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Fetal total atrioventricular block in transgender
man with systemic lupus erythematosus —
literature review and establishment

of a protocol with management and treatment
with terbutaline
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lécebného protokolu pri I1éché terbutalinem

M. E. M. Albrecht, N. R. C. R. de Miranda, M. Giuberti, E. Araujo Junior
Department of Obstetrics, Paulista School of Medicine — Federal University of Sdo Paulo (EPM-UNIFESP), Sao Paulo-SP, Brazil

Summary: This case report describes a case of total atrioventricular block (TAVB) with positive anti-Ro/SSA antibodies ina transgender man who
began follow-up at 31 weeks and 3 days of gestation. Despite many disagreements regarding treatment, corticosteroids were recommended for
this patient. The fetal ventricular rate at the second weekly visit was 50 bpm and terbulin was started to increase heart rate. Hospitalization and
intravenous terbutaline for 3 days was chosen to better control maternal symptoms and monitor fetal vital signs, as well as daily monitoring of
the ventricular rate. There was an increase in baseline ventricular rate of approximately 15%. After discharge from the hospital, weekly control
fetal echocardiography was performed in addition to the indices proposed by Huhta for echocardiographic assessment of fetal cardiac function.
Fetal ventricular rate in ambulatory controls did not fall below 55 bpm. Cesarean section was indicated at 35 weeks and 4 days of gestation due
to premature rupture of ovular membranes. A male newborn was delivered weighing 2,250 grams with Apgar scores of 8 and 9 at the 1t and
5" minute, respectively. After 88 days of life, the infant was weighing 4,580 grams and a definitive bicameral epicardial pacemaker was implanted
without complications. Even if there is a transient increase in fetal ventricular rate with the use of terbutaline, a pacemaker is indicated. Delivery
should be at term to allow the fetus to achieve adequate weight and pulmonary maturity for definitive pacemaker implantation.
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Souhrn: Tato kazuistika popisuje pripad totalni atrioventrikularni blokady (TAVB) s pozitivnimi anti-Ro/SSA protildtkami u transgender muze,
ktery byl sledovan ve 31. tydnu a 3. dni gestace. Navzdory mnoha neshodam ohledné tohoto pacienta byly doporuceny kortikosteroidy.
Komorova frekvence plodu pfi druhé tydenni navstéveé byla 50 tep(/min a ke zvy3eni srde¢ni frekvence bylo zahajeno podavani terbulinu. Pro
lepsi kontrolu mateiskych symptoma a sledovani vitalnich funkci plodu bylo pfikroc¢eno k hospitalizaci a nitrozilnimu podani terbutalinu po
dobu 3 dnd a rovnéz ke kazdodennimu monitorovani komorové frekvence. Doslo ke zvyseni vychozi komorové frekvence ptiblizné o 15 %. Po
propusténi z nemocnice byla navic k indexdim navrzenym Huhtou pro echokardiografické hodnoceni srde¢ni funkce plodu provadéna tydenni
kontrolni echokardiografie plodu. Fetalni komorova frekvence u ambulantnich kontrol neklesla na < 55 tepd/min. Cisaisky fez byl indikovan ve
35. tydnu a 4. dni gestace z dlvodu predcasné ruptury ovularnich membrén. Byl porozen novorozenec muzského pohlavi o hmotnosti 2 250g
s Apgar skére 8 v 1. minuté a 9 v 5. minuté. Po 88 dnech Zivota kojenec vazil 4 580 g a bez komplikaci mu byl implantovan trvaly dvoukomorovy
epikardialni kardiostimulator. Kardiostimulator je indikovan i v pfipadé, ze pfi pouziti terbutalinu dojde k pfechodnému zvyseni komorové
frekvence plodu. Porod by mél probéhnout v terminu, aby plod mohl dosahnout adekvatni hmotnosti a plicni zralosti pro implantaci trvalého
kardiostimulatoru.

Klicova slova: fetalni atrioventrikularni blok — matefsky systémovy lupus erythematodes - kortikosteroidy — f-sympatomimetika - 1é¢ba
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Introduction

Total atrioventricular block (TAVB) is
caused by an electrical disturbance
leading to electromechanical dissocia-
tion, with interruption of electrical im-
pulses from the atria to the ventricles.
Fetal congenital TAVB is an autoimmune
disease, acquired passively by the trans-
placental passage of anti-Ro/SSA an-
tibodies into susceptible fetuses. This
type of block occurs more commonly in
structurally normal hearts [1], with an in-
cidence of 2% to 6% in pregnant women
with systemic lupus erythematosus, and
can have different outcomes, depend-
ing on how these pregnancies are mon-
itored and managed [2,3]. It is known
that around 50% of pregnant women
with anti-Ro (SSA) have no symptoms
at the time of delivery or at the time of
diagnosis [1].

Studies are controversial regarding
the use of corticosteroids and B-sympa-
thomimetics in cases of fetal congenital
TAVB [4]. With this case report, we sought
to carry out a literature review and apply
a protocol to help guide treatment in
a satisfactory manner, as well as meas-
ures for monitoring pregnancy using the
cardiovascular profile (Huhta score) and
assessment of ventricular function by
shortening the fraction (AD%).

Case report

A 24-year-old transexual male in a sta-
ble relationship with a cisgender fe-
male. Onset of symptoms with polyar-
thritis of small and large joints at age 11.
Erythema on the face (malar rash) and
upper limbs/neck, which worsened
by exposure to sunlight. He was dia-
gnosed with systemic lupus erythe-
matosus at the age of 12. He had posi-
tive anti-Ro/SSA and anti-La/SSB tests
and used prednisone from age 12 to 20.
Started hydroxychloroquine at the age
of 20 and he is still taking it. Took over-
the-counter hormone therapy for 1 year
and stopped 5 years ago. During pre-
natal care, gestational age at 20 weeks
and 1 day, the 2" trimester scan showed

fetal arrhythmia compatible with extra-
systole. At 26 weeks and 4 days, fetal
echocardiogram was compatible with
congenital TAVB. At 31 weeks and 3 days,
he was referred to our service and the
fetal echocardiogram showed: persis-
tence of the left superior vena cava and
TAVB with a ventricular rate of 50 bpm
and a Huhta score of 10/10. Following
our protocol established after reviewing
the literature, the patient was admitted
to the hospital and received intravenous
terbutaline using a continuous infusion
pump at a dose of 2.5 mcg/min with
a gradual increase to a maximum dose
of 5 mcg/min on the 3 day of infusion.
On the 2™ day of infusion, the patient
complained of precordial pain, which
was discontinued pending evaluation
and resumed after troponin dosage
and electrocardiogram showed no evi-
dence of ischemia. On the 3 day, with
the maximum dose initiated, the fetal
ventricular rate reached 66 bpm, and ac-
cording to our protocol, the infusion was
stopped and fetal heart rate was moni-
tored at 24 hours. He was discharged
from the hospital with a ventricular rate
of 56 bpm and a Huhta score of 10/10.
Based on the advice of the rheuma-
tology team, prednisone 15mg/d was
started after hospital discharge.

One day after discharge from the hos-
pital, he returned to the outpatient clinic
with a fetal ventricular rate of 55 bpm,
AD33%, and a Huhta score of 10/10. Pa-
tient was scheduled for weekly monitor-
ing, with cardiovascular risk assessed by
the Huhta score, ventricular function as-
sessed by AD%, and fetal weight esti-
mated to be as close to 2,800 grams at
delivery. In subsequent weeks, fetal ven-
tricular rate reached 51 bpm, with AD%
within normal limits, but the Huhta score
dropped to 9/10 (loss of 1 point due to
an inverted A wave in the ductus veno-
sus on Doppler) and in the last week
before the delivery date to 7/10 (um-
bilical artery with positive diastole, um-
bilical vein with pulsation, and ductus
venosus on Doppler with an inverted

A wave) with an estimated fetal weight
of 2,128 grams (Fig. 1).

At 35 weeks and 4 days of gestation,
he was admitted to obstetric emergency
because of vaginal loss of a large amount
of clear fluid, which progressed to mod-
erate intensity contractions and blood
pressure of 140 x 100 mmHg, with no
other symptoms. Cesarean section was
scheduled due to premature rupture of
ovular membranes and fetal TAVB, which
made it impossible to monitor fetal well-
being during labor.

A male newborn was delivered weigh-
ing 2,2509, with Apgar scores of 8and 9 at
the 1®and 5" minute, respectively. Postna-
tal electrocardiogram confirmed the dia-
gnosis of congenital TAVB with a fetal ven-
tricular rate of 56 bpm showing a fossa
ovalis-type atrial septal defect measur-
ing 3mm, and mild dilation of the right
and left ventricles with preserved sys-
tolic function. Newborn progressed with
the need for supplemental inhaled O, due
to the drop in saturation, and it was de-
cided to start intravenous dobutamine
5 mcg/kg/hours, which he received for
about 24 hours. After evaluation by car-
diac surgery and clinical cardiology, defin-
itive pacemaker placement was indicated
and it was decided to wait until the new-
born was an active 3,000 grams if there
were signs of heart failure or 4,000 grams
if it was asymptomatic. Newborn pro-
gressed with hemodynamic stability, with
aventricular rate between 45 and 52 bpm.
At 40 days of life, newborn developed
a significant systolic murmur, progressive
dyspnea, and signs of discomfort. A new
echocardiogram showed moderate valvu-
lar stenosis, thickened pulmonary valve,
mild right ventricular hypertrophy, and
minimal tricuspid and mitral regurgita-
tion. Percutaneous pulmonary valvulo-
plasty was performed with significant im-
provement (Fig. 2).

Definitive pacemaker implantation
was performed at 88 days of age when
the infant weighed 4,580 grams. The
procedure was performed under general
anesthesia with a median sternotomy
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Fig. 1. Fetal heart rate assessment using spectral Doppler of umbilical artery and M-mode showing right atrial and left
ventricular contraction. A) M-mode of ventricular contraction with heart rate of 50 bpm obtained at the first echocar-
diography. B) Spectral Doppler of the umbilical artery with a heart rate of 57 bpm on the first day of hospitalization with
terbutaline. C) Spectral Doppler of the umbilical artery with heart rate of 58 bpm on the 2" day of hospitalization recei-
ving terbutaline. D) M-mode of atrial and ventricular contraction with atrial rate of 133 bpm and ventricular rate

of 55 bpm obtained 1 week after discharge from the outpatient clinic.
Obr. 1. Hodnoceni fetalni srde¢ni frekvence pomoci spektralniho Dopplera umbilikalni arterie a M-mddu zobrazujici kontrakci
pravé siné a levé komory. A) M-mo6d komorové kontrakce se srde¢ni frekvenci 50 tept/min ziskany pfi prvni echokardiografii.
B) Spektralni doppler a. umbilikical s tepovou frekvenci 57 tepd/min v prvni den hospitalizace s terbutalinem.

C) Spektralni dopplerismus pupecni tepny se srdecni frekvenci 58 tep(/min 2. den hospitalizace pfi podavani terbutalinu.
D) M-mdd sifové a komorové kontrakce se sifiovou frekvenci 133 tep/min a komorovou frekvenci 55 tep/min ziskany

1 tyden po propusténi zambulance.

and pericardial incision for pacemaker
implantation. The postoperative heart
rate was 100 bpm (pacemaker program-
ming) (Fig. 3). The infant was discharged
at 103 days of age, weighing 4,645 grams
and in good general condition.

Discussion

Atrioventricular blocks (AVB) are electri-
cal conduction disturbances that occur
between atrial depolarization and ven-
tricular depolarization. Bradycardia

and electromechanical dissociation
cause the fetal heart to accommodate
a larger systolic volume to maintain ad-
equate cardiac output. AVB can be clas-
sified as 1t degree - cardiac impulse is
conducted from the atrium to the ven-
tricle with a prolongation of the atrio-
ventricular conduction time, charac-
terized by a PR interval > 150 ms, 2™
degree or incomplete — progressive in-
crease in the PR interval until no atrial
electrical impulse is conducted to the

ventricle, and 3 degree or complete
(TAVB) - interruption of electrical im-
pulses from the atria to the ventricles
due to an anatomical or functional de-
fect in the conduction system, with un-
coordinated contraction between the
atria and the ventricles [5,6]. The inci-
dence of AVB is 1 in 15,000-20,000 live
births, with 50% to 55% is associated
with structural congenital heart disease,
60% of which is associated with left atrial
isomerism, and 40% is associated with
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Fig. 2. Angiography of the right heart. A) Balloon catheter dilatation of the pul-
monary valve. B) Right ventriculography in the elongated anterior oblique
view, showing adequate flow through the pulmonary valve.

Obr. 2. Angiografie pravé strany srdce. A) Balonkova dilatace pulmonalni chlopné.
B) Prava ventrikulografie v prodlouzeném prednim Sikmém pohledu ukazujici

adekvatni pratok plicni chlopni.

Fig. 3. Radiograph of thorax/abdomen in antero-posterior incidence showing
an epimyocardial atrioventricular pacemaker implant. Pacemaker is located in
the left hypochondrium.
Obr. 3. Rentgenovy snimek hrudniku/bficha v anteroposteriorni incidenci uka-
zujici epimyokardialni atrioventrikularni kardiostimulator. Kardiostimulator se
nachazi v levém hypochondriu.

positive maternal SSA/Ro or SSB/La an-
tibodies [1,6]. A pregnant woman with
systemic lupus erythematosus and

anti-Ro/SSA antibodies can have con-
genital AVB in 2% to 6%, with a recur-
rence rate in subsequent pregnancies

of 18% and a mortality rate of approxi-
mately 30% [2].

Although the pathophysiology of im-
mune-mediated AVB is not fully under-
stood, in susceptible fetuses, autoanti-
bodies bind to ribonucleotide proteins
(antibodies) expressed in cardiomyo-
cytes of the fetal myocardium, specifi-
cally 52 kD Ro/SSA (Ro52), 60 kD Ro/SSA
(Ro60), and 48 kD La/SSB (La48). These
antibodies enter the fetal circulation in
the middle of the 2™ trimester and trig-
ger an immunological process leading
to inflammation of the fetal conduction
tissues and myocardium, with progres-
sive and irreversible fibrosis being the
most likely explanation [1]. Immune-me-
diated congenital AVB usually presents
with a fetal heart without associated
structural heart defects, but functional
abnormalities may coexist, including
cardiomegaly, ventricular hypertrophy,
impaired ventricular function, and atrio-
ventricular valve regurgitation, which
may contribute to pericardial effusion,
and in severe cases, fetal heart failure
and hydrops fetalis [1]. In addition, one
study described the presence of ventric-
ular fibroelastosis [2].

Because of the unique aspects of the
intrauterine environment, fetal heart
failure has peculiar characteristics. Some
situations may improve spontaneously
or respond to treatment in utero or after
delivery; others respond poorly or are
refractory to therapy and may progress
to heart failure with hydrops, multiple
organ failure, and fetal death [7]. Indi-
ces for echocardiographic assessment
of fetal cardiac function is a proposed
system for grading and monitoring the
severity of fetal heart failure using five
echocardiographic parameters:

1. fetal effusions/hydrops;
2.venous Doppler;

3. cardiac size;

4. cardiac function;

5. arterial Doppler.

Assessment and quantification of
heart failure are fundamental steps in
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counseling and decision making for
these at-risk pregnancies, both intrau-
terine and neonatal [7]. There are various
parameters used to assess cardiac func-
tion, some of which are easily repro-
ducible and some of which are not, de-
pending on the pathology. One of the
parameters used in our case report that
is easy to apply was the shortening frac-
tion (AD%) with normal values > 28%
and cardiovascular profile (Hutha score):
1.8-9 = mild;

2.6-7 = moderate;

3. < 5 =severe heart failure.

Scores < 7 require intervention [8].

Various treatments have been tried for
fetal congenital AVB, but no consistent
studies have been achieved. Ciardulli
etal. [9] proposed a review to evaluate
maternal corticosteroid therapy in pre-
venting progression of immune-me-
diated 2™ degree congenital AVB. Pro-
gression from 2" degree to continuous
or intermittent 3 degree congenital
AVB occurred in 52% of treated fetuses
and in 73% of untreated fetuses. The re-
sults had limited evidence on the role
of corticosteroids in the natural history
and it was suggested that this treat-
ment improves myocardial performance
and prevents progression to TAVB. The
opinion of the authors was that once
2" degree immune-mediated AVB is
diagnosed, the use of corticosteroids
should not be discouraged. The aim is to
interfere with the inflammatory process
in the fetal conducting tissues and to ac-
celerate lung maturation if there is a risk
of preterm birth [9]. In cases with posi-
tive anti-Ro/SSA and/or anti-La/SSB anti-
bodies and without an installed congen-
ital AVB, it is recommended to monitor
the PR interval weekly, especially be-
tween 18 and 26 weeks of gestation.
If PR interval is < 150 ms, monitor this
interval every 4 weeks until delivery. If
PR interval is > 150 ms or its progres-
sive increase, consider using dexameth-
asone and monitor the interval every
2 weeks [10].

Carrilho etal. [5] demonstrated that
there is evidence against the use of cor-
ticosteroids in cases of established con-
genital AVB due to adverse effects on
the pregnant woman and the presence
of irreversible fibrosis in cardiac conduc-
tion tissues of the fetus. A multicenter
study in 175 patients demonstrated that
in fetuses with ventricular rate < 50 bpm
or in the presence of hydrops and/or
cardiomegaly, there was no benefit to
the use of corticosteroids [11]. Yoshida
etal. [12] concluded that maternal treat-
ment with corticosteroids in early preg-
nancy has been used, but it does not
appear to be effective in fetuses with es-
tablished congenital AVB.

Cases of congenital AVB with fetal ven-
tricular rate > 55 bpm have a good prog-
nosis. Fetal ventricular rate < 55 bpm
is associated with cardiac decompen-
sation and low cardiac output. Fetuses
with ventricular rate < 50 bpm may de-
velop signs of heart failure and hydrops.
Immature fetuses with very early hy-
drops and ventricular rate < 50 bpm
have a poorer prognosis and the only
possible intervention is premature de-
livery and implantation of a tempo-
rary pacemaker. The use of salbutamol,
terbutaline, or isoprenaline is indicated
when the ventricular rate is < 55 bpm
and/or in the presence of fetal heart fail-
ure and hydrops. These drugs are usually
well tolerated, but extrasystoles and
maternal sinus tachycardia may occur.
There is an increase in fetal heart rate of
approximately 10-15% of the baseline
rate, and although small, may prolong
pregnancy to term or near term. There
are no studies showing that the use of
these medications can alter the survival
of these fetuses. Follow-up and manage-
ment of these cases is not well estab-
lished. The indication for timing of deliv-
ery should be assessed according to the
degree of manifestations [10,12].

Studies also differ regarding sympath-
omimetic treatment. In one study, oral
terbutaline was chosen as the B-sym-
pathomimetic drug because of its good

transplacental passage [4]. In another
study, terbutaline, which stimulates adr-
energic receptors in the heart, increased
heart rate, but this increase was tran-
sient and not very effective in reducing
mortality [13]. Yoshida etal. [12] showed
a case of B-sympathomimetic adminis-
tration in successfully treated isolated
congenital AVB. They started intrave-
nous terbutaline in the hope of increas-
ing the fetal heart rate and improving
cardiac function, and this drug proved to
be effective in preventing heart failure,
especially in those fetuses not affected
by hydrops or structural heart disease.
The only contraindication to B-sympath-
omimetic therapy with high doses of sal-
butamol is placental insufficiency [14].
So 46 of the 57 cases of isolated con-
genital AVT (32 with positive and 14 with
negative Ro/SSA and La/SSB antibodies)
had no treatment with dexamethasone
or B-sympathomimetics. The 32 un-
treated seropositive fetuses had survival
rates of 93% and 90% at 1 year. In 5 fe-
tuses, B-sympathomimetics were started
without steroids and then continued in-
travenously or orally because of ventric-
ular rate of 55 bpm and hydrops, with
no survivors. One fetus in 5 received oral
terbutaline (2.5 to 5.0 mg over 4 hours).
These treatments caused a transient
increase in fetal ventricular rate (5 to
20 bpm), with a return to baseline after
a short period of time despite the med-
ication (1 to 5 days). Untreated patients
did not have such an unfavorable out-
come, with live birth and 1-year sur-
vival rates similar to those in the treated
group. The better outcome is explained
by the improvement in intensive care
facilities and not by the introduction of
dexamethasone into the treatment [15].
Follow-up protocols for isolated con-
genital AVB show that fetal ventricular
rate > 55 bpm with normal cardiac func-
tion start with dexamethasone alone.
The use of dexamethasone therapy is
based on the assumption that the cause
is inflammatory carditis. If ventricular
rate is < 55 bpm, f-sympathomimetics
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are added to dexamethasone. Follow-up
is weekly or bi-weekly. Delivery should
be scheduled at a tertiary center and
caesarean section or vaginal delivery is
indicated up to 37 weeks of gestation if
the course is satisfactory. In the event of
progression of fetal hydrops, cesarean
section and pacemaker placement is in-
dicated immediately after delivery [16].

Some authors recommend the use of in-
travenousimmunoglobulinin cases where
the fetus has systolic cardiac dysfunction
and/or signs of endocardial fibroelastosis
and/or myocarditis, but its efficacy has not
been proven. Other authors recommend
immunoglobulin at a dose of 1g/kg, Max.
70 gram dose, every 3-4 weeks in the
presence of endocardial fibroelastosis or
incomplete AVB [6]. Hydroxychloroquine
is not a reversal agent for antibody-me-
diated atrioventricular block; however, it
may reduce the recurrence rate in future
pregnancies by > 50 % [6].

In those hydropic and immature fe-
tuses with a very low ventricular rate, in-
trauterine pacemaker implantation can
be considered, which still has technical
limitations and is still under experimen-
tal study [10].

Conclusion

Treatment with intravenous terbutaline
with the pregnant woman hospitalized
and fetal ventricular rate is < 50 bpm of-
fers greater safety in terms of controlling
any side effects and better control of the
heart rate and vitality of the fetus. Fur-
thermore, even if it is transient, the in-
crease in heart rate for the fetus is very
important, with a gain of sometimes
another week of gestation and conse-
quently an increase in fetal weight, and
finally definitive implantation of the

pacemaker is not recommended in very
low birth weight premature newborns.
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