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Abstract

Cardiovascular complications of severe acute respiratory syndrome corona virus 2 (SARS-CoV-2) infection are well-described in the gen-
eral population but remain limited among pregnant patients. This review summarizes data from case reports, case series, and observational
studies of cardiovascular manifestations of corona virus disease 2019 (COVID-19) in pregnant patients and provides recommendations
to the cardiovascular clinician regarding management considerations in this vulnerable population. Pregna is an immunocompromised
state in which cardiovascular demands are increased. Cardiovascular complications of COVID-19 that have been described in pregnancy
include myocardial injury, cardiomyopathy, thromboembolism, pre-eclampsia and arrhythmia. Physiologic and cardiovascular changes
in pregnancy predispose pregnant patients with COVID-19 to more severe illness than the general population. Black or Hispanic race,
obesity, diabetes, hypertension and lung disease are risk factors for more severe infection, maternal death and adverse perinatal out-
comes. Pregnant patients with severe COVID-19 disease compared with non-pregnant age-matched women with COVID infection are
more likely to be admitted to the intensive care unit (ICU), receive mechanical ventilation and require advanced mechanical circulatory
support. Cardiovascular complications of COVID-19 in pregnant patients requires further attention, particularly given the anticipated
increase in birth volume and ongoing nature of COVID-19 pandemic with novel variants. Clinicians should have a lower threshold for car-
diac testing and multidisciplinary management in pregnant women with severe COVID-19 disease. Given the persistence of COVID-19
within our communities, diagnostic laboratory and imaging testing for high-risk pregnant patients hospitalized with COVID-19 infec-
tion should be routine. We strongly urge the implementation of a cardio-obstetric multidisciplinary team in individually managing these
high-risk patients in an effort to improve maternal and fetal outcomes.
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1. Introduction

The coronavirus disease of 2019 (COVID-19), caused
by severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), was declared a pandemic by the World Health Or-
ganization in March 2020 [1]. As of May 2022, there
have been an estimated 524 million confirmed cases of
COVID-19 worldwide with over six million deaths [2].
Sparse data exists regarding the effects of COVID-19 on
maternal health during pregnancy. Pregnancy is associated
with physiologic alterations in immune regulation that in-
crease susceptibility to infectious respiratory organisms in-
cluding influenza and other SARS infections [3]. Symp-
tomatic pregnant patients, compared to non-pregnant pa-
tients with COVID-19, are at increased risk of more severe
illness due to COVID-19 including preeclampsia, preterm
delivery, and maternal mortality [4]. Compared with non-
pregnant age-matched women with COVID-19, parturients
with severe COVID-19 in pregnancy are more likely to
be admitted to the intensive care unit, require mechanical
ventilation, or necessitate advanced respiratory and hemo-

dynamic support, including extracorporeal membrane oxy-
genation (ECMO) [5–9]. Pregnant and postpartum patients
who are Black or Hispanic, of advanced maternal age, or
those with comorbidities including obesity, diabetes, hy-
pertension and lung disease may be at even higher risk for
severe COVID-19 infection, maternal death, and adverse
perinatal outcomes including increased cesarean delivery
and hypertensive disorders of pregnancy (HDP) [10–13].

While respiratory infection and resulting systemic
illness are the most common clinical manifestations of
COVID-19, cardiovascular complications have been in-
creasingly recognized, which include myocardial injury,
cardiomyopathy, thromboembolism (TE), preeclampsia
and other HDP, and arrhythmias [14–18]. Of note, several
case series and cohort studies evaluating the cardiovascu-
lar outcomes of COVID-19 in pregnancy were performed
in the early months of the pandemic (March to June 2020)
when morbidity and mortality were higher [19–23]. How-
ever, given the anticipated increase in birth volume and the
ongoing nature of the COVID-19 pandemicwith novel vari-
ants, understanding cardiovascular complications of severe
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COVID-19 disease remains relevant to the cardiovascular
clinician. In this review, we seek to consolidate available
data reported to date of cardiovascular manifestations of
COVID-19 in pregnant patients, provide recommendations
in clinical management, and anticipate future investigative
needs in this vulnerable population. Papers for this review
were selected through online search in databases of PubMed
using appropriate search terms as well as reference lists of
retrieved papers, all in the English language.

2. Physiologic Cardiovascular Changes in
Pregnancy

Understanding relevant physiologic cardiovascular
changes during pregnancy allows for an understanding of
abnormalities in the setting of systemic illness. Cardiac
output increases throughout pregnancy, with the sharpest
rise in the first and second trimester, with up to a 45% in-
crease in a singleton pregnancy and 60% increase in a twin
pregnancy [24]. This increased cardiac output is mediated
by both an increase in stroke volume and heart rate [25].
Heart rate increases progressively during normal gestation,
reaching a maximum in the third trimester, with an approxi-
mate 20% to 25% increase over preconception baseline lev-
els [25]. There is a decrease in arterial systolic and dias-
tolic pressures during pregnancy with the lowest values in
the second trimester, dropping 5–10 mm Hg below base-
line, followed by return to preconception values in the early
postpartum period [25]. Echocardiography studies have
demonstrated temporary cardiac remodeling with left and
right ventricular wall thickness and left ventricular mass in-
creasing throughout pregnancy [26]. Myocardial contrac-
tility and left and right ventricular ejection fractions remain
largely unchanged during pregnancy [27,28]. During a nor-
motensive pregnancy, troponin I (cTnI) and creatine kinase-
MB (CK-MB) biomarkers are unchanged and unaffected by
labor, anesthesia, or cesarean section [29]. B-type natri-
uretic peptide levels (BNP) remain within normal limits in a
normal pregnancy but will be abnormal in congestive heart
failure. D-dimer levels rise steadily during pregnancy and
can rise to 96–100% beyond the non-pregnancy threshold
by the third trimester [30].

3. COVID-19 and Cardiac Involvement in
Pregnancy
3.1 Myocardial Injury

Myocardial injury, evidenced by elevated cardiac
biomarkers, is among the most widely reported cardiac
manifestation of COVID-19 [31,32], with an estimated
33% of critically ill nonpregnant patients showing signifi-
cantly elevated cardiac biomarkers [33,34]. Myocardial in-
jury reported among patients with COVID-19 can be due
to myocarditis [35], or atherosclerotic plaque rupture lead-
ing to coronary thrombosis and acute myocardial infarction
[36]. Troponin I elevations in hospitalized patients with

COVID-19 are common and the degree of elevation can be
a predictor of mortality [37]. Similarly, a normal troponin-
I level in the first 24 hours of admission has a high nega-
tive predictive value for all-cause in-hospital mortality [38].
Mechanisms for developing myocardial injury in the set-
ting of COVID-19 infection are not fully understood, but
one hypothesis is virus-mediated lysis of cardiomyocytes,
which has also been observed in other viral infections, or as
a consequence of SARS-CoV-2 binding angiotensin con-
verting enzyme 2 (ACE2) receptors in the heart [39]. Other
proposed mechanisms include microvascular dysfunction,
multisystem immune-mediated or stress-mediated dysfunc-
tion with elevated inflammatory markers, cytokine storm,
and hypoxia-induced cardiac myocyte apoptosis [40,41].
Myocardial injury due to COVID-19 may also be due to
supply-demand mismatch (type 2 myocardial infarction),
particularly where there is not a concomitant cardiomyopa-
thy.

Myocardial injury among pregnant patients with
COVID-19 has been described in a limited number of ret-
rospective studies and case reports. Mercedes et al. [19]
evaluated 154 pregnant patients with confirmed COVID-19
admitted to a single tertiary care hospital in the Domini-
can Republic between March and June 2020 to evaluate
maternal and fetal clinical outcomes. Of this cohort, 34
patients (22%) had severe disease requiring intensive care
unit (ICU) level care and 15 (9.7%) developed myocardial
injury with left ventricular systolic dysfunction. Of these
patients, all had elevated cardiac biomarkers, with a me-
dian troponin 34.6 ng/mL and mean left ventricular ejection
fraction (LVEF) 37.7%± 6.4% with a predominant pattern
of diffuse global hypokinesis. All patients were delivered
by cesarean section, and 60% of births were preterm (mean
gestational age at deliverywas 34.2 weeks± 4weeks). Two
patients developed fatal ventricular arrythmias (ventricular
tachycardia and torsade de pointes), leading also to one fetal
demise. In a cohort of 31 pregnant patients hospitalized for
severe COVID-19 at 7 hospitals in a large healthcare system
in New York, 20 patients (65%) had cardiac biomarker test-
ing, which was elevated in four (22%) [20]. Only four pa-
tients had transthoracic echocardiograms (TTE) performed,
and all were reported normal. No patients had preexisting
cardiovascular disease or hypertension.

Myocarditis and myopericarditis have been reported
both from COVID-19 infection [42,43], after COVID-19
recovery [44], and in association with COVID-19 mRNA
vaccines [45–48], but there are no existing reports in preg-
nancy (as of May 2022). However, given the variability in
diagnostic criteria for myocarditis (endomyocardial biopsy,
advanced cardiac imaging), this certainly could be under-
diagnosed and underreported and has yet to be reported in
pregnancy registries.

Because COVID-19 during pregnancy is associated
with greater morbidity and mortality, we would advise a
low threshold to evaluate and trend cardiac biomarkers to
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Fig. 1. A framework for addressing cardiovascular complications associated with COVID-19 among hospitalized pregnant pa-
tients.

guide additional workup among hospitalized pregnant pa-
tients with COVID-19 (Fig. 1).

3.2 Cardiomyopathy
The presenting symptoms of COVID-19, including

cough and dyspnea, can mimic those of acute congestive
heart failure (CHF). In one series of 113 deceased patients,
CHF occurred in one quarter of non-pregnant COVID-19
patients [49]. Cardiomyopathies among pregnant COVID-
19 patients may be due to a peripartum [50,51], sepsis or
stress mediated (Takotsubo) cardiomyopathy [52]. Peripar-
tum cardiomyopathy (PPCM) is a diagnosis of exclusion
and differentiating between PPCM and COVID-19 medi-
ated cardiomyopathy may prove to be clinically challeng-
ing. A proposed mechanism of COVID-19 mediated car-
diomyopathy is cytokine release syndrome (CRS), an ex-
cessive and dysregulated systemic inflammatory response
from the viral insult, which has previously been seen during
Middle East Respiratory Syndrome (MERS) and SARS epi-
demics [53–55]. Ye et al. [56] studied the pathogenesis of
CRS in COVID-19 and report high levels of proinflamma-
tory cytokines, tumor necrosis factor and chemokines that
attract inflammatory cells resulting in massive infiltration
of parenchymal, including cardiac, tissue throughout the
body. Studies show that levels of the inflammatory marker
IL-6 correlate positively with the severity of disease [57].

The development of heart failure with reduced ejec-
tion (HFrEF) in the peripartum woman with COVID-19
may be multifactorial in etiology [58]. Juusela et al. [21]
presented a limited case series where two of the first seven
pregnant patients at a single tertiary care institution con-
firmed with COVID-19 in March 2020 developed respira-
tory symptoms and mild to moderately reduced left ventric-

ular ejection fraction of 40–45% with global hypokinesis,
but no initial evidence of myocardial injury. One case was
complicated by a cardiac arrest requiring cardiopulmonary
resuscitation and another by transient but stable supraven-
tricular tachycardia. Both patients had risk factors for car-
diac complications including Black and Hispanic race, obe-
sity, and one patient was of advanced maternal age. Both
developed acute respiratory complications and were deliv-
ered by emergent cesarean section at 33 and 39 weeks re-
spectively. The study was limited by small sample size and
follow-up limited to the hospital encounter. In a second
study, among a cohort of 64 hospitalized pregnant patients
with COVID-19 across twelve United States institutions,
17% had known cardiac disease and their mean BMI was
34 kg/m2; in this series, there were no reported cases of
cardiomyopathy or maternal death, but one patient suffered
a successfully resuscitated cardiac arrest [22].

Stress induced (Takotsubo) cardiomyopathy has been
widely reported among nonpregnant COVID-19 patients
[59,60], but only in a single case report of early pregnancy
in a patient with COVID-19. Bhattacharyya et al. [52] re-
ported a case of a 32-year old COVID-19 positive primi-
gravida at 38 weeks gestation with a history of gestational
hypertension who presented with three days of palpitations.
Cardiac biomarkers were normal and a TTE demonstrated
hypokinetic apical left ventricular wall segments with re-
duced ejection fraction and hypercontractile basal segments
with prominent apical ballooning typical for a Takotsubo
cardiomyopathy. Conservative management, including ini-
tiation of a beta blocker, led to complete clinical improve-
ment and normalization of left ventricular systolic function.
The patient delivered at term and without additional com-
plications.
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We suggest routine evaluation of cardiac troponin and
BNP levels in hospitalized pregnant patients with severe
COVID-19 infection given the higher risk for cardiovascu-
lar complications and potential for hemodynamic deterio-
ration. Positive values can guide the need for obtaining a
TTE and subsequent additional cardiac workup.

3.3 Thromboembolic Events

Thromboembolism (TE) includes both venous and ar-
terial clotting disorders such as acute pulmonary embolism,
ischemic stroke, deep vein thrombosis ormyocardial infarc-
tion (MI). Pregnancy and the postpartum period confer a
hypercoagulable state, with a 4–6 fold increased risk of TE
in the third trimester [61]. This risk is further increased if
a pregnant woman is overweight or obese, older than 35-
years age, or hospitalized formore than three days [62]. The
frequency of TE among nonpregnant adults admitted to the
intensive care unit with COVID-19 was 25%–31% [63,64]
and associated with higher mortality [65]. Prevalence of TE
in the pregnant population is limited to a single cohort study
and several case reports [22,66–68]. Due to the combined
hypercoagulable states of pregnancy and that conferred by
COVID-19 infection, pregnant patients have an increased
risk of fatal TE events [69]. Mechanisms of hypercoagula-
bility in pregnancy include progesterone mediated increase
in venous capacitance and mechanical compression by a
gravid uterus leading to reduced venous outflow [70]. In the
setting of COVID-19 infection, endothelial cell dysfunction
from angiotensin-converting enzyme 2 proteins, hyperco-
agulability from an overwhelming inflammatory state, al-
tered blood flow from elevated fibrinogen and stasis in a
hospitalized patient can further contribute to TE. During
normal pregnancy, D-dimer and fibrinogen levels increase
progressively and peak in the third trimester [71]. The hy-
percoagulable state inherent to pregnancy makes interpreta-
tion of coagulation tests of the pregnant COVID-19 patient
difficult to interpret. Systemic inflammation and coagu-
lopathy in COVID-19 can theoretically increase the risk of
atherosclerotic plaque rupture with acute MI [17], although
no studies to date have reportedMI among pregnant patients
with COVID-19.

Jering et al. [22] examined 406,446 patients from
a large national cohort of US patients hospitalized for
childbirth over an eight-month period and found that 6380
(1.6%) were COVID-19 positive. Of the cohort with
COVID-19 who gave birth, 212 (3.3%) required inten-
sive care, of whom 86 (1.3%) required mechanical ven-
tilation and 9 (0.1%) died. Rates of MI and TE were
higher in the patients with, versus without, COVID-19
(MI: 0.1% vs 0.004%; VTE: 0.2% vs 0.1%; p < 0.001).
Additional cases of presumed COVID-19 induced coag-
ulopathy in pregnancy, including pulmonary embolism,
ovarian vein thrombosis, and other adverse thrombotic
complications, have been reported [66–68]. Ongoing
data collection in an international registry aims to guide

the management of COVID-19 and associated coagulopa-
thy in pregnancy [69]. To date, there are no dedicated
studies evaluating VTE outcomes among pregnant pa-
tients who have received COVID-19 vaccines although
this has been increasingly studied in the general popula-
tion. A large US observational cohort of 792,010 patients
who received at least one authorized COVID-19 vaccine
(BNT162b2—Pfizer-BioNTech, mRNA-1273—Moderna,
and Ad.26.COV2.S—Janssen/Johnson &Johnson) had no
significant elevation in VTE risk post vaccination [68].

Similar to the nonpregnant population, we suggest
consideration of weight adjusted TE prophylaxis with low
molecular weight heparin in all symptomatic pregnant and
post-partum patients requiring hospitalization for COVID-
19 infection, in the absence of maternal or fetal contraindi-
cations to anticoagulation use.

3.4 Preeclampsia

Preeclampsia is defined as new onset hypertension
and proteinuria, or new onset hypertension and significant
end-organ dysfunction with or without proteinuria after 20
weeks of gestation in a previously normotensive woman
[72]. COVID-19 has been shown to increase the risk of
pre-eclampsia and, in turn, adverse pregnancy outcomes
[73,74]. COVID-19 and pre-eclampsia share many com-
mon risk factors such as obesity and pre-existing systemic
hypertension. Preeclampsia is a syndrome of systemic ma-
ternal endothelial dysfunction driven by excess of circu-
lation antiangiogenic proteins in the setting of a suscep-
tible mother [75]. Evidence suggests that SARS-CoV-2
also causes endothelial dysfunction and promotes a pro-
coaguable state similar to that seen in preeclampsia and
the use of the term “preeclampsia-like syndrome” describes
the clinical ambiguity in distinguishing the two syndromes
[76].

In a systematic review and meta-analysis of 42 ob-
servational studies involving 438,548 pregnant women,
COVID-19 infection in pregnancy was associated with
higher rates of preeclampsia (odd ratio [OR] 1.33, 95%
confidence interval [CI]: 1.03, 1.73) compared to pregnant
patients without COVID-19 infection [77]. Those with
severe disease had stronger associations with preeclamp-
sia compared to those with mild illness (OR 4.16, 95%
CI: 1.55, 11.15). Several case reports also describe se-
vere preeclampsia and HELLP (hemolysis, elevated liver
enzymes and low platelets) syndrome in pregnant patients
with COVID-19 infection [78–80]. In the INTERCOVID
study, a longitudinal, prospective, unmatched observational
study, Papageorghiou et al. [81] found that COVID-19
during pregnancy was strongly associated with preeclamp-
sia independent of any risk factors and preexisting con-
ditions (risk ratio, 1.77; 95% CI: 1.25, 2.52). Emerging
data suggests that pregnant patients with COVID-19 who
develop this preeclampsia like syndrome may be distin-
guished from traditional preeclampsia by soluble fms-like
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tyrosine kinase-1 (sFlt-1) [82], though this association re-
quires further review and validation.

Pregnant individuals who have preexisting hyperten-
sion, obesity, or diabetes are at an increased risk for
preeclampsia and should also be considered high risk for
severe COVID-19 infection. Many of these patients with
additional risk factors for preeclampsia will be on daily
low dose aspirin (81 mg) as part of the US Preventative
Task Force (USPSTF) recommendations for prevention of
preeclampsia in high-risk populations [83].

At this time, we recommend that intensive blood pres-
sure monitoring in those pregnant patients diagnosed with
COVID-19 is essential to the prompt recognition and man-
agement of preeclampsia.

3.5 Cardiac Arrhythmia and Cardiac Arrest

Arrhythmia is a common cardiovascular complication
among nonpregnant patients with severe COVID-19. Inci-
dence and type of arrhythmia vary among studies. Among
138 hospitalized patients with severe COVID-19 at Zhong-
nan Hospital in Wuhan, China, up to 44% of intensive
care unit patients developed an arrhythmia, although sub-
types of arrhythmia were not detailed [84]. Malignant ven-
tricular arrhythmias, including ventricular tachycardia and
ventricular fibrillation have been reported in up to 5.9%
of nonpregnant patients hospitalized with severe COVID-
19 [40]. Among 700 nonpregnant adults admitted due to
COVID-19 infection from a single US institution, Bhatla
et al. [85] reported a 7.5% overall incidence of arrhyth-
mias, of which 43% occurred among patients admitted to
the ICU. Arrhythmias included: 9 with ventricular arrhyth-
mia leading to cardiac arrest, 25 with atrial fibrillation, 9
with bradyarrhythmias, and 10 with non-sustained ventric-
ular tachycardias [85]. There are many features of COVID-
19 and critical illness that predispose patients to proarrhyth-
mic states. Systemic infection and inflammation from the
overproduction of proinflammatory cytokines including IL-
6, critical illness, and profound hypoxia are all potential
mechanisms leading to ventricular arrhythmias and sudden
cardiac death. Arrythmias in COVID-19 may also be sec-
ondary to medication side effects including polypharmacy,
impaired drug clearance due to critical illness, and QT pro-
longation [86].

Broadly, arrhythmias are common in pregnancy, often
due to benign premature atrial or ventricular contractions
or paroxysmal supraventricular tachycardia. Less common
are atrial fibrillation or ventricular tachycardia. While var-
ious arrhythmias among pregnant COVID-19 patients have
been reported as sequelae or incidental finding in case re-
ports [19,21], there are no dedicated studies that have as-
sessed the incidence of arrhythmia or cardiac arrest in this
particular sub-population.

We recommend, at a minimum, a 12 lead electrocar-
diogram in all hospitalized pregnant COVID-19 patients.
In those with known cardiac disease, electrolyte abnormal-

ities or need for drugs that may prolong the QT interval, se-
rial monitoring is appropriate. Consideration for the need
for additional therapies, such asexample anticoagulation if
atrial fibrillation occurs, or a wearable lifevest, if ventric-
ular arrhythmias are present, is crucial. Patients with sus-
tained torsades de pointes (TdP) or who become hemody-
namically unstable, should be treated according to stan-
dard resuscitation algorithms including cardioversion and
defibrillation. Guideline based interventions for unstable
arrhythmias should not be held or delayed in the setting of
pregnancy with COVID-19 infection, and pregnant patients
should be treated expeditiously with appropriate use of per-
sonal protective equipment.

4. Study Limitations
Certain limitations of this review and the data pre-

sented should be noted. Overall, there is a striking paucity
of data available in this population. The majority of stud-
ies evaluating the cardiovascular outcomes of COVID-19
in pregnancy, particularly those describing myocardial in-
jury and cardiomyopathy, were reported in the early months
of the pandemic (March to June 2020) when morbidity and
mortality were higher and the populationwas largely unvac-
cinated [19–23]. There are no data describing whether out-
comes have improved among pregnant COVID-19 patients
with severe disease since the beginning of the pandemic.
A report by the Centers for Disease Control and Preven-
tion published in January 2022 showed that among patients
with COVID-19 infection from the SARS-CoV-2 B.1.1.529
(Omicron) variant that became predominant in the United
States in December 2021 with the highest reported num-
bers of cases and hospitalizations, disease severity indica-
tors, such as length of stay, ICU admission, and death, were
lower than during pervious pandemic peaks [87]. Further,
SARS-CoV-2 has undergone numerous mutations and dif-
ferent variants have become predominant at various times
and in differing geographic places. It is unclear if certain
strains carry greater risk for cardiovascular complications,
as genotype data was not routinely collected in the studies
presented.

Lastly, in most reported cases of cardiovascular com-
plications in pregnancy, patients with COVID-19 simulta-
neously presented with severe or critical illness, and the
cardiovascular insults may be due to the multisystem in-
flammatory syndrome, SARS-CoV-2 virus infection itself,
the uncovering of previously undiagnosed heart conditions,
and/or a multifactorial process. The rapidly evolving land-
scape of vaccinations, viral mutations, and lack of large
studies among pregnant women with severe COVID-19 in-
fection highlights the necessity for continued studies in this
area.

5. Conclusions and Future Directions
In summary, myocardial injury, cardiomyopathy,

thromboembolic events, preeclampsia and arrhythmias are
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among the most reported cardiovascular complications of
COVID-19 in the pregnant population. Pregnancy induces
physiologic changes that have a significant impact on the
immune system, respiratory system, coagulation cascade,
and cardiovascular function, placing this population at in-
creased risk of severe COVID-19 infection. Due to the on-
going presence of new COVID-19 variants and the lack of
data in this high-risk population, there is a pressing need
for the systematic study of maternal and fetal outcomes,
including cardiovascular complications, of COVID-19 in
pregnant compared to non-pregnant populations. Several
registries have been created [88], including the Pregnancy
Coronavirus Outcomes Registry (PRIORITY) [89], and IN-
TERCOVID: A prospective cohort study of the effects of
COVID-19 in pregnancy and the neonatal period [90] Reg-
istry creation is key to generating more robust data to guide
practice.

Although data is limited primarily to case reports, se-
ries and retrospective cohort studies, available literature
suggests that pregnancy is a risk factor for higher rates of
severe COVID-19 disease and its complications. In light of
the dynamic and ongoing nature of the pandemic, our un-
derstanding of COVID-19 infection in the pregnant patient
and its impact on maternal and fetal well-being is evolving.
During the early periods of the pandemic, many institutions
took a minimalist approach to evaluation and testing of pa-
tients to preserve personnel, personal protection equipment,
and for infection control. Given the persistence of COVID-
19within our communities, diagnostic laboratory and imag-
ing testing for pregnant patients hospitalized with severe
COVID-19 infection should be considered routine. Specif-
ically, medical teams should have a low threshold to obtain
a 12 lead electrocardiogram and cardiac biomarkers (CTn,
BNP) on all pregnant patients with severe COVID-19 infec-
tion to help guide the need for further imaging by TTE. Con-
sultation with a multi-disciplinary cardio-obstetrics team
can be obtained, to guide subsequent clinical decisions and
in an effort to improve maternal and fetal outcomes.
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