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Abstract

Introduction Complete Heart Block can lead to severe fetal complications. Maternal autoantibodies cross the placenta,
increasing the risk of Fetal Complete Heart Block. This study investigates the prevalence of FCHB and the role of these
autoantibodies in pregnant women with rheumatologic diseases in Bandar Abbas.

Methods This retrospective, cross-sectional study was conducted in Southern Iran between 2021 and 2023. A total of 99
pregnant women with systemic lupus erythematosus, Sjogren’s syndrome, and rheumatoid arthritis, along with 4 cases of
fetal bradycardia without maternal rheumatologic history, were referred for echocardiography. Among them, 63 had posi-
tive autoantibodies. Prophylactic treatment with hydroxychloroquine and/or prednisolone was administered, and treatment
with dexamethasone, IVIG, and beta sympathomimetics was initiated based on echocardiographic findings and the timing
of congenital heart block diagnosis.

Results Out of 103 cases, 7 fetuses (0.6%) were diagnosed with congenital heart block. Four women had no prior rheuma-
tologic history, while three had a history of systemic lupus erythematosus and rheumatoid arthritis. Seven women tested
positive for autoantibodies. A significant correlation was found between CHB and anti-Ro antibodies (P=0.017). Of the
cases of fetal CHB, one developed hydrops fetalis, and six had CHB but normal cardiac function at birth.

Conclusion Early diagnosis and timely intervention enhance outcomes in fetal congenital heart block, but many patients
still require pacemakers, highlighting the importance of careful monitoring. Advancing risk stratification, exploring novel
therapies, and conducting multicenter research are essential for optimizing management and further understanding the impact
of maternal autoimmunity.
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occurs in 80% of cases, with an incidence of 1 in 15,000
to 20,000 pregnancies. First- and second-degree blocks
account for 20% of cases. Structural abnormalities linked
to congenital heart defects contribute to 50-55% of CHB
cases, while immunologically mediated CHB in structurally
normal hearts makes up 40%, with 5-10% of cases having an
unknown etiology. Autoimmune-mediated atrioventricular
block (AVB) is typically seen in mothers with connective
tissue diseases, such as Sjogren’s syndrome, systemic lupus
erythematosus (SLE), or rheumatoid arthritis, or in those
with positive autoantibodies without symptoms [2, 3]. The
incidence of CHB in pregnancies with positive anti-SSA
(Ro) and anti-SSB (La) test results ranges from 2 to 5%.
These autoimmune antibodies are anti-nuclear antibodies
that can cross the placenta from maternal circulation to the
fetus, inducing inflammatory activities. [4, 5].

Autoantibodies SSA/Ro and SSB/La can be transferred
to the fetus as early as week 11, causing damage to the car-
diac conduction tissue, leading to inflammation, fibrosis,
and calcification of the atrioventricular (AV) node, result-
ing in conduction block. This inflammatory response sig-
nificantly reduces fetal heart rate to 5070 beats per minute
[6]. CHB is a life-threatening condition that can cause fetal
growth restriction and intrauterine death, with a mortality
rate of 20% and a 70% pacemaker requirement. CHB is typi-
cally diagnosed via fetal echocardiography between 18 and
24 weeks, though it can present as late as 29 weeks [7, 8].

Recent studies indicate that hydroxychloroquine can
reduce the recurrence of fetal complete heart block (FCHB)
in mothers with a history of the condition [9]. However, a
study of a symptomless patient with positive anti-Ro anti-
bodies, who had complications in two previous pregnancies,
showed that FCHB still developed despite early hydroxy-
chloroquine treatment [10]. After adding dexamethasone,
the pregnancy remained stable with CHB. This study aims
to investigate the prevalence of CHB in fetuses exposed to
maternal anti-Ro and anti-La antibodies and examine the
impact of anti-inflammatory medications, echocardiographic
findings, and fetal outcomes.

Methods

This descriptive, cross-sectional, retrospective study was
conducted at Dr. Shariati Hospital in Bandar Abbas (a teach-
ing hospital affiliated with Hormozgan University of Medi-
cal Sciences) from 2021 to 2023, approved by the ethics
committee.

The study population consisted of three groups: the first
group included pregnant mothers diagnosed with connective
tissue diseases (SLE, Sjogren’s syndrome, and rheumatoid
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arthritis). The second group consisted of pregnant women
who, during investigations for previous miscarriage causes,
tested positive for anti-Ro/La antibodies without any overt
connective tissue disease. The final group included cases
of fetal bradycardia diagnosed incidentally during routine
pregnancy screening. The first two groups were referred by
a rheumatologist or perinatologist weekly for fetal echo-
cardiography from 16 to 26 weeks of gestation, while the
last group sought confirmation and initiation of treatment
at the time of suspected diagnosis. The inclusion criteria
for the study were confirmed maternal rheumatologic dis-
ease and positive anti-SSA and anti-SSB antibodies, deter-
mined by the method of ELISA(Positive> 1.1 AU/ml) and
CLIA(Positive > 10 IU/ml).

Maternal data collected included: age, number of previ-
ous pregnancies, gestational age at the time of echocardiog-
raphy initiation or FCHB diagnosis, primary diagnosis of
rheumatologic disease, onset of the disease before or during
pregnancy, pre-pregnancy medications (hydroxychloroquine,
prednisolone) and their dosages, medications for treating
fetal complete heart block (dexamethasone, beta sympatho-
mimetics, and IVIG), maternal autoantibody profiles, and
results of fetal echocardiography obtained from the maternal
medical records. Neonatal data collected included: weight,
gender, Apgar score at five minutes, delivery outcomes, and
need for a pacemaker obtained from the neonatal medical
records.

All echocardiograms were performed by a single pedi-
atric cardiology specialist using a Siemens Juniper model
machine via transabdominal approach with a 5-7 MHz con-
vex transducer. The fetal heart was assessed using standard
echocardiographic techniques including: two-dimensional
echocardiography to measure heart size in relation to the
thorax, pulsed Doppler to evaluate atrioventricular valve
insufficiency, and heart rhythm assessed by simultaneous
monitoring of atrial and ventricular motion in M-mode or
through pulsed Doppler using left ventricular input and
output signals (MV-AQ). The mechanical PR interval (the
time between the end of atrial diastole and the beginning of
ventricular systole) was measured over two to three cycles,
and the average was recorded. If the PR interval exceeded
150 ms, it was considered prolonged (according to guide-
lines). If there was no relationship between atrial and ven-
tricular contractions in M-mode or Doppler, complete AV
block was diagnosed. Hydrops was defined by the presence
of effusion in at least two fetal body organs, and endocardial
fibroelastosis (EFE) was identified as areas of abnormally
increased echogenicity at the endocardial surface of cardiac
chambers and valves.

In cases of FCHB, if cardiac function and fetal heart rate
were normal and above 50 beats per minute, dexamethasone
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was administered at a dosage of 4 mg per day for two weeks,
followed by 2 mg daily until the end of pregnancy. If accom-
panied by pericardial effusion or tricuspid regurgitation, the
dexamethasone dosage was increased to 8 mg per day (4 mg
twice daily) and gradually reduced to 2 mg daily until the
end of pregnancy. In cases where the fetal heart rate was
less than 50 beats per minute, a beta sympathomimetic such
as terbutaline (5-30 mg per day) was added. Intravenous
immunoglobulin was administered at a dosage of 1 g per
kilogram of maternal weight every three weeks in patients
diagnosed between 16 and 26 weeks.

Statistical Analysis

For data analysis, the normality of the data was assessed
using the one-sample Kolmogorov—Smirnov test with the
Lilliefors correction. Categorical variables were reported as
proportions or percentages, while continuous variables were
expressed as mean (+ standard deviation). The chi-square
test was used for analyzing qualitative data. The software
used for this research was IBM-SPSS v.23, and a p-value of
less than 0.05 was considered statistically significant.

Results

From March 2021 to March 2023, a total of 1479 patients
were referred to the fetal echocardiography clinic, among
which 99 pregnant women were diagnosed with rheumato-
logic diseases, and 4 cases were referred due to fetal brady-
cardia detected during routine exams. Table 1 shows the
demographic data and rheumatologic disease status (autoan-
tibodies and treatment) in cases with FCHB.

Among the 99 rheumatologic patients, 52 (52.5%) were
diagnosed with systemic lupus erythematosus (SLE), 12
(12.1%) with Sjogren’s syndrome, and 37 (37.3%) with
rheumatoid arthritis. Four pregnant women without a
definitive diagnosis were referred for fetal bradycardia.
The mothers' ages ranged from 19 to 46 years (mean age
32.5+5.69 years). Of the 103 mothers, 42 (40.7%) tested
positive for anti-SSA/Ro antibodies, 15 (14.5%) for anti-
SSB/La antibodies, and 6 (5.8%) for both. A significant asso-
ciation was found between congenital heart block (CHB) and
anti-Ro antibodies (P=0.017).

Among the 63 pregnant women with positive autoan-
tibodies (61.1%), 7 (11.1%) had fetuses with complete
heart block (CHB), and 2 cases of sinus bradycardia were
observed, which normalized after 2—-3 days. Of the patients
without fetal CHB, 18 were on hydroxychloroquine alone,
54 on both hydroxychloroquine and prednisolone, and 18
on prednisolone alone before and during pregnancy. Six
patients were not on medication. One patient had a mild

Table 1 Demographic data and Rheumatologic disease status (auto antibodies and treatment) in cases with FCHB

IVIG

DEX Beta Sympathomimetics

Time of diagno-
sis of FCHB

History of Anti Ro/ SSA Anti La/ SSB
FCHB

HCQ + before/
during preg-

Pregnancy status ~ Rheumato- Time of diagno-  Predniso-
nancy

Maternal
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lon + before/dur-

sis of Rheumato-
logic disease

logic disease

Age (year)

number

4 mg

24w +3d
33w+2d

/=

/=

Pegnancy
7Y

G2Abl
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24
32

4 mg

Stopped 2y

Stopped 2y

RA

before preg-
nancy

+/+
+/+

before preg-
nancy

+/+
+/+

4 mg

8

34w +4d
29w
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3Y

G2L1 SLE
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+ (2 weeks;discontinued —

mg

SLE

G5L2Abl

due to intolerance)

4 mg

20w+ 1d

—/=
/=
—/=
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G2Abl
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22w +2d
28w+ 1d

Pegnancy
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8 mg

—/-
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due to onset of labor

pain)

HCQ, hydroxychloroquine; DEX, dexamethasone; IVIG, intravenous immunoglobulin; RA, rheumatoid arthritis; SLE, systemic lupus erythematosus
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Table 2 Pregnancies outcome with FCHB

Patient  FHR (bpm) PE EFE  Hydrops GA atbirth  Birth outcome BW Apgar at 5 min  Need for a pacemaker
number Fetalis
1 50-52 - - - 37w+ 1d Female Live 2900gr  9/10 -
2 50-55 - - - 33w+3d Female Live 2400gr  8/10 14 month old
3 50-55 - - - 34w+ 3d Female Live 2560gr  8/10 -
4 40-45 +<5mm - - 37w Female Live 2900gr  8/10 -
5 50-55 - - - 39w+ 1d Female Live 3100gr  9/10 -
6 50-55 - - - 39w +2d Female Live 2650gr  9/10 18 months old
7 40-45 +5 mm + + 28w +4d Female Dead 2000gr  4/10 -

(6 h after

birth)

FHR, fetal heart rate; PE, pericardial effusion; EFE, endocardial fibroelastosis, GA, gestational age, BW, birth weight

pericardial effusion, which resolved without affecting heart
function. Another case had pericardial effusion, which was
treated with dexamethasone and resolved by 28 weeks. Four
patients had mild tricuspid regurgitation, with three resolv-
ing by weeks 26-28. The mean age of mothers with FCHB
was 32.8 years, and the average gestational age at diagnosis
was 27 weeks. Among these, two had systemic lupus erythe-
matosus (SLE), one had rheumatoid arthritis, and four had
positive autoantibodies without clear symptoms. Six mothers
were positive for anti-SSA/Ro and one for both anti-SSA/Ro
and anti-SSB/La (Table 2).

FCHB was diagnosed in pregnant women at varying
times: three without previous testing or rheumatologic his-
tory were diagnosed via ultrasound at 20, 22, and 24 weeks;
one patient with rheumatoid arthritis was diagnosed at
33 weeks via NST; one SLE patient was diagnosed at
34 weeks after stopping medication; and one treated with
hydroxychloroquine and prednisolone was diagnosed at
29 weeks. Among the seven FCHB cases, one had a pre-
vious history of CHB in a child, and fetal hydrops was
diagnosed at 28 weeks, coinciding with positive autoan-
tibodies. Treatment with dexamethasone was initiated for
mothers with connective tissue disease, while IVIG was
administered to three patients diagnosed at 20-24 weeks,
though one declined treatment. Terbutaline was prescribed
for two patients with a fetal heart rate <50 bpm, but one
discontinued it due to hypotension, and the other for labor
pains. Monitoring for gestational diabetes and hypertension
showed no new positive cases. The live birth rate for preg-
nancies with positive autoantibodies was 98.4%, while it was
85.7% for FCHB cases. The average gestational age at birth
for CHB newborns was 35 weeks and 4 days, with an aver-
age weight of 2640 g. One newborn with fetal hydrops did
not survive. The other six had normal cardiac function and
heart rates but required pacemakers at 18 and 14 months,
while the rest were aged 10 months to 3 years at follow-up.
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Discussion

FCHB due to maternal positive autoantibodies is rare but
increases the risk of fetal death and long-term complica-
tions. This study highlights its prevalence and management
in pregnant women with positive autoantibodies, emphasiz-
ing the importance of understanding its pathogenesis and
therapeutic approaches to reduce risks.

In our study, the prevalence of FCHB in pregnant women
with positive autoantibodies was 11%, which differs from
previous reports that estimated the prevalence of FCHB to
be between 2 and 5%. This discrepancy may be attributed
to our smaller study population. [1, 11]The mortality rate
in studies has been reported to range from 6 to 20%, with a
recent retrospective study noting a mortality rate of 0.3%. In
our study, among the 63 pregnancies with positive autoan-
tibodies, one case of death (1.5%) was recorded. [12, 13]
The recurrence rate of CHB in this study was reported as
14.2%, which is consistent with other studies that reported
recurrence rates of 12—-19%. [9, 14]All mothers with FCHB
had positive anti-Ro antibodies, and one patient was positive
for both anti-La and anti-Ro. This consistency indicates a
relationship between autoantibodies and the manifestation of
neonatal lupus spectrum disorders, including FCHB. Anti-
Ro antibodies are found in 35-50% of patients with lupus
and 40-60% of patients with Sjogren’s syndrome, while they
are observed in lower frequencies in other connective tissue
diseases. [15].

Anti-Ro antibodies are found in 1.7% of individuals
without a history of systemic autoimmune diseases. The
presence of anti-SSA/Ro and anti-SSB/La antibodies dur-
ing pregnancy increases the risk of fetal heart block. [10,
15] Recent studies have suggested that in addition to mater-
nal antibodies, additional factors may be necessary for the
development of heart block. Genetic polymorphisms, includ-
ing tumor necrosis factor-alpha (TNFa) and transforming
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growth factor-beta (TGFp), are significantly more prevalent
in children with CHB compared to healthy family members.
Recent data indicate that genetic susceptibility factors in the
fetus, activation of the innate immune system, type I inter-
feron signaling, systemic inflammatory markers, and cardiac
injury are present in fetuses and newborns of mothers with
positive Ro/La antibodies. Factors leading to heart block
are the result of the convergence of pathogenic factors and
heightened sensitivity at specific time points. Changes in the
interaction of these factors create variable outcomes in CHB,
ranging from transient first-degree block to complete block
and extensive cardiac involvement with dilated cardiomyo-
pathy or endocardial fibroelastosis (EFE). [16].

FCHB is a life-threatening condition with no proven treat-
ment, but current therapies aim to reduce myocarditis by
administering anti-inflammatory treatments to the mother.
Biochemical tests and prolonged PR intervals on echocar-
diography help assess the risk and diagnose FCHB [17].
Studies show that positive autoantibodies identify women at
high risk, and prolonged PR intervals are essential for diag-
nosing fetal cardiac damage and guiding maternal treatment
[7]. Preventive anti-inflammatory medications may protect
against FCHB. In our study, the results of preventive anti-
inflammatory medication use indicate that maternal treat-
ment with anti-inflammatory agents during pregnancy has a
protective effect against congenital heart block development.
Only one patient with SLE, who was on a regimen of 200 mg
daily hydroxychloroquine and 5 mg daily prednisolone both
before and during pregnancy, was diagnosed with FCHB at
29 weeks. A prospective study demonstrated that hydroxy-
chloroquine reduced the recurrence of FCHB in mothers
who had experienced fetal complete heart block in previous
pregnancies [18].

A case report described a 27-year-old pregnant woman
without rheumatologic disease who had positive anti-Ro
antibodies and was diagnosed with persistent bradycardia
from week 21. She was treated with hydroxychloroquine and
prednisolone, and delivery occurred at week 37, resulting in
a newborn with CHB who required pacemaker placement on
the sixth day after birth [19]. Managing fetal complete heart
block in pregnancies with maternal positive autoantibod-
ies is challenging due to the risk of rapid progression and
serious complications. Early diagnosis, careful monitoring,
and prompt treatment with corticosteroids, immunoglobulin,
beta sympathomimetics, along with multidisciplinary care,
are crucial for improving outcomes [6, 20].

In fetal echocardiography, an increase in the PR interval
of more than 150 ms is considered a reversible biomarker,
and weekly monitoring is recommended for pregnancies
with positive anti-Ro antibodies from weeks 16-24. Moreo-
ver, early diagnosis of cardiac conduction abnormalities and
the use of fluorinated steroids in cases of second- and third-
degree block is advised due to the potential reversibility of

the damage [7]. Recently, a study reported a symptomless
patient with rheumatologic disease and positive anti-Ro
antibodies who experienced two complicated pregnancies.
Despite prophylactic treatment with hydroxychloroquine
starting from week 6 of pregnancy, the fetus developed
complete heart block. Dexamethasone was subsequently
added to the treatment regimen, but the pregnancy continued
with stable CHB, highlighting the ambiguity in managing
recurrent fetal CHB in the context of hydroxychloroquine
prophylaxis [10].

A case—control study found that combining steroids and
IVIG improved cardiac function in fetuses with immune-
mediated endocardial fibroelastosis, with favorable out-
comes attributed to the anti-inflammatory effects that reduce
cardiac tissue damage [21]. However, the adverse effects of
fluorinated steroids, such as hypertension, hyperglycemia,
weight gain, and risks to the fetus like growth restriction,
adrenal insufficiency, and oligohydramnios, should be con-
sidered [22].A systematic review of 890 pregnant women
with positive autoantibodies showed 4% perinatal mortality
and 12% congenital heart block, confirming adverse preg-
nancy outcomes linked to positive SSA/Ro antibodies [7].
A retrospective study of 72 CHB patients found that those
who received pacemakers had favorable long-term out-
comes, with low complications and preserved cardiac func-
tion, though dilated cardiomyopathy remains a late concern,
highlighting the need for ongoing clinical monitoring [23].

Limitations of this study include its retrospective nature,
single-center design, and small sample size. Larger, multi-
center studies are essential to further clarify long-term prog-
nosis and guide clinical decision-making.

Acknowledgements We are sincerely thankful to our counselors in
the Clinical Research Development Center of Children’s Hospital and
Dr Shariati’s Hospital.

Author Contributions NA examined the pregnant women. AD, RMG,
and ZE examined the neonates. KHRK was consulted, performed fetal
echocardiography and neonatal echocardiography. KHRK collected
the data. FA analyzed the data. KHRK wrote the manuscript. SHR
and MRKI revised the manuscript. All authors read and approved the
final manuscript.

Funding No funding was received.

Data Availability The data sets used during the current study are avail-
able from the corresponding author on reasonable request.

Declarations

Conflict of interest The authors declare that they have no competing
interests.

Ethical approval This study was approved by the Ethics Committee of

the Hormozgan University of Medical Sciences, Children's Hospital
under the code: IRRHUMS.REC. 1402.304.

@ Springer



66

K.R. Kermani et al.

References

10.

11.

12.

13.

14.

Batra AS, Balaji S. Fetal arrhythmias: diagnosis and management.
Indian Pacing Electrophysiol J. 2019;19(3):104-9.

Wainwright B, Bhan R, Trad C, et al. Autoimmune-mediated
congenital heart block. Best Pract Res Clin Obstet Gynaecol.
2020;64:41-51.

Manolis AA, Manolis TA, Melita H, Manolis AS. Congenital
heart block: pace earlier (Childhood) than later (Adulthood).
Trends Cardiovasc Med. 2020;30(5):275-86.
Hansahiranwadee W. Diagnosis and management of fetal
autoimmune atrioventricular block. Int J] Women’s Health.
2020;12(null):633-9.

Hou M, Zhao Y, Liu XW, He YH. Treatment and follow-up of
fetuses that developed congenital heart block due to autoantibody
in two cases. J Int Med Res. 2020;48(6):300060520925596.
Sheng X, Song X, Xiong Y, et al. Maternal and infant outcomes
of pregnancy associated with anti-SSA/RO antibodies: a sys-
tematic review and meta-analysis. Pediatr Rheumatol Online J.
2023;21(1):22.

De Carolis S, Garufi C, Garufi E, et al. Autoimmune congenital
heart block: a review of biomarkers and management of preg-
nancy. Front Pediatr. 2020;8:607515.

Kukla P, Podlejska B, Wiliriski J. Congenital complete heart
block-to stimulate (when?) or not to stimulate? Healthcare (Basel).
2024. https://doi.org/10.3390/healthcare12121158.

Izmirly P, Kim M, Friedman DM, et al. Hydroxychloroquine to
prevent recurrent congenital heart block in fetuses of anti-SSA/
Ro-positive mothers. ] Am Coll Cardiol. 2020;76(3):292-302.
Cimpoca-Raptis B, Ciobanu AM, Gica N, et al. Recurrent con-
genital heart block due to maternal anti-Ro antibodies: successful
prevention of poor pregnancy outcome with hydroxychloroquine
and added dexamethasone. Reprod Med. 2022;3(1):36—41.
Yamamoto Y, Aoki S. Systemic lupus erythematosus: strate-
gies to improve pregnancy outcomes. Int J] Womens Health.
2016;8:265-72.

Skog A, Lagnefeldt L, Conner P, Wahren-Herlenius M, Sones-
son SE. Outcome in 212 anti-Ro/SSA-positive pregnancies and
population-based incidence of congenital heart block. Acta Obstet
Gynecol Scand. 2016;95(1):98-105.

Fredi M, Andreoli L, Bacco B, et al. First report of the Italian
registry on immune-mediated congenital heart block (Lu.Ne Reg-
istry). Front Cardiovasc Med. 2019;6: 11.

Brito-Zerén P, Pasoto SG, Robles-Marhuenda A, et al. Autoim-
mune congenital heart block and primary Sjogren’s syndrome:

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

characterisation and outcomes of 49 cases. Clin Exp Rheumatol.
2020;126(4):95-102.

Andreoli L, Bertsias GK, Agmon-Levin N, et al. EULAR recom-
mendations for women’s health and the management of family
planning, assisted reproduction, pregnancy and menopause in
patients with systemic lupus erythematosus and/or antiphospho-
lipid syndrome. Ann Rheum Dis. 2017;76(3):476-85.
Shokrzadeh A, Maltret A, Morel N, et al. Longitudinal analysis of
fetal ventricular rate for risk stratification in immune congenital
heart block. Fetal Diagn Ther. 2021;48(1):1-8.

Liao H, Tang C, Qiao L, et al. Prenatal management strategy for
immune-associated congenital heart block in fetuses. Front Car-
diovasc Med. 2021;8:644122.

Clowse MEB, Eudy AM, Kiernan E, et al. The prevention,
screening and treatment of congenital heart block from neonatal
lupus: a survey of provider practices. Rheumatology (Oxford).
2018;57(suppl_5):v9-17.

Limquiaco KNY, Salido EO. Complete congenital heart block in
the offspring of an asymptomatic woman with isolated high titer
anti-ro antibody. Acta Med Philipp. 2024;58(1):84-9.

Igbal M, Umapathi KK, Morales R, et al. Early-onset cardiomyo-
pathy after pacemaker implanted in a preterm infant with congeni-
tal complete heart block and anti-Ro/SSA antibodies. Tex Heart
InstJ. 2021. https://doi.org/10.14503/THIJ-19-7201.

Zhao L, Zhou Y, Wang C, et al. Successful prevention of fetal
autoimmune-mediated heart block by combined therapies with
hydroxychloroquine and intravenous immunoglobulin: a case
report. Front Cardiovasc Med. 2021;8:759260.

Sonesson S-E, Wahren-Herlenius M. Surveillance of congeni-
tal heart block in highly specialised care. Lancet Rheumatol.
2020;2(4):e203-4.

Seitler S, Rafiq I, Behar J. Long term clinical outcomes in patients
requiring cardiac pacing due to congenital complete heart block.
Int J Cardiol Congenit Heart Dis. 2022;9:100337.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.


https://doi.org/10.3390/healthcare12121158
https://doi.org/10.14503/THIJ-19-7201

	The Prevalence of Fetal Complete Heart Block and the Role of Positive Autoantibodies in Pregnant Women with Rheumatologic Diseases
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Statistical Analysis
	Results
	Discussion
	Acknowledgements 
	References




