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Therapeutic hypothermia and cardiac intervention after cardiac arrest
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There are few case reports of utilization of therapeutic hypothermia during pregnancy, andmost report success-
ful maternal and fetal outcomes. There is no available evidence that supports withholding therapeutic hypother-
mia in these patients. There are no long-term data on neonatal outcomes. We report the case of a 28-year-old
pregnant patient with long QT syndrome who experienced multiple cardiac arrests during the second trimester
and underwent therapeutic hypothermia, cardiac ablation, transvenous pacemaker placement, and placement of
an implantable cardioverter defibrillator (ICD). She subsequently delivered a viable infant at term. The evidence
seems to support theuse of hypothermiaduring pregnancy, but patients should be counseled about the unknown
maternal and fetal risks and long-term neonatal outcomes. Decisions to utilize therapeutic hypothermia should
be made on an individual basis.

© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Cardiac arrest is infrequently encountered during pregnancy; the in-
cidence is approximately 1 in 20,000 [1]. There is a paucity of literature
regarding the appropriate management of gravid patients who experi-
ence cardiac arrest. Only three cases with favorable outcomes for both
mother and neonate have been reported [2–4]. Therapeutic hypother-
mia has been shown to improve neurologic recovery and mortality
rates after cardiac arrest, and it is now the standard of care following re-
turn of spontaneous circulation (ROSC) [5]. In the past, pregnancy was
considered a contraindication to therapeutic hypothermia in clinical tri-
als; however, there is no evidence to support withholding therapeutic
hypothermia in these patients [6].

2. Case

We present the case of a 28-year-old Caucasian primigravida with a
history of arrhythmia who presented during the second trimester as a
transfer from an outside facility after she was found unresponsive in
bed. Cardiopulmonary resuscitation (CPR) was initiated immediately
and continued until paramedics arrived, and ROSC occurred following
defibrillation performed on the way to the hospital. She was intubated,
sedated and transported to a tertiary-care facility, where shewas placed
on a cooling protocol in the intensive-care unit (ICU).
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On initial assessment, troponins were elevated and an echocardio-
gram revealed global hypokinesis with an ejection fraction (EF) of
20%. Electrolytes were noted to be normal. During subsequent
rewarming on hospital day 2, she again arrested after developing tor-
sades de pointes and ventricular tachycardia (V-tach). She was noted
to have QTc prolongation and a transcutaneous pacemaker was placed.
She was started on metoprolol with plans for placement of an implant-
able cardioverter defibrillator (ICD)after stabilization. Her EF continued
to improve; however, on hospital day 5 she again arrested after
sustained V-tach and ventricular fibrillation (V-fib). After resuscitation,
a temporary transvenous pacemaker was placed without complication.
Metoprolol was transitioned to nadolol for improved long-term rhythm
control.

Subsequently, a focal automatic ventricular tachycardia arising from
the right ventricular posterior septal wall was noted, and this was suc-
cessfully ablatedwithoutfluoroscopywithout complication. The follow-
ing day a dual-chamber ICD was placed without complication. Fetal
assessment remained reassuring throughout.

It was later discovered that the patient a had a cardiac arrhythmia
diagnosed the previous year, during a dilation and curettage. She
had been started on an antiarrhythmic medication but had self-
discontinued the medication shortly after initiation. Further review of
records revealed QTc prolongation on an EKG from 19 years prior. Ge-
netic testingwas performed andwas diagnostic for KCNH2 (HERG)mu-
tation pathologic for long QT syndrome type 2. After genetic testing
results were obtained, she was discharged home on nadolol for rhythm
control.
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The patient was followed closely by cardiology for the remainder of
her pregnancy. Cardiology agreed with plans for a vaginal delivery in
the cardiac ICU with cesarean delivery reserved for the usual obstetric
indications. She was also followed closely by maternal-fetal medicine
for the remainder of her pregnancy and was counseled regarding the
unknown fetal risks associated with maternal cardiac arrest and subse-
quent cooling/rewarming. Follow-up fetal assessments remained
reassuring.

The patient underwent induction of labor at 39 weeks in the cardiac
ICU. She remained on continuous cardiac telemetry and QTc-prolonging
medicationswere avoided. Induction of labor and vaginal delivery were
without complication. She delivered a viable male infant weighing
2725 gwith Apgar scores of 8 and 9 at 1 and 5min, respectively. She ex-
perienced no complications throughout the hospitalization and was
discharged to home on postpartum day 2.

An EKG performed on the infant was notable for a prolonged QTc.
Genetic testing returned positive for the KCNH2 (HERG)mutation path-
ologic for long QT syndrome type 2. He was evaluated by cardiology at
6 weeks of age. Cardiology recommended expectant management
with yearly follow-up. No other abnormalities were identified. The in-
fant continued to do well. At last follow-up appointment, at 6 months
of life, the infant was noted to bemeeting all developmental milestones
and no neurodevelopmental abnormalities were identified.

3. Discussion

Wedescribe the use of therapeutic hypothermia in a pregnancy after
multiple cardiac arrests with subsequent cardiac ablation, transvenous
pacemaker placement and ICD placement with a successful pregnancy
outcome. There are few case reports of therapeutic hypothermia follow-
ing cardiac arrest in pregnancy. None of the women had experienced
multiple cardiac arrests or undergone cardiac ablation or transvenous
pacemaker placement.

Arrhythmia is one of the most commonly encountered cardiac com-
plications during pregnancy [7]. While ventricular arrhythmias have
been reported during pregnancy in patients with long QT syndrome,
they are more common in the postpartum period. This is felt to be sec-
ondary to loss of the protective effect of physiologic tachycardia experi-
enced during pregnancy, and subsequent decrease in heart rate and
increase in QT interval during the postpartum period. Physiologic stress
and changes in sleep in the postpartum period are also thought to con-
tribute [8]. Patients with long QT syndrome who have had symptoms
benefit from continuous beta-blocker therapy throughout pregnancy
and the postpartum period [9]. Our patient had self-discontinued her
antiarrhythmic medication and was not taking any medication when
the cardiac arrest occurred. After stabilization during a prolonged hospi-
tal course and compliance with antiarrhythmic medication, the patient
did not experience any cardiac events during the remainder of her preg-
nancy or postpartumperiod. Therefore, patients should be counseled on
the importance of adherence to antiarrhythmic medications.

Limited evidence suggests that most fetuses survive therapeutic hy-
pothermia following maternal cardiac arrest. Although no long-term
data exist regarding neonatal and childhood neurodevelopment, fetuses
appear to remain neurologically intact following therapeutic hypother-
mia [2–4]. It is important to investigate underlying causes of cardiac ar-
rest, and arrhythmias such as longQT syndrome should be considered. If
long QT syndrome is suspected or confirmed, medications known to
prolong QTc interval should be avoided. Delivery considerations should
be discussed with cardiology.

In the past, pregnancy has been considered a contraindication to
therapeutic hypothermia. In previous clinical trials on post-arrest in-
duced hypothermia, pregnant patients have been excluded. According
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to the most recent statement from the American Heart Association,
“targeted temperature management should be considered on an indi-
vidual basis” and “if used in pregnancy, targeted temperature manage-
ment should follow the same current protocol as for the non-pregnant
patient” [10].

4. Conclusion

Available evidence seems to support the use of hypothermia during
pregnancy, but overall maternal and fetal risks remain uncertain. In a
limited number of case reports, therapeutic hypothermia has been
shown to be safe and effective in improving mortality rates and neuro-
logic outcomes in pregnant patients and their offspring. Both maternal
and fetal risks should be considered and decisions should be made on
an individual basis.
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