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the underlying diseases and improved knowledge 
on such issues as the potential effects of disease 
activity on fetal health or the safety and useful‑
ness of some medications during pregnancy and 
breastfeeding.1 However, many aspects of the re‑
productive life of patients need to be considered, 
involving not only pregnancy and family plan‑
ning but also fertility, contraception, and meno‑
pause.2‑4 For this reason, new evidence‑based rec‑
ommendations on the management of family 
planning and women’s health issues in SLE and 

Introduction  Autoimmune and systemic inflam‑
matory disorders are common among women of 
child‑bearing age because the onset of these dis‑
orders tends to overlap with patients’ peak re‑
productive years, particularly in systemic lupus 
erythematosus (SLE) and antiphospholipid syn‑
drome (APS).

Over the last few decades, we have observed 
an improvement in the management and out‑
come of pregnancy in connective tissue diseases, 
owing to improved control and management of 
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ABSTRACT

Over the last few decades, reproductive medicine has observed an improvement in the management and 
outcome of pregnancy in connective tissue diseases, such as systemic lupus erythematosus (SLE) and 
antiphospholipid syndrome (APS). However, pregnancy and related issues remain a challenge in these 
patients. In routine clinical practice, health professionals dealing with SLE and APS need to consider the 
numerous aspects of the reproductive life of their patients, such as pregnancy, family planning, fertility, 
contraception, cancer surveillance, and menopause. The new European League Against Rheumatism 
recommendations for women’s health and family planning reflect the need for a novel approach to com-
munication in the patient–physician relationship. Preconception counseling is essential to ensure optimal 
pregnancy outcomes through a careful risk stratification involving disease activity, organ involvement, 
autoantibody profile, use of drugs, and previous pregnancy outcomes, as well as to ensure better preven-
tive and therapeutic strategies to limit complications. In patients with stable/inactive disease and low 
risk of thrombosis, adequate hormonal contraception and menopausal replacement therapy should be 
recommended. Assisted reproductive techniques can be safely used in these patients, but anticoagula-
tion or low-dose aspirin (or both) should be added in those with positive antiphospholipid antibody titers. 
All menstruating women should be counseled on the possibility to preserve fertility with gonadotropin-
‑releasing hormone analogues if receiving alkylating agents. Strict clinical, serological, laboratory, and 
multidisciplinary monitoring during pregnancy is mandatory to early recognize and effectively treat 
disease flares or obstetric complications. Doppler ultrasonography and fetal biometry should be regularly 
performed, especially in the second and third trimesters. Physicians should recommend screening for 
cervical dysplasia related to human papillomavirus (HPV) infection, especially during immunosuppressive 
therapy, and HPV immunization can be used in women with stable/inactive disease.
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aim of preconception counseling is to define and 
engage more appropriate preventive strategies to 
limit the risk of complications, to recognize and 
treat complications as early as possible, and to 
discuss a monitoring plan during and after preg‑
nancy with patients and their relatives.

The major complications that patients with SLE 
and/or APS may experience during pregnancy are 
prematurity, fetal loss (spontaneous abortion and 
intrauterine fetal death), intrauterine growth re‑
striction, small‑for‑gestational‑age newborns, 
preeclampsia, HELLP syndrome (eclampsia/he‑
molysis, elevated liver enzyme levels, low plate‑
let count), and premature rupture of membranes. 
All these aspects need to be carefully discussed 
and understood by patients and their partners.

Preconception counseling is based on risk as‑
sessment in an individual patient (TABLE 1). Risk 
factors for pregnancy complications can be di‑
vided into disease‑related and general risk fac‑
tors. Disease‑related risk factors include mater‑
nal disease activity at conception or in the pre‑
vious 6 to 12 months,7‑9 active nephritis during 
pregnancy or a history of lupus nephritis,10,11 as 
well as severe organ involvement and end‑stage 
organ damage, which are strongly associated with 
adverse outcomes.12 Lupus nephritis flares dur‑
ing pregnancy can mimic preeclampsia, and dif‑
ferentiation between these 2 disorders can be 

APS have been recently developed by an inter‑
national and multidisciplinary panel of experts.5

The recommendations have been developed 
following the methodology proposed by the Eu‑
ropean League Against Rheumatism (EULAR) 
standardized procedures for guidelines.6 In brief, 
the following techniques were applied: nominal 
group, Delphi surveys for prioritization, small 
group discussion, systemic literature review, and 
2 rounds of Delphi technique for agreement. 
Twelve major unmet needs were identified and 
developed in this project: assessment of fertili‑
ty, feasibility of assisted reproductive techniques 
(ARTs), use of contraception, management of 
menopause, and surveillance of malignancies.5 

The aim of this paper was to review the new 
EULAR recommendations to improve the knowl‑
edge on pregnancy and women’s health among 
physicians involved in the  care of patients 
with SLE and/or APS, underlining the need 
for a novel approach in the physician–patient 
communication.

Before conception: what health professionals need 
to know  Preconception counseling and risk stratifi-
cation  Pregnancy planning in patients with SLE 
and/or APS is a crucial aspect in preventive medi‑
cine, and it is essential to increase the probability 
of a successful outcome. Therefore, the principal 

TABLE 1  Risk stratification for pregnancy women with systemic lupus erythematosus and/or antiphospholipid syndrome

Risk factors Pregnancy-related complications

disease-related risk 
factors

SLE activity/flare fetal morbidity and mortality (pregnancy loss, preeclampsia/eclampsia, preterm 
delivery, IUGR)83

increased risks for maternal disease activity (RR = 2.1 for flare during pregnancy 
and puerperium)9

lupus nephritis any adverse maternal outcome (OR, 5.3),10 renal flare during/after pregnancy (RR, 
9.0),84 and poor fetal outcome (fetal loss, preterm delivery)11

serological activity (low C3/C4 level, 
anti-dsDNA positivity)

increased risk of lupus flares during pregnancy,9 pregnancy loss,  and preterm birth8

end-stage organ damage deterioration in renal function is higher with higher serum creatinine levels and the 
chance of successful pregnancy outcome is lower12

anti-Ro/SSA antibodies neonatal lupus,85 CHB86

previous adverse pregnancy outcome in APS: increased risks for pregnancy complications15,16

previous vascular thrombosis in APS: increased risks for pregnancy morbidity16

aPL profile increased risk of both maternal and fetal outcomes, especially for patients with 
lupus anticoagulant7 or multiple aPL positivity and a moderate to high aPL 
titers17,18 (high-risk aPL profile)

maternal outcome: vascular thrombotic events during pregnancy, preeclampsia
fetal outcome: IUGR, preterm birth, fetal loss

SLE in APS: increased risks (OR, 6.0) for pregnancy morbidity16,87

general risk factors arterial hypertension increased risk for preeclampsia,88 preterm birth,83 and IUGR89

dyslipidemia elevated triglycerides: increased risk for venous thrombosis87; 
hypercholesterolemia: increased risk for arterial thrombosis90

diabetes mellitus –

thyroid disease preterm delivery91

nicotine and alcohol use –

maternal age –

Abbreviations: anti-dsDNA, anti-double-stranded DNA antibodies; aPL, antiphospholipid antibodies; CHB, congenital heart block; IUGR, intrauterine 
growth restriction; OR, odds ratio; RR, relative risk
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treatment with levonorgestrel‑releasing intrauter‑
ine device should be considered only if the bene‑
fits outweigh the risk of thrombosis.27

Assisted reproductive techniques  Except for 
drug‑induced ovarian failure and in the absence 
of severe active disease, primary infertility is not 
common among patients with SLE and/or APS, 
and, similarly to the general population, these 
patients may require ARTs (ovulation induction 
and in vitro fertilization). The presence of aPL an‑
tibodies does not cause infertility, hence routine 
screening is not warranted in the infertile popu‑
lation and therapeutic interventions are not jus‑
tified, except in the case of women with recur‑
rent miscarriages or pregnancy complications.28 
Efficacy of ARTs in terms of pregnancy rates in 
patients with SLE and APS is comparable with 
the general population, and these techniques are 
generally considered safe in patients with SLE 
with stable/inactive disease.29 The most threat‑
ening conditions in women undergoing ovarian 
stimulation are disease flares, thrombosis, and 
ovarian hyperstimulation syndrome. Milder hor‑
monal ovarian stimulation, single embryo trans‑
fer, administration of coadjuvant therapy (anti‑
thrombotic), and use of natural estrogen or pro‑
gestogen through a nonoral route may constitute 
the safest approach.30 Patients with positive aPL 
antibody titers or with APS should receive anti‑
coagulation or low‑dose aspirin (or both), and 
the type and dosage of these treatments should 
be defined according to the individual risk pro‑
file, as during pregnancy. Patients with positive 
aPL antibody titers should receive heparin throm‑
boprophylaxis from the time of embryo transfer 
to reduce the risk of thrombosis, which increas‑
es from the beginning of the luteal phase, while 
women with APS should be switched from oral an‑
ticoagulant therapy to therapeutic doses of hep‑
arin for ovarian stimulation. Therefore, it is es‑
sential to tailor ART procedures to the individu‑
al patient’s profile.

Therapy before conception: counseling and fertility 
preservation  As previously mentioned, fertility 
is known to be normal in women with SLE; how‑
ever, it can be reduced in the following situations: 
amenorrhea accompanying severe flares, renal in‑
sufficiency‑related hypofertility, as well as men‑
strual irregularities and premature ovarian fail‑
ure secondary to alkylating agents, such as cyclo‑
phosphamide.31,32 Since the effects of cyclophos‑
phamide on fertility are age- and dose‑dependent, 
physicians should consider preservation strat‑
egies, balancing the therapeutic effects against 
the risk of ovarian dysfunction, and should take 
into account all the possible factors with a nega‑
tive impact on fertility (age, tobacco use, alcohol 
consumption). Therefore, all menstruating wom‑
en should be counseled on the issue of fertility 
and on the possibility—if they are going to receive 
alkylating agents—to preserve it with gonado‑
tropin‑releasing hormone analogues (GnRH‑a): 

difficult. Preterm deliveries are associated with 
disease activity, as determined by the use of any 
medication throughout pregnancy and especially 
the use of glucocorticoids (at a prednisone dose 
of 10 mg/d or higher).13

In patients with APS or SLE with positive an‑
tiphospholipid (aPL) antibody titers, important 
risk factors are a history of pregnancy morbidity15 
and thrombosis, the presence of lupus anticoag‑
ulant, and triple positivity of aPL antibodies.16‑18 
A complete aPL antibody profile should be deter‑
mined and anticardiolipin and anti‑B2‑glycopro‑
tein I antibody titers should be evaluated before 
a planned pregnancy. It may be helpful to repeat 
aPL antibody tests during pregnancy to assess 
maternal and fetal risks.

Obstetric risk factors common to the general 
population could also be present and should be 
assessed according with general obstetric prac‑
tice and recommendations.19‑22

Contraceptive measures  A safe pregnancy starts 
with adequate planning and therefore also with 
adequate contraception to avoid pregnancies dur‑
ing disease flares or while patients are taking po‑
tentially teratogenic drugs. However, counseling 
regarding contraceptive use is not common: in 
a prospective observational study on 86 patients 
with SLE who were at risk for unplanned preg‑
nancy, 59% of the patients reported no contracep‑
tive counseling in the past year despite the use of 
potentially teratogenic medications, 22% report‑
ed inconsistent contraceptive use, and 53% de‑
pended solely on barrier methods.23 Women with 
SLE should be counseled about the use of effec‑
tive contraceptive measures, and the best strat‑
egy should be discussed with patients according 
to disease activity and individual risk factors for 
thrombotic events.

Two randomized controlled trials have shown 
that combined estrogen and progestogen or pro‑
gestogen‑only contraceptives do not increase 
the risk for flares in women with inactive or sta‑
ble active SLE and negative aPL titers and no 
history of thrombosis.24,25 Otherwise, in women 
with positive aPL titers (with or without APS), es‑
pecially moderate or high titers, and with other 
thrombotic risks factors (hypertension, obesity, 
tobacco use), estrogen contraceptives should be 
avoided due to increased risk for thromboembo‑
lism. Even if few data are available, progestogen

‑only contraceptives are not correlated with dis‑
ease flares and are considered safe for women with 
SLE, with the exception of those with positive 
aPL titers who are at the greatest risk of venous 
thromboembolism. In these patients, the use of 
progestogen‑only contraceptives must be careful‑
ly weighed against the risk of thrombosis.26 Un‑
less gynecological contraindications are present, 
an intrauterine device, especially copper one, can 
be offered to all patients. Since patients with SLE 
and/or APS could be at increased risk for heavy 
menstrual bleeding due to treatment with anti‑
coagulants or development of thrombocytopenia, 
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Fetal echocardiographic monitoring is a rou‑
tine screening in women with anti‑Ro/SSA or 
anti‑La/SSB antibodies. The cardiac manifesta‑
tions of neonatal lupus syndrome include con‑
duction defects, structural abnormalities, cardio‑
myopathy, and congestive cardiac failure; howev‑
er, the most common presentation is congenital 
heart block (CHB), which can lead to fetal death.42 
CHB affects about 2% of children born to nullipa‑
rous women with anti‑Ro antibodies, but the risk 
increases to 16% to 20% in consecutive pregnan‑
cies after the birth of an affected child. Numer‑
ous tests have been developed for early detection 
of CHB, but fetal Doppler echocardiography re‑
mains the most common. In the presence of ma‑
ternal anti‑Ro/SSA antibodies, it is proposed that 
fetuses are monitored with echocardiography ev‑
ery week from 16 to 26 weeks of gestation and 
every second week thereafter.43 The detection of 
an early conduction defect such as prolonged PR 
interval should be considered a danger signal.

It has to be acknowledged that the risk for CHB 
in anti‑Ro‑positive women without previous CHB 
is low; therefore, the cost‑effectiveness of inten‑
sive surveillance and its timing are still a mat‑
ter of debate. Due to the high risk of recurrence, 
this monitoring should be offered to all patients 
with a previous pregnancy complicated with CHB.

The effectiveness of treatment with fluorinat‑
ed steroids has not been proved in established 
third‑degree hearth block44; however, a recent 
study on anti‑Ro/SSA‑positive women suggests 
that, despite its unproven benefit, the Doppler 
screening protocol is well accepted by patients.45

Therapy during pregnancy: prevention and manage-
ment of complications  Drug treatment during 
pregnancy in patients with SLE and/or APS may 
be required to control maternal disease, which 
can adversely affect fetal well‑being and preg‑
nancy outcome, as well as to prevent complica‑
tions. Adjustment of therapy in a patient who is 
planning pregnancy is aimed at introducing drugs 
that can control disease activity and are consid‑
ered safe for the fetus.1

Hydroxychloroquine (HCQ) should be recom‑
mended in women with SLE before conception 
and should be continued during pregnancy.46,47 
Its beneficial effect has also been demonstrated in 
a randomized controlled trial.48 In addition, there 
are data suggesting that the use of HCQ during 
pregnancy might reduce the risk of CHB,49 espe‑
cially in subsequent pregnancies of women with 
a previous child with CHB.50 The protective role 
of HCQ in pregnant women with aPL antibody 
positivity is controversial due to its anti‑inflam‑
matory, antiaggregant, and immunoregulatory 
properties,51 and future prospective studies are 
necessary to clarify whether HCQ should be rou‑
tinely recommended in clinical practice for wom‑
en positive for aPL antibodies.

Although many drugs used to treat SLE are 
potentially harmful in pregnancy, there are 
some safe options that should be used during 

in fact, could start GnRH-a before or simultane‑
ously with starting cyclophosphamide. As in pa‑
tients with cancer, GnRH‑a have a good safety 
profile and are effective in reducing amenorrhea 
rates, improving menstruation resumption, and 
increasing pregnancy rates in patients with SLE. 
However, the advantage of GnRH‑a was shown 
only in observational studies but not in random‑
ized controlled trials.33

During pregnancy: treatment options and monitoring 
strategies  Predictive biomarkers to monitor dis-
ease activity  The negative impact of disease ac‑
tivity on both maternal and fetal outcomes has 
been previously highlighted. Some physiologic 
changes reflected in laboratory test results (such 
as an increase in erythrocyte sedimentation rate 
and complement levels) as well as some pregnan‑
cy‑related clinical manifestations (such as fa‑
tigue or peripheral edema) may mimic lupus ac‑
tivity. Therefore, the diagnosis of disease flares 
might be more difficult during pregnancy,34 and 
validated lupus activity scales have been modi‑
fied for pregnancy to offer possible guidance to 
physicians.35,36 A strict clinical, serological, and 
laboratory follow‑up is mandatory during preg‑
nancy, including evaluation of renal function 
(serum creatinine levels and glomerular filtra‑
tion rate), urine sediment, proteinuria, serum 
uric acid, and blood pressure, as well as the lev‑
els of serological markers (complement proteins 
C3/C4 and anti‑double stranded DNA [anti‑dsD‑
NA] antibodies). A decline in serum C3/C4 lev‑
els (even if still within the reference range) or 
the lack of elevated levels during the first period 
of pregnancy, as well as positive or increased ti‑
ters of anti‑dsDNA antibodies, if correlated with 
some clinical lupus activity, could help a physi‑
cian early recognize a disease flare and to differ‑
entiate it from preeclampsia in the second part 
of pregnancy.7,37,38

Pregnancy monitoring  Pregnancy in patients 
with SLE and APL is at  risk of intrauterine 
growth restriction (IUGR), and this condition 
exposes the fetus to an increased risk of compli‑
cations; in fact, IUGR is a major determinant of 
adverse perinatal outcomes. Ultrasound mark‑
ers of IUGR include alterations in biometric ra‑
tios, uteroplacental Doppler, and fetal growth 
velocity.39 Pregnant women with SLE and/or 
APS should be followed with ultrasonograph‑
ic protocols for high‑risk pregnancy, including 
supplementary Doppler sonography in the sec‑
ond and third trimesters. Abnormal blood flow 
patterns in fetal circulation detected by Dop‑
pler ultrasound may indicate placental insuffi‑
ciency and, consequently, poor fetal prognosis. 
Despite a good negative predictive value for pla‑
cental‑associated disorders such as preeclamp‑
sia and IUGR, umbilical and uterine artery Dop‑
pler sonography at 20 to 24 weeks had a modest 
positive value, especially in the absence of bio‑
metric alteration.40,41
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Beyond pregnancy: medical issues related to wom-
en’s health  Menopause and hormone replacement 
therapy  Menopause is associated with signifi‑
cant physiologic changes, particularly in the car‑
diovascular, skeletal, and central nervous systems. 
Three randomized controlled trials have investi‑
gated the effects of hormone replacement ther‑
apy (HRT) in postmenopausal patients. No in‑
creased risk of severe disease flare was reported, 
although there was a small increase in the risk 
of mild to moderate flare (relative risk, 1.34), as 
compared with placebo.68,69

However, an  apparently increased risk of 
thrombosis seems to be a real threat in women 
with SLE who receive HRT,70 even if these findings 
are limited by the exclusion of patients with aPL 
antibodies and a history of thrombosis. Moreover 
HRT does not seem to increase the risk of cardio‑
vascular events.71,72 Therefore, HRT can be con‑
sidered for short‑term (up to 1- to 2‑year) man‑
agement of severe menopausal symptoms after 
the assessment of the patient’s risk profile, pref‑
erably in stable inactive disease and with negative 
aPL titers. The benefit should be balanced against 
the risk of flare and thrombotic risk.

Screening for malignancies  Multicenter studies 
and meta‑analyses have demonstrated that pa‑
tients with SLE are at higher risk for cervical dys‑
plasia (especially high‑grade squamous intraep‑
ithelial lesions) and vaginal and vulvar cancers 
than general population, due to a higher frequen‑
cy of human papillomavirus (HPV) infection.73‑75 
A relationship between cervical abnormalities and 
previous use of immunosuppressive drugs, par‑
ticularly those exposed to cyclophosphamide in 
a cumulative dose‑dependent way, has been re‑
ported.76,77 Thus, a preventive counseling about 
cancer surveillance appears relevant in sexual‑
ly active patients with SLE who receive immu‑
nosuppressive therapy, and gynecologic visits 
at shorter intervals than in general population 
seem to be a reasonable approach in these pa‑
tients. No increased risk for breast, ovarian, and 
endometrial cancer has been observed; therefore, 
the same screening protocols as in general popu‑
lation are applied.78

Human papillomavirus vaccination  Prospective 
studies have shown a good safety and efficacy 
profile of a HPV vaccine in patients with SLE, 
with no increase in lupus activity or flares and 
excellent seroconversion rates.79,80 The quadri‑
valent HPV vaccine has been associated with ve‑
nous thromboembolic events, even if the signif‑
icance of these findings is not clear.81 Starting 
from the previous considerations about HPV in‑
fection and increased incidence of cervical dys‑
plasia in SLE patients, HPV vaccination should 
be considered in young women with SLE and/or 
APS with stable/inactive disease, carefully weigh‑
ing against thrombotic risks.82

this period. Corticosteroids represent the treat‑
ment of choice in cases of reactivation of SLE 
during pregnancy and can be used as prednisone 
or prednisolone, which is inactivated by enzyme 
11‑β‑hydroxysteroid dehydrogenase 2 and reduce 
fetal exposure to approximately 10% of maternal 
dosage52; therefore, the use of these drugs does 
not replace the use of betamethasone or dexa‑
methasone when they are indicated for fetal lung 
maturation. Exposure to steroids should be lim‑
ited to a minimum dose during pregnancy for 
an increased risk of diabetes, hypertension, and 
premature rupture of membranes.53 However, in 
case of moderate to severe flares, short courses 
of high‑dose and/or intravenous‑pulse glucocor‑
ticoids can be used.5

Azathioprine and calcineurin inhibitors (cyclo‑
sporine A, tacrolimus) are therapeutic resources 
available for active SLE during pregnancy. Aza‑
thioprine has documented safety, can control dis‑
ease activity, and is not associated with teratoge‑
nicity.14,54 The dose should be limited to a maxi‑
mum of 2.5 mg/kg/d to avoid risk of fetal cyto‑
penia and immune suppression.53

Cyclophosphamide, mycophenolate mofetil, 
leflunomide, and methotrexate have teratogenic 
effects and should not be used during pregnan‑
cy.55 In case of severe disease flare during preg‑
nancy, intravenous immunoglobulin and plas‑
mapheresis remain alternative options as addi‑
tional therapies.

There are scarce data on the use and safety 
of belimumab and rituximab during pregnan‑
cy; therefore, these drugs should be used only 
when other pregnancy‑compatible drug cannot 
effectively control maternal disease.56

Low‑dose aspirin should be considered and 
added before conception and during pregnancy 
to decrease the risk of preeclampsia, especially in 
patients with lupus nephritis or those with posi‑
tive aPL antibody titers.57,58 However, all patients 
with positive titers should be stratified for the risk 
of maternal and fetal complications during preg‑
nancy, and a combination therapy of low‑dose as‑
pirin and heparin should be considered.

Heparin and low‑dose aspirin are widely rec‑
ognized as the current treatments of choice for 
APS in pregnancy.59‑61 Heparin is initiated after 
a positive pregnancy test and needs to be contin‑
ued for 6 weeks postpartum. Patients with pri‑
or systemic thrombosis should receive full ther‑
apeutic doses of heparin throughout pregnancy, 
while those with obstetric APS—prophylactic 
doses. Low‑molecular‑weight heparin has dem‑
onstrated similar efficacy to unfractionated hep‑
arin in prospective studies on obstetric APS.62,63 
In patients refractory to these treatment strat‑
egies, an additional use of steroids, intravenous 
immunoglobulin, and plasmapheresis has shown 
benefit in case reports.64‑66

Eventually, physicians should consider adjunct 
supplementation with vitamin D and calcium to 
support bone health, especially for patients on 
steroids and heparin.67
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