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Introduction

diatric Rheumatology, Institute of Paediatrics, Medical University of Lodz, Poland

Our group presents our reflections, based on the current literature, concerning the obstetric and rheumatologic
management of the foetus identified with clinical myocardial disease mediated by maternal autoantibodies (MAb).
The European League Against Rheumatism (EULAR) have recommended the use of hydroxychloroquine (HCQ)
during asymptomatic lupus pregnancies since 2007. Foetal echocardiography is indicated if there is suspected
foetal dysrhythmia or myocarditis, especially in the involvement of positive maternal anti-Ro/SSA or anti-La/SSB
antibodies weekly from 16 weeks of gestation upwards. The obstetric management should be guided by the
degree of cardiac failure on foetal echocardiography. Foetal therapy with steroids, intravenous immunoglobulin
(IMIG), and plasmapheresis should be reasonably introduced in the lowest effective doses for the shortest duration
of time. The aim of the management should be to reverse incomplete heart block and other MAb-mediated foetal
myocardial disease, presumably induced due to ongoing inflammation. In irreversible cases the treatment should
be stopped, due to its possible maternal side effects. Delivery of the affected newborn should be performed in
a tertiary centre, and pacemaker implantation might be an option for neonates.

Key words: foetal echocardiography, congenital heart block, foetal lupus syndrome, foetal myocarditis, foetal
cardiomyopathy.
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ment should be delivered in this patient group, which includes

Connective tissue disease (CTD) is associated with a strong ~ rheumatoid arthritis (RA), systemic lupus erythematosus
female predisposition and is often presented before or during ~ (SLE), antiphospholipid syndrome (APS), systemic sclerosis
reproductive years. Specialised issues in pregnancy manage-  (SSc), primary Sjogren’s syndrome (PSS), and inflammatory
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Table 1. Autoimmune connective tissue diseases (CTD)

Rheumatoid arthritis (RA)
Systemic lupus erythematosus (SLE)

Antiphospholipid syndrome (APS)

Systemic sclerosis (SS¢)

Primary Sjogren’s syndrome (PSS)

Inflammatory myositis

Table 2. Maternal laboratory investigations in foetal cardiac manifestations
dueto CTD

Anti-Ro/SSA (52 or 60 kD)
Anti-La/SSB (48 kD)

Table 3. Foetal echocardiography cardiac abnormalities that may suggest
MAb-affected myocardial disease

Foetal heart rate abnormality, particularly bradycardia

Prolonged PR interval

Incomplete heart block

(ongenital heart block

Myocarditis

Endocardial fibroelastosis

(ardiomyopathy

Decreased ventricular contractility

Increased cardiac size

Tricuspid regurgitation

Pericardial effusion

Ascites or hydrops

myositis (Table 1). In women with CTD early assessment of
risk of pregnancy complications is very important. Detailed
counselling concerning risk factors of poor pregnancy out-
come, including consideration of relative contraindications to
pregnancy (proper contraception) and appropriate planning for
pregnancy, is required [1-10].

The best time for pregnancy initiation is during an inac-
tive or stable phase of the disease. For decades, women with
SLE were advised against pregnancy. High rates of poor out-
come and risk for disease flare and lack of evidence for safe
treatment proposals were established in pregnancy with lupus.
Indeed, women with SLE/APS, RA, SSc have especially high
rates of pregnancy complications, including: hypertensive dis-
orders, including preeclampsia, intrauterine growth restriction
(IUGR), foetal distress, foetal demise, placental insufficiency,
caesarean deliveries, prematurity, premature rapture of mem-
branes, and hospital admissions [2-10].

Pregnancy resulting in neonatal lupus syndrome (NL)
with foetal cardiac manifestations, which represents passively
acquired transplacental transfer of maternal anti-Ro/SSA (52
or 60 kD) or La/SSB (48 kD) antibodies (Table 2), may be the
earliest signs of the disease in asymptomatic women [11-17].

Congenital heart block (CHB) is the most serious form of NL,
affecting 2% of newborns of anti-Ro/La-positive women with
CTD. The risk of CHB is increased when associated with ma-
ternal hypothyroidism or vitamin D deficiency and is 10-fold
higher in women who have had a previously MAb-affected
child [18-21]. Cardiac NL could also be demonstrated as more
diffuse myocardial disease manifested as endocardial fibro-
elastosis (EFE), papillary muscle fibrosis, valvular disease cal-
cifications of the atrial septum, mononuclear pancarditis, and
cardiomyopathy (CM) with or without CHB [22, 23].

In case of foetal CHB it is worth remembering that, al-
though very rare, causes other than maternal CTD may lead to
CHB, which may require pacemaker implantation for the new-
born baby. Left isomerism coexists more often with CHB. Lo-
gistic regression analysis confirmed that CHB associated with
congenital heart defect (CHD) was the only one independent
predictor of foetal death (p < 0.001) [24-31].

Management in asymptomatic women
with autoimmune connective tissue
diseases in pregnancies with foetal cardiac
involvement

Any foetal heart rate abnormality, particularly bradycardia,
should pay special attention and determine an urgent referral
to a tertiary foetal cardiology centre. The detection of an early
conduction defect such as prolonged PR interval should be im-
portantly considered [32].

Indicated foetal echocardiography should be applied not
only in foetal dysrhythmia, but also if there is suspected any
foetal myocardial disease. Foetal cardiac abnormalities that
may suggest maternal CTD are presented in Table 3.

Foetal CHB may be the first presentation of asymptomatic
seropositive CTD in up to 50% of women [32]. Lopes et al. re-
ported that late seroconversion of anti-Ro/La antibodies (MAb)
is also possible in neonatal CHB. At the time of diagnosis of
foetal CHB pregnant women were seronegative, but anti-Ro/
anti-La antibodies were detected later, from one to eight years
after the delivery in some cases [31].

In the involvement of positive maternal anti-Ro/SSA or anti-
-La/SSB antibodies titres should be checked every four weeks,
and foetal echo is indicated weekly from 16 weeks of gestation
upwards [33]. The obstetric management should be guided
by the degree of cardiac failure noted on the echocardiogra-
phy. An in utero environment with low-resistance circulatory
pathways is preferred, as long as possible, to afford minimal
work to maintain cardiac output and for the maturation of the
lungs and other organs [34]. Laboratory tests for Rubella virus,
Parvovirus, Coxackie virus, and Adenovirus, Cytomegalovirus
should be implicated in foetal myocarditis [35].

In the recent analyses, registries, and national reviews
94.4% of CHBs were detected prenatally, there were no cases
found before 18 weeks of gestation, and 90% were diagnosed
before 30 weeks, with a median detection of 23 weeks [36].

Guidelines for the obstetric and rheumatologic manage-
ment of the foetus identified with CHB have not been estab-
lished; conversely, they are rather experimental [34, 36]. There-
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A
Newborn with CHB
Maternal status CTD unknown
Postnatal diagnose of CTD/neonatal cardiac CTD
Mother with CTD
B

Prepregnancy stage with CTD
Maternal blood +
Low level anti-Ro/SSA or anti-La/SSB
(onception
Hydroxychloroquine HCQ (Plaquenil)

« 200 mg per day by 10 weeks of gestation and continued throughout pregnancy
(Izmirly PM, Circulation 2012) [38]

+ https://www.clinicaltrials.gov/ct2/results?pg=1&load=car&id=NCT01379573
(400 mg) <10 weeks [43]

Pregnancy with CTD:
Maternal blood +
Hydroxychloroquine in asymptomatic
woman with CTD and asymptomatic
fetuses
Fetal echocardiography:

Maternal blood —

Since 16" week
Every 7 days until 26 weeks
Every 2 weeks until 34 weeks
Maternal anti-SSA/Ro-SSB/La l

Every 4 weeks

Hydroxychloroquine in asymptomatic
woman with CTD and asymptomatic
fetuses

Prednisolone/pulse methyl prednisolone
bethamethasone, dexamethasone

in case of extranodal fetal cardiac
problems; myocarditis? < 20 mg/day

Intravenous immunoglobulin IVIG
(Globulin, Rhophylac)

or plasmapheresis

in case of high maternal antibody?
<400 mg/kg <12 weeks — 24 weeks \/

Sympathomimetics in case of fetal severe
bradycardia?

Digoxin in case of poor myocardial
contractility

CVPS evaluation & monitoring
Time of delivery based on
Fetal cardiac condition

Every 4 weeks

Place of delivery : teriary center

Neonate healthy or with 1 degree heart block (asymptomatic)
or with complete heart block?

Pacemaker?

Figure 1. A —"0ld way"” of diagnosing maternal CTD. B —“New option”for women
with CTD

Table 4. Foetal echocardiography parameters during monitoring in foetal
cardiology centre

e o | hooa | ecion

Date of exam

Gest age

Foetal estimated weight

Foetal heart rate

Ventricular rate

Atrial rate

Increased echogenicity of the heart
walls, valves

Myocardial hypertrophy
(M-mode SEP > 5 mm)

Any signs of myocardial injury

Hydrops, oedema, PE
UMB A

UMB vein

HA/CA ratio

LV SF

RV SF

Tricuspid V requr TR
Mitral V regur MR
CVPS

Tei LV

Tei RV

TASPE

MAPSE

Atrioventricular conduction time PR
interval (> 140-150 ms)

SF shortening fraction < 28% =2 SD
below normal mean or qualitatively
reduced systolic function

Pharmacology treatment

fore, our group decided to present our recommendations based
on the current knowledge (Figure 1 and Table 4); however, it
appears unlikely that appropriate treatment protocols to prevent
CHB will be developed until the complicated pathophysiology of
CHB is better understood and widely researched [20].

Hydroxychloroquine (HCQ) for CHB has been recom-
mended by the European League Against Rheumatism EULAR
during lupus pregnancies since 2007. HCQ has been shown to
decrease the rate of neonatal cardiac involvement and reduce
the risk of cardiac neonatal lupus in pregnant women who had
foetal myocardial disease in a previous pregnancy [37-42]
(Table 5).

There is only one registered non-randomised open-label
study of hydroxychloroquine (Plaquenil) in the prevention of
CHB, initiated in 2011 and still recruiting. Nineteen women
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Table 5. Hydroxychloroquine (HCQ): Plaquenil (hydroxychloroquine sul-
phate) information

Dosage « Lupus erythematosus: 200-400 mg daily,
administered as a single daily dose or in two
divided doses; doses above 400 mg a day are not
recommended

« Theincidence of retinopathy has been reported to be
higher when maintenance doses are exceeded

« (orticosteroids may be used in conjunction with
Plaquenil, and they can generally be decreased

gradually in dosage

- (ardiac disorders

- Farand labyrinth disorders

- Eye disorders

« Gastrointestinal disorders

« General disorders and administration site conditions

- Hepatobiliary disorders

« Immune system disorders

« Metabolism and nutrition disorders/musculoskeletal
and connective tissue disorders

- Nervous system disorders

« Psychiatric disorders

« Skin and subcutaneous tissue disorders

- Use with caution in patients with gastrointestinal,
neurological, or blood disorders, and in those with
a sensitivity to quinine

Side effects

meeting eligibility criteria: anti-Ro and/or anti-La Ab docu-
mented and with previous child with cardiac NL received
400 mg of Plaquenil per day, as soon as pregnancy was estab-
lished. Mothers already on HCQ remained on 400 mg or were
escalated to 400 mg if on 200 mg <10 weeks and might be fol-
lowed with < 20 mg of prednisone [43].

The study by Costedoat-Chalumeau et al. supported
preliminary evidence for the safety of HCQ therapy during
pregnancy. No visual, hearing, growth, or developmental ab-
normalities were reported in any of the children at the mean
follow-up age of 26 months [44], although the potential effects
of both retinal toxicity and ototoxicity have been reported in
children [45-47].

From the evidence of foetal echocardiography, abnormali-
ties such as : incomplete heart block, myocarditis, EFE, CM,
decreased ventricular contractility, increased cardiac size, tri-
cuspid regurgitation, pericardial effusion, ascites, or hydrops

Table 6. Steroids in prevention/treatment of foetal cardiac lupus

Prednisolone/pulse
methyl prednisolone

« High doses can lead to higher maternal
complications

« Use lowest possible dose; pulse therapy can be
used for acute flares

Fluorinated
compounds:
betamethasone,
dexamethasone

« Some known association with impaired neuro-
psychological development of the child

« Should be limited to one course for foetal lung
maturation

Table 7. Side effects of steroids

Foetus side

Maternal side

« Infection

« Osteoporosis

« Osteonecrosis

« Diabetes

« Arterial hypertension

« Intrauterine growth restriction
« Oligohydramnios
« Adrenal suppression

therapy with steroids (dexamethasone, betamethasone, pred-
nisolone, pulse methyl prednisolone) should be proposed. Ste-
roids cross the placenta, and might be generally recommended
in the lowest effective doses for the shortest duration of time,
usually for several weeks (Table 6). Fluorinated steroids were
effective at reversing incomplete heart block, presumably due
to ongoing inflammation, but third-degree block with fibrosis
of the conduction system is potentially irreversible. The ma-
ternal side effects of steroids are not trivial and may include
infection, osteoporosis/osteonecrosis, diabetes, and arterial
hypertension. Foetal risks include intrauterine growth restric-
tion, oligohydramnios and adrenal suppression [33, 43, 48-57]
(Tables 6, 7).

Many studies do not support the effectiveness of mono-
therapy with steroids (< 20 mg per day) for foetuses with CHB.
Intravenous immunoglobulin (IVIG) (400 mg/kg IVIG) and
plasmapheresis < 12 weeks of pregnancy through 24 weeks
could be considered as candidate agents to reverse the pro-
gression of incomplete CHB/myocarditis/CM in addition to
ES and decrease higher titres of maternal anti-SSA/Ro-SSB/La
antibodies > 50 U/ml correlated with the increased foetal risk
(Table 8). The contraindications of the use of IVIG are: prior
serious reaction to use of IVIG infusion, known IgA deficiency,
and intolerance of volume load, e.g. congestive heart failure,
nephrotic syndrome [58-66).

Table 8. Intravenous immunoglobulin (IVIG) studies in cardiac NL prevention and treatment

IVIG to prevent cardiac NL in foetuses
of anti-Ro positive mothers who had
a previously affected child:
prospective studies:

+ 400 mg/kg every 3 weeks 12—24 weeks; cardiac NL developed in 15% American group and in 20% in European
group (Friedman DM, Arthritis Rheum 2010 [58], Pisoni CN, Arthritis Rheum 2010 [65])
« 1g/kg 14—18 weeks; 1 developed cardiac NL (Kaaja R, Arthritis Rheum 2003 [60])

IVIG in CHB + severe myocarditis

Obstet Gynecol 2011 [66])

« 400 mg/kg/d, 5 days; resolution of echo signs of myocarditis/corresponding clinical improvement (Brucato A,

« 1g/kg maternal IVIG/infant IVIG + corticosteroid therapy; 80% patients were alive at a median follow-up of 29
years, and none required cardiac transplantation/benefit of IVIG in foetal cardiomyopathy/EFE related to NL in
combination with fluorinated steroids (Trucco SM, J Am Coll Cardiol 2011 [23])
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The attempt to increase the foetal heart rate to treat CHB
has been approached, but such a therapy with sympathomimet-
ics does not restore coordination of AV conduction on which
the heart is dependent for adequate filling [62].

Low-dose aspirin is recommended, particularly in SLE
pregnancy with nephritis, or positive antiphospholipid anti-
bodies (aPL) to limit preeclampsia risk factors. In women with
SLE-associated APS or primary APS, combination treatment
with aspirin and heparin is also recommended, to decrease the
risk of adverse pregnancy outcomes [67, 68].

Supplementation with vitamin D (< 4000 IU/day) and fo-
lic acid should be offered. Measuring blood vitamin D levels
should be considered after pregnancy is confirmed. Influenza
vaccination should be repeated every year to limit the risk of
flares in the pregnancy, and secondary protection should be of-
fered to infants during the first months of life. Annual ophthal-
mologic examinations should be performed to rule out HCQ
retinopathy [69-71].

The final decisions about the time and the mode of delivery
in pregnancies with MAb-mediated foetal myocardial diseases
should be managed with strict cooperation between the obste-
trician, rheumatologist, and foetal cardiologist, based on the
obstetric circumstances, maternal state of the disease, and hae-
modynamic foetal sufficiency. Achieving a term delivery is the
priority issue because the continued therapy, even in a foetus
with CHB, cardiovascular score < 7, and hydrops might ensure
a better prognosis for the full-term newborn’s condition and
for adequate pacemaker implantation. Anti-Ro/SSA or anti-La/
SSB antibodies should be repeated after birth in the maternal
serum and from the cord blood and in the newborn. Postna-
tal echocardiography and laboratory tests for Rubella virus,
Parvovirus, Coxackie virus, Adenovirus, and Cytomegalovirus
should be performed to exclude viral myocarditis, and targeted
treatment must be coordinated [19, 30].

Conclusions

Foetal CHB may be the first presentation of asymptomatic
CTD in up to 50% of women. All mothers of foetuses and infants
with MAb-mediated myocardial disease should be echocardio-
graphically screened. In the involvement of positive maternal
anti-Ro/SSA or anti-La/SSB antibodies, foetal echo is indicated
weekly from 16 weeks of gestation upwards. Polytherapy, rather
than monotherapy with HCQ, steroids, IVIG, and plasmapher-
esis, to reverse the progression of the maternal autoantibody-
mediated foetal cardiac disease, is recommended; however,
appropriate treatment protocols cannot be developed because
we are still waiting for the evidence-based results for their ef-
fectiveness. Similarly to the IVIG experience, HCQ data are in-
adequately small, and currently available evidence that these
drugs reduce the risk of CHB appears insufficient. Our main
goal, which is followed by contemporary progress in medicine
and our knowledge is to prevent the occurrence of neonatal
complete heart block and to diminish its consequences.
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