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ABSTRACT

Introduction. The majority of patients diagnosed with systemic connective tissue diseases are women of
childbearing age.

Aim. The analysis of obstetric results and exacerbation rates in the pregnancies involving systemic connec-
tive tissue diseases.

Material and Methods. We retrospectively reviewed perinatal outcomes of fourteen women with systemic
connective tissue diseases hospitalised in the Department of Reproduction in the period between Septem-
ber 2019 and July 2021.

Results. Median duration of a pregnancy was 37 weeks. One pregnancy ended in a stillbirth in week 28.
Of the 13 live births, preterm delivery occurred in 5 cases. Of the 13 live-birth neonates, preterm delivery
occurred in five cases. The Caesarean section rate was 57.1% and vaginal delivery rate was 42.9%. The mean
birth weight of the live neonates was 2787g (SD 892), and the median Apgar score in the 1st and the 3rd
minute was 10.

In total, all 4 patients with the active disease at the time of conception and 1 who did not decide to undergo
the recommended mitral valve surgery prior to pregnancy experienced symptoms indicating a disease flare-
up in the course of pregnancy. None of the patients who planned their pregnancy experienced an exacerba-
tion of the disease.

Conclusions. All patients diagnosed with systemic connective tissue diseases should receive multidiscipli-
nary care prior to conception, during pregnancy and in the postpartum period. Furthermore, they should be
monitored by a team of specialists, due to the risk of a disease exacerbation and high rates of maternal and
foetal complications resulting from the underlying condition.

Introduction

tly more frequently in women than in men [1]. The
Systemic connective tissue diseases are a group majority of the diagnosed patients are women of
of autoimmune diseases which occur significan- childbearing age.
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Their prevalence ranges from 2—4 per 10,000
people in terms of the most common rheumato-
id arthritis, to 5-10 / 100,000 in scleroderma and
systemic lupus. In fact, other systemic diseases
are even less common [1].

Various large retrospective studies have pro-
ven an increased rate of adverse pregnancy out-
comes, such as hypertensive disorders of pre-
gnancy (gestational hypertension and pre-ec-
lampsia), foetal growth restriction (FGR), prema-
ture delivery in patients with rheumatoid arthritis,
as well as systemic lupus erythematosus [2—-4].
However, the effects of other systemic connecti-
ve tissue diseases have not been as extensively
characterised.

The disease activity, extra-articular symp-
toms, and patient antibody status play a vital
role in the risk stratification of these pregnan-
cies. In fact, foetal atrioventricular block and
the neonatal lupus syndrome constitute one
of the most characteristic neonatal complica-
tions of pregnancy in women suffering from
Sjogren’s-syndrome-related antigen A (anti-
-SSA) and/or antigen B (anti-SSB) auto-
antibody-positive [5].

In the past, women with rheumatoid arthritis,
systemic lupus erythematosus, systemic scle-
roderma, or the mixed connective tissue disease
have been advised not to become pregnant due to
the risk of a disease flare-up, adverse pregnancy
outcomes, and the lack of evidence for safe treat-
ment options during pregnancy. Nevertheless, with
the increased knowledge regarding the manage-
ment of patients with systemic connective tissue
diseases, obstetric outcomes in these populations
have also improved [6]. These advances highlight
the importance of careful planning of the concep-
tion, multidisciplinary monitoring and treatment
provided for women in this patient group.

Table 1. Diagnoses of patients

Aim

The aim of the study was to analyse the obstetric
results and exacerbation rates in the pregnancies
of patients suffering from systemic connective
tissue diseases.

Materials and Methods

We retrospectively reviewed the pregnancy out-
comes of fourteen women with systemic connec-
tive tissue diseases at the Department of Repro-
duction for the period between September 2019
and July 2021.

The inclusion criteria of our retrospective
observational study were the following: pregnant
women diagnosed with diseases classified by
the American Rheumatism Association as one
of the systemic connective tissue diseases, who
were under the care of the Department of Repro-
duction, Department of Obstetrics, Gynecology,
and Gynecological Oncology, Poznan Universi-
ty of Medical Sciences, Poland. All study partici-
pants were followed up at regular intervals, with
clinical and laboratory assessments during the
entire term of the pregnancy. In patients with anti-
-SSA or anti-SSB antibody, an ultrasound assess-
ment of foetal atrioventricular time intervals was
performed.

The data analysed in this study were collected
from the paper and electronic medical records of
the study participants. Among these 14 women,
3 suffered from systemic lupus erythematosus, 3
from rheumatoid arthritis, 3 from the mixed con-
nective tissue disease, while 2 had been diagno-
sed with overlap syndrome of rheumatoid arthri-
tis and systemic lupus erythematosus, 1 suffe-
red from the primary Sjogren's syndrome, 1 from

Diagnosis Number of patients
Systemic lupus erythematosus 3(21.4%)
Rheumatoid arthritis 3(21.4%)
Mixed connective tissue disease 3(21.4%)
Overlap syndrome of rheumatoid arthritis and systemic lupus erythematosus 2 (14.3%)
Primary Sjogren’s syndrome 1(7.1%)
Systemic scleroderma 1(7.1%)
Dermatomyositis 1(7.1%)
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systemic scleroderma, and 1 presented with der-
matomyositis (Table 1).

The mean age of the patients was 30 years (SD
5.9), whereas the mean age at the time of syste-
mic connective tissue disease diagnosis was 23.6
years (SD 6.6). The average disease duration prior
to the current pregnancy was 6.4 years (SD 4.0).

In the group of fourteen analysed pregnancies,
one was a dichorionic diamniotic twin pregnan-
cy, and thirteen were singletons. Eight pregnan-
cies (57.1%) in the study group were the first pre-
gnancies for the patients, four (28.5%) were the
second, one was the third (7.1%), and one was the
fourth (7.1%). Three patients (21.4%) had a histo-
ry of miscarriages prior to the current pregnancy
(Table 2).

The following pregnancy outcomes were
analysed: premature birth, stillbirth, number of
women with preeclampsia, gestational week of
delivery, Caesarean section rate, birth weight,
Apgar score in the 1°' and the 3™ minute, num-
ber of infants with FGR, and number of infants
hospitalised in the Neonatal Intensive Care Unit
(NICU).

In the study, the following definitions with
regard to a pregnancy outcome were adopted:
> Spontaneous abortion - spontaneous loss

of a foetus before the 22" week of gestation;

premature birth (preterm) — live birth before
the 37" week of gestation. Stillbirth was defi-
ned as the death of a viable foetus (after the
22" week of gestation).

> Preeclampsia - the evidence of proteinuria
(> 300 mg/24 hours) and hypertension, with
or without oedema, in patients with normal
blood pressure and no evidence of proteinuria
prior to 20 weeks of gestation, or a significant
increase in blood pressure and proteinuria, or
new abnormalities in platelet count, or liver
enzyme levels in the presence of pre-existing
hypertension and proteinuria.

> FGR - according to the Delphi consensus: for
early FGR (< 32 weeks), three solitary parame-
ters (abdominal circumference (AC) < 3™ cen-
tile, estimated foetal weight (EFW) < 3" centile
and absent end-diastolic flow in the umbilical
artery (UA)), and four contributory parameters
(AC or EFW < 10" centile combined with a pul-
satility index (PI) > 95" centile in either the UA
or uterine artery). For late FGR (= 32 weeks),
two solitary parameters (AC or EFW < 3™ cen-
tile) and four contributory parameters (EFW
or AC < 10™ centile, AC or EFW crossing cen-
tiles by > two quartiles on the growth charts
and cerebroplacental ratio < 5" centile or
UA-PI > 95" centile).

Table 2. Characteristics of patients. The numbering of cases in Table 2 corresponds to the numbering of cases in Table 3

Case Diagnosis Obstetric history ~ Age atthe time  Disease Pregnancy
no. (term births-preterm  of diagnosis ~ duration  planning
births- abortions) (years) (years)

1. Rheumatoid arthritis (0-0-1) 19 6 No
Systemic lupus erythematosus (0-0-0) 15 4 No
Overlap syndrome of rheumatoid arthritis and systemic (0-0-0) 31.5 0.5 No
lupus erythematosus

4. Mixed connective tissue disease (0-1-0) 39 5 No
Systemic lupus erythematosus (0-0-3) 20 12 No

6. Overlap syndrome of rheumatoid arthritis and systemic (0-0-0) 28 6 Yes
lupus erythematosus
Rheumatoid arthritis (0-0-2) 20 16 Yes
Systemic lupus erythematosus (0-0-0) 24 7 Yes
Rheumatoid arthritis (0-0-0) 18 6 Yes

10. Primary Sjogren’s syndrome (0-0-0) 31 3 Yes

11. Mixed connective tissue disease (0-0-0) 23 6 Yes

12.  Systemic scleroderma (0-0-0) 26.5 0.5 Yes

13. Dermatomyositis (1-0-0) 15 10 Yes

14. Mixed connective tissue disease (1-0-0) 21 7 Yes
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Results

We identified fourteen women with systemic con-
nective tissue diseases treated in the Department
of Reproduction for the period between Septem-
ber 2019 and July 2021.

Ten pregnancies (71.4%) occurred during the
period of disease remission, and four of these
pregnancies began while the patient was admini-
stered corticosteroid medications (prednisone or
methylprednisolone).

One patient (7.1%), with the remission of syste-
mic lupus erythematosus 9 months prior to con-
ception, dediced not to undergo the recommen-
ded mitral valve surgery before pregnancy.

Five of the pregnancies (37.7%) were unplan-
ned, and in three of these cases, drugs which are
contraindicated in pregnancy were administe-
red in the first trimester, including methotrexate
in two cases and mycophenolate mofetil in one
case.

Effects of systemic connective

tissue diseases on preghancy

Median duration of pregnancy was 37 weeks.
One pregnancy ended in the 28" week of gesta-
tion with stillbirth, whereas a preterm delivery
occurred in five cases (38.5%) out of the 13 live
birth pregnancies. In the 36" week two of the-
se pregnancies were associated with a prema-
ture rupture of membranes, whereas one twin
pregnancy in the 32" week was linked to the
inevitable labour. Moreover, in one pregnan-
cy in the 32" week we observed symptoms of
foetal distress in CTG and high bile acid levels
as a result of intrahepatic cholestasis. Additio-
nally, in yet another one in the 30" week we
found increasing respiratory insufficiency of
the patient (Table 3). Nevertheless, two patients
could not receive the recommended prophy-
lactic dose of acetylsalicylic acid, one due to the
acetylsalicylic acid induced asthma, and one
due to thrombocytopenia. In the study, Caesa-
rean section rate was 57.1%, and the vaginal
delivery rate was 42.9%. Furthermore, three pre-
gnancies (21.4%) occurred in patients with lupus
nephropathy, with two ending before the 37"
week. Antiphospholipid syndrome was diagno-
sed in one woman (7.1%) with an obstetric histo-
ry of three miscarriages, whereas preeclampsia
occurred in one patient (7.1%) (Table 4).

Effects of systemic connective tissue

diseases on the neonatal outcome

The mean live neonatal birth weight was 2787 g
(SD 892) and the median Apgar score in the1* and
the 3" minute was 10.

There was one stillbirth in the 28" week of
gestation in a patient with the mixed connective
tissue disease, pregestational diabetes classes
RF/ H, multidrug resistant hypertension with renal,
cardiovascular and proliferative retinopathy com-
plications. This pregnancy was unplanned, began
when the patient was taking methotrexate, and
the disease exacerbation occurred in the 15" week
of gestation. The neonate's birth weight was 760
g, below the 1° percentile for the gestational age.
In terms of other disorders, there were four cases
(28.6%) of FGR and no cases of neonatal lupus or
congenital complete atrioventricular block. Four
infants (26.7%) were hospitalised in the neonatal
intensive care unit (Table 3).

Effects of pregnancy on systemic

connective tissue diseases

In total, all four patients with an active disease
at the time of conception and one who would not
undergo the recommended mitral valve surgery
before pregnancy experienced symptoms indi-
cating a disease flare-up during pregnancy. The
patients presented with a lupus nephritis protei-
nuria level which increased from 0.5 g/24h befo-
re pregnancy to 2 g/24h in the first trimester. Five
women experienced the exacerbation of articu-
lar symptoms, including two patients diagnosed
with systemic lupus erythematosus, one with
rheumatoid arthritis, one with the mixed con-
nective tissue disease, and one with the over-
lap syndrome of rheumatoid arthritis and syste-
mic lupus erythematosus. The patient suffering
from rheumatoid arthritis needed an intra-ar-
ticular injection of corticosteroids. The patient
with systemic lupus erythematosus who did not
decide to undergo the recommended mitral valve
surgery before pregnancy developed respiratory
insufficiency with pulmonary oedema, due to the
exacerbation of mitral regurgitation in the com-
plex defect of the mitral valve, whereas the pre-
gnancy in the case of the patient with the mixed
connective tissue disease pregnancy ended with
stillbirth.
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Table 3. Detailed characteristics of pregnancy and foetal outcomes of women with connective tissue diseases. The numbering of
cases in Table 2 corresponds to the numbering of cases in Table 3
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1. 37 cs exacerbation of articular — methotrexate continued until the 3rd week of M;2900g; No No
symptoms pregnancy 10,10
— methylprednisolone
— enoxaparin
— hydroxychloroquine
— acetylsalicylic acid
2. 38 vag - — mycophenolate mofetil continued until the 6th F;2200g; No Yes
week of pregnancy 10,10
— hydroxychloroquine
— methylprednisolone azathioprine
— levothyroxine
— acetylsalicylic acid
3. 38 cs exacerbation of articular — methylprednisolone M;2980g; No No
symptoms — nadroparin 10,10
— methyldopa
— salbutamol
— fluticasone
4. 28 still-  high blood pressureand  — methotrexate continued till the 5th week of M;760g; No Yes
birth-cs risk of uterus rupture dur- pregnancy 0,0
ing labour induction due  — methylprednisolone insulin glargine
to previous Caesarean — insulin lispro
section — methyldopa
— labetalol
— nitrendipine
— nadroparin
— acetylsalicylic acid levothyroxine
5. 30 cs increasing respiratory in- — hydroxychloroquine prednisone M;1380g; Yes No
sufficiency — nadroparin 8,8
— acetylsalicylic acid verapamil
— levetiracetam
— oxcarbazepine
6. 37 cs lack of labour progress ~ — hydroxychloroquine F;3220g; No No
— acetylsalicylic acid 10,10
— levothyroxine
7 32 cs symptoms of foetal dis-  — hydroxychloroquine F;1490g; No Yes
tress in CTG and high bile — methyldopa 8,89
acid levels as aresult of ~ — verapamil
intrahepatic cholestasis  — acetylsalicylic acid
— enoxaparin
— ursodeoxycholic acid
— sulfasalazine
8 39 cs to lack of progressinla-  — methylprednisolone M;3760g; No No
bour — nadroparin 10,10
— acetylsalicylic acid
9. 32 cs inevitable labour and = F1746  Yes No
breech presentation of q;7,7.8
a first foetus in a twin M;1960g; Yes No
pregnancy 76,8
10. 36 vag - — hydroxychloroquine F;2840g; No No
— acetylsalicylic acid 10,10
1. 36 vag - — hydroxychloroquine M;2065g; Yes Yes
— methylprednisolone 10,10
— levothyroxine
12. 39 vag - — hydroxychloroquine M;3360g; No No
— acetylsalicylic acid insulin aspart 9,10
13. 38 vag - — methylprednisolone acetylsalicylic acid F,4220g; No No
— human insulin 10,10
14. 39 vag - — hydroxychloroquine M;3960; No No
— enoxaparin 10,10

— acetylsalicylic acid

cs — Caesarean section; vag - vaginal delivery; M — male; F — female; NICU - Neonatal Intensive Care Unit; FGR - foetal growth restriction
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Table 4 Perinatal outcomes of patients with systemic connective tissue diseases

No. of pregnancies 14
Stillbirths 1(7.1%)
Premature deliveries (< 37 week) 5(38.5%)
Term deliveries (237 week) 8(61.5%)
Gestation duration (median) 37 weeks (min 28; max 39)
Birth weight mean, (SD) 2787 g (892)
Apgar score at the 1st minute (median) 10
Apgar score at the 3rd minute (median) 10
NICU admission 4(26.7%)
Foetal Growth Restriction 4 (28.6%)

Preeclampsia

1(7.1%)

Discussion

In our study, we described the courses of pre-
gnancy and obstetric results in fourteen women
with systemic connective tissue disease.

We found that all patients with active disease
at the beginning of their pregnancy experienced
the disease exacerbation during the pregnancy.
The exacerbation involved articular symptoms,
an increase in the proteinuria level, and pulmona-
ry oedema, due to deterioration of the mitral val-
ve function. As a result, four out of five patients
gave birth by Caesarean section resulting from
the exacerbation of the disease. One pregnancy
ended in a vaginal delivery of the child with FGR.
Moreover, two preterm deliveries occurred, one
due to increasing respiratory insufficiency of the
patient in the 30" week of gestation, and one due
to the intrauterine death of a 780 g foetus in the
28" week of gestation.

Of the nine patients with systemic connecti-
ve tissue disease who planned their pregnancy
during a remission period, none experienced the
exacerbation of their underlying disease during
pregnancy. In this group, four women gave birth
prematurely, stemming from the reasons not
related to the underlying disease (two experien-
ced pPROM in the 36™ week of gestation, one
underwent Caesarean section due to inevitable
preterm labour in the 32" week of gestation in
a twin pregnancy, and another ended in the 32"
week due to increasing cholestasis and pre-ec-
lampsia.

Multiple previous studies have confirmed an
increased risk for the mother, as well as foetal
adverse pregnancy outcomes in women suffering
from systemic connective tissue diseases. In

fact, the authors of the study published in 2006
analysed the hospitalisations of 3,264 pregnant
women with systemic lupus erythematosus, and
1,425 pregnant women with rheumatoid arthritis.
The results of this analysis demonstrated a more
than threefold increase in the risk of hyperten-
sion and IUGR compared to the general popula-
tion [7]. Furthermore, Zucchi et al. retrospective-
ly assessed the course of 100 pregnancies in 81
pregnant women with undifferentiated connecti-
ve tissue disease between 2000 — 2018. Obstetric
complications occurred in 26 out of 89 pregnan-
cies which ended in a live birth (29%), including 1
case (1%) of pre-eclampsia. In contrast, in other
cases, a single pregnancy was affected by more
than one complication. The stillbirth rate was
11%. In 13 cases, there was the exacerbation of
the underlying disease, with 3 cases which inclu-
ded the development of systemic lupus erythe-
matosus with renal involvement [8]. In our study,
5 patients (35.7%) out of 14 experienced the exa-
cerbation of the underling disease, two of those
cases included patents with lupus nephritis diag-
noses.

The increased risk of an abnormal course of
pregnancy in patients with systemic connective
tissue diseases was not only due to the under-
lying disease, but also to the comorbidities or
complications which occurred in the course of
pregnancy. In 2019, Radin et al. assessed the
obstetric outcomes of women with the mixed
connective tissue disease in a multicentre stu-
dy. Data for the 2000-2017 year period included
203 pregnancies in 94 women and were analysed
retrospectively. The live birth rate was 71.9%, the
stillbirth rate was 8.9%, and FGR rate 5.4% [9]. In
the analysis of our group of patients, the rate of
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live births and FGR was significantly higher than
in the cited study, and were, respectively, 92% and
28.6%.

Nevertheless, in the last 50 years, the inciden-
ce of pregnancy morbidity in women with syste-
mic lupus erythematosus has significantly dec-
reased from 40% to < 15% [10]. The main cause
for this improvement is associated with the pre-
-conception counselling, including the advice to
choose a period of the disease quiescence for
conception. Furthermore, the identification of the
high risk factors related to pregnancy complica-
tions (a history of lupus nephritis, the presence
of SSA and/or SSB antibodies and the coexisten-
ce of antiphospholipid syndrome), followed by
appropriate monitoring of those patients is also
essential.

The European League Against Rheumatism in
2017 published the first recommendations rela-
ted to the management of pregnant women with
systemic lupus erythematosus and/or antipho-
spholipid syndrome [10]. In fact, the coexistence
of antiphospholipid syndrome is a very impor-
tant risk factor of adverse obstetric outcomes in
patients with systemic lupus erythematosus.

The risk of obstetric failures includes intrau-
terine foetal death, pre-eclampsia, placen-
tal insufficiency, and foetal growth restriction
[11-14]. The current recommendations regarding
pregnancy planning in this population suggest
conception in a period when the disease symp-
toms have been reduced for at least six months.
Additionally, the recommended pharmacothe-
rapy during pregnancy involves a prophylactic
dose of low-molecular-weight heparin and ace-
tylsalicylic acid [14]. The abovementioned thera-
py of antiphospholipid syndrome increases the
live birth rate from 20% to 70%, compared to the
group with the untreated disease. [15] However,
a completely successful, full-term pregnancy and
delivery of a healthy child cannot be guaranteed.

In the group of patients analysed in our study,
one woman was diagnosed with systemic lupus
erythematosus and antiphospholipid syndro-
me. Her three previous pregnancies ended with
miscarriage. During her fourth pregnancy, the
one analysed in our study, nadroparin and ace-
tylic acid were administered, and her pregnancy
ended with a preterm Caesarean section delive-
ry of a live, preterm neonate. Nevertheless, most
patients with systemic lupus develop seconda-
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ry or steroid-induced cardiovascular complica-
tions. They are not the most common manifesta-
tions of systemic lupus, but the most dangerous
ones, constituting the main cause of death in this
patient group [16].

Another risk factor for an increased rate of
pregnancy complications in patients diagnosed
with systemic connective tissue disease is the
coexistence of hypertension. Interestingly, arte-
rial hypertension develops in approximately 70%
of patients with systemic lupus erythematosus
[17]. This is usually a consequence of chronic
renal disease, due to lupus nephritis, or a result of
chronic steroid therapy. In fact, every increase in
the daily dose of steroids by 10 mg elevates arte-
rial blood pressure by 1.1 mm Hg [17]. The recom-
mended treatment in patients with lupus and
arterial hypertension includes the lowest effec-
tive doses of steroids and intensive hypotensive
therapy [17]. In fact, the coexistence of hyperten-
sion and systemic connective tissue disease was
observed in four of our patients (28.6%). Three of
them were diagnosed with nephritis, while one
patient developed preeclampsia.

Following atherosclerosis and pericarditis,
mitral regurgitation is one of the most common
cardiac complications in the lupus patients [16].
The prevalence of this disorder is approximate-
ly 28%, and in patients with systemic lupus and
concurrent antiphospholipid syndrome, mitral
regurgitation is found significantly more often
(38%) than in the population of patients without
antiphospholipid syndrome (12%) [16]. Additio-
nally, patients with a major mitral regurgita-
tion are significantly more often at risk of stro-
ke, peripheral embolism, the need of heart valve
replacement and death, compared to patients
with systemic lupus, but without a major defect
(86% vs. 25%, respectively; p = 0.003) [18]. In fact,
major mitral insufficiency is more often observed
in patients with high levels of IgG anticardiolipin
antibodies (50% vs. 3%) [14]. In our study, one of
patients, with a complex defect of the mitral val-
ve, was qualified for mitral valve surgery before
pregnancy. However, she decided not to under-
go this operation, which resulted in the develop-
ment of respiratory insufficiency with pulmonary
oedema due to the exacerbation of mitral regur-
gitation. This precipitated an urgent preterm
Caesarean section delivery in the 30" week of
gestation.



In conclusion, as our study demonstrated, the
significance of pregnancy planning and appro-
priate pre-contraceptive treatment in patients
with systemic connective tissue diseases should
be emphasised. In our material, the live birth rate
was 92%. Nevertheless, it is worth bearing in mind
that the most severe perinatal complications,
including intrauterine death and urgent preterm
Caesarean section delivery due to respiratory fai-
lure, were found in the group of patients insuffi-
ciently prepared for pregnancy. Therefore, these
pregnant patients should be referred for treat-
ment in the reference centres, so that the delivery
time can be chosen in the case of sudden dete-
rioration of their condition, providing a chance of
survival for the neonate and the mother. In fact,
none of the patients who planned the pregnan-
cy experienced the exacerbation of the disease,
which contributed to better obstetric outcomes.
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