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Systemic Lupus Erythematosus (SLE) and Antiphospholipid Syndrome (APS) have
a substantial impact on pregnancy outcomes and require meticulous planning
and management. This article explores the complex interrelationships between
SLE, APS, and pregnancy and provides an overview of the associated risks and
predictors. The crucial role of pre-conception counselling, risk stratification
and tailored treatment plans is highlighted, accompanied by a suggested
practical approach. Recent advancements in therapeutic approaches and
emerging research on promising targeted interventions indicate the potential
for enhanced maternal and fetal outcomes.
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1 Introduction

Systemic Lupus Erythematosus (SLE) primarily affects women of childbearing age.
With ongoing advancements in treatment, patients may anticipate attaining a near-
normal quality of life, wherein family planning may assume a pivotal role. Among
rheumatic diseases, SLE has a distinctive interaction with pregnancy, as both can exert
a detrimental influence on one another. This is particularly relevant for the
approximately 40% of SLE patients who present with antiphospholipid antibodies (aPL)
or secondary Antiphospholipid Syndrome (APS) (1). APS is characterized by the
occurrence of thrombosis and/or obstetric complications in the presence of aPL,
including anticardiolipin antibodies (aCL), anti-b2 glycoprotein-I antibodies (ab2GPI),
and lupus anticoagulant (LA) (2, 3).

For women with SLE and APS who wish to conceive, pregnancy counselling is of
fundamental importance. It includes stratification and adjustment of risk factors,
optimization of medication and individualized planning of antenatal care. This article
outlines pregnancy planning considerations for patients with SLE and APS, drawing on
current research and clinical guidelines.

2 Pregnancy outcomes in SLE and APS

The prognosis for women with SLE who wish to become pregnant has improved
markedly in recent decades, with notable declines in both maternal and fetal mortality.
However, the incidence of maternal and fetal morbidity rates remains higher than in
the general population, carrying an increased risk of pre-eclampsia, miscarriage, fetal
loss, stillbirth, preterm birth, intrauterine growth restriction (IUGR), and small for
gestational age (SGA) infants (4, 5). Furthermore, there is a considerable risk of SLE
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flares during pregnancy and, to a lesser extent, postpartum (6).
Consequently, all pregnancies in SLE are considered high-risk
pregnancies, though the level of risk can vary depending on
disease severity, current activity and additional risk factors, both
related to and independent of SLE (7). A detailed discussion of
this topic will be presented subsequently.

One of the most important additional risk factors is the
presence of aPL. These antibodies are associated with an
elevated risk of adverse pregnancy outcomes (APOs), including
pre-eclampsia, thromboembolism, early and late pregnancy
loss, placental insufficiency, IUGR, preterm delivery, and
perinatal mortality (8). Depending on the data source and the
population included, the live birth rate in women with
untreated APS is around 50%, while it can be increased as high
as 75%-85% with appropriate treatment according to recent
guidelines (9, 10).

3 Predicting and modifying pregnancy
outcomes

Given the complex nature of SLE, considerable effort has been
made to identify reliable risk factors for individuals at increased
risk prior to or during the early stages of gestation. The
PROMISSE study marked a significant advancement in this field
of research. The study provided baseline predictors of APOs in
the 1st trimester, including the presence of LA (OR=8.32),
antihypertensive use (OR=7.05), high disease activity with a
PGA >1 (OR=4.02), while non-Hispanic white ethnicity was
identified as a protective factor (OR=0.45). Among women
without baseline risk factors, the APO rate was 7.8%, compared
to 58% in those who were LA positive or non-white/Hispanic
and undergoing antihypertensive treatment, which led to a fetal/
neonatal mortality rate of 22% due to complications of
prematurity (11). Other studies have shown that existing or
previous lupus nephritis is a significant risk factor for
unfavorable maternal and fetal outcomes (12, 13).

The PROMISSE study, in conjunction with other research, has
demonstrated a correlation between reduced complement levels in
the pre-conception or early gestational period and an increased risk
of disease flares, pre-eclampsia, preterm delivery, and IUGR (14).
This warrants close monitoring of complement dynamics for
early detection of disease flares (15).

Disease activity of SLE at the time of conception is the single
most important predictor for maternal and fetal morbidity, and
it is modifiable. It is well established that achieving a low
disease activity state (LDAS) or remission is crucial when
planning a pregnancy (7). Active disease within 6-12 months
before conception is associated with a two-fold increased risk
of flares and maternal and fetal complications (16, 17). In
recent years, new definitions of and a particular focus on
remission and LDAS in SLE have emerged, raising the question
of whether these states affect the outcome of our patients
differently (18). Two international studies concluded that
remission (as defined by DORIS) at conception is a stronger
protective factor against relapse and complications during

Frontiers in Lupus

10.3389/flupu.2024.1479881

pregnancy than LDAS, with fewer relapses occurring in the 2
years postpartum (19, 20).

(HCQ) is another
protective factor, with extensive empirical evidence for its ability
to reduce the likelihood of both disease flares and APOs.

Emerging evidence indicates that HCQ may be effective in

Hydroxychloroquine well-supported

preventing pre-eclampsia (21-23). In addition, HCQ is being
investigated for its likely beneficial effect in refractory APS,
which will be addressed in a later section.

This growing body of evidence highlights the importance of
prenatal planning and the pursuit of disease remission before
and throughout pregnancy in patients with SLE. Increasingly
precise predictors of individual patient trajectories at the outset
of pregnancy planning enable targeted interventions and closer
monitoring for those at higher risk. At the same time, this
facilitates the efficient distribution of healthcare resources,
avoiding  superfluous tedious

and potentially diagnostic

procedures for patients at relatively lower risk.

4 Pregnancy planning in SLE and APS

It is of utmost importance to inquire about the patient’s
perceptions of family planning at the appropriate time and in a
repetitive manner. This is a crucial step in addressing several
pivotal issues along the patient's journey, even before the
actual planning of the pregnancy. Several important topics
must be addressed:

1. Contraception: When pregnancy is either undesired or must be
postponed due to active disease or the need for teratogenic
medication, it is essential to evaluate the most reliable and
suitable contraceptive methods. Changes in medication provide
an excellent opportunity for contraceptive counselling, a need
underscored by the continued underuse of effective
contraception in SLE patients (24, 25).

2. Fertility: Advances in SLE management, such as the use of
gonadotropin-releasing hormone analogues (GnRHa), the
Euro-Lupus regimen, and new therapeutic options, have
mitigated infertility risks due to the gonadotoxic effects of

(26).

indirectly impact fertility by delaying pregnancy to a time

cyclophosphamide However, treatment can still
when ovarian reserve is declining. In both scenarios, fertility
preservation options should be discussed, and referral to a
gynecologist may be necessary.

3. Pregnancy: When pregnancy is desired, a comprehensive
conception plan must be developed. From the patient’s
perspective, one of the primary objectives is to acquire
knowledge on this special topic and to build their

Ideally,

should be aware that pregnancy in these conditions will

individual multidisciplinary network. patients
require foresight planning and in some cases a modification
in medication or other measures, which may result in
further postponement of their plans. This approach helps to
avoid unplanned pregnancies and unfavorable maternal and

fetal outcomes.
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Effective pregnancy planning for women with SLE and APS
necessitates consideration at multiple levels. An algorithmic
approach, as illustrated in Figure 1 and outlined in the following
section, can help to address these issues systematically and

ensure thoroughness.

4.1 Step 1: evaluation of SLE disease activity

It is recommended that SLE should be in remission or at least
in LDAS for 6 to 12 months prior to conception (7, 27). This range
results from the varying severity of the disease. If the assessment
reveals high disease activity, SLE must be treated following
established guidelines and pregnancy must be postponed. In case
of moderate disease activity, the objective of optimal disease
control must take precedence over the possibility of conception.
However, the rheumatologist can often use medication that is
already compatible with pregnancy.

4.2 Step 2: medication management

All medication taken by the woman must be reviewed for safety
during pregnancy. Compatible drugs should be continued

10.3389/flupu.2024.1479881

throughout pregnancy with risks weighed against benefits for
both mother and child.

Given its numerous beneficial effects on disease control and
complications, it is recommended that HCQ may be continued
(or started).
(DMARDs) with a favorable safety profile during pregnancy
While
prednisolone is inactivated in the placenta and can be applied

Other disease-modifying anti-rheumatic drugs

include azathioprine, cyclosporine and tacrolimus.
during pregnancy, prolonged use of doses above 7.5 mg/day has
been associated with an increased risk of gestational diabetes,
SGA babies, and a shorter gestational age (28).

There is growing evidence supporting the use of biologics such
as belimumab and rituximab during pregnancy when clinically
indicated. However, this is not yet sufficient to justify a general
recommendation, and any decision to use these drugs during
be

approximately 500 pregnancies

pregnancy must made on a case-by-case basis. In

involving belimumab and
approximately 300 pregnancies involving rituximab, respectively,
no evidence of a teratogenic effect has been identified (29-32). A
similar amount of data is available on ocrelizumab, a B-cell
inhibitor that targets CD20 (32). The use of rituximab in the 2nd
or 3rd trimester has been associated with the potential for
transient B-cell depletion in the neonate in small case series (33).
It is therefore recommended to avoid live vaccinations of infants

SLE disease
acitvity
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control disease activity ‘ ‘ control disease activity ‘

Remission or low disease
activity for 6-12 months

use pregnancy compatible
‘medication if possible
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*Low disease activity: SLEDAI < 4, allowing for e.g. constitutional symptoms, mild arthralgia or cutaneous
*Moderate disease activity: SLEDAI 5-12, e.g. re arthritis, rash, serositis,

, minor

*High disease activity: SLEDAI>12, major organ threatening disease (e.g. cerebritis, myelitis, lupus nephritis, severe hematological manlfestatlons severe rash)

FIGURE 1
Proposed algorithm to plan pregnancy in SLE and APS patients.
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if the mother has been treated from the 2nd trimester onwards with
one of these biologics.

with  known effects
cyclophosphamide, mycophenolate mofetil and methotrexate),

For drugs teratogenic (namely
discontinuation before conception is advised, with the usual
that

employed. The effectiveness and tolerability of the new

recommendation being compatible alternatives be
treatment should be assessed for at least 3-6 months before
attempting pregnancy.

Angiotensin-converting enzyme (ACE) inhibitors or
angiotensin receptor blockers are often used in the management
of lupus nephritis or hypertension. Exposure during the 2nd and
3rd trimesters can result in inadequate blood supply to the
placenta, leading to fetal hypotension, renal impairment, and
oligohydramnios (34, 35). In line with current recommendations,
the most practical approach is to cease these medications at the
time of a positive pregnancy test and, if necessary, employ safe
alternatives, such as methyldopa (36). SGLT2 inhibitors are
increasingly used due to their nephroprotective features. in vitro
studies suggest placental transfer and the available data on
SGLT2 inhibitors in human pregnancy is very scarce and
insufficient to allow the formulation of any recommendations
regarding their use (37, 38).

Phenprocoumon and Warfarin are associated with an
increased risk of major malformations if the unborn child is
exposed at 9th gestational week (GW) or later and is replaced
by therapeutic low-molecular-weight heparin (LMWH) (39). In
clinical practice, this change is justifiable in the case of a
positive pregnancy test up to the 6th week of pregnancy if a
regular menstrual cycle, comprehensive information and
adherence are given.

Nonsteroidal anti-inflammatory drugs (NSAIDs) can be used
until the 28th week at the lowest effective dose, when risk of
premature closure of the ductus arteriosus botalli increases, but
their use should be restricted from the 20th week due to potential
renal dysfunction and oligohydramnios (40). In contrast, low-dose

acetylsalicylic acid (LDA) is safe and demonstrated reduction of

TABLE 1 Assessment of additional risk factors in SLE pregnancies.

10.3389/flupu.2024.1479881

pre-eclampsia risk if started before 16th GW (41). Hence, it is
recommended for all women with SLE, particularly if additional
risk factors are present (e.g., extreme age, arterial hypertension,
pre-existing renal disease or aPL).

4.3 Step 3: assessment of associated risk
factors

Although often overlooked, the assessment of associated
risk factors is an element as important as the evaluation of
disease activity and the adjustment of medication. These can
be broadly divided into three categories: Factors directly
related with SLE (severe organ manifestations or damage, and
some autoantibodies that pose additional risk), maternal risk
factors and comorbidities, and previous pregnancy
complications. Table 1 provides a comprehensive overview of
the key considerations.

Basic measures include advising all women planning a
pregnancy to take daily folic acid and ensure adequate vitamin D
intake, particularly if heparin or glucocorticoids (GCs) are
employed. It is also highly recommended that vaccination status
is up to date.

While most additional risk factors can be managed effectively,
there are instances where pregnancy is contraindicated. This is
particularly true in cases of severe cardiac, pulmonary, or renal
impairment, or when previous severe pregnancy complications

occurred despite appropriate treatment (27).

4.4 Digression: neonatal lupus

The presence of anti-Ro/SS-A and anti-La/SS-B antibodies
can lead to neonatal lupus, which manifests in two forms that
differ in timing and severity. About 10% of neonates may
experience transient, self-limiting postnatal symptoms, such as
annular erythematous lesions, asymptomatic liver involvement,

Risk stratification

additional risk factors

Organ manifestations Laboratory Previous pregnancy Maternal risk factors &
parameters complications comorbidities
Modify where possible & « Cardiac manifestation o aPL (risk profile) '« Miscarriages o Age
adapt follow-up o Pulmonary manifestation « Anti-Ro/SS-A o Fetal death o Obesity
» Renal manifestation anti-La/SS-B « IUGR « Arterial hypertension
o (pre-)eclampsia « Diabetes mellitus
o HELLP syndrome o Thyroid disease
o Preterm birth « Previous thrombosis or non-
o SGA infant modifiable risk factors for thrombosis
o (incomplete) vaccination status
o Alcohol
« Nicotine
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mild hepatosplenomegaly, and cytopenia. More concerning is
the risk o congenital heart block (CHB), which may develop
between the 18th and 26th GW in 1%-2% of cases, with a
17% in
). For women with a previously affected

recurrence risk of approximately subsequent
pregnancies (42—
fetus, weekly fetal echocardiograms are recommended from
16th GW to monitor for CHB. In women with no prior
history of CHB, the optimal frequency of monitoring is
debated, with suggestions ranging from biweekly checks to
checks during routine obstetric visits, largely due to the fact
that there is no effective treatment if CHB is detected (45).
Fluorinated GCs and IVIG have shown no better efficacy than
). HCQ is currently the only

medication proven to reduce the risk of CHB when started

a wait-and-see strategy (46,

before conception or early in pregnancy (48, 49).

4.5 Digression: aPL and APS

According to EULAR and ACR recommendations, women
with SLE and high-risk aPL profile (LA positive or double/
triple positive for aPL) without previous thrombotic or
obstetric manifestations should receive LDA during pregnancy.
If a history of obstetric APS is present, LDA should be initiated
prior to conception and supplemented with prophylactic
LMWH as soon as the pregnancy test is positive until 6-12
weeks postpartum. In the case of thrombotic APS, LDA should
be started upon pregnancy in addition to therapeutic LMWH.
In refractory cases despite these measurements, escalation from
prophylactic to therapeutic LMWH or addition of HCQ or
low-dose prednisolone can be considered on a case-by-case
basis (27, 50).

4.6 Final remarks: individualized risk
stratification and tailored treatment plan

Considering disease activity, medication and additional risk
factors, an individualized risk stratification is carried out step
by step with a special attention to modifiable risks. Based on
this assessment, patient and physician can collaboratively set
up a tailored treatment plan with necessary measures before
and during pregnancy. This also sets the starting point to build
a multidisciplinary team with obstetricians and others to
monitor and manage the pregnancy closely. Of course,
frequent adjustments to the treatment plan might be made as

pregnancy progresses.

Pregnancy in women with SLE and APS requires meticulous
planning and management to mitigate risks and improve
outcomes. By leveraging current knowledge and available
treatments, rheumatologists can support these patients in

Frontiers in
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achieving successful pregnancies. However, major challenges
remain, and ongoing research is promising to address these.

5.1 Neonatal lupus

Up until this point in time, it has not been possible to provide
women with anti-Ro/SS-A and anti-La/SS-B antibodies with a
more accurate estimation of the actual risk of their offspring
developing CHB than the figures previously mentioned. This
impairs optimized and cost-effective monitoring and therapeutic
approaches. The STOP BLOQ study examines a multi-step
approach to address various obstacles simultaneously. The initial
findings of this ongoing study appear to corroborate the
hypothesis that elevated anti-Ro/SS-A titers are associated with
an increased prevalence of CHB, and that low titers may possess
a potential negative predictive value. Moreover, the authors
present compelling evidence for the efficacy of home monitoring
conducted by expectant women for the prompt identification of
The hypothesis that this early
detection of CHB in a population at higher risk provides a

newly emerging CHB (51).

window of opportunity for therapeutic intervention is now
being investigated.

5.2 Therapeutic options in APS

The protective role of HCQ in the context of pregnancy is well
established in SLE. However, its potential benefit in the context of
APS is less clear. Retrospective cohort studies suggest that the
addition of HCQ to standard treatment in refractory obstetric
APS is associated with fewer miscarriages, a higher live birth rate
and a lower prevalence of pre-eclampsia and IUGR (52, 53).

However, the validity of these studies is limited due to their
retrospective nature, heterogeneous groups and small cohort size.
Given the potential benefit of this long-known, pregnancy-
compatible and well-tolerated substance in refractory high-risk
pregnancies, there is an urgent need for more reliable data.
Accordingly, the HYPATIA study, a prospective, randomized,
controlled trial designed to address this question, is highly commended.

Another promising avenue for improving pregnancy outcomes
of women with APS is the IMPACT study. The authors have
previously identified TNF-o as a critical downstream effector of
abnormal placental development in APS, which can lead to fetal
). They are
now investigating the potential protective effect of certolizumab
to APOs
Preliminary results indicate safety even with respect to the

damage, pre-eclampsia and placental insufficiency (

in relation associated with poor placentation.

development of anti-dsDNA-antibodies or signs of SLE (55).

5.3 Future directions

These studies, along with other ambitious and outstanding
projects, will enhance our understanding and broaden our
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diagnostic and therapeutic armamentarium. This will inform
updates to the guidelines and eventually improve the care and
counselling provided to women with SLE and APS.
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