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Pregnant women with rheumatic and musculoskeletal diseases (RMDs) have a
higher risk of adverse pregnancy and perinatal outcomes compared to those
without RMDs. Although evidence-based guidelines have been developed for
the reproductive health care and management of these individuals, multiple
areas of uncertainty exist around the diagnosis and treatment of pregnant
patients with confirmed or suspected RMDs. We present a series of outpatient
cases that address areas of uncertainty in the field of reproductive
rheumatology. Expert opinions were elicited from rheumatologists who have
expertise in the reproductive health of individuals with RMDs to build new
understanding around diagnosis or treatment approaches. The cases focused
on the interpretation of antiphospholipid antibodies in various clinical
scenarios, diagnosis and management of nephrotic-range proteinuria during
pregnancy, and the use of tumor necrosis factor inhibitors during pregnancy.
Our objective was not to replace existing guidelines and classification criteria
but rather to provide a range of expert opinions that rheumatologists might
consider when tailoring treatment and care for patients, particularly in
challenging situations with limited data.
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Introduction

While many pregnant individuals with rheumatic and musculoskeletal diseases (RMDs)

experience safe and healthy pregnancies, they have a higher risk of experiencing adverse

pregnancy outcomes than individuals without RMDs, including preeclampsia, preterm

birth, and maternal and fetal mortality (1). To enhance reproductive outcomes among

individuals with RMDs and to standardize safe and effective treatment approaches during

pregnancy, the European League Against Rheumatism (EULAR), the British Society for

Rheumatology (BSR), and the American College of Rheumatology (ACR) have developed

evidence-based guidelines for reproductive health (2–4). The ACR and EULAR have also

codeveloped classification criteria for systemic lupus erythematosus (SLE) and

antiphospholipid syndrome (APS), both of which are associated with high risk of
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pregnancy morbidity. APS in particular may co-occur with and

complicate multiple RMDs (5, 6). In addition, the United States

Preventive Services Task Force (USPSTF) has published a

guideline for the use of low-dose aspirin to prevent preeclampsia

in people with risk factors such as systemic lupus erythematosus

and antiphospholipid syndrome (7).

However, guidelines and classification criteria do not—and

cannot—address all of the real-world clinical scenarios that affect

the care of pregnant individuals with RMDs. In clinical practice,

rheumatologists may be confronted by challenging scenarios in

the “gray zone” of management, without high-quality evidence or

guidelines to support their medical decision-making. In this

study, we present several cases from the outpatient clinical

setting that address areas of uncertainty in the field of

reproductive rheumatology. Rheumatologists with expertise in

reproductive rheumatology served as clinical consultants and

provided feedback about how they might approach the cases in

their own clinical practices. Our objective was not to reach a

consensus on the diagnosis or management of each case but to

present different expert opinions that an outpatient

rheumatologist might consider when developing their own

diagnostic or treatment plans for pregnant patients with RMDs.
TABLE 1 Reference ranges for laboratory tests (5, 6, 18, 34).

Test Reference ranges
titer

Antinuclear antibody (ANA) Normal: <1:80

Double-stranded DNA Negative: <10 IU/ml

Indeterminate 10–15 IU/ml

Elevated: >15 IU/ml

Antiphosphatidylserine/prothrombin antibodies
(aPS/PT) IgG/IgM/IgA

Low: <40 GPL

Moderate: 40–79 GPL

High: ≥80 GPL
Anticardiolipin antibodies IgG/IgM/IgA (aCL) Low: <40 GPL

Moderate: 40–79 GPL

High: ≥80 GPL
Beta 2 glycoprotein I antibodies IgG, IgM, IgA
(aβ2GPI)

Low: <40 GPL

Moderate: 40–79 GPL

High: ≥80 GPL
Lupus anticoagulant [prolonged partial
thromboplastin time, dilute Russell’s viper venom
time (dRVVT), dRVVT 1:1 mixing study if dRVVT
is prolonged, hexagonal phase confirmation]

Detected

Not detected

- PTT-LA screen ≤40 s
- dRVVT screen ≤45 s

24-h urinary protein Normal: 100 or 150 mg/day

Ro/La antibodies (SS-A, SS-B) <1.9 AI

Smith/RNP antibodies <1.9 AI

Scleroderma-70 antibodies <1.0 AI

Jo-1 antibody <1.0 AI

Rheumatoid factor (RF) <14 IU/ml

Erythrocyte sedimentation rate (ESR) 0–20 mm/h

C-reactive panel (CRP) <8.0 mg/L

Albumin 3.4–5.0 g/dl

Uric acid 2.5–6.2 mg/dl

Clinical disease activity index for rheumatoid
arthritis (CDAI)

Remission: ≤2.8
Low: >2.8–≤10
Moderate: >10–≤22
High: >22
Materials and methods

The University of Pittsburgh Institutional Review Board

deemed this study as exempt. Four rheumatologists were

recruited via referral sampling based on their expertise in

reproductive rheumatology, including clinical care and research

related to pregnancy in the RMDs (LS, BB, CE, JZ); participation

as co-investigators in the multi-site Maternal Autoimmune

Disease Research Alliance (MADRA) Registry (LS, BB, CE, JZ);

co-authorship of the 2020 ACR Guideline for the Management

of Reproductive Health in Rheumatic and Musculoskeletal

Diseases, including service as guidelines chair (LS, BB); and dual

certification in both pediatric and adult rheumatology (CE).

These experts practice in academic rheumatology centers

representing the northeast, southern, western, and midwestern

regions of the United States.

Cases and clinical questions were informed by (1) the PI’s

(MBT) clinical practice, a specialized reproductive health and

pregnancy-focused rheumatology clinic in the UPMC healthcare

system (Pittsburgh, PA); (2) case presentations at the 12th

International Conference on Reproduction, Pregnancy, and

Rheumatic Diseases and other regional and national meetings;

and (3) feedback from co-authors and other rheumatology

colleagues. Cases were edited for simplicity and clarity, with the

goal of highlighting one or two key topics of clinical uncertainty

for discussion. The cases were circulated to the experts for review

prior to a virtual group session. During the session, the PI

presented each case as well as a series of clinical questions about

diagnosis, management, or treatment. Twenty minutes of

discussion were maximally allocated to each case. The session

concluded with a discussion of other “gray zone” areas in the

outpatient management of patients with RMDs. Cases, clinical
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questions, and expert opinions are presented in the Results

section. Reference ranges are presented in Table 1.
Results

Case 1: does this pregnant patient have a
high risk of obstetric antiphospholipid
syndrome (OAPS) and require
anticoagulation?

Interpreting antiphospholipid antibodies of
unclear significance in a pregnant patient with
recurrent pregnancy loss

CC: E.G. is a 25-year-old female, currently pregnant at 8 weeks

of gestation (G3P020), who has a history of recurrent pregnancy

loss. She has been healthy and is prescribed only a prenatal

vitamin. She is referred to you because of abnormal labs ordered

by her obstetrician:

• Antinuclear antibody (ANA): 1:80 speckled pattern

• Anticardiolipin antibody (aCL) IgM: 24.4 GPL

Obstetric History

• G3P0020
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Fro
○ Three total pregnancies
ntiers
▪ 0 term births, 0 preterm births, 2 miscarriages, 0 living

children

▪ Currently pregnant
• Pregnancy 1: anembryonic pregnancy

• Pregnancy 2: intrauterine fetal demise at 25 weeks of gestation

○ Cause of death unknown

○ Pathology done outside the hospital: hemorrhagic findings

were observed in the fetal lung, but no additional findings

were reported.

Maternal Labs

• ANA 1:80 speckled

• Double-stranded (dsDNA) negative

• Extractable nuclear antigens negative

○ Ro/La (SSA/B)

○ Smith/RNP antibodies

○ SCL-70

○ JO-1

• Complements normal

• Antiphospholipid syndrome (APS) workup conducted 12 weeks

apart:

○ aCL IgM 24.4 GPL, then 25.7 GPL 12 weeks later
▪ aCL IgG and IgA negative
○ Lupus anticoagulant (LAC) negative

○ Beta-2-glycoprotein I (B2GPI) antibodies negative

Review of Systems and Physical Exam

• Feels well, but tearful and anxious about losing another pregnancy

• Vitals and physical exam normal

Update

• After the initial visit, a physician colleague orders

antiphosphatidylserine antibodies with the following results,

which remain positive on serial testing. You are asked to

comment on these findings and the patient’s risk of OAPS.

○ Antiphosphatiydylserine IgG > 150 GPL

○ Antiphosphatidylserine IgM > 150 GPL

In this case, the patient, who was pregnant, had previously

experienced two recent and consecutive pregnancy losses—one

pre-fetal loss (<10 weeks) and one fetal death at 25 weeks of

gestation—without pathologic evidence of placental insufficiency.

The patient had persistently positive anticardiolipin IgM

antibodies at low titers. However, the patient also had high-titer

antiphosphatidylserine (aPS) antibodies, which are not currently

included in the classification criteria for antiphospholipid

syndrome (APS). The clinical question was whether this patient

should be treated for APS during the current pregnancy to

prevent another pregnancy loss.

Antiphospholipid syndrome (APS) is an autoimmune

condition that is associated with the presence of antiphospholipid

antibodies [aPL, i.e., lupus anticoagulant (LAC) and/or

anticardiolipin (aCL) or anti-beta-2-glycoprotein I IgG/IgM

antibodies (aβ2GPI)] and evidence of thrombosis across the

vasculature, including placental insufficiency and complement

activation (8, 9). As detailed in the 2023 ACR/EULAR
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antiphospholipid syndrome (APS) classification criteria,

pregnancy morbidity can be a manifestation of obstetric APS

(OAPS), with clinical features that include pre-fetal death before

10 weeks of gestation, fetal death between 10 and 15 weeks or 16

and 34 weeks of gestation without preeclampsia or placental

insufficiency, or preeclampsia or placental insufficiency with or

without severe features and with or without fetal death (5).

Points are assigned to each clinical and laboratory domain, and

at least three points from each clinical or laboratory domain—

with a total score of at least 6—are required to meet the

classification criteria for APS.

Among the laboratory tests in the APS classification criteria,

LAC explains most of the thrombotic risk attributed to

antiphospholipid antibodies (10–13), and even if treated, people

with positive vs. negative LAC have a 30% greater likelihood of

adverse pregnancy outcomes (14). Other serologies associated

with APS include positive aCL or anti-beta-2-glycoprotein I

antibodies (5, 13). aCL or aβ2GPI IgG antibodies may be

associated with pregnancy losses irrespective of titer; in contrast,

the clinical significance of isolated aCL and aβ2GPI IgM isotypes

is unclear and has not consistently been demonstrated to

increase the risk of adverse pregnancy outcomes, particularly

when in low or medium titers (<80 GPL) (14–17).

While not included in the current ACR/EULAR classification

criteria for APS, antiphosphatidylserine/prothrombin (aPS/PT)

antibodies are antiphospholipid antibodies that have been evaluated

for potential significance in the diagnosis of APS (18). aPS/PT

antibodies are detected by solid-phase assays and include antibodies

to phosphatidylserine–prothrombin and prothrombin alone. These

antibodies are less sensitive to anticoagulation and acute phase

proteins than the LAC, although newer laboratory approaches can

remove anticoagulants from plasma and increase the reliability of the

LAC (19). Conflicting estimates of the sensitivity and specificity of

aPS/PT antibodies have been reported in the literature, and while

some prospective studies demonstrate an association of aPS/PT with

thrombosis, small cohort sizes and restriction to single centers have

limited the generalizability of findings (18, 19). In a communication

from the International Society on Thrombosis and Haemostasis

Scientific and Standardization Committee, aPS/PT antibodies were

not felt to provide additional value beyond LAC in the diagnosis of

thrombotic APS but were felt to potentially add value to the

diagnosis of thrombotic APS as compared to aCL and antibodies—

particularly when present in high titers (19).

Antiphosphatidylserine/prothrombin antibodies may also add

value to the diagnosis of OAPS. In a retrospective study of 653

controls and patients with OAPS and thrombotic APS, aPS/PT

IgG or IgM were present in 40.5% and 32.1% of patients with

OAPS, respectively (19). In regression analyses, OAPS was

significantly associated with aPS/PT IgG and/or IgM, even after

the addition of aCL IgG, aCL IgM, aβ2GPI IgG, or aβ2GPI IgM

to models. However, when adjusting for the presence of LAC, the

associations between aPS/PT IgG or IgM and OAPS became

insignificant. These data suggested a possible added benefit of

aPS/PT IgG and IgM in the workup of OAPS—particularly if

LAC is negative. The associations of aPS/PT antibodies with APS

were also evaluated in a study of Chinese patients with OAPS,
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APS, and seronegative APS, many of whom had concomitant

autoimmune or connective tissue diseases (20). The study

reported that aPS/PT antibodies were detected in approximately

50% of seronegative APS patients, and over 90% of patients with

LAC positivity also had positive aPS/PT IgG and IgM. In

addition, aPS/PT IgG and IgM were strongly associated with fetal

loss (OR 10.41, 95% CI: 5.47–21.63). These data cumulatively

suggest that aPS/PT IgG and IgM antibodies are associated with

adverse pregnancy outcomes; are correlated with LAC, which is

the most robust test at present for diagnosing APS; and may

potentially be useful in cases in which some index of suspicion

for APS exists but other aPLs are negative or inconclusive.

Classification criteria are developed, in part, to standardize a

patient population for research studies (21); thus, the ACR/

EULAR criteria may have limited utility in the diagnosis of APS

in real-world clinical practice. While many individuals affected

by pregnancy loss may not meet the classification criteria for

OAPS, other tests in the “gray zone” of diagnosis may help to

support a clinical diagnosis of OAPS, which, if treated, can

increase the likelihood of improved pregnancy outcomes (13).

Recurrent and/or late-stage pregnancy losses can be devastating

to patients and families, particularly when there is no clear

etiology of fetal death. We sought to understand if and how

reproductive rheumatologists used low-titer aCL and high-titer

aPS/PT antibodies to evaluate a person with recurrent fetal loss.

Expert opinion
How would you approach determining if antiphospholipid
syndrome had been a factor in the patient’s two pregnancy
losses?
Experts did not attribute the clinicopathologic finding of pulmonary

hemorrhage on prior fetal autopsy to the patient’s antiphospholipid

antibodies. However, experts overwhelmingly felt that a review of

the placental pathology of the prior pregnancy would have been

important in determining if the antiphospholipid syndrome could

have contributed to the earlier pregnancy losses. Experts

recommended requesting a second histologic opinion from an

academic-affiliated pathologist, as the pathologic review of the

current case was limited. If no lesions characteristic of APS were

observed in the placental pathology, experts felt that the

likelihood of APS complicating the prior pregnancy was low

despite the presence of high-titer aPS/PT antibodies.

Would you recommend anticoagulation to a pregnant
person with recurrent, low-titer antiphospholipid
antibodies and recurrent pregnancy loss?
Experts did not feel the patient’s low-titer aCL IgM was a clinically

significant finding and would not have recommend anticoagulation

based on this individual result.

Do you check antiphosphatidylserine/prothrombin
antibodies and in what contexts?
Most experts would consider checking aPS/PT antibodies in a

patient with recurrent pregnancy losses with placental pathology

suggestive of vascular insufficiency or thrombosis and who

otherwise had negative lupus anticoagulant and subthreshold

negative aCL and aβ2GPI. One expert routinely checked for
Frontiers in Lupus 04
antichromatin antibody levels and aPS/PT antibodies among

patients whom they assessed for connective tissue disease and

recurrent pregnancy losses. However, other experts rarely tested

for aPS/PT antibodies as part of their approach for determining

the etiology of pregnancy loss, unless clinical suspicion for APS

was already high.

How would you treat this patient?
All experts would recommend low-dose aspirin (LDASA) at 12

weeks of gestation for primary prevention of preeclampsia for

this patient with recurrent pregnancy loss and high-titer aPS/PT

antibodies. Most experts did not feel that this patient required

low-molecular-weight heparin (LMWH) based on her serologic

profile and in the absence of compelling evidence of placental

insufficiency. However, given the patient’s devastating prior

pregnancy outcomes, two experts felt that prophylactic-dose

LMWH could have been considered and recommended a shared

decision-making conversation with the patient to discuss the

potential risks and benefits of treatment. Experts would not have

recommended anticoagulation if the patient had high-titer aPS/

PT antibodies without a history of recurrent fetal losses or other

clinical evidence of APS.
Case 2: did this person have obstetric
antiphospholipid syndrome and require
anticoagulation in a future pregnancy?

Treatment decisions for a patient with positive
antiphospholipid antibodies and a history of
abnormal placental pathology who is planning for
a future pregnancy

CC: D.C. is a 39-year-old, non-pregnant (G1P1) female,

referred by her obstetrician for pregnancy planning. She was

diagnosed with undifferentiated connective tissue disease

(UCTD) by another rheumatologist due to sicca, fatigue,

myalgias, arthralgias, and the following labs:

• ANA 1:1,280 speckled pattern; aβ2GPI antibody IgM, 59.7 GPL;

aCL IgM, 25.8 GPL

• Negative or normal extractable nuclear antigens, rheumatoid

factor (RF), complements, serum protein electrophoresis

(SPEP), kappa lambda light chains, complete blood count

(CBC), complete metabolic pattern (CMP), erythrocyte

sedimentation rate (ESR), C-reactive protein (CRP)

• Normal eye exam (negative Schirmer/dry eye testing with

ophthalmologist)

• Deferred minor salivary gland biopsy, sudomotor testing

• Multiple medication intolerances, could not tolerate brand or

generic hydroxychloroquine

Obstetric History

• G1P1001

• 1 term birth, 0 preterm births, 0 abortions, 1 living child

delivered 1 year ago

• Prior pregnancy: Healthy term pregnancy. Spontaneous vaginal

delivery at 38 weeks
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• Birthweight (21st growth percentile), normal APGAR. The child

is healthy.

• Pathology: Obtained as the placenta appeared small in size.

Features of maternal malperfusion were observed, with a

hypoplastic placenta in the <3rd percentile of size,

hypermature chronic villi, increased syncytial knots, delayed

maturation, and involving up to 20% of villi examined.

Narrow inserting three-vessel umbilical cord. No thrombi or

infarcts were observed.

Maternal Labs

• ANA 1:1,280 speckled

• dsDNA negative

• Extractable nuclear antigens negative

○ Ro/La (SSA/B)

○ Smith/RNP

○ SCL-70

○ JO-1

• CBC, CMP, complements, RF, ESR, CRP, SPEP negative or

normal

• Anti-beta-2-glycoprotein I (aβ2GPI) IgM 60.0 GPL on two

occasions 12 weeks apart

○ aβ2GPI IgG, IgA negative

• Anticardiolipin (ACL) IgM 26.0 GPL on two occasions 12 weeks

apart

○ ACL IgG and IgA negative on two occasions 12 weeks apart

• Lupus anticoagulant (LAC) negative on two occasions 12 weeks

apart

Review of Systems and Physical Exam

• Multiple complaints on review of systems, including dysesthesias,

fatigue, cognitive dysfunction, arthralgias, myalgias, hair shedding,

and migraines

• Vitals and physical exam normal. Sensitive to light touch

throughout the exam.

Update

• Another clinician rechecks antiphospholipid antibodies. Anti-

beta-2-glycoprotein I and anticardiolipin antibodies are now

negative. Testing was done in the same laboratory network

but at a different laboratory than the prior testing. LAC

remains negative.

In this “gray zone” case, the patient had a presumed diagnosis of

undifferentiated connective tissue disease (UCTD) and was

planning for a future pregnancy in the context of a prior term

pregnancy with normal-weight neonate and placental findings

suggestive of malperfusion or insufficiency. The patient also

tested positive for moderate-titer aβ2GPI IgM antibodies and

low-titer aCL IgM antibodies on two of three occasions.

UCTD is a condition in which a person has symptoms and/or

laboratory tests that are suggestive of but do not meet the threshold

for diagnosis of a specific connective tissue disease (CTD) such as

systemic lupus erythematosus (SLE) or Sjogren’s disease (22). UCTD

may be associated with abnormal serologic findings, and in one

review, 10%–24.8% of individuals with UCTDs have aPLs (23). Up

to 30% of patients with UCTD, over time, will develop a systemic
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which has the potential to worsen during pregnancy (24).

As described in Case 1, placental insufficiency is included as a

clinical domain in the 2023 ACR/EULAR antiphospholipid

syndrome classification criteria and defined as estimated fetal

weight of less than the 10th percentile for gestational age or

postnatal birth weight less than the 10th percentile for gestational

age in the absence of genetic conditions or fetal–neonatal

syndromes associated with growth restriction. In addition, one or

more of the following features are required: (1) fetal hypoxemia:

abnormal or non-reassuring fetal surveillance tests or abnormal

Doppler flow velocimetry waveform analysis; (2) severe

intrauterine fetal growth restriction, defined as estimated fetal or

postnatal birth weight of <3rd percentile for gestational age; (3)

oligohydramnios; (4) maternal vascular malperfusion on placental

histology: placental thrombosis/infarction, inadequate remodeling

of the uterine spiral arteries, decreased vascular synctitial

membranes, increased syncytial knots, or decidual inflammation.

Not all placental lesions are specific for APS. As indicated in the

ACR/EULAR APS criteria, maternal vascular malperfusion on

placental histology or small placenta size is insufficiently specific to

add to the classification criteria for APS. Up to 50% of all healthy

pregnancies demonstrate some evidence of vascular malperfusion,

with increased incidence in the general population among pregnant

people of advanced maternal age (age equal to or greater than 35,

such as this patient) and/or who have obesity (25, 26).

EULAR recommends preconception or first-trimester use of

LDASA for asymptomatic aPL carriers, people with SLE without

prior thrombotic APS or OAPS, and females with OAPS history

irrespective of pregnancy status (27). Among pregnant

individuals with positive aPLs, the ACR Reproductive Health

Guideline conditionally recommends treatment with LDASA

starting in the first trimester if no prior thromboembolism or

obstetric APS but does not advocate for the use of

anticoagulation (2). UCTD alone is not an indication for

anticoagulation during pregnancy, although an SLE diagnosis

warrants treatment with LDASA starting around 12–16 weeks for

preeclampsia risk reduction (2, 7, 28).

In contrast, the ACR Reproductive Health Guideline does

advocate for treatment with prophylactic-dose LMWH and

LDASA among people with obstetric APS and treatment with

therapeutic-dose LMWH or unfractionated heparin (UFH) and

LDASA for thrombotic APS (2). LMWH and UFH are associated

with relatively few health risks to the pregnant person who

requires anticoagulation and do not cross the placenta (29). UFH

is associated with fewer bleeding episodes, a longer half-life,

lower risk of heparin-induced thrombocytopenia, and less loss of

bone mineral density than fractionated heparin. Enoxaparin, a

type of LMWH, is associated with lower bleeding rates than full-

strength aspirin, and bleeding rates are similar between

enoxaparin users and untreated controls (30, 31).

In this case, while the patient had a prior healthy pregnancy

outcome, OAPS was considered given positive antiphospholipid

antibodies on two occasions and abnormal placental findings.

However, subsequent antiphospholipid testing was negative.

We sought to understand how experts would make decisions
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around the patient’s diagnosis and need for anticoagulation for a

future pregnancy.

Expert opinion
How would you characterize this person’s risk for
adverse pregnancy outcome based on their possible
UCTD diagnosis?
Most of the experts felt that a diagnosis of UCTD could provide

more support for a diagnosis of APS; however, they felt that this

patient’s symptoms could also have been explained by

fibromyalgia or centralized pain syndrome. Experts felt that the

diagnostic testing for Sjogren’s disease was incomplete. While the

patient’s ophthalmologic testing had not demonstrated dry eye,

two experts advocated for minor salivary gland biopsy. One

expert felt that if a diagnosis of Sjogren’s disease was established,

the addition of therapeutic-dose hydroxychloroquine could have

been used to enhance pregnancy outcomes and perhaps provide

a weak antithrombotic benefit to the patient given her positive

aPLs. Other experts felt less confident that pregnant patients with

Sjogren’s disease benefitted from hydroxychloroquine during

pregnancy, unless they had high-titer Ro or La antibodies;

hydroxychloroquine has been suggested to reduce the incidence

of congenital heart block as part of the neonatal lupus syndrome

(2, 32). Experts would not have been more likely to provide

anticoagulation to this patient even if Sjogren’s disease were

diagnosed, although several experts felt more confident that the

aPLs could be clinically significant in that context.

Did this patient have obstetric APS in her first pregnancy?
Given the limited associations between aCL and aβ2GPI IgMs and

adverse obstetric outcomes, experts felt that placental features of

the prior pregnancy would be important in assessing the

possibility of OAPS in this patient and guiding future treatment

decisions. As placentas with evidence of malperfusion or

hypoplasia are fairly common, even among healthy pregnancies,

the pathology was not clearly suggestive of APS; however, several

experts suggested that fetal growth restriction or small for

gestational age birthweight (defined as birthweight <10th

percentile for gestational age (33)) during the prior pregnancy

would have strengthened their recommendations for

anticoagulation during a subsequent pregnancy.

How would you treat this patient in a future pregnancy?
Given the positive aPLs on two of three occasions and non-specific

evidence of placental malperfusion in the G1 pregnancy, all experts

felt that LDASA was indicated in a subsequent pregnancy. The

experts all agreed that the patient did not require anticoagulation

while she was not pregnant. However, in the context of

persistently elevated aPLs, experts felt that LMWH and LDASA

could be appropriate treatments during a subsequent pregnancy,

particularly if she was found to have a CTD with the completion

of the diagnostic workup.

However, in the presence of the positive ANA, fibromyalgia, and

variably elevated aPLs without objective evidence of a specific CTD

—the current presentation of the patient— treatment

recommendations varied between experts. Several experts did not
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feel that the combination of LMWH and LDASA was indicated

for a subsequent pregnancy, whereas other experts felt that patient

preference could guide the decision-making and anticoagulation

would be reasonable if desired by the patient. Experts mentioned

that other consultants, including hematologists and obstetrician-

gynecologists, could also help the patient ascertain the risks and

benefits of treatment or non-treatment. In this case, the patient

had poor tolerance of conventional medications and generally

preferred a non-pharmacologic approach.

How do you make treatment decisions when a person has
had contradictory tests for antiphospholipid antibodies?
In this case, aβ2GPI and aCL antibodies were positive on two

separate occasions 12 weeks apart but were negative when tested

several weeks later. The negative test diminished most of the

experts’ interest in treating the patient with LMWH in a

subsequent pregnancy. Experts described a common challenge in

the diagnosis of APS as the requirement of serial testing over at

least a 12-week period, and if conducted in different laboratories,

could yield variable and contradictory results due to differences

in the calibrations and standards across assays. Most experts

therefore advised patients to receive repeat aPL testing in the

same clinical laboratory if possible.
Case 3: does this pregnant patient have
lupus nephritis?

Making treatment decisions for a pregnant
patient with nephrotic-range proteinuria without
a renal biopsy

CC: R.L. is a 32-year-old female, currently pregnant at 18 weeks

of gestation (G3P1011), who was incidentally found by her

obstetrician to have proteinuria of around 3 g per day. Nephrology

was consulted and ordered low-dose aspirin; however, they refused

renal biopsy as they felt she was a high risk for poor

postprocedural outcomes. Rheumatology was consulted to evaluate

for lupus nephritis due to the following results:

• ANA 1:1,280–1:5,120 titers with cytoplasmic patterns

• Negative renal ultrasound with dopplers, no thrombus observed

Obstetric History

• G3P1011

• 1 term birth, 0 preterm births, 1 miscarriage, 1 living child

• Prior pregnancy loss: 25 weeks of gestation in 2018. Placental/

fetal pathology not obtained.

• Subsequent pregnancy was complicated by gestational

hypertension, but the infant was full term and normal weight.

The child is healthy.

• Currently pregnant at 18 weeks of gestation.

Maternal Labs

• ANA 1:1,280–5,120 cytoplasmic pattern

• dsDNA 14 IU/ml (intermediate finding) on two occasions,

negative (<10) 6 weeks later

• Remaining extractable nuclear antigens negative
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○ Ro/La (SSA/B)

○ Smith/RNP

○ SCL-70

• Complements normal

• CBC normal

• Creatinine 0.4–0.6 mg/dl

• Albumin 3.0 mg/dl

• Uric acid 4.9 mg/dl

• Anti-phospholipase A2 receptor (PLA2R) antibody negative

• Antiphospholipid syndrome workup:

○ Lupus anticoagulant positive on 2 occasions

○ Anticardiolipin IgM GPL 22.5, negative on 1 occasion

○ Anti-beta-2-glycoprotein I IgM GPL 24.2, negative on 1

occasion

• Urine white blood cells and red blood cells within normal limits

Review of Systems and Physical Exam

• Feels well, no complaints

• Blood pressure 101/71, other vitals and physical exam normal

with exception of body mass index of 50

Update

Proteinuria

− 16 weeks of gestation: 3,017 mg (24 h urine collection)

− 19 weeks of gestation: 2,890 mg (24 h urine collection))

− 22 weeks of gestation: 6,030 mg (24 h urine collection)

In this case, the pregnant patient, who was healthy except for

an elevated BMI of 45, was incidentally found to have nephrotic-

range proteinuria; subsequent workup revealed high-titer ANA,

weakly positive double-stranded DNA antibodies, and

persistently positive lupus anticoagulant. She had a prior

pregnancy that ended in fetal death at 25 weeks of gestation,

with no placental pathology or fetal autopsy performed. The

clinical question was if the nephrotic-range proteinuria in this

case was indicative of lupus nephritis (LN); at the patient’s

institution, renal biopsy was considered too high-risk to perform

given her stage of pregnancy and elevated BMI.

Mild proteinuria is common in normal pregnancy and can rise

from a healthy pre-pregnancy range of 0–150 mg/dl prior to

300 mg/dl during pregnancy; the highest levels of urinary protein

are generally observed in the second and third trimesters. Urinary

protein levels greater than 300 mg/day increase suspicion of

glomerular disease (34). Preeclampsia, a hypertensive disorder of

pregnancy that is associated with sustained blood pressure elevation,

is a common cause of nephrotic-range proteinuria after 20 weeks of

gestation (35). At any stage of pregnancy, however, proteinuria can

also be secondary to focal segmental glomerulosclerosis, minimal

change disease, diabetes, APS nephropathy, or systemic lupus

erythematosus, among other rare diagnoses such as amyloidosis (34).

The gold standard for urinary protein quantification is the 24 h

urine collection, although the protein/creatinine ratio is highly

correlated with 24 h protein quantification. Nephrotic-range

proteinuria includes proteinuria of greater or equal to 3.5 g/day

over 24 h, hypoalbuminemia (less than 3.5 g/dl), and peripheral

edema. Serum albumin concentration also decreases during

pregnancy; thus some studies suggest using different cutoffs for
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hypoalbuminemia depending on trimester, i.e., albumin <3.1 g/dl in

the first trimester, <2.6 g/dl in the second trimester, and <2.3 g/dl

in the third trimester (34, 36). Hypoalbuminemia is particularly

important when considering risks associated with nephrotic

syndrome, such as venous thromboembolism, which can occur

among up to 40% of patients with nephrotic syndrome—

particularly those with membranous glomerulonephritis.

Thrombotic risk appears to increase with decreasing serum

albumin, particularly in individuals with serum albumin less than

2.5 g/dl (37).

Renal biopsy is a critical part of the workup of nephrotic-range

proteinuria, particularly in cases with diagnostic uncertainty (38).

Renal biopsy is overall a safe procedure but can be associated

with microhematuria and perirenal hematoma, and the incidence

of postprocedural complications ranges from 2% to 6.7% (38).

Generally, renal biopsy can be safely performed on the pregnant

patient prior to 25 weeks of gestation (39); however, gestational

limits around renal biopsies may differ across institutions,

particularly those with limited expertise in the procedure.

In this case, the rheumatology service was asked to comment on

the possibility of SLE and lupus nephritis. New SLE can arise during

pregnancy. Several small studies suggest that new-onset SLE tends to

occur during the first and second trimesters, and LN is more

commonly seen in new-onset SLE during pregnancy than SLE

diagnosed in non-pregnant individuals (40). However, SLE can be

challenging to diagnose during pregnancy. Complements C3 and

C4 rise by 10%–50% during normal pregnancy, which can mask

hypocomplementemia secondary to immune activation;

erythrocyte sedimentation rate can increase by 30%–70%; mild

dilutional anemia and thrombocytopenia in the range of 100–

150,000/microliter are common, and mild proteinuria can be

physiologic (41). Certain subtypes of LN can also be difficult to

diagnose—for example, membranous glomerulonephritis is

associated with nephrotic-range proteinuria, but many patients

lack the systemic symptoms associated with SLE (e.g., fevers, rash,

serositis, inflammatory arthritis), and renal pathology is often

needed to confirm the diagnosis (42, 43).

Pregnant individuals with SLE have at least a twofold higher

risk of preeclampsia than other pregnant individuals (35)—

particularly individuals who have lupus nephritis—however, LN

and preeclampsia can be difficult to differentiate from each other.

Preeclampsia and LN can also present concurrently in the same

patient—leading to greater complexity in diagnosis (41, 44). Both

can be associated with hypertension, progressive renal

insufficiency, hemolysis, and thrombocytopenia (41). However, as

preeclampsia is a manifestation of placental insufficiency, urgent

delivery of the fetus may be indicated, whereas in LN, delivery is

not an approach to treatment. Uric acid levels can help to

differentiate LN from preeclampsia; uric acid levels may be high

in preeclampsia but are generally normal in LN (44). The ratio

of the serum soluble fms-like tyrosine kinase 1 (sFLt-1) to

placental growth factor (PlGF), which is not yet widely used in

the United States, is an angiogenic marker that has the potential

to differentiate between preeclampsia—in which the ratio is

elevated—and other etiologies of hypertensive disorders of

pregnancy or LN (45).
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The limited availability of effective and pregnancy-compatible

treatments can undermine LN management for the pregnant

patient (2). As described in the ACR and EULAR guidelines for

reproductive health management, mycophenolate mofetil or

mycophenolic acid and cyclophosphamide—the first-line drugs for

severe LN—are known teratogens (cyclophosphamide can be used

in later stages of pregnancy for severe and organ-threatening

disease) (2). LN treatments that are compatible with pregnancy

have some limitations. High-dose steroids, typically recommended

for severe LN, are immunosuppressive and, at doses of prednisone

higher than 20 mg daily, can enter the fetal circulation, which

may potentially lead to neonatal adrenal suppression.

Hydroxychloroquine, while safe at all stages of pregnancy and not

immunosuppressive, is an ineffective monotherapy for LN.

Azathioprine is a second-line treatment for LN that is safe for the

fetus at all stages of pregnancy but, in inflammatory bowel disease,

has been associated with a rare but elevated risk of intrahepatic

cholestasis of pregnancy that might warrant its discontinuation if

bile acid and liver function tests are elevated; this complication has

rarely been reported in patients with SLE, but requires future

study (46). Calcineurin inhibitors can be used to reduce

proteinuria, but their efficacy as stand-alone agents in LN or in

SLE is unclear based on a paucity of data in diverse cohorts (6).

Rituximab may be used in organ-threatening renal disease, but

administration in the second or third trimester has been associated

with reversible but months-long CD19+ B-cell depletion in the

neonate (2, 47). Thus, advancing treatment in cases of diagnostic

uncertainty given the potential side effects of treatment and

unclear clinical outcomes can be challenging during pregnancy.

Experts were asked about how they might manage the

asymptomatic pregnant patient with high-titer ANA, low or

indeterminate-range dsDNA, positive lupus anticoagulant, and

nephrotic-range proteinuria without renal pathology.

Expert opinion
What are your leading differential diagnoses?
Experts’ leading differential diagnoses included lupus nephritis,

membranous glomerulonephritis, focal segmental glomerulosclerosis

(obesity as a risk factor), ANCA vasculitis, and thrombotic

microangiopathy related to APS. Experts felt it would be helpful to

ascertain if the patient had proteinuria prior to the pregnancy; if

not, they felt that this might increase suspicion of new-onset lupus

nephritis and APS nephropathy, both of which can develop in

pregnancy. Gestational cutoffs for renal biopsy varied across

experts’ institutions, and across institutions, experts reported

variable levels of enthusiasm among renal and interventional

colleagues in facilitating renal biopsies. Overall, experts felt this case

would be difficult to diagnose accurately without a renal tissue

sample; however, they felt that the management of nephrotic-range

proteinuria was straightforward.

How did laboratory and ultrasound testing assist with
refining the differential diagnosis without biopsy, and
would any additional labs be helpful?
One expert recommended checking anti-chromatin antibody

level, and if positive, would consider treating as LN. PLA2R
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antibody, which is highly specific for idiopathic membranous

nephropathy, was negative in this case, which was helpful in

reducing suspicion of membranous nephropathy. Ultrasound

with Doppler was normal in this case, reducing suspicion of

renal vein thrombosis from APS. C1q antibodies, if orderable at

the institution, could have increased suspicion for proliferative

lupus nephritis.

Would you recommend any treatment to this person?
All experts recommended starting prednisone (corticosteroid) at

doses between 20 mg and 60 mg daily for nephrotic-range

proteinuria; one expert indicated that they would provide pulse

dose steroids over a 3 day period and then transition to

calcineurin inhibitors. Most experts advocated for the

consideration of calcineurin inhibitors to treat proteinuria. One

expert recommended checking for antichromatin antibody; if

positive, they would treat with azathioprine for presumed lupus

nephritis. Experts felt that hydroxychloroquine was a medication

with a low risk of side effects and could be added to the

treatment as lupus nephritis was on the differential. Azathioprine

was considered reasonable if the suspicion of lupus nephritis was

moderate or high, but experts were unsure that it would be

indicated for the other diagnostic considerations.

One expert indicated that most people with proteinuria over

three grams daily should receive anticoagulation with low-

molecular-weight during pregnancy, no matter the etiology, due

to increased thrombotic risk. Another expert indicated that if a

patient’s albumin level was less than 2 mg/dl in the context of

nephrotic-range proteinuria, they recommended anticoagulation

during pregnancy. These recommendations are consistent with

published guidance (48). The patient’s persistently positive lupus

anticoagulant augmented experts’ strong recommendation for

treatment-dose anticoagulation during pregnancy.
Case 4: should this pregnant patient
with rheumatoid arthritis switch from
adalimumab to certolizumab pegol for
safety reasons?

Treatment decision-making around tumor
necrosis factor inhibitors during pregnancy

CC: M.R. is a 25-year-old female, currently pregnant at 16 weeks

of gestation (G1P0), with a history of seropositive rheumatoid

arthritis (RA). She is prescribed adalimumab. Her sister-in-law, an

internist, reviewed the ACR Reproductive Health Guideline and

recommended switching to certolizumab from adalimumab based

on the recommendations. M.R. seeks your opinion.

Past Medical History

• Diagnosed at age 20 with severe synovitis of the MCPs, PIPs, and

wrists. No erosions on radiographs. She is otherwise healthy.

• Treatment history: Failed methotrexate, leflunomide.

Transitioned to adalimumab 2 years ago.

• Current medications: Adalimumab taken subcutaneously every

2 weeks. Prenatal vitamin.
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Review of Systems and Physical Exam

• Pain of 2 out of 10 in severity, which is stable. Forty-five minutes

of morning stiffness, also stable.

• Swelling/tenderness of right metacarpophalangeal joints 2 and 3.

○ Clinical disease activity index (CDAI): 6 (low

disease activity)

In this real-world case, the pregnant patient has seropositive

rheumatoid arthritis (RA) treated with adalimumab. She is

experiencing low but persistent disease activity. She is

questioning if she should be switched to certolizumab for safety

reasons now that she is pregnant.

RA disease activity improves for 40%–90% of patients during

pregnancy; however, only a minority of patients experience

remission, approximately 20% of women experience severe or

worsening RA over pregnancy, and treatment is often needed

through pregnancy to preserve functional status (49, 50). Pregnancy-

compatible treatments for RA include hydroxychloroquine,

sulfasalazine, prednisone, and tumor necrosis factor inhibitors

(TNFi) (2). NSAIDs can be safely used before 20 weeks of gestation

as per the Food and Drug Administration guidelines (51). In

addition, while RA symptoms may improve during pregnancy, RA

patients still have a higher risk of preeclampsia, preterm growth, and

fetal growth restriction than pregnant individuals without RA (52).

Treatment during pregnancy may facilitate better pregnancy

outcomes among patients with RA; for example, in one study,

treatment with TNFi during pregnancy was associated with

increased birth weight of infants born to patients with well-

controlled RA (53).

TNFi are immunosuppressive medications that increase the

risk of infection in adult patients (54). TNFi can be detected in

umbilical cord blood, increasing concern for neonatal

immunosuppression and potential risk of infection (55). Multiple

studies have not found significant associations between fetal

exposure to TNFi and serious neonatal infections (56, 57).

However, to reduce potential infection risk, the ACR

Reproductive Health Guideline conditionally recommends

discontinuing the TNFis adalimumab, infliximab, golimumab,

and etanercept in the third trimester of pregnancy or several

half-lives prior to delivery, as these medications pass into the

fetal circulation in the late stages of pregnancy (2).

In contrast to other TNFi, certolizumab pegol, a PEGylated

TNFi, has very minimal or no active placental transfer because of

its molecular structure; thus, the developing fetus is unlikely to

be exposed to the treatment during pregnancy (58, 59). Thus,

certolizumab does not need to be discontinued during any stage

of pregnancy to reduce the risk of neonatal immunosuppression

(2). Given a case of fatal disseminated tuberculosis in a neonate

who was exposed to infliximab during pregnancy and received

Bacillus Calmette-Guerin (BCG) vaccination at 3 months of age,

certolizumab is favored above the other TNFis in countries in

which TB is endemic and/or BCG vaccination is administered

within 6 months of age (60).

Because the studies of certolizumab pegol in pregnancy and

lactation are arguably more robust than other pregnancy studies

of TNFi, and because it does not pass into the placental
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circulation, certolizumab is strongly recommended in the ACR

Reproductive Health Guideline (2). In contrast, adalimumab,

infliximab, golimumab, and etanercept—other TNFis that are not

PEGylated and can cross into the placental circulation—are

conditionally recommended during pregnancy (2).

Given these recommendations, some clinicians choose to

switch RA patients using adalimumab, infliximab, golimumab,

and etanercept to certolizumab during pregnancy—as was

recommended in this case—to optimize safety in the pregnant

patient. However, no available data assess the pregnancy and

perinatal outcomes of people who switch to certolizumab from

another TNFi. The risk of RA flare during a switch in treatment

could augment the risk of adverse pregnancy and perinatal

outcomes, including maternal pain and loss of function.

Insurance coverage may also be a barrier to switching TNFi to

certolizumab. We queried experts about how they might advise a

pregnant patient with mildly persistent RA about TNFi treatment

selection and management.

Expert opinion
Would you advise switching this patient from adalimumab
to certolizumab from a safety perspective?
All experts would continue adalimumab in this patient with persistent

RA without switching to certolizumab during pregnancy. Experts felt

that TNFis were safe during all stages of pregnancy from the

perspective of fetal development. Experts felt the risk of disease

flare is moderate when switching TNFis during pregnancy, which

could increase the risk of preterm birth and preeclampsia. Experts

felt that ideally, patient-clinician discussions around treatment

should occur prior to pregnancy in the case of a planned or

anticipated pregnancy; switching treatments during pregnancy was

not ideal given the risk of precipitating a disease flare.

How would you advise the patient to manage her
treatment in the third trimester if she continues to have
disease activity?
All experts agreed that the patient could safely continue adalimumab

during all trimesters of pregnancy and should hold the adalimumab

at 32 weeks of gestation only if the disease was well-controlled. For

patients with persistent RA, most experts felt that patients could

either stop the adalimumab at 36 weeks of gestation or, if the

disease continued to be persistent and limiting, would continue

through all stages of pregnancy. All experts felt that the poor

outcomes associated with active RA were of greater concern than

the theoretical risk of neonatal immunosuppression. Experts

indicated that publications about the infection risk in neonates

who have been exposed to a TNFi in the third trimester have been

reassuring all experts felt that if the patient had ongoing disease

activity, the patient should be treated in the third trimester

and beyond without treatment modification.

Experts varied in their recommendations if a theoretical cesarean

operation was planned for this patient with persistent RA activity,

given the potential for maternal infection or impaired wound

healing. One expert recommended continuing the patient’s

adalimumab until 36 weeks of gestation if a planned surgery (e.g.,

cesarean section) was scheduled at around 37 or 38 weeks. Most
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experts felt that missing one or two doses of TNFi would not

significantly affect the patient’s disease activity, and she could resume

her treatment immediately after delivery. Two experts also indicated

that most patients at their institutions were advised by obstetrician-

gynecologists to hold their TNFi for 3 weeks prior to delivery.
Summary

While available guidelines and classification criteria have

supported effective diagnosis and treatment of autoimmune

conditions during pregnancy, we highlight several of the many

“gray zones” that exist in the management of pregnant patients

with RMD. Pregnant patients who are severely ill may receive

aggressive treatments that are in the grey zone, and such

management might be easily justified in the service of

preserving maternal and/or fetal life. However, we felt that

there is a significant benefit in highlighting outpatient cases

with diagnostic or treatment uncertainty, as rheumatologists are

more likely to encounter and care for patients in non-critical

clinical scenarios.

Some rheumatologists might feel uncomfortable advancing

treatments for pregnant people who appear clinically or

medically stable. If so, this would be understandable; pregnant

individuals have been largely excluded from randomized clinical

trials of treatments due to ethical concerns, so clinicians have

been left in the position of having to manage the pregnancies of

people with known or suspected autoimmune diseases with

limited and sometimes poor-quality evidence to support their

decision-making. Rheumatologists may also feel concerned about

exposing pregnant patients to medications that have side effects

or have questionable safety during pregnancy. The inability at

some institutions to advance diagnostic testing during pregnancy,

such as renal biopsy (e.g., Case 3), may further undermine some

rheumatologists’ comfort level in advancing treatments that may

immunosuppress the patient and/or are associated with side

effects. Ultimately, some rheumatologists may feel that advancing

treatments for the pregnant patient in the context of diagnostic

uncertainty and without critical illness, might undermine their

oath of primum non nocere—to first do no harm.

However, non-action may also not serve the patient and cause

harm. An important ethical consideration is that treatment during

pregnancy may be necessary to prevent organ failure or severe

maternal morbidity or mortality, even when limited diagnostic

data are available to guide medical decision-making. In addition,

failure to treat or to advance care may lead to adverse outcomes

that eventually threaten maternal and fetal health, even if the

pregnant patient appears immediately stable.

Robust data are urgently needed to inform medical decision-

making for pregnant individuals with RMDs. In addition, shared

medical decision-making between patient and physician is

essential in developing a treatment plan in the gray zone of

management. In this context, clinicians share the potential risks

and benefits of various approaches and provide their

interpretation of a clinical case. Some patients may feel inclined
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toward treatment whereas others may not. In these cases, the

clinician’s ideal role is to facilitate the patients’ goals-concordant

care if clinically reasonable and support them throughout their

pregnancy experience along with other medical specialists (61).

Even in the case of an adverse outcome, the patient will have

participated in the treatment decisions and had the opportunity

to express their goals and preferences for care.

In addition to the four cases discussed herein, experts felt that

discussion of other “gray zone” areas in outpatient management

should involve international reproductive rheumatology colleagues

to ascertain regional differences in approaches, share experiential

knowledge, and build new understanding and shared strategies in

treating patients in the grey zone of management. The International

Conference on Reproductive, Pregnancy, and Rheumatic Diseases

(also known as Rheumapreg) provides one important venue for

international collaborations. Our reproductive rheumatology experts

were particularly interested in future discussions about placental

pathology interpretation continuation or discontinuation of IL-1,

IL-6, IL-17 and IL12/23 inhibitors in spondyloarthritis, belimumab

usage during lupus pregnancy, and consideration of low-dose

aspirin for all pregnancies of patients with RMDs.

Experts also advocated for multidisciplinary collaborations

when assessing gray zone cases. For example, placental

pathologies that might seem alarming to the rheumatologist

might be less concerning to a maternal–fetal medicine specialist;

conversely, serologic profiles that appear alarming to non-

rheumatologists might be less concerning to the rheumatologist

(e.g., an isolated positive ANA). Hematologists might expand a

thrombotic workup to include genetic thrombophilia tests, some

of which may be fairly unfamiliar to rheumatologists but may

inform assessment of thrombotic risk and anticoagulation

decisions. Multidisciplinary collaboration can help to more

accurately evaluate clinical scenarios as well as the risks and

benefits of different diagnostic and treatment approaches. In

addition, a cohesive message shared by the multidisciplinary

team may help to provide confidence and reassurance to the

pregnant individual and family.

The expert opinions shared herein are not meant to be

interpreted as evidence-based guidelines or criteria and might

differ from the perspectives and opinions of other experts in

the field. However, this manuscript serves to provide

rheumatologists with points of consideration as they approach

the outpatient care of pregnant patients. Ultimately, shared

decision-making and multidisciplinary collaboration between the

pregnant patient and the clinician team are essential for

advancing person-centered, preference-concordant health care in

the reproductive rheumatology context.
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