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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Reproductive health and pregnancy are of fundamental importance
for women living with autoimmune rheumatic diseases (ARD).
Prospectively collected data from large cohorts about the impact
of current rheumatology practice (disease remission strategies and
use of targeted treatments) on pregnancy outcomes is still limited.

WHAT THIS STUDY ADDS

= Our study captured the Italian real-world experience in managing
pregnancies in patients with ARD in 2018-2023. Pregnancy plan-
ning, use of compatible medications, stable disease control and
tight multispecialistic monitoring were probably the key elements
contributing to a low frequency of disease flares and to pregnancy
outcomes similar to those reported in the general obstetric popula-
tion, including a high proportion of live births.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= Our findings can aid healthcare professionals in preconception
counselling and reassure women with ARD that risk stratification
and individualised treatment approach offered by a multidisci-
plinary team can minimise disease-related risks, yielding success-
ful maternal and neonatal outcomes in most cases.

ABSTRACT

Objectives To investigate pregnancy outcomes in women with
autoimmune rheumatic diseases (ARD) in the Italian prospective cohort
study P-RHEUM.it.

Methods Pregnant women with different ARD were enrolled for up to 20
gestational weeks in 29 Rheumatology Centres for 5 years (2018-2023).
Maternal and infant information were collected in a web-based database.
Results We analysed 866 pregnancies in 851 patients (systemic lupus
erythematosus was the most represented disease, 19.6%). Maternal
disease flares were observed in 135 (15.6%) pregnancies. 53 (6.1%)
pregnancies were induced by assisted reproduction techniques, 61 (7%)
ended in miscarriage and 11 (1.3%) underwent elective termination.
Obstetrical complications occurred in 261 (30.1%) pregnancies, including
2.3% pre-eclampsia. Two cases of congenital heart block were observed
out of 157 pregnancies (1.3%) with anti-Ro/SSA. Regarding treatments,
244 (28.2%) pregnancies were treated with glucocorticoids, 388 (44.8%)
with hydroxychloroquine, 85 (9.8%) with conventional synthetic disease-
modifying anti-rheumatic drugs and 122 (14.1%) with biological disease-
modifying anti-rheumatic drugs. Live births were 794 (91.7%), mostly

at term (84.9%); four perinatal deaths (0.5%) occurred. Among 790
newborns, 31 (3.9%) were small-for-gestational-age and 169 (21.4%)
had perinatal complications. Exclusive maternal breast feeding was
received by 404 (46.7%) neonates. The Edinburgh Postnatal Depression
Scale was compiled by 414 women (52.4%); 89 (21.5%) scored positive
for emotional distress.

Conclusions Multiple factors including preconception counselling

and treat-to-target with pregnancy-compatible medications may have
contributed to mitigate disease-related risk factors, yielding limited
disease flares, good pregnancy outcomes and frequency of complications
which were similar to the Italian general obstetric population. Disease-
specific issues need to be further addressed to plan preventative
measures.

INTRODUCTION
Autoimmune rheumatic diseases (ARD) frequently
affect female individuals of childbearing age; therefore,

reproductive issues are of fundamental importance in
the management of women living with these chronic
diseases. Treatment strategies for ARD have significantly
improved over the last few decades, facilitating permis-
sive conditions for a pregnancy,' * but also posing new
challenges such as the use of novel antirheumatic drugs
in pregnancy and lactation.” Adequate knowledge about
the implications of ARD on reproductive health is essen-
tial for physician—patient communication, hence scien-
tific societies produced recommendations and guidelines
to assist healthcare professionals.*™ However, these sets
of guidance were mostly based on low-quality evidence
and expert opinion, due to the paucity of randomised
controlled trials and prospective studies of adequate
sample size involving pregnant patients with ARD.

The need for evidence-based answers to the most
common questions of women with ARD who are planning
a pregnancy’ prompted researchers to set up prospective
cohorts of pregnant patients and national Pregnancy
Registries in several Countries worldwide.” '’ In order to
facilitate harmonisation and standardisation in collected
variables, a EULAR Task Force was convened to define a
core data set for registries and observational studies that
prospectively collect information about pregnant women
with ARD and their infants.""

In 2017, the Italian Society for Rheumatology (SIR)
promoted a prospective cohort study called P-RHEUM.
it (The ITalian registry of Pregnancy in the RHEUMatic
diseases). Its purpose was to address several primary and
secondary objectives regarding maternal disease course
during pregnancy, pregnancy outcomes and maternal/
infant outcomes after delivery, with a focus on patient-
reported outcomes (PROs) by means of validated
questionnaires.

We report an ad-interim descriptive analysis to provide
a general overview of the real-world experience of preg-
nancy in ARD regarding maternal disease flares, adverse
pregnancy outcomes (APO), neonatal complications and
use of medications according to the current standard of
care in rheumatology.

PATIENTS AND METHODS
Study design
The P-RHEUM.it study is a multicentre, nationwide,
hospital-based, observational prospective cohort study.
Pregnant women with ARD were enrolled in 29 rheu-
matology centres affiliated with SIR and followed-up in
a multidisciplinary fashion, either in collaboration with
local Obstetricians-Gynaecologists (Ob/Gyn) or within a
joint pregnancy clinic with Ob/Gyn who are dedicated
to high-risk pregnancies (in 13 centres). The enrolment
spanned over b years from 4 May 2018 to 3 May 2023.
The study design included six time points during
and after pregnancy (online supplemental figure 1): a
baseline visit, one visit during each trimester, a visit at
30-60days after delivery and a visit at 6 months after
delivery. Maternal variables included socio-demographic
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features, disease characteristics, obstetric history and
disease flares/obstetrical complications during the index
pregnancy. Pregnancy outcomes and neonatal conditions
were also captured. At each time point during pregnancy,
patients were asked to compile questionnaires regarding
the quality of life (QoL) and the assessment of their
health by means of EuroQoL instrument EQ-5D-3L (-1.6:
poorest QoL; 1: excellent QoL)' and Patient Global
Health - Visual Analogic Scale (0-100; 0 poorest health
— 100 full health)," respectively. During each of the two
visits after delivery, the Edinburgh Postnatal Depression
Scale (EPDS)' ' was administered to the patients; the
same questionnaire was also proposed via a web-link at
12 months after delivery. A questionnaire regarding the
health conditions of the infant was administered to the
mother at the 6 months post-delivery visit and via an elec-
tronic web-link at 12 and 24 months of age.

At each visit, the medical investigator was asked to
provide a Physician’s Global Assessment (PGA) score
ranging 0-100 (0: no activity; 100: highest activity),
reflecting the physician’s judgement of the need to
increase or reduce therapy based on disease activity. Due
to the lack of validation of disease activity instruments
during pregnancy in most ARD,'® we chose an opera-
tional definition of flare based on the need to increase
the dosage of medications or to start a new therapy.

The study protocol is available as online supplemental
material. Patient representatives were not involved in the
design of the study. Inclusion and exclusion criteria are
reported in table 1.

Data collection

Consecutive pregnant patients fulfilling the criteria were
asked to participate in the study and enrolled after signed
informed consent, also obtained by the father regarding
the collection of the infant’s data.

Anonymised clinical and laboratory data, general and
disease-specific measurements (online supplemental
table 1), and answers to questionnaires were collected
and managed using Research Electronic Data Capture
tools'” '® hosted at the Epidemiology Research Unit of
SIR.

Statistical analysis

The selection of pregnancies to be analysed was
performed on all pregnancies potentially ended by at
least 90 days from the data extraction date (8 November
2023), on fulfilment of inclusion criteria, singleton
status and complete data entry at least up to the visit at
30-60 days after delivery. The estimated date of delivery
was calculated based on the first day of the last menstrual
period (which could be the actual one or the estimated
one based on fetal ultrasound). The flowchart is depicted
in figure 1.

Data were descriptively analysed and reported as
numbers and percentages for categorical variables and
as median values (IQR) for continuous variables. Propor-
tions were calculated according to the appropriate

Table 1 Inclusion and exclusion criteria of the
P-RHEUM.it study

Inclusion criteria
A Age 18-45 years
B  To be pregnant within the 20th gestational week

C To be classified as: (1) definite autoimmune rheumatic
disease (ARD) according to international classification
criteria for each disease, or (2) asymptomatic carriers
of antiphospholipid antibodies (aPL) or anti-Ro/SSA
antibodies.

Included ARD:

. Rheumatoid arthritis.

. Psoriatic arthritis.

. Spondyloarthritis.

. Juvenile idiopathic arthritis.

. Undifferentiated arthritis.

. Systemic lupus erythematosus.

. Primary antiphospholipid syndrome.

. Undifferentiated connective tissue disease.

. Sjégren’s syndrome.

10. Systemic sclerosis.

11. Idiopathic inflammatory myopathies.

12. Systemic vasculitis.

©o0o~NOOhWN =

Exclusion criteria

A Being affected by organ-specific autoimmune disease
only (no systemic autoimmune disease).

B  Asymptomatic individuals without a persistent
positivity for aPL and/or anti-Ro/SSA (transiently or
intermittently positive).

C Inability to understand the study and give informed
consent and/or to regularly attend follow-up visits.

denominator, considering different groups such as
patients, pregnancies or neonates. Missing data were
reported when appropriate. All data processing was
performed using R V.4.2.2 (Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

Over the study period, 1298 pregnancies were enrolled.
We analysed 866 singleton pregnancies in 851 patients
with ARD enrolled in 27 centres. The distribution of
maternal diseases is shown in figure 2. A diagnosis of
inflammatory arthritis (IA) was present in 276 (32.4%)
patients, while 557 (65.5%) belonged to the group of
connective tissue diseases (CTD) - systemic vasculitis (SV)
(including antiphospholipid antibodies (aPL) carriers);
18 (2.1%) women were asymptomatic carriers of anti-Ro/
SSA antibodies.

Maternal and disease characteristics

The median age at conception was 34 (IQR 31-37) years;
89% of the patients were Caucasian. Disease duration at
enrolment was 6.4 (IQR 2.6-11.4) years. Other features
about demography and obstetric history can be found
in table 2, while features regarding family status, educa-
tion level, lifestyle habits, comorbidities and associated

Andreoli L, et al. RMD Open 2024;10:6004091. doi:10.1136/rmdopen-2024-004091
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Total pregnancies
enrolled in 2018-2023

N=1298

Pregnancies not meeting
inclusion/exclusion criteria

Excluded N=186

Pregnancies meeting
inclusion/exclusion criteria

N=1112

Multifetal pregnancies

Excluded N=29

Singleton pregnancies
meeting
inclusion/exclusion criteria

Ongoing pregnancies (N=54)

N=1083

Pregnancies with pending
data-entry (N=163)

Study population Excluded N=217

N=866 pregnancies

in 851 patients

Figure 1 Flowchart showing the selection of pregnancies
included in the analysis.

autoimmune diseases can be found in online supple-
mental table 2. The frequency of positive disease-specific/
disease-associated autoantibody/laboratory markers is
presented in online supplemental table 3. Flares in the
12 months prior to conception were reported by the
medical investigator in 180 (21.2%) patients; PGA at
enrolment was 4 (IQR 0-13.5), indicating remission or
low disease activity. Most patients reported a good health
status both in the 12 months prior to conception and at
enrolment, with Patient Global Health values of 95 (IQR
80-100) and 80 (IQR 70-90), respectively. Patients also
reported a good QoL at enrolment, with EQ-5L-3D scores
of 1 (IQR 0.8-1) (online supplemental table 4).

Pregnancy and neonatal outcomes

Patients were enrolled at a median gestational age of 11
weeks (IQR 8-15); 355 (41.7%) were primigravida. More
than one pregnancy in the same woman was registered in
14 cases (1.6%) (figure 3). Maternal disease flares were
observed in 135 (15.6%) pregnancies, ranging from 8.8%
in undifferentiated connective tissue disease to 26.1% in
psoriatic arthritis (PsA) (table 3). No maternal deaths
occurred during the study period.

Out of 866 pregnancies (table 3), 61 (7%) ended in
miscarriage, and 11 (1.3%) underwent elective termi-
nation (1 due to malformation); 53 (6.1%) had been
induced by assisted reproduction techniques (ARTs).
Obstetrical complications occurred in 261 (30.1%) preg-
nancies, including 20 (2.3%) pregnancies complicated
by pre-eclampsia (PE), 61 (7%) by gestational diabetes
and 35 (4%) by gestational hypothyroidism (online
supplemental table 5). Fetal growth restriction (FGR)
was detected in 69 (8%) of pregnancies, 15 (5.3%) in
281 IA pregnancies, 52 (9.2%) in 567 CTD-SV preg-
nancies and in 2 pregnancies (11.1%) in anti-Ro/SSA

carriers. Congenital heart block (CHB) was diagnosed in
two fetuses of patients carrying anti-Ro/SSA antibodies,
namely one patient with systemic lupus erythematosus
(SLE) and one asymptomatic carrier. In our cohort, the
incidence of CHB was 2 cases out of 157 pregnancies
(1.83%) in women with anti-Ro/SSA.

Live births were 794 (91.7%); 4 perinatal deaths (0.5%)
occurred, all in newborns of patients with SLE (3 cases
due to very severe preterm delivery caused by PE; 1 case
due to myocarditis associated with CHB). Most neonates
were born at term (84.9%); severe preterm birth (PTB)
before 34 gestational weeks (GWs) occurred in 26 (3.3%)
cases. Vaginal delivery was carried out in 463 (53.5%)
cases; caesarean section (C-section) was performed in
312 (39.3%) cases, 61.5% elective and 38.5% emergent.

Among 790 newborns who were alive at 28 days
after delivery, 31 (3.9%) were classified as small-for-
gestational-age (SGA), 16 (2%) displayed congenital
malformations, and 169 (21.4%) suffered from complica-
tions at birth (table 4). Exclusive maternal breast feeding
was received by 404 (46.7%) neonates in the first month
of life. EPDS was compiled by 414women (52.4%) at 1-2

JIA

304%) | o0t

|
| 202%)

sV
37(4%)

SLE

o PAPS - aPL

carriers
130(15%)

Figure 2 Tree map reporting the number of patients
included in the study according to their diagnosis of
autoimmune rheumatic disease. Patients with RA, PsA,
SpA, JIA, UA were labelled as IA group, while patients

with SLE, PAPS/aPL carriers, UCTD, pSS, SSc, IIM as

CTD group. The IIM group included 6 patients with poly-
dermatomyositis and 14 with mixed connective tissue
disease. The SV group comprised 23 patients with Behget’s
disease, 6 with Takayasu arteritis, 5 with ANCA-associated
vasculitis and 3 with Cogan’s syndrome. anti-Ro/SSA,
asymptomatic carriers of anti-Ro/SSA antibodies; CTD,
connective tissue diseases; IA, inflammatory arthritis; 1IM,
idiopathic inflammatory myopathies; JIA, juvenile idiopathic
arthritis; PAPS-aPL carriers, primary antiphospholipid
syndrome and antiphospholipid antibody (aPL) carriers; PsA,
psoriatic arthritis; pSS, primary Sjogren’s syndrome; RA,
rheumatoid arthritis; SLE, systemic lupus erythematosus;
SpA, spondyloarthritis; SSc, systemic sclerosis; SV,
systemic vasculitis; UA, undifferentiated arthritis; UCTD,
undifferentiated connective tissue disease.
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Table 2 Continued

PAPS

Anti-Ro/SSA

carriers

-aPL

All

SV

pSS SSc 1M

UCTD

carriers

RA PsA SpA JIA UA SLE

patients
7 (0.8%)

0 (0%) 00%) 0(%) 1(2.7%) 0(0%)

2(1.5%) 0(0%)

1 (0.6%)

1@2.1%) 1(3.3%) 0(0%)

0 (0%)

1 (0.8%)

Missing data on

previous pregnancies

*Both previous live birth and miscarriage were experienced by 130/489 (26.6%) women.

aPL, antiphospholipid antibodies; BMI, body mass index; EC, eclampsia; EQ-5D-3L, EuroQoL questionnaire (score range: —1.6: poorest quality of life; 1: excellent quality of life); GW,

gestational week; HELLP, Haemolysis, Elevated Liver enzymes, Low Platelets; [IM, idiopathic inflammatory myopathies; IUGR, intrauterine growth restriction; JIA, juvenile idiopathic

arthritis; PAPS, primary antiphospholipid syndrome; PE, pre-eclampsia; PGA, Physician Global Assessment; PsA, psoriatic arthritis; pSS, primary Sjogren’s syndrome; RA, rheumatoid

arthritis; SLE, systemic lupus erythematosus; SpA, spondyloarthritis.

Number of pregnancies
PATIENTS per patient
1 2 3
Total 851 837 13 1
RA 121 120 1 0
PsA 67 65 2 0
SpA 47 47 0 0
JIA 30 29 1 0
UA 11 10 1 0
SLE 167 165 2 0
PAPS —aPL 130 126 3 1
UCTD 135 134 1 0
pSS 40 39 1 0
SSc 28 28 0 0
1IM 20 20 0 0
sV 37 36 1 0
Anti-Ro/SSA 18 18 0 0
Tables 2, 52, 54
Pregnancies with
PREGNANCIES unborn child
A B c D
Total 866 33 | 20 8 11
RA 122 8 4 3 2
PsA 69 5 1 1 1
SpA 47 1 0 0 0
JIA 31 1 0 0 0
UA 12 0 0 1 0
SLE 169 7 S 1 4
PAPS —aPL 135 7 3 1 1
UCTD 136 1 4 1 1
pSS 4 1 1 0 0
SSc 28 0 1 0 1
1IM 20 0 0 0 1
SV 38 1 1 0 0
Anti-Ro/SSA 18 1 0 0 0
Tables 3, 5, 55, 56 Table 3
LIVE BIRTHS Perinatal Live
death NEONATES
Total 794 4 790
RA 105 0 105
PsA 61 0 61
SpA 46 0 46
JIA 30 0 30
UA 11 0 11
SLE 152 4 148
PAPS —aPL 123 0 123
UCTD 129 0 129
pSS 39 0 39
SSc 26 0 26
1IM 19 0 19
SV 36 0 36
Anti-Ro/SSA 17 0 17
Table 3 Table 4

Figure 3 lllustration of number of patients, pregnancies and
neonates included in the analysis, presented on maternal
diagnosis of autoimmune rheumatic disease. Non-viable
pregnancies: A: pregnancy loss <10 GW; B: pregnancy
loss 11-20 GW; C: pregnancy loss >20 GW; D: elective
termination of pregnancy. anti-Ro/SSA, asymptomatic
carriers of anti-Ro/SSA antibodies; GW, gestational week;
IIM, idiopathic inflammatory myopathies; JIA, juvenile
idiopathic arthritis; PAPS - aPL, primary antiphospholipid
syndrome and antiphospholipid antibody carriers; PsA,
psoriatic arthritis; pSS, primary Sjégren’s syndrome; RA,
rheumatoid arthritis; SLE, systemic lupus erythematosus;
SpA, spondyloarthritis; SSc, systemic sclerosis; SV,
systemic vasculitis; UA, undifferentiated arthritis; UCTD,
undifferentiated connective tissue disease.
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8 Autoimmunity

months after delivery and 89 (21.5%) scored positive for
emotional disturbances/depressive symptomatology.

Treatment during pregnancy

Regarding the use of antirheumatic drugs (table 5),
244 (28.2%) pregnancies were treated with glucocorti-
coids, 388 (44.8%) with hydroxychloroquine (HCQ),
85 (9.8%) with conventional synthetic disease-modifying
anti-theumatic drugs (csDMARDs) and 122 (14.1%) with
biological DMARDs (bDMARDs). Patients with CTD-SV
received csDMARDs and bDMARDs during pregnancy in
13% and 2.6% of the cases, while patients with IA received
these drugs in 3.9% and 38.1%, respectively. 107 (87.7%)
pregnancies treated with bDMARDs belonged to the IA
group. Except for one pregnancy exposed to rituximab,
the remaining ones were treated with tumour necrosis
factor inhibitors (TNFi), namely certolizumab pegol
(CPZ) (80/106; 75.5%), etanercept (16/106; 15.1%)
and adalimumab (11/106; 10.4%) (online supplemental
table 6). Low-dose acetylsalicylic acid (LDASA), heparin
and a combination of both were used in 506 (58.4%), 220
(25.4%) and 186 (21.5%) pregnancies, respectively. No
medications (neither antirheumatic drugs, nor LDASA
and/or heparin) were prescribed in 144 (16.6%) preg-

nancies.

DISCUSSION

This nationwide prospective cohort study was created in
2017 with the goal of systematically collecting data on pre-
specified outcomes of pregnancy in patients with ARD.
With regular follow-up visits and detailed information
on maternal disease activity, obstetrical complications,
and use of medications at several time points, prospec-
tive pregnancy registers can provide a unique perspective
that is complementary and additional to the information
derived from administrative databases or global safety
registers. This inaugural paper of the P-RHEUM.it study
aims to provide an overview of the cohort and to serve as
a reference for future publications focusing on the infer-
ential analysis within single diseases.

By enrolling nearly 1300 pregnancies in 29 centres
over 5 years, the P-RHEUM.it study can provide
insight into several aspects of the current manage-
ment of ARD during pregnancy and their impact
on obstetrical and neonatal outcomes. Nearly two-
thirds of enrolled patients had a diagnosis within the
spectrum of CTD-SV (including rare diseases), with
being SLE the most represented disease in this cohort
(19.6%). Although IA such as rheumatoid arthritis
(RA), PsA and spondyloarthritis (SpA) are more prev-
alent diseases than CTD-SV, the composition of our
cohort reflects the nature of the enrolling centres,
which are second-level or third-level, hospital-based
rheumatology units; many centres run joint preg-
nancy clinics. Therefore, we may speculate that the
referral of pregnant patients to specialised centres is
more likely for those with CTD-SV who are perceived

as at increased risk of pregnancy complications. Since
38% of the patients with IA in our cohort were treated
with bDMARDSs, we may also speculate that patients
with TA are more likely to be referred when severe
and treated with second-line drugs.

Preconception counselling and shared-decision making
are the key elements when taking care of women living
with ARD who wish for a pregnancy.” In our cohort, this
approach was reflected by the condition of remission or
low disease activity for most of the patients, as described
by patientreported and physician-reported outcomes.
Only one-fifth of patients had a disease flare during the
year prior to conception, supporting the fact that most
of the patients have planned their pregnancy while on
stable inactive disease, as also suggested by a median
disease duration of 6.4 years prior to conception. Along
with this, disease flares during pregnancy occurred in a
minority of patients (15%), showing that good disease
control prior to conception and during the first trimester
is a protective factor against flares later in pregnancy, as
already described in RA'*" and SLE.*!

The use of pregnancy-compatible medications before
conception is one of the pillars of preconception coun-
selling and aims at keeping the maternal disease under
control during pregnancy; inactive disease is indeed a
major asset in favouring both maternal and fetal well-
being.” Active disease was demonstrated to be strongly
associated with APO; therefore, good disease control
prior to and during pregnancy is the best strategy to
minimise the impact of maternal disease on pregnancy
outcomes.”

When comparing outcomes in our cohort with those of
pregnancies in the Italian general obstetric population
(GOP) during the same calendar years (online supple-
mental table 7), the frequency of spontaneous miscar-
riage was apparently not significantly different (7% in
ARD vs 11% in GOP). However, we cannot exclude under-
reporting of early miscarriages in our cohort. Conversely,
there is a striking difference in the frequency of previous
miscarriages, which was 56.9% and 17.5% in our cohort
and in GOP, respectively. The fact that one out of two
non-primigravida patients had experienced at least one
previous miscarriage may reflect the influence of subclin-
ical/undiagnosed and/or untreated ARD on pregnancy
outcomes.” Chronic disease and/or its treatment may
also have influenced fertility, as pregnancies induced
by ARTs were 6.1%, while they were 3.7% in GOP. On
the other hand, a normal time-to-pregnancy (TTP) of 3
(IQR 1-8) months was observed, suggesting that infer-
tility/subfertility was not a concern in our cohort. The
TTP reported in the literature was longer than ours® and
we cannot exclude underestimation, since we enrolled
patients who were already pregnant and not during the
preconception period.

In the present study, we restricted the analysis to
singleton pregnancies, in order to assess obstetrical
complications without the bias of multifetal pregnancies
which are at increased risk of APO such as PE, FGR and
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8 Autoimmunity

PTB.** PE deserves a special comment, because it carries
a high risk of irreversible maternal and fetal damage and
has been reported to occur more frequently in pregnant
women with ARD than GOP.”> LDASA was proved to be
an effective preventative treatment in GOP at risk of
PE.* Therefore, rheumatology scientific societies elabo-
rated the recommendation of offering LDASA to women
with ARD at increased risk of PE, particularly those with
lupus nephritis, antiphospholipid syndrome or carriers
of a high-risk aPL profile.” ® ** LDASA seems to be also
beneficial in preventing other complications such as
FGR and PTB; therefore, the use in pregnant women
with ARD may go beyond the current recommendations,
as suggested by the fact that nearly 6 out 10 patients in
our cohort were on LDASA during pregnancy. The wide-
spread use of LDASA in our cohort may have contrib-
uted to the overall low frequency of PE (2.3%) that is
in line with GOP data reported in the literature (5.3%,
range 1.8-9.3)*; however, it must be acknowledged that
the assessment of the real incidence of PE is hindered by
many factors, and no nationwide Italian data are avail-
able up to now. The heterogeneous approach to the use
of LDASA in our cohort reflects the current debate in
rheumatology on whether all patients should be treated
or only selected groups.*

One of the highlights of this study is the high propor-
tion of live births (91.7%), the majority of whom were
born at term (84.9%). The frequency of congenital
malformations and SGA newborns was not substan-
tially different from GOP. This information is relevant
to patients because they usually want to know if there is
a good chance of having ‘a baby in hands’ who is not
affected by prematurity and other major problems. We
may speculate that this high proportion of live births,
reported also by other European pregnancy registries for
SpA,*™ SLE* and primary Sjogren’s syndrome,” is the
tangible output of modern rheumatology management
applied to pregnant patients. The use of HCQ during
pregnancy was widespread in most ARD included in our
cohort, reaching the highest frequency in SLE (80.5%), as
per international recommendations.” ® csDMARDs were
taken during pregnancy by 1 out 10 patients, particularly
those with SLE and idiopathic inflammatory myopathies.
This suggests that pregnant women were treated as if they
were not pregnant with regard to pregnancy-compatible
medications.”™ The biggest change in management can
actually be seen for TNFi. As a consequence of the initial
cautious approach of discontinuing TNFi at the begin-
ning of pregnancy, an increased risk of maternal flares
and APO was observed in patients with SpA and RA.*" *
Based on increasing safety data about the use of TNFi
during pregnancy,’’ clinicians have progressively gained
confidence using TNFi during pregnancy more liber-
ally.”**** Particularly, CPZ was the most used TNFi in our
cohort, due to its demonstrated lack of transplacental
passage,*! that allows maternal treatment throughout
pregnancy without any potential impact on the immu-
nocompetence of the neonate. Another advantage of

using TNFi during pregnancy is the chance for reducing
or stopping glucocorticoids, which may in turn facilitate
PTB* and serious maternal and neonatal infections.*
Glucocorticoids were used in less than one-third of our
patients, which is a testament to both the awareness
about the risk of adverse effects during pregnancy and
the practice of aiming at steroid-free disease remission.

Despite the encouraging results in terms of live
births, a higher frequency of PTB (13.5%) as compared
with GOP (6.3%) must be acknowledged. Severe PTB
(3.2%) was also more frequent than in GOP (1.6%) and
accounted for three out of four perinatal deaths. The
frequency of spontaneous vaginal delivery was much
lower than in GOP (31.2% vs 63.1%), probably due to
the common practice of inducing delivery at 40 GW in
women with ARD (20.3% in our cohort) to minimise the
risk of oligohydramnios and/or sudden fetal death due
to acute placental failure in the post-term. Reassuringly,
the proportions of both elective and emergent C-section
were similar to GOP.

The puerperium is a delicate period, especially for
women with ARD who may experience intense disease
flares.* Breast feeding is universally encouraged and
women with ARD should be allowed to carry it out by
receiving compatible medications.” Nearly half of the
patients in our cohort breast fed in the first month
after delivery (similarly to GOP), meaning that they had
received adequate counselling and were able to make an
informed decision about breast feeding.

The P-RHEUM.it study was the first national registry
in which emotional well-being after delivery was inves-
tigated by means of EPDS, a simple and rapid-to-score
tool that can signal whether a woman reported symptoms
related to anxiety and depression that deserve further
assessment. In fact, it was estimated that scoring positive
at EPDS is associated with a pooled risk of postpartum
depression (PPD) of 27.5% (95% CI 17.8 to 37.3).* In
our cohort, one-fifth of patients who compiled the EPDS
at the postpartum visit scored positive, showing that PPD
should be ruled out in a non-negligible proportion of
patients with ARD. Similarly, a Mexican study found that
26.9% of women with ARD scored positive at EPDS.*® A
population-based study in the USA estimated a slightly
increased risk of PPD in women with SpA/PsA/RA as
compared with controls, with PPD being diagnosed in
17.2% of patients.*” Emotional distress and PPD should
not be overlooked in patients with ARD and measures
should be implemented in order to minimise the impact
on baby-mother bonding and parenting ability.

Strengths, limitations and future perspectives

The value of P-RHEUM.it study lies in capturing the real-
world experience from numerous centres all over the
country and showing the impact of modern management
of ARD on antenatal and postnatal outcomes. The propor-
tion of missing data was low for most of the collected
items, demonstrating the dedicated work of investigators
despite the breakout of the COVID-19 pandemic in the

Andreoli L, et al. RMD Open 2024;10:6004091. doi:10.1136/rmdopen-2024-004091

13

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

‘1senb Agq 920z YdJseN 8 uo wod g uadopwiy//:sdny woly papeojumoq 20z IMdy 72 Uo T60+00-7202-uadopul/9eTT 0T Se paysiiand isuy :uado ANy



middle of the enrolment period. Further analysis will
yield valuable information not only on general issues
regarding reproductive health and pregnancy, but also
on less investigated topic such as PROs during pregnancy,
frequency and implications of PPD and health conditions
of infants up to 2 years of age. These peculiar features
will advance the field by incorporating patients’ perspec-
tives, which is relevant for identifying unmet needs and
envision interventions to improve the care of pregnant
patients.48

The main limitation of the study is the generalisability
of findings. This can be due to several reasons: (1) the
study population comprised women who were mostly
Caucasian and lived in a developed country that provides
universal healthcare through a state-funded national
health system; (2) enrolling centres were hospital-based,
therefore there might be a referral bias towards more
severe and/or complex patients; (3) patients with organ
involvement and/or damage are generally discouraged
from getting pregnant, thus no patients with severe
chronic renal insufficiency, pulmonary arterial hyper-
tension and other severe manifestations happened to
be enrolled, limiting our ability to provide information
about these particular situations; (4) pregnancies in
some rare diseases were very few, hindering the possi-
bility to provide meaningful information.

This first descriptive analysis of the P-RHEUM.it
study paves the way to a kaleidoscope of studies that
will address different topics within each disease and/or
disease groups and provide answers to the current unmet
needs in the management of pregnancy in ARD. The
study also collected all the relevant variables according
to EULAR recommendations,'' laying the foundations
for future collaborations within the EuNeP (European
Network of Pregnancy Registers in Rheumatology)
network'’ and other prospective studies, with the ulti-
mate goal of reaching meaningful numbers and power
of the analyses.*

CONCLUSION

Over decades, ‘Reproductive Rheumatology’ has
tackled research in a sensitive field. It has been highly
challenging to perform randomised clinical trials in
pregnant women, because of regulatory issues, diffi-
culty in getting dedicated funding and the need for a
multicentre international approach to reach sufficient
numbers. As a consequence, there is a lack of unbi-
ased, rigorous studies that can drive clinical decisions.
Prospective studies and registries have contributed to
filling the gap, showing that pregnancy is possible in
women with ARD and discussion about it should be
embraced rather than discouraged.

The P-RHEUM.it study has captured the real-world
experience in the management of pregnancy in a
large cohort of women with different ARD. Maternal
and neonatal outcomes were overall good, suggesting

that a set of measures can work as a ‘toolkit’ in the
approach to pregnancy. These measures include multi-
disciplinary preconception counselling and pregnancy
monitoring, and individual risk stratification for a
tailored approach that aims at inactive disease while
on pregnancy-compatible medications. The most sensi-
tive indicator of the effectiveness of these interventions
is the alignment of the frequency of most complica-
tions and outcomes to that of the GOP. This can be an
important reassuring message to women with ARD, as
well as a strong incentive to comply with treatment and
monitoring plan in order to minimise the impact of the
disease on pregnancy outcomes.

However, there is still much to be addressed to
improve the reproductive journey of women with ARD.
The P-RHEUM.it study will dissect disease-specific
issues to better understand the impact of current rheu-
matology management and to plan for additional inter-
ventions and/or changes in practice. It will also bring
the emotional well-being of the patient into the spot-
light by analysing the QoL and the risk of mental health
distress, along with data about children’s conditions
in the first 2 years of life, which is a frequently-asked-
question by the patients.

Author affiliations

'Rheumatology and Clinical Immunology Unit — ERN ReCONNET, ASST Spedali
Civili, Brescia, Italy

%Department of Clinical and Experimental Sciences, University of Brescia, Brescia,
Italy

*Division of Rheumatology, Multispecialist Medical Department, Grande Ospedale
Metropolitano Niguarda, Milan, Italy

“Clinical Rheumatology Division, ASST Gaetano Pini-CTO, Milan, Italy

*Department of Clinical Sciences and Community Health, REsearch Center for Adult
and Pediatric Rheumatic Diseases (RECAP-RD), University of Milan, Milan, Italy
SEpidemiology Research Unit of the Italian Society for Rheumatology, Milan, Italy
"Department of Obstetrics and Gynaecology, Fondazione IRCCS Ca' Granda
Ospedale Maggiore Policlinico, Milan, Italy

8Rheumatology Unit, Azienda Ospedaliero-Universitaria S. Anna - Ferrara,
Department of Medical Sciences, University of Ferrara, Ferrara, Italy
°Rheumatology Unit, ASL CN1, Cuneo, Italy

10precision Medicine Department, University of Campania L. Vanvitelli, Naples, Italy
"Department of Rheumatology, Central Hospital of Bolzano (SABES-ASDAA),
Teaching Hospital of Paracelsus Medical University (PMU), Bolzano, Italy
"2Rheumatology Unit, Department of Clinical and Experimental Medicine, University
of Pisa, Pisa, Italy

*Department of Systems Medicine, Rheumatology, Allergology and Clinical
Immunology, University of Rome Tor Vergata, Rome, Italy

"4General Medicine and Thrombosis and Hemorrhagic Unit, Department of
Medicine, University of Padua, Padua, Italy

"5Department of Obstetrics and Gynecology, ASST Spedali Civili, Brescia, Italy
"8Dipartimento Materno Infantile, Obstetrics and Gynecology Unit, Azienda
Ospedaliero-Universitaria S. Anna, University of Ferrara, Ferrara, Italy
""Dipartimento Cure Primarie, UO Servizi Sanitari 1- AUSL Ferrara, Ferrara, Italy
"8Rheumatology Unit, Department of Medicine, University of Padova, Padova, Italy
"*Division of Rheumatology, Department of Medical Specialties, Azienda Sanitaria
Locale 3 Genovese, Arenzano, Genoa, Italy

2Unit of Obstetrics and Gynecology, Department of Woman and Child Health,
University of Padova, Padova, Italy

%'Rheumatology Unit, DiMePRE-J, University of Bari, Bari, Italy

%2Rheumatology Department of Lucania - San Carlo Hospital, Potenza, Italy
23Immunopathology Laboratory, San Carlo Hospital, Potenza, Italy

2Division of Immunology, Transplantation and Infectious Diseases, IRCCS Ospedale
San Raffaele, Milan, Italy

14

Andreoli L, et al. RMD Open 2024;10:¢004091. doi:10.1136/rmdopen-2024-004091

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

‘1senb Agq 920z YdJseN 8 uo wod g uadopwiy//:sdny woly papeojumoq 20z IMdy 72 Uo T60+00-7202-uadopul/9eTT 0T Se paysiiand isuy :uado ANy



8 Autoimmunity

BInternal Medicine Department, ASST Lodi - Ospedale Maggiore di Lodi, Lodi, Italy
%Division of Rheumatology, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy
ZPhD Program in Experimental Medicine, University of Pavia, Pavia, Italy
%Rheumatology Unit, Azienda USL IRCCS di Reggio Emilia, Reggio Emilia, Italy
ZDepartment of Obstetrics and Gynecology, Azienda USL IRCCS di Reggio Emilia,
Reggio Emilia, Italy

%PhD Program in Clinical Experimental Medicine, University of Modena and Reggio
Emilia, Modena, Italy

*Department of Surgery, Medicine, Dentistry and Morphological Sciences with
interest in Transplant, Oncology and Regenerative Medicine, University of Modena
and Reggio Emilia, Modena, Emilia-Romagna, Italy

%20bstetrics and Gynecology, Maternal Infant Department, Grande Ospedale
Metropolitano Niguarda, Milan, Italy

%pcademic Rheumatology Center, A.0. Mauriziano di Torino; Department of Clinical
and Biological Sciences, University of Turin, Turin, Italy

Rheumatology Unit, Department of Medicine, Surgery and Neurosciences,
University of Siena, Siena, Italy

%5Department of Experimental and Clinical Medicine, University of Florence,
Florence, Italy

36Rheumatology Unit, San Camillo-Forlanini Hospital, Rome, Italy

Division of Internal Medicine, ASST Fatebenefratelli Sacco, Fatebenefratelli
Hospital, University of Milan, Milan, Italy

*Department of Biomedical and Clinical Sciences, University of Milan, Milan, Italy
*Laboratory of Experimental Rheumatology and Academic Division of Clinical
Rheumatology, Department of Internal Medicine and Specialties, University of
Genova, IRCCS San Martino Polyclinic Hospital, Genova, Italy

“*Rheumatology Unit, "Mons. Dimiccoli" Hospital, Barletta (BT), Italy

“Unit of Rheumatology, Santa Chiara Regional Hospital, APSS, Trento, ltaly
“2Rheumatology Unit, IRCCS San Gerardo dei Tintori Foundation, Milan, Italy
#School of Medicine, Bicocca University, Milan, Italy

X Laura Andreoli @lauraandreoli80, Francesca Crisafulli @FraCrisafulli10, Roberta
Erra @roberta_erra, Maria Sole Chimenti @MSoleChimenti, Ariela Hoxha @
ArielaHoxha_MD, Cecilia Nalli @CeciliaNalli, Micaela Fredi @micaela_fredi, Maria
Grazia Lazzaroni @LazzaroniM, Marco Taglietti @taglietti_marco, Marta Mosca @
MartaMartamosca and Maurizio Cutolo @MC

Acknowledgements The P-RHEUM.it study was promoted and supported by the
Italian Society for Rheumatology (SIR). SIR received an unrestricted grant for this
study from UCB (the company had no role in the initiation, planning, conduct, data
assembly, analysis or interpretation of the study).

Collaborators The P-RHEUM.it-SIR Investigators (The ITalian registry of Pregnancy
in the RHEUMatic diseases of the Italian Society for Rheumatology): Serena
Guiducci (ORCID iD 0000-0003-2722-6475), Silvia Bellando-Randone (ORCID

iD 0000-0002-5926-6263) (Section of Rheumatology, AOU Careggi, Florence;
Department of Experimental and Clinical Medicine, University of Florence, Florence,
Italy); Maria-Chiara Ditto (ORCID iD 0000-0001-5025-287X; Rheumatology Unit,
Azienda Ospedaliero Universitaria Citta della Salute e della Scienza di Torino,

Turin, Italy;); Cecilia-Beatrice Chighizola (ORCID iD 0000-0002-3787-9632; Unit of
Pediatric Rheumatology, ASST G. Pini - CTO, Milan; Department of Clinical Sciences
and Community Health, University of Milan, Milan, Italy).

Contributors LA, AB, MCG, GC, CAS, AT contributed to the study conceptualisation
and design. Investigation and data curation were performed by all authors. Formal
analysis, methodology and visualisation were made by LA, MCG, FC, DL, DR.
Interpretation of results was carried out by LA, AB, FC, MCG, DL, DR, CAS, AT. The
first draft of the manuscript was written by LA, AB, FC, MCG, DL, DR, CAS, AT. All
authors read, edited and approved the final manuscript.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not applicable.

Ethics approval Study approval was first obtained by the Ethics Committee of the
Coordinating Centre in Brescia (NP 2917 — 5 December 2017), and subsequently
by the local authorities in all participating centres. Participants gave informed
consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. Data are
available upon reasonable request to the Epidemiology Research Unit of the Italian
Society for Rheumatology.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Laura Andreoli http://orcid.org/0000-0002-9107-3218

Maria Chiara Gerardi http://orcid.org/00-0001-7435-2656
Maria Gerosa http://orcid.org/0000-0001-5241-5847

Davide Rozza http://orcid.org/0000-0003-2648-742X
Francesca Crisafulli http://orcid.org/0000-0003-0319-1538
Roberta Erra http://orcid.org/0000-0002-5794-2117

Daniele Lini http://orcid.org/0000-0002-5930-3968

Laura Trespidi http://orcid.org/0000-0001-9456-1527
Melissa Padovan http://orcid.org/0009-0009-0165-9177
Francesca Ruffilli http://orcid.org/0000-0001-5437-3935
Giovanna Cuomo http://orcid.org/0000-0002-4292-3589
Bernd Raffeiner http://orcid.org/0000-0001-6930-7260

Paolo Semeraro http://orcid.org/0000-0002-7053-3086
Chiara Tani http://orcid.org/0000-0002-0870-8738

Maria Sole Chimenti http://orcid.org/0000-0002-1343-1729
Paola Conigliaro http://orcid.org/0000-0001-7905-8413
Ariela Hoxha http://orcid.org/0000-0001-7741-6432

Cecilia Nalli http://orcid.org/0000-0003-2514-9891

Micaela Fredi http://orcid.org/0000-0002-6511-4936

Maria Grazia Lazzaroni http://orcid.org/0000-0002-1860-6866
Franco Franceschini http://orcid.org/0000-0003-3678-6124
Sonia Zatti http://orcid.org/0000-0003-0404-1259

Chiara Loardi http://orcid.org/0000-0002-8075-2565
Rossana Orabona http://orcid.org/0000-0002-0174-9756
Cristina Zanardini http://orcid.org/0000-0002-5871-1994
Giulia Fontana http://orcid.org/0009-0002-7298-8962
Giorgia Gozzoli http://orcid.org/0009-0009-3333-6727
Claudia Barison http://orcid.org/0009-0005-5772-3482

Paola Bizioli http://orcid.org/0009-0001-2015-6374

Roberto Felice Caporali http://orcid.org/0000-0001-9300-6169
Manuela Wally Ossola http://orcid.org/0000-0003-4066-850X
Beatrice Maranini http://orcid.org/0000-0002-7313-3520
Ettore Silvagni http://orcid.org/0000-0001-7654-8222
Marcello Govoni http://orcid.org/0000-0003-0499-5773
Danila Morano http://orcid.org/0009-0001-6002-9508

Rosita Verteramo http://orcid.org/0009-0001-7649-2249
Andrea Doria http://orcid.org/0000-0003-0548-4983

Marta Tonello http://orcid.org/0000-0001-9826-4079
Maddalena Larosa http://orcid.org/0000-0002-1398-5967
Margherita Zen http://orcid.org/0000-0003-0835-1406

Marta Mosca http://orcid.org/0000-0001-5937-4574

Dina Zucchi http://orcid.org/0000-0002-2161-2562

Elena Elefante http://orcid.org/0000-0003-0657-485X
Florenzo lannone http://orcid.org/0000-0003-0474-5344
Maria Grazia Anelli http://orcid.org/0000-0002-1018-1218
Marlea Lavista http://orcid.org/0000-0001-6347-6805

Anna Abbruzzese http://orcid.org/0000-0003-0364-7697
Carlo Giuseppe Fasano http://orcid.org/0009-0009-2619-7428
Salvatore D'Angelo http://orcid.org/0000-0002-7442-1110
Maria Stefania Cutro http://orcid.org/0009-0004-1536-519X
Valentina Picerno http://orcid.org/0009-0005-1209-2875
Teresa Carbone http://orcid.org/0000-0003-4463-9175
Angela Anna Padula http://orcid.org/0009-0003-7580-7044
Patrizia Rovere-Querini http://orcid.org/0000-0003-2615-3649
Valentina Canti http://orcid.org/0000-0001-9757-6089
Rebecca De Lorenzo http://orcid.org/0000-0002-1281-7996
Véronique Ramoni http://orcid.org/0000-0003-1732-6069
Carlomaurizio Montecucco http://orcid.org/0000-0001-8263-3925
Veronica Codullo http://orcid.org/0000-0003-2557-8514

Andreoli L, et al. RMD Open 2024;10:6004091. doi:10.1136/rmdopen-2024-004091

15

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

‘1senb Agq 920z YdJseN 8 uo wod g uadopwiy//:sdny woly papeojumoq 20z IMdy 72 Uo T60+00-7202-uadopul/9eTT 0T Se paysiiand isuy :uado ANy


https://x.com/lauraandreoli80
https://x.com/FraCrisafulli10
https://x.com/roberta_erra
https://x.com/MSoleChimenti
https://x.com/ArielaHoxha_MD
https://x.com/ArielaHoxha_MD
https://x.com/CeciliaNalli
https://x.com/micaela_fredi
https://x.com/LazzaroniM
https://x.com/taglietti_marco
https://x.com/MartaMartamosca
https://x.com/MartaMartamosca
https://x.com/MC
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-9107-3218
http://orcid.org/00-0001-7435-2656
http://orcid.org/0000-0001-5241-5847
http://orcid.org/0000-0003-2648-742X
http://orcid.org/0000-0003-0319-1538
http://orcid.org/0000-0002-5794-2117
http://orcid.org/0000-0002-5930-3968
http://orcid.org/0000-0001-9456-1527
http://orcid.org/0009-0009-0165-9177
http://orcid.org/0000-0001-5437-3935
http://orcid.org/0000-0002-4292-3589
http://orcid.org/0000-0001-6930-7260
http://orcid.org/0000-0002-7053-3086
http://orcid.org/0000-0002-0870-8738
http://orcid.org/0000-0002-1343-1729
http://orcid.org/0000-0001-7905-8413
http://orcid.org/0000-0001-7741-6432
http://orcid.org/0000-0003-2514-9891
http://orcid.org/0000-0002-6511-4936
http://orcid.org/0000-0002-1860-6866
http://orcid.org/0000-0003-3678-6124
http://orcid.org/0000-0003-0404-1259
http://orcid.org/0000-0002-8075-2565
http://orcid.org/0000-0002-0174-9756
http://orcid.org/0000-0002-5871-1994
http://orcid.org/0009-0002-7298-8962
http://orcid.org/0009-0009-3333-6727
http://orcid.org/0009-0005-5772-3482
http://orcid.org/0009-0001-2015-6374
http://orcid.org/0000-0001-9300-6169
http://orcid.org/0000-0003-4066-850X
http://orcid.org/0000-0002-7313-3520
http://orcid.org/0000-0001-7654-8222
http://orcid.org/0000-0003-0499-5773
http://orcid.org/0009-0001-6002-9508
http://orcid.org/0009-0001-7649-2249
http://orcid.org/0000-0003-0548-4983
http://orcid.org/0000-0001-9826-4079
http://orcid.org/0000-0002-1398-5967
http://orcid.org/0000-0003-0835-1406
http://orcid.org/0000-0001-5937-4574
http://orcid.org/0000-0002-2161-2562
http://orcid.org/0000-0003-0657-485X
http://orcid.org/0000-0003-0474-5344
http://orcid.org/0000-0002-1018-1218
http://orcid.org/0000-0001-6347-6805
http://orcid.org/0000-0003-0364-7697
http://orcid.org/0009-0009-2619-7428
http://orcid.org/0000-0002-7442-1110
http://orcid.org/0009-0004-1536-519X
http://orcid.org/0009-0005-1209-2875
http://orcid.org/0000-0003-4463-9175
http://orcid.org/0009-0003-7580-7044
http://orcid.org/0000-0003-2615-3649
http://orcid.org/0000-0001-9757-6089
http://orcid.org/0000-0002-1281-7996
http://orcid.org/0000-0003-1732-6069
http://orcid.org/0000-0001-8263-3925
http://orcid.org/0000-0003-2557-8514

Alessandra Milanesi http://orcid.org/0000-0001-8353-5147
Chiara Marvisi http://orcid.org/0000-0001-7027-1410

Carlo Salvarani http://orcid.org/0000-0001-5426-5133

Oscar Massimiliano Epis http://orcid.org/0000-0002-9986-4030
Clizia Gagliardi http://orcid.org/0000-0002-6915-7714

Claudia Lomater http://orcid.org/0000-0001-6512-941X

Elisa Bellis http://orcid.org/0000-0002-9200-8215

Estrella Garcia Gonzalez http://orcid.org/0000-0001-5906-4891
Anna Paola Pata http://orcid.org/0000-0002-7816-8298

Maria Letizia Urban http://orcid.org/0000-0003-1334-9538
Irene Mattioli http://orcid.org/0000-0003-2995-6113
Giandomenico Sebastiani http://orcid.org/0000-0003-2969-6649
Antonio Luca Brucato http://orcid.org/0000-0002-7566-5600
Emanuele Bizzi http://orcid.org/0000-0001-8560-5866

16

Andreoli L, Gerardi MC, Fernandes M, et al. Disease activity
assessment of rheumatic diseases during pregnancy: a
comprehensive review of indices used in clinical studies. Autoimmun
Rev 2019;18:164-76.

Harris PA, Taylor R, Thielke R, et al. Research electronic data capture
(Redcap)--A Metadata-driven methodology and Workflow process
for providing Translational research Informatics support. J Biomed
Inform 2009;42:377-81.

Harris PA, Taylor R, Minor BL, et al. The Redcap consortium: building
an international community of software platform partners. J Biomed
Inform 2019;95:51532-0464(19)30126-1:103208:.

Ince-Askan H, Hazes JMW, Dolhain RJEM. Identifying clinical
factors associated with low disease activity and remission of
rheumatoid arthritis during pregnancy. Arthritis Care & Research
2017;69:1297-303.

Maurizio Cutolo http://orcid.org/0000-0002-5396-0932 20 Bortoluzzi A, Andreoli L, Carrara G, et al. Improved pregnancy
Leonardo Santo http://orcid.org/0009-0005-8594-8304 outcome in patients with rheumatoid arthritis who followed an ideal
Sara Tonetta http://orcid.org/0009-0008-7963-1804 clinical pathway. Arthritis Care & Research 2021;73:166-72.
Greta Carrara http://orcid.org/0000-0001-9752-2275 21 Tani C, Zucchi D, Haase |, et al. Are remission and low disease
Alessandra Bortoluzzi http://orcid.org/0000-0003-2416-8134 activity state ideal targets for pregnancy planning in systemic
Carlo Alberto Sciré http://orcid.org/0000-0001-7451-0271 lupus erythematosus? A Multicentre study. Rheumatology (Oxford)
Angela Tincani http://orcid.org/0000-0003-4355-9333 2021;60:5610-9.
22 Sammaritano LR. Contraception and Preconception counseling
in women with autoimmune disease. Best Pract Res Clin Obstet
Gynaecol 2020;64:11-23.
23 Spinillo A, Beneventi F, Ramoni V, et al. Prevalence and significance

REFERENCES of previou'sly Undiagnosed rheumatic diseases in pregnancy. Ann

1 Wallenius M, Salvesen KA, Daltveit AK, et al. Secular trends of o4 evhgum Dg 2§12’71 '915_2% KE /. Nati | . . |
pregnancies in women with inflammatory connective tissue disease. e_ltzr?er , Barrett J, Murphy ,et_a. ational .an_d |nternat|on§1
Acta Obstet Gynecol Scand 2015;94:1195-202. gu@elmes on the management of t.wm Pregnanmes. a comparative

2 Wallenius M, Salvesen KA, Daltveit AK. Reproductive trends in review. Am J Obstet Gynecol 2023‘229'577_98'. .
females with inflammatory joint disease. BMC Pregnancy Childbirth 25 Henderson ‘.JT‘ Vesco KK, Senggr.CA, etal. ASP"W use to pre\{ent
2016:16:123. Preeclampsia and rellated.morbldlty and mortalltly. upda'ted evidence

3 Andréoli L, Chighizola CB, laccarino L, et al. Immunology of report and systematic review for the US preventive services task
pregnancy and reproductive health in autoimmune rheumatic force. ‘.IAMA 2021;326:1 .192_,206'
diseases, update from the 11th international conference on 26 Tektonidou MG' Andreoli L, Limper M, et al. E.ULAR -
reproduction, pregnancy and rheumatic diseases. Autoimmun Rev recommendatlons for the management of Antiphospholipid
2023:22:103259. syndrome in adults. Ann Rheum Dis 2019;78:1296-304.

4 Géteétam Skorpen C, Hoeltzenbein M, Tincani A, et al. The 27 Stubert_J, Hinz B, Berger R The role of acetyls_aligylic acid in the
EULAR points to consider for use of Antirheumatic drugs before p!'eventlon of pre-Eclampsia, fetal growth restriction, and Preterm
pregnancy, and during pregnancy and Lactation. Ann Rheum Dis birth. Dtsch Arztebl Int 2023;120:617-26. ) )
2016:75:795-810. 28 Abalos E, Cuesta C, Grosso AL, et al. Global and regional estimates

5 Andreoli L, Bertsias GK, Agmon-Levin N, et al. EULAR of Preeclampsia and Eclampsia: a systematic review. Eur J Obstet
recommendations for women’s health and the management of family Gynecol Reprod Biol 2013;170:1-7.
planning, assisted reproduction, pregnancy and Menopause in 29 Chighizola CB, Clowse M, Meroni PL3 et al. The SPR(_)UT study: A
patients with systemic lupus erythematosus and/or Antiphospholipid survey on current management practice of reproductive aspects in
syndrome. Ann Rheum Dis 2017;76:476-85. women of chllqbeanng age with systemic autoimmune rheumatic

6 Sammaritano LR, Bermas BL, Chakravarty EE, et al. American diseases. Autoimmun Rev 2023;22:51568-9972(23)00110-6.
college of rheumatology guideline for the management of 30 Tani C, Zucchi D, Haase |, et al. Impact of low-dose acetylsalicylic
reproductive health in rheumatic and musculoskeletal diseases. acid on pregnancy outcome in systemic lupus erythematosus:
Arthritis Rheumatol 2020;:72:529-56. results from a Multicentre study. Lupus Sci Med 2022;9:e000714.

7 Russell MD, Dey M, Flint J, et al. British society for rheumatology 31 Skorpen CG, Lydersen S, Gilboe I-M, et a/. Influence of disease
guideline on prescribing drugs in pregnancy and Breastfeeding: activity and medications on offspring birth weight, pre-Eclampsia
immunomodulatory anti-rheumatic drugs and corticosteroids. and Preterm birth in systemic lupus erythematosus: a population-
Rheumatology (Oxford) 2023;62:e48-88. based study. Ann Rheum Dis 2018;77:264-9. N

8 Schreiber K, Frishman M, Russell MD, et al. British society for 32 Mendel A, Bernatsky SB, Hanly JG, et al. Low aspirin use and
rheumatology guideline on prescribing drugs in pregnancy and high prevalence of pre-Eclampsia risk factors among pregnant
Breastfeeding: Comorbidity medications used in rheumatology women in a multinational SLE inception cohort. Ann Rheum Dis
practice. Rheumatology (Oxford) 2023;62:689-104. 2019;78:1010-2.

9 Andreoli L, Lazzaroni MG, Carini C, et al. Disease knowledge index” 33 Meissner Y, Strangfeld A, Molto A, et al. Pregnancy and neonatal
and perspectives on reproductive issues: A nationwide study on outcomes in women with axial Spondyloarthritis: pooled data
398 women with autoimmune rheumatic diseases. Joint Bone Spine analysis from the European network of pregnancy registries in
2019;86:475-81. rheumatology (Eunep). Ann Rheum Dis 2022;81:1524-33.

10 Meissner Y, Strangfeld A, Costedoat-Chalumeau N, et al. European 34 Larosa M, Le Guern V, Guettrot-Imbert G, et al. Evaluation of lupus
network of pregnancy registers in rheumatology (Eunep)-An anticoagulant, damage, and remission as predictors of pregnancy
overview of procedures and data collection. Arthritis Res Ther complications in systemic lupus erythematosus: the French Gr2
2019:21:241. study. Rheumatology (Oxford) 2022;61:3657-66.

11 Meissner Y, Fischer-Betz R, Andreoli L, et al. EULAR 35 de Frémont GM, Costedoat-Chalumeau N, Lazaro E, et al.
recommendations for a core data set for pregnancy registries in Pregnancy outcomes in women with primary Sjégren’s syndrome: an
rheumatology. Ann Rheum Dis 2021;80:49-56. analysis of data from the Multicentre, prospective, Gr2 study. Lancet

12 Rabin R, de Charro F. EQ-5D: a measure of health status from the Rheumatol 2023;5:e330-40.

Eurogol group. Ann Med 2001;33:337-43. 36 Ramoni VL, Héfeli C, Costedoat-Chalumeau N, et al. Changes to

13 Scott R, Parker H, Mccartney S, et al. Outcomes following Biosimilar expert opinion in the use of Antirheumatic drugs before and during
TNF inhibitor use for inflammatory-mediated immune disorders in pregnancy five years after EULAR: points to consider. Rheumatology
pregnancy. Obstet Med 2022;15:104-7. (Oxford) 2022;61:€331-3.

14 Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. 37 van den Brandt S, Zbinden A, Baeten D, et al. Risk factors for flare
development of the 10-item Edinburgh postnatal depression scale. and treatment of disease flares during pregnancy in rheumatoid
Br J Psychiatry 1987;150:782-6. arthritis and axial Spondyloarthritis patients. Arthritis Res Ther

15 Benvenuti P, Ferrara M, Niccolai C, et al. The Edinburgh postnatal 2017;19:64.
depression scale: validation for an Italian sample. J Affect Disord 38 Gerardi MC, Crisafulli F, Garcia-Fernandez A, et al. Stopping
1999;53:137-41. bDMARDs at the beginning of pregnancy is associated with disease

16 Andreoli L, et al. RMD Open 2024;10:¢004091. doi:10.1136/rmdopen-2024-004091

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

‘1senb Agq 920z YdJseN 8 uo wod g uadopwiy//:sdny woly papeojumoq 20z IMdy 72 Uo T60+00-7202-uadopul/9eTT 0T Se paysiiand isuy :uado ANy


http://orcid.org/0000-0001-8353-5147
http://orcid.org/0000-0001-7027-1410
http://orcid.org/0000-0001-5426-5133
http://orcid.org/0000-0002-9986-4030
http://orcid.org/0000-0002-6915-7714
http://orcid.org/0000-0001-6512-941X
http://orcid.org/0000-0002-9200-8215
http://orcid.org/0000-0001-5906-4891
http://orcid.org/0000-0002-7816-8298
http://orcid.org/0000-0003-1334-9538
http://orcid.org/0000-0003-2995-6113
http://orcid.org/0000-0003-2969-6649
http://orcid.org/0000-0002-7566-5600
http://orcid.org/0000-0001-8560-5866
http://orcid.org/0000-0002-5396-0932
http://orcid.org/0009-0005-8594-8304
http://orcid.org/0009-0008-7963-1804
http://orcid.org/0000-0001-9752-2275
http://orcid.org/0000-0003-2416-8134
http://orcid.org/0000-0001-7451-0271
http://orcid.org/0000-0003-4355-9333
http://dx.doi.org/10.1111/aogs.12722
http://dx.doi.org/10.1186/s12884-016-0919-7
http://dx.doi.org/10.1016/j.autrev.2022.103259
http://dx.doi.org/10.1136/annrheumdis-2015-208840
http://dx.doi.org/10.1136/annrheumdis-2016-209770
http://dx.doi.org/10.1002/art.41191
http://dx.doi.org/10.1093/rheumatology/keac551
http://dx.doi.org/10.1093/rheumatology/keac552
http://dx.doi.org/10.1016/j.jbspin.2018.12.002
http://dx.doi.org/10.1186/s13075-019-2019-3
http://dx.doi.org/10.1136/annrheumdis-2020-218356
http://dx.doi.org/10.3109/07853890109002087
http://dx.doi.org/10.1177/1753495X211028779
http://dx.doi.org/10.1192/bjp.150.6.782
http://dx.doi.org/10.1016/s0165-0327(98)00102-5
http://dx.doi.org/10.1016/j.autrev.2018.08.008
http://dx.doi.org/10.1016/j.autrev.2018.08.008
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://dx.doi.org/10.1002/acr.23143
http://dx.doi.org/10.1002/acr.24116
http://dx.doi.org/10.1093/rheumatology/keab155
http://dx.doi.org/10.1016/j.bpobgyn.2019.09.003
http://dx.doi.org/10.1016/j.bpobgyn.2019.09.003
http://dx.doi.org/10.1136/annrheumdis-2011-154146
http://dx.doi.org/10.1136/annrheumdis-2011-154146
http://dx.doi.org/10.1016/j.ajog.2023.05.022
http://dx.doi.org/10.1001/jama.2021.8551
http://dx.doi.org/10.1136/annrheumdis-2019-215213
http://dx.doi.org/10.3238/arztebl.m2023.0133
http://dx.doi.org/10.1016/j.ejogrb.2013.05.005
http://dx.doi.org/10.1016/j.ejogrb.2013.05.005
http://dx.doi.org/10.1016/j.autrev.2023.103376
http://dx.doi.org/10.1136/lupus-2022-000714
http://dx.doi.org/10.1136/annrheumdis-2017-211641
http://dx.doi.org/10.1136/annrheumdis-2018-214434
http://dx.doi.org/10.1136/ard-2022-222641
http://dx.doi.org/10.1093/rheumatology/keab943
http://dx.doi.org/10.1016/S2665-9913(23)00099-1
http://dx.doi.org/10.1016/S2665-9913(23)00099-1
http://dx.doi.org/10.1093/rheumatology/keac262
http://dx.doi.org/10.1093/rheumatology/keac262
http://dx.doi.org/10.1186/s13075-017-1269-1

8 Autoimmunity

39

40

41

42

43

flares and Preterm delivery in women with rheumatoid arthritis. Front
Pharmacol 2022;13:887462.

Smeele HT, Roéder E, Wintjes HM, et al. Modern treatment approach
results in low disease activity in 90% of pregnant rheumatoid
arthritis patients: the Precara study. Ann Rheum Dis 2021;80:859-64.
Morin M, Frisell T, Stephansson O, et al. Temporal trends in adverse
pregnancy outcomes in axial Spondyloarthritis in Sweden: a cohort
study. Lancet Rheumatol 2023;5:e121-9.

Mariette X, Férger F, Abraham B, et al. Lack of Placental transfer

of Certolizumab Pegol during pregnancy: results from CRIB, a
prospective, Postmarketing, pharmacokinetic study. Ann Rheum Dis
2018;77:228-33.

Smith CJF, Forger F, Bandoli G, et al. Factors associated with
Preterm delivery among women with rheumatoid arthritis and
women with juvenile idiopathic arthritis. Arthritis Care Res (Hoboken)
2019;71:1019-27.

Tsao NW, Lynd LD, Sayre EC, et al. Use of Biologics during
pregnancy and risk of serious infections in the mother and

baby: a Canadian population-based cohort study. BMJ Open
2019;9:e023714.

44

45

46

47

48

49

Nalli C, Manfredi L, Fredi M, et al. Managing Puerperium in patients
with systemic autoimmune diseases: an update. Expert Rev Clin
Immunol 2022;18:391-9.

Camoni L, Gigantesco A, Guzzini G, et al. Epidemiology of perinatal
depression in Italy: systematic review and meta-analysis. Ann Ist
Super Sanita 2023;59:139-48.

Skinner-Taylor CM, Perez-Barbosa L, Barriga-Maldonado ES,

et al. Postpartum depression in Mexican women with autoimmune
rheumatic diseases. Clin Rheumatol 2021;40:2509-12.
Shridharmurthy D, Lapane KL, Nunes AP, et al. Postpartum
depression in reproductive-age women with and without rheumatic
disease: A population-based matched cohort study. J Rheumatol
2023;50:1287-95.

Marinello D, Zucchi D, Palla I, et al. Exploring patient’s experience
and unmet needs on pregnancy and family planning in rare and
complex connective tissue diseases: a narrative medicine approach.
RMD Open 2022;8:e002643.

Vinet E, Chakravarty EF, Clowse MEB. Power in numbers.
Rheumatology (Oxford) 2018;57:v40-7.

Andreoli L, et al. RMD Open 2024;10:6004091. doi:10.1136/rmdopen-2024-004091

17

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold

‘1senb Agq 920z YdJseN 8 uo wod g uadopwiy//:sdny woly papeojumoq 20z IMdy 72 Uo T60+00-7202-uadopul/9eTT 0T Se paysiiand isuy :uado ANy


http://dx.doi.org/10.3389/fphar.2022.887462
http://dx.doi.org/10.3389/fphar.2022.887462
http://dx.doi.org/10.1136/annrheumdis-2020-219547
http://dx.doi.org/10.1016/S2665-9913(23)00001-2
http://dx.doi.org/10.1136/annrheumdis-2017-212196
http://dx.doi.org/10.1002/acr.23730
http://dx.doi.org/10.1136/bmjopen-2018-023714
http://dx.doi.org/10.1080/1744666X.2022.2050216
http://dx.doi.org/10.1080/1744666X.2022.2050216
http://dx.doi.org/10.4415/ANN_23_02_07
http://dx.doi.org/10.4415/ANN_23_02_07
http://dx.doi.org/10.1007/s10067-021-05593-y
http://dx.doi.org/10.3899/jrheum.2023-0105
http://dx.doi.org/10.1136/rmdopen-2022-002643
http://dx.doi.org/10.1093/rheumatology/key111

	Management of pregnancy in autoimmune rheumatic diseases: maternal disease course, gestational and neonatal outcomes and use of medications in the prospective﻿
﻿Italian ​P-­​RHEUM.​it study
	Abstract
	Introduction﻿﻿
	Patients and methods
	Study design
	Data collection
	Statistical analysis

	Results
	Maternal and disease characteristics
	Pregnancy and neonatal outcomes
	Treatment during pregnancy

	Discussion
	Strengths, limitations and future perspectives

	Conclusion
	References


