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Abstract
Latin America (LATAM) children offer special insight into Severe Acute Respiratory Syndrome Coronavirus 2 (SARS COV2) due to
high-risk race/ethnicity, variability in medical resources, diverse socioeconomic background, and numerous involved organ systems. This
multinational study of LATAMyouth examined the distinguishing features of acute or latemultisystemSARSCOV2with versuswithout
cardiac involvement. A consecutive sample of youth 0–18 years old (N = 98;50%male) presenting with multisystem SARSCOV2 to 32
centers in 10 Latin American countries participating in a pediatric cardiac multi-imaging society were grouped as with versus without
cardiac involvement, defined as abnormal echocardiographic findings or arrhythmia. Collected clinical data were analyzed by Student’s t-
test or Fisher’s exact test. Cardiac (N = 48, 50%male) versus no cardiac (N = 50, 50%male) were similar in age; weight; nonrespiratory
symptoms; and medical history. The cardiac group had 1 death and symptoms including coronary artery dilation, ejection fraction <50%,
pericardial effusion, peripheral edema, arrhythmia, and pulmonary artery thrombus. The cardiac group had higher risk of ICU admission
(77% vs 54%, p = 0.02); invasive ventilation (23% vs 4%,p = 0.007); vasoactive infusions (27% vs 4%, p = 0.002); prominent respiratory
symptoms (60% vs 36%, p < 0.03); abnormal chest imaging (69% vs 34%, p = 0.001); troponin (33% vs 12%, p = 0.01); alanine
aminotransferase (33% vs 12%, p = 0.02); and thrombocytopenia (46% vs 22%, p = 0.02). Receiver operating curve analysis showed that
abnormal laboratories had 94% sensitivity and 98% negative predictive value on the need for ICU interventions.

Conclusion: In LATAM children with multisystem SARS COV2, cardiac involvement was prevalent. Cardiac involvement
was more likely to require ICU interventions, certain abnormal labs, and respiratory involvement.

What is Known:
• SARS COV2 can be asymptomatic in children but in some cases can have serious multisystemic involvement.
• Hispanic ethnicity is purportedly at high risk of SARS COV2 in nations where they are often disadvantaged minority populations.
What is New:
• Latin American children presenting with multisystem SARS COV2 frequently have cardiac involvement which was associated with ICU interventions;

prominent respiratory symptoms; abnormal chest X-ray; elevated troponin, ALT, and thrombocytopenia.
• Elevated troponin, ALT or thrombocytopenia had high sensitivity and negative predictive value on the need for intensive care interventions.
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Abbreviations
BNP Brain natriuretic peptide
ICU Intensive care unit
IVIg Intravenous immunoglobulin
LATAM Latin America
LV Left ventricular
MISC Multisystemic inflammatory syndrome in

children
PIMS Pediatric inflammatory multisystem syndrome
REDCap Research Electronic Data Capture
ROC Receiver operator curve
S A R S
COV2

Severe Acute Respira tory Syndrome
Coronavirus 2

Introduction

The novel severe acute respiratory syndrome coronavirus 2
(SARSCOV2) emergedwidely in December 2019 and has since
become a worldwide pandemic [1–3]. Rarely, children are se-
verely infected with multisystem involvement beyond the respi-
ratory tract including gastrointestinal, skin, coagulation, and car-
diovascular complications. This multisystem involvement may
occur during acute infection or later in a new-to-medicine syn-
drome called PIMS (pediatric inflammatory multisystem syn-
drome) or MISC (multisystem inflammatory syndrome in chil-
dren) [4]. Risk factors for severe consequences include aggregate
factors associated with general infection spread such as
healthcare system prevention programs, availability of medical
interventions, socioeconomic freedom to socially distance, avail-
ability of mitigation paraphernalia, and competing health risks
like alternate infections, while individual factors include
race/ethnicity and past medical history factors like obesity, heart
disease, cancer, and immunocompromised status [1–3]. Recent
reports highlight Hispanic ethnicity as a high risk [5].

More primary data collection to guide clinical management of
acute SARSCOV2 or PIMS/MISC in youth is needed to formu-
late management responses, especially for potentially life-
threatening cardiovascular complications. The need is even more
acute particularly for resource-poor settings in order to identify
adequate strategies and reduce unnecessary practice variation.
Further disambiguation is needed between Latin American eth-
nicity versus other risk factors such as obesity or socioeconomic
status in high per capita income countries.While previous reports
have arisen from locations with high-resource medical settings
like the USA and UK, health options and economic reality are
quite different for SARS COV2–affected children in LATAM
including from individual-specific factors intrinsic ranging to
community disparities up to sociopolitical variation in response
to SARS COV2. Given the variability of presentation, evolving

disease definitions, and focus on symptomatic support during the
advent of SARS COV2, we focused on more seriously affected
LATAM children early in the pandemic presenting with high
suspicion for SARS COV2. Within this group, we searched for
widely assayable clinical symptoms, signs, and diagnostic inves-
tigations that would be useful to providers in variably resourced
settings. This multicenter study reports the reality ofmultisystem,
acute, or late SARS COV2 by collating isolated clinical cases of
LATAM youth from 32 centers in10 countries of Central
America, South America, and Mexico. We compared these
multisymptomatic children on the basis of presence versus ab-
sence of cardiac symptoms with respect to other organ system
signs and symptoms, medical history and presentation, laborato-
ry and imaging, and therapies. To focus on those with presumed
PIMS/MISC, separate sensitivity analysis was performed on
those with positive SARSCOV2 IGG during clinic presentation.

Methods

This study was conducted within the Society of Cardiovascular
Imaging of the Interamerican Society of Cardiology (SISIAC), a
voluntary conglomerate of countries from Latin America, repre-
sented by a national board member, whose mission is education
and research in topics covering multiple cardiovascular imaging
modalities. SISIAC members are echocardiographers, magnetic
resonance imaging physicians, intensive care physicians, clinical
cardiologists, and other specialists including pediatric cardiolo-
gists from Argentina, Brazil, Chile, Colombia, Dominican
Republic, Ecuador, Nicaragua, Paraguay, Peru, and Mexico
across 32 centers. Due to severe clinical case burdens in these
highly affected locations, other pediatric specialists managing
pediatric COVID cases such as pulmonologists, rheumatologists,
radiologists also uploaded information.

To harmonize data collection, an online data entry form was
created, and a URL was deployed to participating site providers.
Included patients were of both sexes from birth up to 18 years of
age with or without preexisting medical conditions. Excluded
patients were those with fewer than 2 symptoms or signs en-
dorsed by the treating provider. On this basis, 104 children from
10 nations were entered into the database, and 6 were excluded
due to having only 1 symptom, leaving 98 children in this anal-
ysis. This study was institutional review board–approved and
deemed exempt from consent due to the de-identified, retrospec-
tive nature of data collected.

Data collection

Research Electronic Data Capture (REDCap) was used to secure-
ly collect provider-entered data on demographic, anthropometric,
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symptoms and signs, and management (Supplementary Table 1).
SARS COV2 was defined as documented SARS COV2 test
positivity, close contact with documented or suspected SARS
COV2patient, or combination of symptoms/signs consistentwith
SARS COV2 or sequelae. Symptoms, radiological findings, lab-
oratory signs, and clinical management were assessed as present
versus absent. Symptom ascertainment used conditional organi-
zation such that 1st-tier questions included endorsement of pres-
ence of symptoms affecting the respiratory, cardiovascular, gas-
trointestinal, neurological, cutaneous, abnormal laboratory, or ab-
normal imaging. If the presence of one of these categories was
endorsed, a secondary tier of specific symptoms and tests was
assayed specific to the endorsed category. Past presence of seri-
ous medical history was assessed.

Statistical analysis

The primary comparison was between those patients with versus
without cardiovascular involvement (cardiac vs no cardiac). The
cardiac group was defined as diagnosed arrhythmia including
premature atrial or ventricular contractions, sustained or
nonsustained atrial or ventricular tachycardias, or atrioventricular
block of any degree; dilation of any coronary artery segment

above body surface area–referenced z score at or above 2; LV
ejection fraction below 50%; dilated LV size at or above 2 scores;
qualitative assessment of moderate or greater regurgitation of
atrioventricular or semilunar valves; any pericardial effusion;
clinical diagnosis of myocarditis by treating provider; clinical
diagnosis of peripheral edema; or vascular thrombus/embolism.
Continuous data (largely limited to age and weight) were ana-
lyzed using Student’s t-test. Categorical data was analyzed using
Fisher’s exact test. Receiver operator curves (ROCs) were con-
structed using the presence of the most strongly associated labo-
ratory tests versus the need for ICU care, specifically inotropic
infusion or mechanical ventilation. Two-sided p values less than
0.05 were considered significant. SPSS 25 (IBM, Chicago, IL)
was used for statistical analyses.

Results

Multisystem SARS COV2 was reported from mid-May to
August 2020 comprising 98 children, 48 cardiac and 50 no
cardiac (Table 1). The cardiac group trended toward being
younger, but otherwise similar in weight and sex. Past medical
histories were similar with no obvious overrepresentation in the

Table 1 Multisystem SARS
COV2 reported from mid-May to
August 2020

Background characteristics No cardiac
involvement

Cardiac
involvement

p
value

N 50 48

Age in years, mean (SD) 6.1 (4.3) 4.4 (3.9) 0.06

Male, no. (%) 25 (50%) 24 (50%) 1

Weight in kilograms, mean (SD) 26.2 (15.9) 21.2 (15.8) 0.12

Age, sex-adjusted weight percentile >85%, no.
(%)

14 (28%) 17 (35%) 0.52

No past medical conditions, no. (%) 32 (64%) 26 (54%) 0.41

History of

Asthma, no. (%) 4 (8%) 7 (15%) 0.35

Cancer, no. (%) 4 (9% ) 0 (0) 0.12

Complex congenital heart disease, no. (%) 0 2 (5%) 0.23

Diabetes mellitus, no. (%) 0 0

Hypertension, no. (%) 0 0

Immunomodulation, no. (%) 2 (4%) 2 (5%) 1

Prematurity 24–36 weeks gestation, no. (%) 1 (2%) 2 (5%) 0.61

Close contact SARS COV2 exposure, no. (%) 13 (26%) 23 (48%) 0.04

SARS COV2 test–positive, no. (%) 19 (38%) 32 (67%) 0.005

PCR, no. (%) 11 (22%) 15 (31%) 0.36

IgM, no. (%) 7 (14%) 11 (23%) 0.30

IgG, no. (%) 8 (16%) 15 (31%) 0.10

P values in bold italics indicate statistical significance <0.05

Immunomodulation includes patients who are immunocompromised, with solid organ transplant, and with in-
flammatory conditions

Abbreviations: SARS COV2 Severe Acute Respiratory Syndrome Coronavirus 2, PCR polymerase chain reaction
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cardiac group for those with asthma, cancer, congenital heart
disease, diabetes mellitus, hypertension, immunomodulation
(defined as on immune modifying therapies or intrinsically im-
munocompromised), or prematurity. Congenital heart disease
was present in 2 cardiac group patients, but cardiac status wors-
ened while infected with SARS COV2. Positive SARS testing
was more likely in the cardiac group. SARS COV2 IgG indi-
cating initial SARS COV2 exposure weeks earlier was present
in similar proportions of no cardiac and cardiac patients
(Table 1). One infant in the cardiac group with coronary artery
dilation and left ventricular dilation died.

Symptoms and signs

Cardiac patients had significantly higher number of signs
and symptoms compared to noncardiac patients (Table 2).
Cardiac patients (N = 48) had abnormal echocardiography
in 81% specifically with coronary artery dilation in 46%,
LV ejection fraction <50% in 23%, dilated LV in 27%,
moderate to severe valvar regurgitation in 21%, pericardi-
al effusion in 29%, arrhythmia in 12%, myocarditis diag-
nosis in 37%, peripheral edema in 31%, and pulmonary
embolism in one newborn infant (Fig. 1). Cardiac patients

Table 2 Cardiac patients with
significantly higher number of
signs and symptoms compared to
noncardiac patients

Signs and symptoms No cardiac
involvement

Cardiac
involvement

p
value

N 50 48

Total count of signs and symptoms, N (SD) 6 (3) 10 (5) <0.001

Fever, no. (%) 37 (74%) 30 (63%) 0.28

Cardiac symptoms

Abnormal echocardiography, no. (%) 39 (81%)

Coronary artery dilation, no. (%) 22 (46%)

Left ventricular ejection fraction <50%, no. (%) 11 (23%)

Left ventricular dilation, no. (%) 13 (27%)

Moderate or severe valvar regurgitation, no. (%) 10 (21%)

Pericardial effusion, no. (%) 14 (29%)

Arrhythmia, no. (%) 6 (12%)

Myocarditis, no. (%) 18 (37%)

Peripheral edema, no. (%) 15 (31%)

Main pulmonary artery embolism, no. (%) 1 (2%)

Respiratory symptoms, no. (%) 18 (36%) 29 (60%) 0.03

Accessory respiratory muscle use, no. (%) 6 (13%) 16 (37%) 0.01

Neurological symptoms, no. (%) 4 (8%) 11 (23%) 0.05

Gastrointestinal symptoms, no. (%) 38 (76%) 31 (65%) 0.27

Mucocutaneous symptoms, no. (%) 35 (70%) 27 (56%) 0.21

Abnormal labs, no. (%) 34 (68%) 37 (77%) 0.37

Elevated troponin I, no. (%) 6 (12%) 16 (33%) 0.01

Elevated BNP or proBNP, no. (%) 12 (24%) 20 (42%) 0.08

Creatinine estimate glomerular filtration rate <50% of
predicted, no. (%)

2 (4%) 5 (10%) 0.26

Elevated alanine aminotransferase, no. (%) 8 (15%) 18 (33%) 0.02

Elevated D-dimer, no. (%) 27 (54%) 28 (58%) 0.69

Elevated partial thromboplastin time, no. (%) 4 (8%) 6 (12%) 0.52

Elevated procalcitonin, no. (%) 10 (20%) 12 (25%) 0.63

Leukocytosis, no. (%) 14 (28%) 16 (33%) 0.66

Thrombocytosis, no. (%) 3 (6%) 6 (12%) 0.31

Elevated C reactive protein, no. (%) 31 (62%) 32 (67%) 0.68

Leukopenia, no. (%) 6 (12%) 6 (12%) 1

Thrombocytopenia, no. (%) 11 (22%) 22 (46%) 0.02

Abnormal chest imaging, no. (%) 17 (34%) 33 (69%) 0.001

Abnormal chest X-ray, no. (%) 10 (20%) 25 (52%) 0.001

Abnormal CT scan, no. (%) 3 (6%) 8 (12%) 0.12

P values in bold italics indicate statistical significance <0.05
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were significantly more likely to have respiratory symp-
toms generally and accessory muscle use specifically.
Similar proportions in cardiac and no cardiac groups had
concomitant fever, neurological symptoms, gastrointesti-
nal symptoms, and mucocutaneous symptoms. With re-
spect to investigations, cardiac patients were more likely
to have elevated serum troponin, but similar brain natri-
uretic peptide (BNP)/proBNP. Elevated ALT and throm-
bocytopenia were also more common in the cardiac
group. Indicators of kidney function, coagulation markers,
inflammation markers, and leukopenia were similar be-
tween cardiac and noncardiac patients. The cardiac group
was more likely to have abnormal chest imaging, specif-
ically X-ray with pulmonary infiltrates or edema. ROCs
showed the presence of either elevated troponin and ALT
or thrombocytopenia, while the need for ICU interven-
tions had an area under the curve of 0.75, 94% sensitivity,
57% specificity, 30% positive predictive value, and 98%
negative predictive value. In a sensitivity analysis, the
ROC for troponin alone showed 69% sensitivity, 87%
specificity, 50% positive predictive value, and 93% neg-
ative predictive value. In a further sensitivity analysis iso-
lated only to those children with SARS COV2 test posi-
tivity or documented close contact (N = 64) ROC for
troponin, ALT or thrombocytopenia had sensitivity 92%,

specificity 50%, positive predictive value 34%, and neg-
ative predictive value 96%.

Management

The cardiac group was more likely to need ICU admission
(Table 3). While none received extracorporeal membrane ox-
ygenation support and 27% of the combined group did not
receive IVIg, the cardiac group was more likely to use vaso-
active infusions, endotracheal intubation, diuretic therapy, and
macrolide antibiotics. Specifically, 27% of the cardiac group
children required vasoactive infusions for systemic perfusion
support compared to only 4% of those in the no cardiac group
(p = 0.002).

Subgroup analyses

Of the total group, 32 children (31%) were 2 years of age or
younger, 21 of whom were in the cardiac group. While the
limited sample precludedmeaningful statistical analysis, with-
in this younger age group, cardiac versus no cardiac children
appeared similar in age, weight, male sex, and noncardiac
symptom sets, lab testing, chest imaging, and therapies (data
not shown).

Fig. 1 Echocardiographic manifestations of cardiac involvement: Large
thrombus on the main pulmonary artery in situ (denoted by *) on
transthoracic echocardiography parasternal short axis view (a) and
subxiphoid view (b); right coronary artery dilation on parasternal short-

axis view (c); laminar pericardial (denoted by arrow) on apical view (d).
Abbreviations: AO aorta, PA pulmonary artery, RV right ventricular,
RCA right coronary artery
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Of the total group, 23 children (23%) were SARS COV2
IgG–positive, indicating subacute exposure, with 15 of these
being cardiac. Within this group, cardiac versus no cardiac
children were similar in age, weight, and sex. Noncardiac
symptom sets, lab testing, chest imaging, and therapies were
also grossly similar (data not shown). The subsample size
precluded more detailed statistical analysis.

Discussion

This analysis of children from LATAMbelonged to a purport-
edly high-risk race/ethnicity for SARS COV2 infection and
sequelae but was drawn from countries with a variety of so-
cioeconomic backgrounds and health systems. In this group
selected for multisystem involvement, a substantial proportion
were indeed proven to be SARS COV2–positive or SARS
COV2–exposed, which demonstrates the global reach of
SARS COV2 in the differential diagnosis of multisystem dis-
ease. Of these multisystem-affected children, nearly half had
clinically significant cardiac involvement including myocar-
ditis, coronary artery dilation, ventricular dysfunction, moder-
ate to severe valvar regurgitation, arrhythmia, one infant with
near occlusive main pulmonary thrombus, and one infant mor-
tality. This substantial cardiac involvement was also present in
the toddler/infant subgroup as well as those with remote
SARS COV2 exposure noted by IgG presence. The cardiac
group had more signs and symptoms generally. Specifically,
the cardiac group was more likely to have prominent accesso-
ry respiratory muscle use, abnormal chest X-ray, and abnor-
mal circulating troponin, ALT, and thrombocytopenia, but not
BNP. The cardiac group was more likely to need intensive
care including more endotracheal intubation and ventilation,
vasoactive infusions, and diuretic therapy. ROCs showed ei-
ther abnormal troponin or ALT, or thrombocytopenia was
highly sensitive with high negative predictive value on the
need for ICU interventions. On balance, for LATAM children

presenting with multisystem SARS COV2, cardiac involve-
ment was frequent, distinguished by worse respiratory status
and cardiac enzyme elevation, thrombocytopenia, and ALT
elevation, and led to intensive care support. We are unaware
of other reports in LATAM children detailing neither signifi-
cant multisystem involvement nor the characteristics
distinguishing cardiac vs non cardiac involvement.

Contrasting perhaps from previous publications from North
American and European LATAM subpopulations, these data
are from LATAM children of varying socioeconomic back-
grounds and are informative for clinical SARS COV2 manage-
ment in LATAM children specifically and global health epide-
miology generally. Emerging data shows that Hispanic adults
as minority populations in certain North American or European
populations may or may not be at higher risk of SARS COV2
infection, intensive care admission, or respiratory failure based
on high-risk/front-line occupations, age, or other SARS COV2
risk factors such that after adjustment, most of the ethnicity-
related excess risk is attenuated [6]. In this cohort of children,
such risk factors were not apparent. In recent pediatric reports,
serious consequences of SARS COV2 may be more common
in Hispanic children [7]. Unmeasured confounders of genetics,
immunologic response, detailed body composition, lifestyle,
environment, or other factors cannot be excluded.

SARS COV2 infection is described to have myriad symp-
toms and complications in children. Early reports in Chinese
children had median age 6.7 years and fever in 41%, and only
3 patients required intensive care support and invasive me-
chanical ventilation all of whom had preexisting conditions
[8]. Reports from Italy showed that the median age was 11
years, and 51.4% of them were males, and the general hospi-
talization rate was 13.3%, and the ICU admission rate in in-
tensive care unit was 3.5%. Preexisting conditions were pres-
ent in 10% of hospitalized patients, and infants had the highest
proportion of severe infections [1]. A subsequent multicenter
report from the USA describing children needing intensive
care showed that the large majority had significant preexisting

Table 3 Cardiac and non-cardiac
group involvement Management No cardiac involvement Cardiac involvement p value

N 50 48

Admission to ICU, no. (%) 27 (54%) 37 (77%) 0.02

Antiarrhythmic, no. (%) 0 (0) 1 (2%) 0.49

Extracorporeal membrane oxygenation, no. (%) 0 0

Diuretic therapy, no. (%) 3 (6%) 19 (40%) <0.001

Endotracheal intubation, no. (%) 2 (4%) 11 (23%) 0.007

Heparin/low molecular weight heparin, no. (%) 10 (20%) 16 (33%) 0.17

Vasoactive infusion, no. (%) 2 (4%) 13 (27%) 0.002

Macrolide antibiotic, no. (%) 1 (2%) 9 (19%) 0.007

Intravenous immunoglobulin infusion, no. (%) 39 (78%) 29 (60%) 0.11

Vasoactive infusion indicates epinephrine, norepinephrine, dopamine, dobutamine, milrinone, or vasopressin

P values in bold italics indicate statistical significance <0.05
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comorbidities and respiratory symptoms, and many had
prolonged hospital stays culminating in a few with multiorgan
failure and mortality [9]. Early reports fromChina focusing on
infants noted the variable presence of fever and mild respira-
tory symptoms with none requiring intensive care or severe
complications [10]. Recent reports from a European center
report a high risk of cardiac involvement and ICU needs as
well as elevated biomarkers in SARS COV2–affected chil-
dren. Our report parallels this previous work and extends it by
comparing those with versus without cardiac involvement in
LATAM children. The substantial risk of coronary dilation
and myocarditis in this pediatric sample deserves special atten-
tion. This difference may either reflect the selection for multi-
system disease or reflect a susceptibility in this population. A
minority of these children had preexisting conditions but still
had high proportion involving multiple organ systems while
thankfully being spared from mortality. While the proportions
with preexisting conditions in cardiac and no cardiac groups
were similar, we cannot comment on whether preexisting con-
ditions were overrepresented compared to mild or asymptom-
atic SARS COV2 as we did not study this type of mild disease.
The possible utility of neither troponin versus brain natriuretic
peptide nor clinical characteristics has not been previously re-
ported to distinguish cardiac vs noncardiac groups in multisys-
tem disease overall. The studied characteristics’ association
with cardiac involvement and severity of disease even in infants
and toddlers may imply children with multisystem SARS
COV2 could be proactively screened for these features in order
to detect cardiac involvement and the need for intensive care.

Emergent during this observation period was MISC or al-
ternatively PIMS [4]. MISC is defined by age <21 years, fe-
ver, laboratory evidence of inflammation, and evidence of
clinically severe illness requiring hospitalization, multisystem
(≥2) organ involvement, SARS CoV2–positive test or expo-
sure, and no alternative plausible diagnoses [11, 12]. PIMS
differs by allowing single involvement or multiorgan involve-
ment and with or without positive SARS CoV2 testing [13]. A
difficulty of the PIMS/MISC definition set involves the re-
quirement for hospitalization which in low-resource settings
may be prohibitive in a child who at presentation has not yet
fully manifested the true severity of eventual disease, which
then highlights the need for measurable characteristics earlier
in disease which may trigger heightened suspicion for inten-
sive management. Many of the children described in our sam-
ple would qualify for PIMS/MISC. Cardiac involvement was
more common in those children with more systems involved.
We found that troponin was associated with cardiac, whereas
proBNP elevation was present both in cardiac and no cardiac
group, suggesting proBNP may not be an ideal test for dis-
cerning cardiac group, but that troponin might be more effec-
tive. Troponin elevation and prominent accessory muscle use
with abnormal chest X-ray appear to be easily ascertainable
and could trigger a noninvasive cardiac workup until better

modalities are identified. Likewise, ALT and thrombocytope-
nia are assayable in a variety of healthcare systems.
Identifying the cardiac group is imperative as higher propor-
tions of these children required intensive care. Our ROC anal-
ysis found elevated troponin level, or elevated ALT, or throm-
bocytopenia had strong sensitivity and negative predictive
value for the ICU needs. These observational data may serve
as a preliminary data for future prospective analyses and
screening strategies.

This study had the strengths of being a timely investigation
into children from high-risk LATAM nations in a multicenter
fashion with wide variation in terms of clinical evaluation and
treatment, race/ethnicity, sociodemographic background, and
cultural/political milieu. These strengths allowed for the col-
lation and comparison of uncommon characteristics like car-
diac involvement and lack of IVIg availability. Limitations
include the observational nature of the data collection, pre-
cluding causal inference. This analysis is subject to selection
bias given the included patients tended to be those requiring
hospital presentation. Therefore, the present data cannot be
generalized to more mild cases. There is a risk of ascertain-
ment bias insofar as providers in disparate locations were free
to examine, test, and treat as per their own practice prefer-
ences. However, the data reported herein were at least avail-
able to all included centers, making any such differences re-
flective of provider decision-making rather than feasibility.
The rapidly changing medical environment made precise enu-
meration of acute infection versus multisystem inflammatory
syndrome SARS COV2 challenging; however, the precise
definitions of these protean syndromes and nuances in
SARS COV2 exposure make case definition difficult in gen-
eral. Emerging indices of SARS COV2 involvement such as
interleukins and cardiac MRI were not available at presenta-
tion of the children reported herein and thus are unavailable to
document more sensitive diagnostic measures. Moreover, this
analysis’ strength is contextualizing from the perspective of
clinical signs and symptoms to inform clinical decision-
making rather than adherence to a particular theoretical heu-
ristic. Finally, while this analysis involves children with the
rich diversity in racial and ethnic heritage present in LATAM,
it may not generalize to other populations.

In summary, children from LATAM with multisystem
SARS COV2 had nearly 48% cardiac involvement including
in situ large artery thrombi, coronary dilation, ventricular dys-
function, valvar regurgitation, arrhythmia, and unfortunate
mortality. These children were distinguished by worse respi-
ratory effort, elevation in cardiac enzymes and ALT, throm-
bocytopenia, and abnormal chest radiography. These features
are useful to ascertain because children with cardiac involve-
ment went on to be more likely to need intensive cares such as
invasive mechanical ventilation, vasoactive infusions, and di-
uretic therapy. Nonetheless, the widely available diagnostic
and therapeutic modalities described herein are widely
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available and informative for resource-replete and resource-
poor settings around the globe.
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