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Abstract

Introduction: Pregnancy in patients with autoimmune disorders is associated with an increased 
risk of adverse outcomes. Sjögren’s syndrome (SS) is one of the most common among auto-
immune diseases. Presently data regarding the impact of SS on obstetric outcomes are scarce 
and inconclusive. This study aims to evaluate the impact of SS on maternal-fetal and neonatal 
outcomes compared with pregnancy outcomes in the general population.
Material and methods: A retrospective case-control study included 26 pregnancies in SS patients 
and a healthy control group (CG), followed in a Portuguese tertiary center, between 2015 and 2020. 
Baseline maternal data were collected, and maternal-fetal and neonatal outcomes were evaluated. 
Statistical analysis used SPSS 25.0, and a p-value of 0.05 was considered statistically significant.
Results: All pregnancies occurred after the diagnosis of SS, with a mean exposure time between 
diagnosis and pregnancy of 4.92 ±2.78 years. In the SS group, the incidence of ANA, anti-Ro/SSA, and 
anti-La/SSB antibodies positivity was 80.8%, 61.5%, and 46.2%, respectively. Hydroxychloroquine 
(HCQ) was used in 57.7%.
Miscarriage was significantly higher in the SS group (19.2% vs. 1.8%, p < 0.01). There was a higher 
prevalence of fetal growth restriction (OR 11.16, 95% CI: 0.96–129.26). Preterm delivery (9.5% vs. 
5.6%, p = 0.503) and mean birth weight (2998.16 g vs. 3155.79 g, p = 0.178) did not differ significant-
ly between the groups. In the SS group, admission to the neonatal intensive care unit (NICU) rate 
was increased (OR 71.67, 95% CI: 3.78–1357.16). Three pregnancies were complicated by congenital 
heart block (CHB) (14.3% vs. 0%, p = 0.015). In all cases, the diagnosis was performed during second 
trimester of pregnancy, and betamethasone was administered.
Conclusions: Women with SS had a significantly higher incidence of miscarriage, admission to 
NICU, and CHB than controls. Congenital heart block was the most critical condition that affects 
the offspring of mothers with SS. Successful pregnancy in the study group was possible with prena-
tal monitoring and a multidisciplinary approach.
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Introduction

Sjögren’s syndrome (SS) is a multisystem autoimmune 

disorder characterized by inflammation of the exocrine 

glands such as the salivary and lacrimal glands. Usually symp-
toms include dryness of the eyes, mouth, and skin [1, 2]. This 
syndrome occurs predominantly in women (female-to-male  
ratio 9 : 1) [3–5], with a prevalence rate of 0.1–4.8% [3, 6, 7]. 
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Sjögren’s syndrome is one of the most common 
autoimmune diseases, and it may begin at any age 
but affects women predominantly in the fourth de-
cade of life [6, 8]. A higher frequency of SS has been 
observed in pregnant women in recent years, probably 
due to the advanced maternal age of the first gesta-
tion [5], and better knowledge of the disease with early 
diagnosis [5]. 

This syndrome may present as a primary condition 
(primary SS), but often accompanies other autoimmune 
disorders (secondary SS), most commonly rheumatoid 
arthritis (AR) or systemic lupus erythematosus (SLE) 
[5–7]. 

Data regarding the correlation between SS and preg-
nancy outcomes are still limited and contradictory. How-
ever, like other autoimmune diseases, SS seems to be 
associated with a higher risk for adverse maternal and 
fetal outcomes [8, 9]. 

The most severe outcome is congenital heart block 
(CHB) [6, 7]. It is related to transplacental passage of ma-
ternal anti-Ro/SSA and anti-La/SSB antibodies, which 
may mediate tissue damage of the atrioventricular (AV) 
node [7]. It occurs in approximately 1–2% of offspring 
of a mother with anti-Ro/SSA antibodies [4, 5, 7]. Other 
adverse outcomes associated with SS are an increased 
risk of miscarriage and fetal loss [6, 7]. 

The primary aim of the present study was to evalu-
ate the pregnancy and fetal outcomes in patients with 
SS. The secondary aim was to perform a case-control 
study including a group of healthy women with single-
ton pregnancies who attended the same hospital and 
during the same period to investigate the impact of SS 
pregnancy and neonatal outcomes. 

Material and methods

Study setting and participants 

This descriptive and retrospective case-control study 
included a total of 26 pregnancies in women with  
a diagnosis of SS, with antenatal follow-up, delivery, 
and puerperium at the Obstetric Department of our 
institution, a tertiary Portuguese university hospital 
(Centro Materno Infantil do Norte, Centro Hospitalar 
Universitário do Porto), between January 2015 and De-
cember 2020. 

Each pregnancy was considered an event. Multiple 
gestations or elective terminations for personal rea-
sons were excluded. This retrospective analysis included 
a control group (CG) of 109 pregnant women with an-
tenatal care and delivery in our institution. The CG was 
randomly selected from healthy women with single-
ton pregnancies who attended the same hospital and 
during the same period. 

Variables, fetal and obstetric outcomes

In both groups, baseline maternal data were collect-
ed: age, past obstetric history, and medical antecedents. 
Maternal and fetal outcomes were assessed: gestation-
al age at delivery, cesarean delivery, birth weight, and 
Apgar score at 1 and 5 min after birth, admission to 
the neonatal intensive care unit (NICU), development 
of neonatal congenital heart block (CHB), presence 
of congenital malformation and obstetric complications 
(preterm delivery [PD], preeclampsia [PE], gestational 
hypertension [GH], fetal growth restriction [FGR], and 
miscarriage). 

In the study group the following data were also col-
lected: age at SS diagnosis, time between diagnosis 
and pregnancy, laboratory criteria for antiphospholipid 
syndrome (APS), immunotherapy regimens and other 
medication used during pregnancy. Baseline laboratory 
data included antinuclear (ANA), anti-Ro/SSA, anti-La/
SSB, and antiphospholipid (aPL) antibody (lupus antico-
agulant, anti-cardiolipin, and anti-β2-glycoprotein anti- 
bodies) tests. 

The course of the disease during pregnancy was not 
detailed because we did not have a standardized tool to 
retrospectively homogenize these data. 

Miscarriage was defined as the involuntary loss 
of a fetus before the 20th week of gestation, stillbirth 
as fetal death after the 20th week of pregnancy. Preterm 
birth was a live birth before the 37th week of gesta-
tion. Fetal growth restriction was defined according to 
the American College of Obstetricians and Gynecolo-
gists Committee (ACOG) criteria (2019) [10]. 

Preeclampsia and GH were defined according 
to the ACOG criteria [11]. Preeclampsia was defined 
as systolic blood pressure ≥ 140 mm Hg or diastolic 
blood pressure ≥ 90 mm Hg on two occasions at least  
4 hours apart after the 20th week of gestation in a wom-
an with previously normal blood pressure and protein-
uria (defined as urinary excretion of 300 mg or more in  
a 24-hour urine collection or a protein/creatinine ratio 
of 0.3 mg/dl or more or a dipstick Reading of 2+). 

Otherwise, in the absence of proteinuria, PE was de-
fined as new-onset hypertension with new-onset of tar-
get organ damage (platelet count less than 100 × 103/l; 
serum creatinine concentration greater than 1.1 mg/dl 
or doubling of the serum creatinine concentration in 
the absence of other renal diseases; elevated blood con-
centrations of liver transaminases to twice the upper 
limit of normal concentration; severe persistent right 
upper quadrant or epigastric pain not accounted for by 
alternative diagnoses; pulmonary edema; new-onset 
headache unresponsive to acetaminophen and not ac-
counted for by alternative diagnoses; or visual distur-
bances) [11]. 
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The American College of Obstetricians and Gynecol-
ogists Committee defines GH as systolic blood pressure 
≥ 140 mm Hg or diastolic blood pressure ≥ 90 mm Hg, or 
both, on two occasions at least 4 hours apart after 20th 
week of gestation, in a woman with previously normal 
blood pressure in the absence of proteinuria or organ 
dysfunction, and that returns to normal in the postpar-
tum period.

Obstetrics and Internal Medicine 
Management Protocol 

Whenever possible a preconception consultation 
was performed. Pregnancy follow-up consists of regular 
obstetric and internal medicine appointments. The main 
objective is an early diagnosis of hypertensive disorders 
of pregnancy, miscarriage, FGR, CHB, and spontaneous 
preterm delivery (PTD). Serial monitoring of hematolog-
ical, and immunological parameters was performed. Fe-
tal regular sonographic evaluation with Doppler and fe-
tal echocardiography was also implemented. The main 
goals were early diagnosis and early treatment of in-
complete CHB. 

Low-dose acetylsalicylic acid (ASA) was started, 
if not already prescribed, as soon as pregnancy was 
documented, according to the institution’s proto-
col. Low molecular weight heparin (LMWH) was pre-
scribed in all patients with risk factors for thrombo-
embolic disease. 

In the SS group, a delivery is programmed by 39 weeks 
of pregnancy. All patients were reevaluated in the first 
weeks postpartum. 

The control group was managed according to 
the Portuguese recommendations for low-risk pregnan-
cies [12]. Serial laboratory monitoring was performed 
and fetal evaluation consisted of one ultrasound scan 
in each trimester. 

Statistical analysis 

Descriptive data analysis was performed. Categori-
cal variables are presented as frequencies and percent-
ages and continuous variables as means and standard 
deviations. The χ2 test and Fisher’s exact test were used 
to establish associations between categorical variables. 
The independent samples t-test was applied for contin-
uous variables.

The denominator used in the analyses of all mater-
nal outcomes, stillbirths, and live births was all report-
ed pregnancies. For all other maternal-fetal outcomes, 
the denominator was all live births. The IBM SPSS Sta-
tistics version 27.0.1 was used to perform the analysis all 
reported p-values are two-tailed, with a p-value of 0.05 
indicating statistical significance. 

Bioethical standards

This study used a retrospective, observational de-
sign, and it was approved by the Medical Ethical Com-
mittee of our center, no. 2021.007(006-DEFI/006-CE). All 
data were stored and handled anonymously.

Results 

A total of 26 pregnancies with SS were analyzed. At 
the time of diagnosis, the mean maternal age was 31.46  
±6.77 years. All pregnancies occurred after the diagnosis 
of SS, with a mean time between diagnosis and concep-
tion of 4.92 ±2.78 years. Mean age at delivery did not dif-
fer significantly between groups (34.04 years in the SS 
group vs. 32.21 years in the CG, p = 0.144). 

Other autoimmune comorbidities were common in 
the SS group, including SLE (23.1%) and other autoim-
mune disorders (46.2%) (p < 0.01). Mixed connective tis-
sue disease (MCTD) was present in 3.8% of SS patients 
(p = 0.193), and no cases of APS were previously diag-
nosed. In controls, no women had SLE, APS, or MCTD, 
and 1.8% had other autoimmune disorders. 

In the SS group, the incidence of ANA, anti-Ro/SSA, 
and anti-La/SSB antibodies positivity was 80.8%, 61.5%, 
and 46.2%, respectively. Among these female women, 
38.5% had primary SS, and 61.5% had secondary SS. 
Baseline clinical characteristics of pregnant women are 
shown in Table I. 

In the SS group, the miscarriage rate was 19.2%. In 
the control group, the incidence of this outcome was 
1.8%, p < 0.01. These data correspond to an OR of 12.7 
(CI: 2.31–70.10, p < 0.01). No case of stillbirth was reg-
istered in either group. Fetal growth restriction inci-
dence was higher in the SS group; the difference was 
not statistically significant (9.5% vs. 0.9%, p = 0.054). 
Preeclampsia occurred in 1 (0.9%) case of the controls 
and no cases were observed in the SS group. No cases 
of GH were observed in both groups. 

The mean weeks at delivery were not significant-
ly different between the SS and control groups (38.05 
±1.27 weeks vs. 38.65 ±1.82 weeks,  p = 0.171). Preterm 
delivery (7.7% in the SS group vs. 5.5% in the CG,  
p = 0.346) and mean neonatal birth weight (2998.16 g  
in the SS group vs. 3155.79 g in the CG,  p = 0.178) 
were also not significantly different. Cesarean section 
in the SS group was performed for six pregnancies 
and did not differ significantly from the CG (28.6% vs. 
26.2%, p = 0.820). There were no neonatal deaths in 
both groups. Apgar scores at the 1st and 5th minutes 
were similar in both groups. 

The newborn admission rate in the NICU was signifi-
cantly higher in the SS group (23.8% vs. 0%,  p < 0.01). In 
women with SS three pregnancies were complicated by 
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CHB (14.3% vs. 0%,  p = 0.015), two of them with an intra-
uterine fetal AV block II and one with a complete AV block. 

In all cases, the diagnosis was performed in the 2nd 
trimester of pregnancy and 6 mg/day of betamethasone 
was administered. None of the fetuses diagnosed with 
AV block regressed. These cases had a preterm delivery. 
One neonate required pacemaker implantation during 
the first month of life. No other congenital anomalies 
were observed. 

During pregnancy, treatment was administered in 
the majority of women diagnosed with SS. Hydroxychlo-
roquine (HCQ) was used in 57.7%, ASA in 80.8% prophy-
lactically, and azathioprine in 15.4%. Eight (30.8%) pa-
tients received LMWH prophylactically. 

Pregnancy and neonatal outcomes in women with 
SS and controls are shown in Table II.

Discussion

Autoimmune diseases can influence obstetrics out-
comes. In autoimmune diseases such as SLE and AR, 
the impact of the disease on fetal and pregnancy out-
comes has been well established [5, 13, 14]. On the other 
hand, the influence of SS in pregnant women is still lim-
ited and conflicting. 

To the best of our knowledge, this is the first 
case-control study involving a Portuguese pregnant 
group with SS disease. Our results highlight that ges-
tation in SS patients is associated with an increased 
incidence of adverse obstetric and neonatal outcomes, 
particularly miscarriage, admission to a NICU, and CHB. 

Our study showed a higher incidence of miscarriage in 
SS patients than controls, which is consistent with previ-
ous studies [6, 8, 15, 16]. The increased rate of miscarriage 

Table I. Baseline clinical characteristics of pregnant women

Variable Sjögren’s 
syndrome group

(n = 26)

Control group
(n = 109)

p-value

Time between diagnosis and pregnancy [years, mean ±SD] 4.92 ±2.78 – –

Maternal age [years], [mean (SD)] 34.04 (4.90) 32.21 (5.87) 0.144

Age ≥ 35 [years, n (%)] 42.3 (11) 33.0 (36) –

Obstretric history [n (%)]

Nuliparity 10 (38.5) 34 (31.2) 0.492

History of previous miscarriage 10 (38.5) 28 (25.7) 0.227

Arterial hypertension 0 (0) 2 (1.8) 1.000

APS 0 (0) 0 (0) –

Autoantibodies state [n (%)]

ANA 21 (80.8) NA –

Anti-Ro/SSA 16 (61.5) NA –

Anti-La/SSB 12 (46.2) NA –

APS antibodies 4 (15.4) NA –

Primary SS [n (%)] 10 (38.5) – –

Secondary SS [n (%)] 16 (61.5) – –

SLE 6 (23.1) 0 (0) < 0.01

APS 0 (0) 0 (0) –

MCTD 1 (3.8) 0 (0) 0.193

Other 12 (46.2) 2 (1.8) < 0.01

Medication [n (%)]

Prednisone 3 (11.5) 4 (3.7) 0.120

Hydroxychloroquine 15 (57.7) 0 (0) < 0.01

Azathioprine 4 (15.4) 0 (0) 0.001

Low-dose acetylsalicylic acid 21 (80.8) 6 (5.5) < 0.01

Low molecular weight heparin 8 (30.8) 0 (0) < 0.01

ANA – antinuclear antibodies, APS – antiphospholipid syndrome, MCTD – mixed connective tissue, SLE – systemic lupus erythematosus.
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can be explained by immunological disturbance, which can 
interfere with the physiological development of the pla-
centa [7, 8]. Contrarily, a study by Hussein et al. [4] did 
not confirm a high number of miscarriages in SS women. 
The lower rate observed is probably due to the study de-
sign and the small number of pregnancies (n = 16). 

In our study, aPL antibodies without fulfilling the crite-
ria for APS were present in 15.4% of women with SS. Three 
of the four women with positive aPL antibodies had a mis-
carriage. However, the small number of women (n = 4) lim-
its our analysis of the potential impact of aPL antibodies. 
A retrospective cohort study by Luo et al. [17] reported that 
positive anti-Ro/SSA in addition to APS was associated 
with fetal loss. Nevertheless, other studies did not find any 
association between miscarriage and the presence of anti- 
Ro/SSA, anti-La/SSB, or aPL antibodies [5, 9]. 

A recent meta-analysis of seven studies by Upala et 
al. [6] found that SS is associated with an increased risk 
of fetal loss. In our results, no cases of stillbirth were 
reported in both groups. However, Upala et al. [6] also 
reported that several of the studies in their meta-analy-
sis date back to the 1990s, and these more recent pub-
lications did not find any differences in the risk of fetal 
loss in SS patients. They suggest that this discrepancy 
between the studies may be due to older classification 
criteria and limited understanding of SS at the time 
of the first studies. 

In our study, the difference in FGR rate between SS 
patients and controls was not statistically significant. Our 

results were similar to those of the  study by De Carolis  
et al. [8]. On the other hand, Elliot et al. [3] reported  
a higher incidence of FGR in women with SS and sug-
gested that it could be related to placental insufficiency. 
They argued that the discrepancy between their results 
and other studies may be attributed to the larger sam-
ple size of their study. In the present study, all women 
with FGR had concomitant LES. Previously published 
studies report a significantly higher incidence of FGR in 
SLE patients than in the CG [14, 18, 19].

The incidence of preterm delivery was significant-
ly higher in women with SS [3, 8, 15]. In our study, 
the preterm delivery rate was similar between groups. 
This may be explained by the low incidence of FGR and 
hypertensive disorders. In our study, a high percent-
age of patients were medicated with HCQ. Hydroxy-
chloroquine treatment might have a positive effect on 
the perinatal outcomes [20], which may also could sup-
port our findings. 

The incidence of cesarean section in the study group 
was similar to the control group. Ballester et al. [15] re-
ported similar results. However, it was discordant with 
previously published studies, reporting an increased 
risk of cesarean delivery in women with SS [3, 4].  
This could be explained by the greater incidence of FGR 
in those studies. 

As expected, and following the previously published 
literature, admission to the NICU was higher in the study 
group (23.8%). It is due to the higher incidence of CHB. 

Table II. Pregnancy and neonatal outcomes in women with Sjögren’s syndrome and controls

Variable Sjögren’s syndrome 
group (n = 26)

Control group
(n = 109)

OR (95% CI) p-value

Pregnancy outcome [n (%)]

Mean gestational age at delivery [weeks] 38.05 (1.27) 38.65 (1.82) – 0.171

Preterm delivery 2 (9.5) 6 (5.6) 1.77 (0.33–9.44) 0.503

FGR 2 (9.5) 1 (0.9) 11.16 (0.96–129.26) 0.054

Preeclampsia 0 (0) 1 (0.9) 1.65 (0.06–41.91) 0.761

Miscarriage 5 (19.2) 2 (1.8) 12.7 (2.31–70.10) < 0.01

Stillbirth 0 (0) 0 (0) – –

Termination of pregnancy 0 (0) 0 (0) – –

Cesarean delivery 6 (28.6) 28 (26.2) 1.12 (0.40–3.19) 0.820

Neonatal outcomes [n (%)]

Weight at birth [g, mean ±SD] 2998.16 ±487.65 3155.79 ±463.86 – 0.178

Sillbirths 0 (0) 0 (0) – –

Admission to NICU 5 (23.8) 0 (0) 71.67 (3.78–1357.16) < 0.01

Antibodies anti-SSA 11 (42.3) 0 (0) 126.5 (9.11–2897.44) < 0.01

NL congenital heart block 3 (14.3) 0 (0) 40.68 (2.02–820.29) 0.015

FGR – fetal growth restriction, NICU – neonatal intensive care unit, NL – neonatal lupus.
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Neonatal congenital heart block is the most significant 
complication which may affect the offspring of women 
with a diagnosis of SS [3]. It is one of the different mani-
festations referred to as neonatal lupus [21]. 

In our study, CHB was related to the presence of 
anti-Ro/SSA and/or anti-La/SSB antibodies. These anti- 
bodies can cross the placental circulation and cause 
damage in the cardiac fetal tissue affecting the con-
duction system, leading to AV block after causing in-
flammation and fibrosis [8, 21, 22]. There are three AV 
block degrees: first, second (incomplete), and third 
(complete) [22], the last one being irreversible. The 
CHB has an associated mortality rate of 30% [5, 15, 22]. 
The reported prevalence rate of CHB in the offspring of 
anti-Ro/SSA and anti-La/SSB positive women is ap-
proximately 2% and 3%, respectively [5]. 

There is no definitive and effective treatment for 
fetal CHB. When CHB is diagnosed during pregnancy, 
maternal treatment with fluorinated steroids (as dexa-
methasone or betamethasone) is recommended in cas-
es of first or second degrees of AV block [7, 22], as we 
observed in our study. The use of steroids may reduce 
the antibody-mediated inflammatory damage of nodal 
tissue and prevent progression to complete AV block or 
reverse incomplete AV block [7, 8, 22]. 

Some studies report alternative therapies: plasma-
pheresis, intravenous immunoglobulins, and sympatho- 
mimetics [5, 7, 8]. A complete AV block is irreversible 
and a potentially lethal condition, and most (two-thirds 
of cases) affected children will require permanent pace-
maker implantation [15, 23]. In our study, one neonate 
required pacemaker implantation after birth. 

In this study, despite preventive treatment with 
HCQ, three fetuses developed second and third-degree 
CHB. Betamethasone was added from CHB detection 
until delivery. The limited number of neonatal lupus 
cases limits our analysis. Some studies reported that 
HCQ could reduce the risk of recurrence of neonatal 
lupus, especially cardiac involvement [17]. However, 
further studies are needed to understand the effect 
of HCQ on the development of neonatal lupus.

Study limitations

Our research has some limitations associated with 
its retrospective nature and therefore has several weak-
nesses, which include inherent biases, including se-
lection bias and information bias. On the other hand, 
the control group comprised a population of healthy 
pregnant women for comparing the presence of com-
plications. The generalizability of this study should be 
interpreted with caution as it was conducted in a single 
tertiary university hospital in Portugal. 

Conclusions
Women with SS, like with other autoimmune dis-

eases, had a higher risk of adverse pregnancy outcomes 
in comparison with healthy mothers. The study shows 
a higher incidence of miscarriage, admission to the NICU 
and CHB events than in healthy pregnacy women group. 
In women with SS is essencial a proper monitoring and 
eductaion patients with anti-Ro/SSA and/or anti-La/SSB 
antibodies and risk of CHB and neonatal lupus.

Pre-pregnancy planning, anticipating complications 
monitoring by fetal echocardiography and pregnancy 
follow-up are essential to enhance pregnancy outcomes. 
Successful pregnancy in women with SS is possible with 
a care of multidisciplinary team in the centers of refer-
ence. The use of HCQ may also help to improve the ob-
stetric outcomes in SS patients.

This study represents the first comparison of mater-
nal and fetal outcomes between pregnant women with 
and without SS in a Portuguese cohort. 

In the future, a multicenter prospective study to bet-
ter clarify the impact of SS on obstetric outcomes, and 
likewise the impact of HCQ on pregnancy outcomes, 
should be performed. 

The authors declare no conflict of interest.

References

1. Shiboski CH, Shiboski SC, Seror R, et al. American College of 
Rheumatology/European League Against Rheumatism Classi-
fication Criteria for Primary Sjögren’s Syndrome: a consensus 
and data-driven methodology involving three international 
patient cohorts. Arthritis Rheumatol 2017; 69: 35–45, DOI: 
10.1002/art.39859.

2. Mavragani CP, Nezos A, Moutsopoulos H. New advances in 
the  classification, pathogenesis and treatment of  Sjögren’s 
syndrome. Curr Opin Rheumatol 2013; 25: 623–629, DOI: 
10.1097/bor.0b013e328363eaa5.

3. Elliott B, Spence AR, Czuzoj-Shulman N, Abenhaim HA. Effect 
of Sjögren’s syndrome on maternal and neonatal outcomes 
of pregnancy. J Perinat Med 2019; 47: 637–642, DOI: 10.1515/
jpm-2019-0034.

4. Hussein SZ, Jacobsson LT, Lindquist PG, Theander E. Preg-
nancy and fetal outcome in women with primary Sjögren’s 
syndrome compared with women in the general population: 
a nested case-control study. Rheumatology (Oxford) 2011; 50: 
1612–1617, DOI: 10.1093/rheumatology/ker077.

5. Demarchi J, Papasidero S, Klajn D, et al. Primary Sjögren’s 
syndrome and pregnancy: a  report of 18 cases. Reumatol 
Clin (Engl Ed) 2019; 15: 109–112, DOI: 10.1016/j.reumae. 
2018.10.013.

6. Upala S, Yong WC, Sanguankeo A. Association between prima-
ry Sjögren’s syndrome and pregnancy complications: a  sys-
tematic review and meta-analysis. Clin Rheumatol 2016; 35: 
1949–1955, DOI: 10.1007/s10067-016-3323-9.



317Sjögren’s syndrome and pregnancy

Reumatologia 2022; 60/5

7. Gupta S, Gupta N. Sjögren’s syndrome and pregnancy: a litera-
ture review. Perm J 2017; 21: 16–047, DOI: 10.7812/tpp/16-047.

8. De Carolis S, Salvi S, Botta A, et al. The  impact of  primary 
Sjögren’s syndrome on pregnancy outcome: our series and 
review of the literature. Autoimmun Rev 2014; 13: 103–107. 
DOI: 10.1016/j.autrev.2013.09.003.

9. Carvalheiras G, Faria R, Braga J, Vasconcelos C. Fetal outcome 
in autoimmune diseases. Autoimmun Rev 2012; 11: A520–
A530, DOI: 10.1016/j.autrev.2011.12.002.

10. American College of  Obstetricians and Gynecologists’ Com-
mittee on Practice Bulletins – Obstetrics and the Society for 
Maternal-Fetal Medicin. ACOG Practice Bulletin No 204: fetal 
growth restriction. Obstet Gynecol 2019; 133: e97–e109, DOI: 
10.1097/AOG.0000000000003070. 

11. Gestational hypertension and preeclampsia: ACOG Practice 
Bulletin, No 222. Obstet Gynecol 2020; 135: e237–e260, DOI: 
10.1097/AOG.0000000000003891.

12. Programa Nacional para Vigilanciada Gravidez de Baixo Risco. 
Direcção-Geral da Saúde (2015). https://www.dgs.pt.

13. Braga A, Barros T, Faria R, et al. Systemic lupus erythemato-
sus and pregnancy: a  portuguese case-control study. Clin Rev 
Allergy Immunol 2022; 62: 324–332, DOI: 10.1007/s12016-021-
08893-y.

14. Braga A, Barros T, Faria R, et al. Systemic lupus erythemato-
sus and pregnancy: a retrospective single-center study of 215 
pregnancies from Portugal. Lupus 2021; 30: 2165–2175, DOI: 
10.1177/09612033211050340.

15. Ballester C, Grobost V, Roblot P, et al. Pregnancy and primary 
Sjögren’s syndrome: management and outcomes in a  multi-
centre retrospective study of 54 pregnancies. Scand J Rheuma-
tol 2016; 46: 56–63, DOI: 10.3109/03009742.2016.1158312.

16. Chen JS, Roberts CL, Simpson JM, March LM. Pregnancy out-
comes in women with rare autoimmune diseases. Arthritis 
Rheumatol 2015; 67: 3314–3323, DOI: 10.1002/art.39311.

17. Luo Y, Zhang L, Fei Y, et al. Pregnancy outcome of 126 anti- 
SSA/Ro-positive patients during the past 24 years – a retro-
spective cohort study. Clin Rheumatol 2015; 34: 1721–1728, 
DOI: 10.1007/s10067-015-3050-7.

18. Wu J, Ma J, Bao C, et al. Pregnancy outcomes among Chinese 
women with and without systemic lupus erythematosus: 
a  retrospective cohort study. BMJ Open 2018; 8: e020909, 
DOI: 10.1136/bmjopen-2017-020909.

19. Wallenius M, Salvesen KÅ, Daltveit AK, Skomsvoll JF. Systemic lu-
pus erythematosus and outcomes in first and subsequent births 
based on data from a National Birth Registry. Arthritis Care Res 
(Hoboken) 2014; 66: 1718–1724, DOI: 10.1002/acr.22373.

20. Beksac MS, Donmez HG. Impact of  hydroxychloroquine on 
the gestational outcomes of pregnant women with immune 
system problems that necessitate the use of the drug. J Obstet 
Gynaecol Res 2021; 47: 570–575, DOI: 10.1111/jog.14561.

21. Brito-Zerón P, Pasoto SG, Robles-Marhuenda A, et al. Autoim-
mune congenital heart block and primary Sjögren’s syndrome: 
characterisation and outcomes of 49 cases. Clin Exp Rheuma-
tol 2020; 38 (Suppl 126): S95–S102. 

22. Carrilho MC, Bravo-Valenzuela NJ, Araujo Júnior E. Congenital 
complete atrioventricular heart block in a  pregnant woman 
with Sjögren syndrome: prenatal care follow-up and the chal-
lenge of  intrauterine treatment. Rev Bras Ginecol Obstet 
2020; 42: 228–232, DOI: 10.1055/s-0040-1709738.

23. Ambrosi A, Wahren-Herlenius M. Congenital heart block: ev-
idence for a pathogenic role of maternal autoantibodies. Ar-
thritis Res Ther 2012; 14: 208, DOI: 10.1186/ar3787.


