were also no significant differences between the two 
groups in term of autoantibody positivity, except for anti-phospho-
lipid antibodies (aPL) (7/37 (19%) in the APO- group and 12/29 
(41%) in the APO+ group, p-value 0.045), Table 1. The evaluation 
of the single aPL specificity, including anti-cardiolipin antibodies 
(aCL) IgG and/or IgM, anti-β2 glycoprotein (a2-GPI) IgG and/or 
IgM and lupus anticoagulant (LAC), did not show any significant 
difference between the two groups. Only one patient (3%) in the 
APO- group had a “triple positivity”, defined as the positivity to 
both aCL, a2- GPI and LAC, while there were 4 cases (14%) of 
triple positivity in the APO+ group. Of note, this difference was 
not statistically significant. We also analyzed the differences in the 
two groups of patients considering the SLE complications prior 
to pregnancy: in the APO+ group there was a significantly high-
er rate of anti-phospholipid antibodies syndrome (APS) (p-value 
0.018), SLE nephropathy (p-value 0.001) and chronic hyperten-
sion (p-value 0.038), as depicted in Table 1. Three out of 8 (40%) 
APS experienced a thrombotic event and 5/8 (60%) had a diagno-
sis of obstetric APS.

Total n = 66 APOa- n = 37 (56%) APO+n = 29 (44 %) p
Baseline characteristics:
Maternal age 32.6 ± 4.4 32.8 ± 4.1 31.1 ± 4.3 0.990

Years of disease 8.8 ± 6.1 9.8 ± 6.1 8.0 ± 5.8 0.376
Pre-conceptional counselling 41 (62%) 23 (62%) 18 (62%) 0.994

Mean SLEDAI during pregnancy 2.2 ± 2.7 1.7 ± 2.0 2.9 ± 3.3 0.056

Autoantibodies:
ANAb 60 (91%) 34 (92%) 26 (89%) 0.754

aDNAc 17 (26%) 9 (24%) 8 (28%) 0.764

Ro/SSA; La/SSB 15 (23%) 8 (22%) 7 (24%) 0.809

aPLd 19 (29%) 7 (19%) 12 (41%) 0.045

aCLe 15 (23%) 7 (19%) 8 (28%) 0.404

a.2-GPIf 9 (14%) 5 (13%) 4 (14%) 1.000

LACg 8 (12%) 3 (8%) 5 (17%) 0.258

Triple positivity 5 (8%) 1 (3%) 4 (14%) 0.160

SLE complications
APSh 8 (12%) 1 (3%) 7 (24%) 0.018

Nephropathy 8 (12%) 0 (0.0%) 8 (28%) 0.001
Chronic hypertension 7 (11%) 1 (3%) 6 (21%) 0.038

Table 1. Baseline characteristics of APO- and APO+ groups.

(a)	 APO: adverse pregnancy outcome; (b) ANA: antinuclear antibodies; (c) aDNA: (d) anti-dsDNA antibodies; (d) aPL: anti-phospholipid 
antibodies; (e) aCL: anti-cardiolipin antibodies; (f) aβ2-GPI: anti-β2-glycoprotein I antibodies; (g) LAC: lupus anticoagulant; (h) APS: anti-phospholipid 
syndrome.
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7.1. SLE Treatment and Adverse Pregnancy Outcomes

 We compared APO- and APO+ groups to assess whether there 
was any significant difference in treatment during pregnancy. In 
the APO+ group we observed a higher use of both low-dosage as-
pirin (LDA) and low molecular weight heparin (LMWH) (16% vs 
41%, p-value 0.023), due to the higher rate of aPL positivity in this 
group of patients. Moreover, a medium-high dosage of glucocorti-
coids (≥ 5 mg) (19% vs 48%, p-value 0.011) was found in APO+ 
group due to a higher number of flares during these pregnancies 
(8/29, 28%) versus only in 1/37 (3%) in APO-, Table 2.

We conducted a multivariate analysis looking for a role of high-
dose glucocorticoid in pregnancy outcomes, considering several 
drugs used during pregnancy in SLE patients. In patients treated 
with high-dose glucocorticoids, we observed both an increased in-
cidence of APO (OR 4.431, p-value 0.018) and SGA infants (OR 
4.401, p-value 0.019), Tables 3a and 3b. Moreover, we studied the 
association between APO and SLE complications during and prior 
to pregnancy, considering SLE flares, anti-phospholipid syndrome 
(APS) and chronic hypertension. The multivariate analysis showed 
a correlation between APO and both SLE flares (OR 8.669, p-val-
ue 0.029) and APS (OR 8.152, p-value 0.038), Table 4.

APO- n = 37 (56%) APO+ n = 29 (44 %) p
Treatment:
HCQa 26 (70%) 18 (62%) 0.483

AZAb 10 (27%) 14 (48%) 0.075

LDAc 24 (65%) 22 (76%) 0.335

LDA + LMWHd 6 (16.2%) 12 (41%) 0.023

Glucocorticoids < 5 mg  8 (22%) 4 (14%) 0.413

≥ 5 mg 7 (19%) 14 (48%) 0.011
Flares 1 (3%) 8 (28%) 0.008

Table 2. Treatment and flares in APO- and APO+ groups.

(a)	 HCQ: hydroxychloroquine; (b) AZA: azathioprine; (c) LDA: low-dosage aspirin; (d) LMWH: low molecular weight heparin.

Table 3a. APO risk and treatment during pregnancy.

OR (CI 95%) p

AZAa 1.527 (0.439-5.312) 0.508

LDAb + LMWHc 3.605 (0.865-15.025) 0.071

Glucocorticoids ≥ 5 mg 4.431 (1.231-15.951) 0.018

(a)	 AZA: azathioprine; (b) LDA: low-dosage aspirin; (c) LMWH: low molecular weight heparin.

Table 3b. SGA risk and treatment during pregnancy.

OR (CI 95%) p

AZAa 1.265 (0.317-5.048) 0.714

LDAb + LMWHc 2.682 (0.655-10.985) 0.171

Glucocorticoids ≥ 5 mg 4.401 (0.317-5.048) 0.019

(a)	 AZA: azathioprine; (b) LDA: low-dosage aspirin; (c) LMWH: low molecular weight heparin.

Table 4. APO and SLE complications during and prior to pregnancy.

OR (CI 95%) p

Flares 8.669 (0.916-82.042) 0.029

APSa 8.152 (0.846-78.518) 0.038

Chronic hypertension 5.765 (0.555-59.919) 0.592

(a) APS: anti-phospholipid syndrome.
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7.2. Pregnancies Before and after 2010

Between 2003 and June 2021, we observed 66 successful preg-
nancies: 23/66 (35%) were reported before 2010 and 43/66 (65%) 
after 2010. We also analyzed SLE disease characteristics and 
pregnancy outcomes between these two groups of patients. The 
two groups were homogeneous in terms of baseline characteris-
tics and SLE complications (Table 5). The different therapeutic 
approach between the two groups of patients is depicted in table 
6. Treatment at the beginning of pregnancy was different in the 
two groups: in the pregnancies occurring in the last decade we 
used more hydroxychloroquine (HCQ) and azathioprine (AZA), 
while reducing the use of medium-high dosage (≥ 5 mg) gluco-
corticoids, p < 0.005. No significant differences were observed in 
the use of low-dosage (<5 mg) glucocorticoids. Thirty-four out of 
43 (79%) patients between 2010 and 2021 and 8/23 (35%) preg-
nancies occurring before 2010 were treated with HCQ (p-value 
<0.001). During the first trimester of pregnancy, 2/23 (9%) and 
14/43 (33%) pregnancies before and after 2010 respectively were 
treated with AZA (p-value 0.037). The use of high-dose glucocor-
ticoid decreased from 48% before 2010 to 23% after 2010, p-value 
< 0.05. We did not observe significant differences between the two 
groups in terms of use of LDA and LDA + LMWH. We also eval-
uated if there were any differences in SLE flares between the two 

groups of pregnancies: SLE flares complicated 5/23 (22%) preg-
nancies before 2010 and 4/43 (9%) pregnancies after 2010. This 
difference is not statistically significant. Pregnancy outcomes were 
different in patients before and after 2010 (Table 7); the gestational 
week at delivery was 36.4 ± 4.0 in the first group and 37.7 ± 2.1 
in the second, p-value 0.006. Birth weight was lower for infants in 
pregnancies occurring before 2010, 2617 ± 802 g compared with 
2825 ± 526 g for infants born from 2010 to 2021 (p-value 0.049). 
This is likely to be due to the higher number of premature de-
liveries. The placental weight was similar in the two groups. The 
difference between the two groups was not significant in terms of 
preterm delivery, even if the proportion of cases was higher before 
2010 (30% vs 16%, p-value 0.180) particularly for early or very 
early preterm deliveries (13% vs 2%, p-value 0.080). Even with-
out statistical significance, in the last decade the rate of chronic 
hypertension and/or preeclampsia was found to be lower (4/43, 
9% versus 5/35, 28%) and similar to the one of a non-SLE preg-
nancy. In fact, hypertensive disorders affect as many as 10% of all 
pregnancies worldwide20. Furthermore, a similar rate of SGA was 
observed (6/23 (26%) and 11/43 (26%), respectively), while the 
rate of vaginal deliveries increased in the last decade from 26% to 
51% (p-value 0.050).

Table 5. Baseline characteristics in pregnancies before 2010 and since 2010.
Before 2010 n = 23 (35%) From 2010 to 2021 n = 43 (65%) p

Baseline characteristics
Maternal age 30.5 ± 3.6 34.0 ± 4.3 0.229

Years of disease 8.5 ± 5 9.3 ± 6.1 0.706

Pre-conceptional counselling 14 (61%) 27 (63%) 0.878

SLE complications
Active disease at conception 10 (44%) 22 (51%) 0.522

Nephropathy 5 (22%) 3 (7%) 0.115
Chronic hypertension 4 (17%) 3 (7%) 0.277

Table 6. SLE flares and Treatment in the first trimester of pregnancy before and from 2010.

Before 2010 n = 23 (35%) From 2010 to 2021 n = 43 (65%) p
First trimester of gestation

HCQa 8 (35%) 34 (79%) <0.001
AZAb 2 (9%) 14 (33%) 0.037
LDAc 17 (74%) 29 (67%) 0.586
LDA + LMWHd 7 (30%) 11 (26%) 0.673
Glucocorticoids
< 5 mg 5 (22%) 7 (16%) 0.739
≥ 5 mg 11 (48%) 10 (23%) 0.041
Flares 5 (22%) 4 (9%) 0.258

(a) HCQ: hydroxychloroquine; (b) AZA: azathioprine; (c) LDA: low-dosage aspirin; (d) LMWH: low molecular weight heparin.
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Table 7. Pregnancy outcome in pregnancies before and since 2010.

Before 2010 n = 23 (35%) From 2010 to 2021 n = 43 (65%) p
Week at delivery 36.4 ± 4.0 37.7 ± 2.1 0.006
Preterm 7 (30%) 7 (16%) 0.180

Late or moderate preterm 4 (17%) 6 (14%) 0.730

Low or very low preterm 3 (13%)* 1 (2%) 0.080

SGA infants 6 (26%) 11 (26%) 0.964

Gestational hypertension and/or preeclampsia 5 (22%) 4 (9%) 0.258

Type of delivery:

Vaginal delivery 6 (26%) 22 (51%) 0.050

ELCSa 13 (56%) 12 (28%) 0.022

EMCSb 4 (17%) 9 (21%) 1.000

Birth weight 2617 ± 802 2825 ± 526 0.049
Placental weight 468 ± 126 445 ± 137 0.652
*Infant with severe prematurity, born alive at 25 weeks of gestation and dead after 48 hours
(a) ELCS: Elective lower segment caesarean section; (b): EMCS: emergency caesarean segment.

8. Discussion
Our study investigated how different treatments could influence 
the pregnancy outcome in SLE patients. In the 79 pregnancies in 
our Outpatient Clinic we observed a low frequency in spontaneous 
abortions (16%), similar to that of the general population (15-
20%)21 and in any case lower than that reported by other stud-
ies in SLE patients (23.3-29.2%)22–24. In literature, one or more 
adverse pregnancy outcomes (APO) complicates from 19.0% to 
83.5% of SLE pregnancies that reach the 22nd week of gesta-
tion25,26; in our study APO were observed in 44% of success-
ful pregnancies, which is lower than that reported by Barnado27 
(51.7%) and Andrade28 (63.7%). The use of high-dose glucocor-
ticoids was most adopted in pregnancies complicated by APO. 
Forty-four percent of pregnancies included in this group received 
glucocorticoid-based treatment. This confirms the association be-
tween high-dose glucocorticoids and APO, considering both the 
variety of events included in the definition of APO (OR 4.4, p-val-
ue 0.018) and the birth of small for gestational age (SGA) infants 
(OR 4.401, p-value 0.019) (Tables 3a and 3b). Our result agrees 
with many other studies that describe a role of high-dose gluco-
corticoids in the development of APO, in particular in prematurity 
and intrauterine growth restriction (IUGR). Chen29 described an 
association between glucocorticoids and prematurity, preeclamp-
sia and stillbirth, although the dosage defined as high- dose was 
higher (>20 mg) than the one in our study. Chakravarty30 reported 
a correlation between prednisone used at the beginning of preg-
nancy and prematurity, with a relative risk (RR) of 1.8. In 2009, 
De Man31 suggested the use of high-dose glucocorticoids as not 
being directly correlated with the birth of SGA infants but with 
the birth of premature infants. Although most authors agree on the 
role of high-dose glucocorticoid treatment in the development of 
APO, it is necessary to consider that the choice of this therapeu-

tic approach often derives from an SLE flare during pregnancy, 
which represents a risk factor for APO regardless of ongoing treat-
ment32–34. An autoimmune disease flare was observed in 17% 
of pregnancies included in our study that reached the 22 weeks’ 
gestation. In agreement with previous literature, flares were more 
frequent in pregnancies complicated by APO: 8/9 SLE flares were 
in the group of pregnancies with APO, suggesting a role of flares 
in the worsening of maternal-fetal outcome. The long period of 
almost 20 years between 2003 and 2021 within which the manage-
ment of high- risk SLE pregnancies has developed has led us to 
question whether there has been an improvement in the manage-
ment of autoimmune disease in pregnancy and in maternal-fetal 
outcomes. At the beginning, the therapeutic tools were limited, 
with little use of hydroxychloroquine (HCQ) and contraindication 
to the administration of azathioprine (AZA) in the first trimester 
of pregnancy. Only since 2010, the number of patients treated 
with HCQ and AZA from the beginning of pregnancy, as well as 
in the pre-conceptional period, was consistent: we therefore com-
pared pregnancies between 2003 and 2010 and those after 2010. 
We observed a reduction both in SLE-associated complications, 
particularly in flares, and in APO such as gestational hypertension, 
preeclampsia and prematurity, even though the frequency of SGA 
infants remained high. In a study conducted on a large sample of 
SLE patients collected between 1988 and 2015, Mehta35 aimed, 
as in our study, to evaluate the changes made to the management 
of SLE in pregnancy and respective outcomes. Reductions in ma-
ternal mortality and APO events, particularly preeclampsia, were 
observed, although pregnancies complicated by SLE continue to 
be associated with a worse maternal-fetal outcome than pregnan-
cies in women not affected by the autoimmune disease. In our 
study, a therapeutic strategy based on the use of HCQ and AZA 
with possible associations of low-dose glucocorticoids, was asso-
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ciated with a good disease activity control and with a reduction of 
preeclampsia and/or gestational hypertension to one similar to that 
of low risk pregnancies20. Moreover, 84% of patients who deliv-
ered after 2010 had at term delivery (i.e. ≥ 37 wg) with a mean 
gestational week of 37.7 versus 36.4 mean gestational weeks’ of 
patients who delivered before 2010 (p.0.006, table 7). In the last 
decade, 51% of deliveries were vaginal, a significantly different 
proportion compared to that before 2010 (26%). Consequently, 
the neonatal weight at delivery were seen to be higher (2825g be-
fore 2010 versus 2617g after 2010, p = 0.049) On the contrary, the 
rate of SGA and the placental weight were not different in the two 
groups under examination. The persistence of a high frequency 
in SGA deliveries could partly be explained by alterations in pla-
centation. In 2015, Kim et al.36 described chronic inflammatory 
lesions of the placenta and reported how the presence of chronic 
villitis, defined as an inflammatory lesion, are associated with both 
the birth of SGA infants and premature deliveries. In addition to 
chronic inflammatory lesions, in the context of vasculopathic auto-
immune diseases such as SLE, it is necessary to consider vascular 
alterations of the placenta that may have a role in the pathogenesis 
of IUGR, SGA, and prematurity, at described by Marder et al37 
in SLE placentas even with uncomplicated pregnancies. Placental 
tissue in SLE patients shows vascular inflammatory lesions that 
are indistinguishable from those in preeclamptic placentas playing 
a potential role in the development of APO. Alterations in placen-
tation may represent the key in understanding why we are able to 
control pregnancies in SLE patients relatively well but continue to 
have a high frequency of births of SGA infants. The publications 
that have investigated placental alterations in SLE pregnancies are 
few and related to small numbers of patients. For this reason fur-
ther studies will be necessary both for the identification of the opti-
mal therapeutic strategy to reduce the births of SGA infants and for 
a better understanding of the mechanisms underlying IUGR and 
SGA development in pregnancies complicated by SLE.

9. Limits of the Study
 Our study has limitations that must be considered when interpret-
ing the results. The small number of patients included and the ret-
rospective nature of the study constitute the two main limitations 
of the study. The limited number of cases related to some variables 
considered made it difficult to highlight statistically significant dif-
ferences and associations.

10. Conclusions
Our study revealed the role of high-dose glucocorticoid treatment 
in the development of adverse events in the pregnancies of patients 
affected by SLE, with an association probably due to the coexis-
tence of three factors. (1) the direct role of the drug in determining 
maternal-fetal outcome, (2) the difficulty in obtaining optimal con-
trol of disease activity, (3) a development of maternal-fetal com-
plications of SLE in pregnancy independent of treatment and con-
sisting of alterations in placentation and placental function itself 

implicated in APO, especially in the birth of SGA infants.

Reviewing the clinical activity in managing pregnancies in SLE 
patients from 2003 to 2021, it is evident that changes were adopted 
in the approach to the disease, with increasing use of hydroxy-
chloroquine administration and immunosuppressive treatment 
with azathioprine from the first trimester of pregnancy. The SLE-
flares during pregnancy, the onset of gestational hypertension and/
or preeclampsia as well as prematurity proved to be less frequent 
maternal-fetal complications in the second decade of management 
of SLE patients' pregnancies. The percentage of delivery at term 
(e.i ≥ 37 gw) and the rate of vaginal delivery were higher in the 
last decade. In spite of the evident improvements in the treatment 
of SLE in pregnancy, there continue to be numerous births of SGA 
infants: the emerging literature related to anatomic and patho-
logical alterations of the placentas of SLE pregnancies support a 
pathogenesis of the phenomena of IUGR and SGA independent 
of a good control of autoimmune disease and of drug use. Future 
studies are therefore required in order to answer the following 
two questions: (1) what is the best therapeutic strategy for lupus 
pregnancies, suitable for optimal SLE control but without harmful 
effects on fetal outcomes? (2) Is the birth of SGA infants at least 
partly independent of the control of the autoimmune disease? If 
so, the mechanism underlying SGA/growth restriction is yet to be 
fully clarified.
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