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ABSTRACT 

BACKGROUND 

The impact of the Pediatric Inflammatory Multisystem Syndrome temporally-associated with 
SARS-CoV-2 (PIMS-TS) in low and middle-income countries remains poorly understood. Our aim 
was to understand the characteristics and outcomes of PIMS-TS in Argentina. 

METHODS 

This observational, prospective and retrospective multicenter study, enrolled patients younger 
than 18 years-old showing PIMS-TS, Kawasaki disease (KD) or Kawasaki shock syndrome (KSS) 
manifestations between March 2020 and May 2021. Patients were followed-up until hospital 
discharge or death (which occurred in one case). The primary outcome was PICU admission. 
Multiple logistic regression was used to identify variables predicting PICU admission.  

RESULTS 

Eighty-one percent, 82% and 14% of the 176 enrolled patients fulfilled the suspect case criteria 
for PIMS-TS, KD, and KSS, respectively. Temporal association with SARS-CoV-2 was confirmed in 
85% of the patients and 38% were admitted to PICU. The more common clinical manifestations 
were fever, abdominal pain, rash and conjunctival injection. Lymphopenia was more common 
among PICU-admitted patients (87% versus 51%, p<0.0001), who also showed a lower platelet 
count and higher plasmatic levels of inflammatory and cardiac markers. Mitral valve insufficiency, 
left ventricular wall motion alterations, pericardial effusion and coronary arteries alterations 
were observed in 30%, 30%, 19.8%, 18.6% of the patients, respectively. Days to initiation of 
treatment, rash, lymphopenia, and low platelet count did significant independent contributions  
to PICU admission. 

CONCLUSION 

Rates of severe outcomes of PIMS-TS in the present study agreed with those observed in high-
income countries. Together with other published studies, this work helps to better understand 
this novel clinical entity.  

  

Key words SARS-CoV-2, Kawasaki Disease, Pediatric Multisystem Inflammatory Syndrome 
(PIMS), Multisystem inflammatory syndrome in children, COVID-19, Kawasaki Shock Syndrome. 
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Introduction 

Since the beginning of the SARS-CoV-2 pandemic more than 9 million cases and 280 deaths per 
100000 population have been recorded in Argentina. Children less than 10 years old accounted 
for 2.5% of the cases and 0.15% of the deaths (1). A multicenter study carried out between April 
2020 and May 2021 based on 2960 confirmed pediatric cases reported a median age of 5.6 years 
and mild or no symptoms in over 90% of the cases (2). However, as it happened in Europe and 
the United States, a few weeks after detection of the first adult case, children’s hospitals began 
to receive an unusually elevated number of patients showing multisystem inflammatory 
syndrome (3–9). This syndrome shares clinical manifestations with Kawasaki disease (KD), 
Kawasaki Shock Syndrome (KSS), and Macrophage Activation Syndrome (MAS). The condition is 
now known as Pediatric Inflammatory Multisystem Syndrome temporally associated with SARS-
CoV2 (PIMS-TS) or Multisystem Inflammatory Syndrome associated with Coronavirus Disease 
(MIS-C) (10,11). The Argentine Ministry of Health posted a suspected case definition in July 2020 
(1). 

Although severe illness due to SARS-CoV2 infection is uncommon in children, PIMS-TS can lead 
to hospitalization and severe outcomes. Also, its long term effects on health are yet to be 
determined and the impact of PIMS-TS in low and middle income countries (LMICs) remains 
poorly understood. The high mortality rates due to SARS-CoV-2 pandemic in Latin America have 
been related to the pervasive financial difficulties, poverty, social inequalities and health system 
fragility affecting the region (12), raising concern about PIMS-TS outcomes. Therefore, the “Dr. 
R. Gutierrez” and “Dr. J. Garrahan” Children Hospitals, -centers of reference for patients with KD 
and related conditions-, organized the present observational multicenter study. The study aimed 
to characterize patients with KD-like multisystemic disease during the SARS-CoV-2 epidemic by 
evaluating clinical manifestations, laboratory data, echocardiogram alterations, outcome, and 
relationship with virus outbreak, with emphasis on predicting risk of severe illness requiring PICU 
admission. In addition, since there was a high prevalence of echocardiogram alterations, the 
patients were re-evaluated within two months after discharge from hospital to determine if there 
were any persisting abnormalities. 

Methods 

Patients and study design 

This observational, prospective and retrospective, multicenter study enrolled 176 patients aged 
up to 18 years old showing PIMS-TS/KD symptoms that were admitted to 14 hospitals in 
Argentina, mostly from the City of Buenos Aires and its surrounding areas (Metropolitan Buenos 
Aires Area), between March 2020 and May 2021. Thirty-five of the patients were enrolled 
retrospectively. The inclusion criteria were: cases fulfilling diagnostic criteria for KD (13), KSS (14) 
or PIMS-TS (15,16), with or without a positive SARS-CoV-2 test or close contact in its recent 
medical history. Patients having an acute SARS-CoV-2 infection without clinical criteria for KD or 
PIMS-TS were not included. All patients had SARS-CoV-2 antigen and/or PCR tests and those 
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testing negative (n=31) were preserved in the study even if they were not close contacts of SARS-
CoV-2 positive cases. Patients were followed up until hospital discharge or death (which occurred 
only in one case). Instructions for reporting case characteristics were distributed and then 
collected by email. Collected data were added to a central Excel database. Cases were tagged 
with numbers indicating the order of enrollment to de-identify the data. Informed consent forms  
and study procedures were approved by each hospital review board. There were no interventions  
as part of this study. 

Collected data 

Patients’ demographics, age, sex, weight, comorbidities, clinical manifestations, time from 
symptom onset to diagnosis, hospital admission, and initiation of treatment, duration of 
admission, days at PICU, days of mechanical ventilation, and laboratory, electrocardiographic and 
echocardiographic data, were collected during the acute phase of the illness (first 12 days). Some 
data could be collected again 13 to 60 days after the beginning of symptoms. Patients were 
assessed by trained clinicians and classified as having PIMS-TS based on the fulfillment of WHO 
and Argentine Ministry of Health diagnostic criteria (15,16), typical, atypical or incomplete forms 
of KD according to American Heart Association guidelines (13), KSS following the study of 
Kanegaye et al. (14) and MAS according to classification criteria described in Ravelli et al. (17). 
Acute myocardial alterations were defined according to the American Heart Association criteria 
(13). Each patient could fulfill criteria for many of the conditions. 

Outcomes 

The primary outcome measure was PICU admission. Additional exploratory outcomes were 
myocardial involvement, shock/severe hypotension, and mechanical ventilation requirement.  

Statistical analysis 

Two investigators (SB and MGM) screened the database for errors related to standardization of 
variables in each hospital, sent queries to investigators at each center and corrected the database 
when necessary. Cases with missing data were not imputed. Data are reported as number of 
observations and percentages, or medians and IQRs, for categorical and continuous variables 
respectively. Between group differences were assessed with Fisher’s exact test (FET), chi square 
test, Mann Whitney U test or Kruskal Wallis test as appropriate. For some normally distributed 
variables, the data are presented as mean and SEM, and between group comparisons were 
performed using the Student´s t test. All tests were two-sided and a p value of <0.05 was 
considered to be statistically significant. Pearson correlation matrices were used to explore 
relationships between variables.  

To identify independent predictors of PICU admission, variables with a p value <0.05 differing 
between admitted and non-admitted patients were selected. Special care was taken to avoid 
redundancy based on the analysis of correlation matrices and to minimize loss of cases by missing 
data. These variables were submitted to a multiple logistic regression analysis using Akaike 
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information criterion and a stepwise procedure to choose the model that best fits the data (18). 
Age, weight, duration of admission and symptoms, and laboratory data were introduced as 
continuous variables. Sex, clinical manifestations, comorbidities, and SARS-CoV-2 test results 
were entered as categorical variables. The model significance was established using the 
likelihood ratio test procedure. Adjusted risks were expressed as odd ratios (OR) with 95% 
confidence intervals [CI95%]. A Receiver Operating Characteristic (ROC) curve was built to study 
the classification power of the model.  

Statistical analyses were performed with R studio and Graphpad 9.0  

Funding 

There was no specific funding source for this study. The corresponding author had full access to 
all the data and analysis had final responsibility for the decision to submit for publication. 

Results 

Data on 176 patients fulfilling the case definition for KD, KSS and/or PIMS-TS were included in 
the database. The median age was 72 months (range, 1 to 191 months) and 104 patients (59%) 
were male (Table 1). Sixteen percent of the patients had comorbidities (number of patients with 
comorbidities: obesity, 6; renal disease, 5; neurologic, oncohematologic, respiratory and genetic 
diseases, 3 patients each; some patients presented more than one). Patients lived in Buenos Aires 
City and its surroundings (78%), and in Mendoza Province (22%). The first case was reported on 
March 23th, 2020, twenty days after detection of the first adult case, and the enrolment rate was 
highest during the first wave peak that took place in the spring (September and October, 2020; 
Figure 1). One hundred and thirty nine patients had a positive SARS-CoV-2 test and ten patients 
with negative test results but that fulfilled criteria for close contact were also considered 
temporally-associated with SARS-CoV-2 (Table 1). Among the 176 patients, 81.2%, 81.8%, 14% 
and 1.1% fulfilled the suspect case criteria for PIMS-TS, KD, KSS and MAS respectively. Thirty eight 
percent of the patients (67/176) were admitted to PICU for a median of 5.5 days (IQR: 3 to 9 
days), and did not differ from non-admitted patients in sex, weight, age or presence of 
comorbidities. Among them, 43% required mechanical ventilation, 67% had shock or severe 
hypotension requiring inotropic support, and one patient died. Patients classified as PIMS-TS and 
showing an atypical KD presentation were more represented in the PICU admitted group. 
Moreover, a higher proportion of positive SARS-CoV-2 serologic test patients was observed in the 
PICU admitted group. Finally, PICU admitted patients remained in the hospital for longer (7 versus 
12 days, p<0.0001) and required treatment sooner (median: 4 versus 6 days, p<0.0001) than non-
admitted patients (Table 1). Less than 5 years old patients stayed more days at the hospital than 
older patients (Table S1).  

The more common clinical manifestations were fever, abdominal pain and/or diarrhea, rash, 
conjunctival injection, and oral mucous membrane changes (Table 1). There were not marked 
differences in the patients admitted to PICU, which showed more commonly abdominal 
pain/diarrhea and pneumonia/pneumonitis, and less frequently rash and BCG reactivation, than 
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non-admitted patients. The lower proportion of rash in PICU admitted patients is limited to less 
than 5 years old patients, who also had jaundice more frequently, while the higher proportion of 
abdominal pain/diarrhea is only seen in patients older than 5 years old (Table S1). Six patients 
showed fever and coronary artery echocardiography alterations as sole clinical manifestation; 
five of them required PICU admission. Other less common clinical manifestations whose 
frequency did not differ between PICU admitted and non-admitted patients were irritability (19% 
of patients), urethritis (16%), confusion (15%), Beau’s lines (9.1%), jaundice (4.5%), BCG 
reactivation (3.4%) and arthritis (3.4%). Acute abdomen (7.4%), acute renal failure (4.5%), 
seizures (2.3%) and aseptic meningitis (1.1%) were observed in a minority of the patients. 

Lymphopenia was very common affecting 65% of all patients, and was more common among 
patients admitted to PICU than in non-admitted patients (87% versus 51%, p<0.0001; Table 1). 
Lymphopenia was particularly common in PICU admitted >5 years old patients (44/46 patients), 
which had a median lymphocyte cell count of 810 lymphocytes/µl (IQR: 568-1092 
lymphocytes/µl) (Table 1S). Patients admitted to PICU showed a lower platelet count and higher 
plasmatic levels of inflammatory (C-reactive protein, procalcitonin, and ferritin), and cardiac 
markers (ten-fold increase of pro-brain natriuretic peptide and five-fold increase of troponin), 
than non-admitted patients (Table 1). In addition, 32% of all patients showed elevated plasmatic 
transaminase levels without differences between PICU admitted and non-admitted patients. Yet, 
PICU admitted patients had higher plasmatic levels of bilirubin and lower levels of plasmatic 
albumin (Table 1). The changes in transaminases and bilirubin were more marked in less than 5-
year-old patients (Table S1). 

Forty eight percent of the patients showed acute cardiac alterations. The more frequent ECG 
alterations were sinus tachycardia (31%), repolarization alterations (15%), and conduction blocks 
(5.7%) (Table 1). The echocardiogram showed alterations in 49.4% of the patients including 
coronary arteries alterations in 32 of 172 patients (Table 1). The most common alterations were 
mitral valve insufficiency (30%), pericardial effusion (19.8%), and tricuspid valve insufficiency 
(17%). These changes were more frequently observed in patients admitted to PICU (Table 1), who 
also frequently showed left ventricular wall motion alterations (30%), ventricular dilatation 
(18%), and a significantly smaller fractional shortening (median: 32%, IQR: 28.5-36.5) than 
patients not requiring PICU admission (median: 38%, IQR: 35-42.6). The more common coronary 
artery alterations were increased refringency (32 reports), and mild to moderate dilatation (29 
reports) affecting the right (23/32 patients), left (20/32 cases), and anterior descending (9/32 
cases) coronary arteries. There were no differences between older and younger patients (Table 
S1).  

Patients tagged as having acute myocardial alterations are compared to patients not showing 
markers of acute myocardial alterations in Table 2. There were no significant differences of age, 
sex or temporal association with SARS-CoV-2 infection, nor in the clinical manifestations, except 
for a more frequent presence of conjunctival injection and oral mucous membrane changes in 
patients with acute myocardial involvement. Patients with myocardial alterations required PICU 

 1442200x, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15431 by U

niv de B
uenos A

ires, W
iley O

nline L
ibrary on [19/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



admission (62% versus 16%, p<0.0001) and mechanical ventilation (27.4% versus 6.3%) more 
frequently than patients without it, and showed shock/severe hypotension more commonly (43 
versus 16% of the cases, p<0.0001). They showed increased levels of inflammatory and cardiac 
markers, and significantly smaller platelet and lymphocyte cell counts. Yet, the proportion of 
patients with lymphopenia (72% versus 59%), coronary artery alterations (22% versus 15%), and 
albumin plasmatic levels changes (median: 3.2, IQR: 2.7-3.6 g/dl; median: 2.9, IQR: 2.5-3.5 g/dl) 
did not differ in patients with and without acute myocardial alterations. As expected, most ECG 
and echocardiogram parameters were more altered in patients with acute myocardial alteration 
including reduced MAPSE and fractional shortening (Table 2). 

We noticed that shock/severe hypotension was related to PICU admission, yet, 21 out of 67 of 
patients did not show shock/hypotension. The patients showing shock/severe hypotension 
stayed more days at PICU and required mechanical ventilation more frequently than no shock 
patients. In addition, they showed a more marked decrease of plasmatic proteins including 
albumin (Table S2). However, there were not any significant differences in the echocardiogram 
findings between the two groups of PICU admitted patients, including fractional shortening, 
which was low in both groups (Table S2). Interestingly, only 24 of the 46 patients with 
shock/severe hypotension fulfilled the diagnostic criteria for KSS. In the KSS patients, the 
male/female ratio was 0.60 (9/15) whereas in the no-KSS group this ratio was 2.14 (15/7; FET: 
p=0.0454), suggesting that the KSS diagnosis identified a singular group of patients. Furthermore, 
the shock no-KSS patients showed less frequently conjunctival injection (8/22 versus 18/24, FET: 
p=0.0163) and oral mucous membrane changes (4/22 versus 15/24, FET: p=0.0031) than KSS 
patients. 

To better understand the relationship of some of the recorded variables with the chances of PICU 
admission (as an index of disease aggravation), we built a multivariate logistic model (see 
Methods). We studied the following variables: age, sex, weight, pre-existing conditions, days 
from first symptoms to initiation of treatment or diagnosis, rash, lymphopenia, platelet count, 
and temporal association with SARS-CoV-2 infection. Rash, lymphopenia, and platelet count were 
selected because they showed large significant differences between admitted and non-admitted 
patients (Table 1), and the data were available for most of the cases. After eliminating patients 
with missing data, 152 cases could be used for logistic regression analysis. Stepwise selection of 
variables ruled out any contribution of sex, weight, and pre-existing conditions, and showed a 
marginal contribution of age and temporal association with SARS-CoV-2 infection (p between 
0.05 and 0.15 in at least one of the models tested during iteration). Days to initiation of 
treatment, fever days to diagnosis, rash, lymphopenia, and thrombocytopenia did a significant 
independent contribution to the outcome (Table 3; Figure 2A). Earlier need of hospitalization was 
associated with a higher probability of PICU admission. Twenty six percent of the patients that 
had symptoms for at least 7 days were admitted to PICU, contrasting with 63% and 91% of those 
that had symptoms for up to 4 or 2 days respectively (p>0.001) (Table 4). A low platelet count 
was also associated with higher risk, with 81% of the patients with counts under 100,000/µl being 
admitted compared to 13.6% of those having counts over 300,000 (p<0.0001). Lymphopenia 
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increased the risk; 14.7% (9/61) of the patients without versus 51.3% (58/113) of those with 
lymphopenia were admitted to PICU (p<0.0001). The model based on these variables correctly 
classified 81.5% of the PICU admitted patients and 80.5% of the non-admitted patients, and a 
ROC curve also showed a good discrimination power (AUC: 0.85; CI: 0.79-0.92, p<0.0001; Figure 
2B).   

The patients received a variety of treatment regimens and there were changes in the therapeutic 
approach along the study as knowledge about PIMS-TS increased. Intravenous immunoglobulin 
was used in 157 patients, aspirin in 126, steroids in 108, and tocilizumab in six. In addition, 
patients received antibiotics (120), anticoagulants (39), and inotropes (45). They remained in the 
hospital for a median of 8 days (IQR: 6-12), and those admitted to PICU or having acute cardiac 
alterations remained for longer (12 and 9.5 days respectively versus 7 days, p<0.0001 in each 
case). 

Patients were re-examined immediately before or after hospital discharge (13 to 60 days after 
disease onset). The platelet count increased significantly both in PICU admitted (from 162,367 ± 
15,261 to 496,876 ± 28,649 platelets/µl, n=63, p<0.0001, paired t test) and non-admitted patients 
(from 275,925 ± 16,986 to 520,134 ± 18,705 platelets/µl, n=97, p<0.0001). Fifty eight percent of 
the patients (93/160) had more than 450,000 platelets/µl at this examination. Also, an 
improvement was observed in most echocardiogram parameters (Table 5), including the 
shortening fraction, which showed a mean of 31.6 ± 0.90 % during PICU admission and 39.1 ± 
0.87 % (n=44 patients, p<0.0001, paired t test) in the follow-up study.  

Discussion 

As reported by others (3–5,7–9), we have seen a rise in hospital admissions of children with KD 
clinical manifestations during the SARS-CoV-2 pandemic. Although epidemiological data on the 
prevalence of KD in Argentina are lacking, the two centers of reference for KD that have organized 
the present study contributed 63 cases between March 2020 and May 2021,while they received 
7 to 9 KD cases each per year between 1976 to 2019 (unpublished data).  
Our study shows a large overlap between the clinical signs and laboratory data of PIMS-TS, KD, 
and KSS. The clinical similarities between PIMS-TS, KD, and KSS, their similar response to 
immunomodulatory treatment, and previous hypothesis about viral triggers for KD, give support 
to the theory that PIMS-TS is part of a spectrum of KD-related conditions or a specific form of KD 
triggered by SARS-CoV-2 (19,20), yet, evidence in this regard is incomplete (21–25). In typical KD, 
80% of the patients have less than 5 yo, whereas our patients had a median age of six, as it has 
been observed in incomplete and atypical KD, and in KSS (13,14,19). This is consistent with 
previous studies which reported an even higher median age than ours -between 8 and 10 years 
old- for PIMS-TS patients (6,9). KSS is a severe form of presentation of KD and was observed in 
14% of our cases, which contrast with 2-7% of KD cases showing KSS in prepandemic studies (14). 
Our data are in agreement with previous works showing that PIMS-TS resembles incomplete 
forms of KD and leads to severe outcomes more frequently than KD (19,20).  
Our data also agree with previous studies showing myocardial dysfunction, coronary artery 
alterations, and shock/severe hypotension in an elevated proportion of patients (26,27). Patients 
with myocardial dysfunction, expressed as left ventricle motility alterations, reduction of the 
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shortening fraction, and elevation of plasmatic cardiac markers, required PICU admission, 
inotropes, and mechanical ventilation more commonly than patients without myocardial  
dysfunction, in concordance with data from a recent multicenter regional study performed on 98 
patients (27). A meta-analysis based on 196 publications found ECG alterations in 27%, 
myocardial dysfunction in 52%, coronary artery alterations in 15%, shock in 53%, and PICU 
admission in 75% of patients (26). These figures are in general agreement with our data, however, 
we observed a lower proportion of severe outcomes like myocardial dysfunction (48%), 
shock/severe hypotension (29%), and requirement of PICU admission (38%), although 75% of our 
patients admitted to PICU showed echocardiogram alterations including mitral valve 
insufficiency, pericardial effusion and left ventricular dysfunction as shown by a reduced 
shortening fraction. Moreover, we had only one death (<1% of cases), which is within the 
mortality rate reported in studies from high income countries (4,7–9), and contrast with the 
mortality rates above 4% observed in other studies from Latin America and the Caribbean 
(28,29). Why mortality and severe outcomes were relatively low in the present study is unclear. 
However, the delayed initiation of the first wave relative to European countries, previous  
experience from the organizing centers in the management of KD, and early dissemination of 
treatment directives to associated centers, may have helped. 
Our data agree with those of other series suggesting that lymphopenia, thrombocytopenia, 
anemia, hypoalbuminemia, and increases in proBNP, troponin, C reactive protein, procalcitonin, 
ferritin and D-dimer, relate to more severe outcomes (3,4,7). We have been able to study the 
independent effect of some variables on the risk of developing severe illness as reflected in the 
need for admission to PICU. Lymphopenia and thrombocytopenia, which are very common in 
PIMS-TS (4,7,8,30,31) were associated with a higher risk of PICU admission. Also, an early 
diagnosis or introduction of treatment, likely related to rapid disease progression, are associated 
with higher risk of PICU admission. Additional variables may also have predictive value. We have 
seen a 10-fold increase of plasmatic proBNP in patients that required PICU admission. Previous  
studies showed that proBNP increases markedly in incomplete KD and is useful to evaluate the 
progression of KSS (32). Since proBNP determination wasn´t available in all the participating 
centers, we could not directly address its predictive value for PICU admission. However, the data 
suggest that, together with variables that assess myocardial function, it could alert about the 
need for IVIG/steroids treatment and admission in PICU.  
The patients were managed differently along the study as publications about PIMS-TS 
management emerged. Although there is consensus about the need of immunomodulatory 
treatment (33), whether there is a better treatment is still debated (6,34,35). Patients with 
myocardial dysfunction, shock and/or coronary artery alterations received IVIG and 
methylprednisolone pulses, anticoagulants, and hemodynamic support as needed following 
published guidelines (36). We did follow-up studies for up to two months from hospital discharge 
in most of the enrolled patients. As observed in KD, we observed thromobocytosis (platelet count 
over 450000 per µl) in 58% of the cases. Moreover, only 11% of the patients showed cardiac 
and/or coronary alterations by two months after discharge, which agrees with previous studies 
reporting a normalization of cardiovascular function by 3 to 6 months (37,38).    
The present study has several limitations, including the uneven availability of laboratory 
determinations in the participating centers, echocardiographic examinations were performed 
with different equipment and by different operators, admission policies may have differed 
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between participating centers, and management guidelines were modified during the study as 
data were gathered and publications about PIMS-TS emerged. In addition, because laboratory 
data were recorded at different times after admission and progression to severe outcomes was 
commonly very fast, the predictive value of the logistic regression model needs to be validated 
in an independent sample.  
In conclusion, in our country, PIMS-TS cases showed clinical manifestations that overlap 
incomplete and typical forms of KD, and were often associated with severe outcomes including 
multisystem inflammation, myocardial dysfunction, shock, and PICU admission, but with a very 
low death rate. The rate of severe outcomes was comparable with that of high-income countries, 
likely because the first cases were detected early during the pandemic by personnel trained in 
the diagnosis and management of KD, allowing the rapid dissemination of guidelines for diagnosis 
and management among the participating centers. Together with other published studies, this 
work helps to better understand this novel clinical entity.  
 
Acknowledgements: Dr. Cristina Galoppo and Dr. Daniel Freigerio for their support to this 
investigation. 
 
 
Disclosure: All authors declares not conflicts of interest. 
 
Author contribution: Eduardo Oscar Vainstein: Investigation, conceptualization, supervision, 
writing original draft, review and editing, Silvia Susana Baleani: Investigation, conceptualization, 
data curation, project administration, writing original draft, review and editing, Urrutia Luis and 
Ackerman Judith: Investigation, conceptualization, writing review and edition, Affranchino 
Nicolás and Angela Sardella: Investigation, conceptualization, Cazalas Mariana and Alejandro 
Goldsman: investigation, conceptualization, writing review and edition, Camila Lidia Zold and 
Mario Gustavo Murer: Methodology, data curation, formal analysis, validation, writing review 
and edition, Ana Laura Tolin, Pablo Goldaracena, Mariana Fabi, Mariana Cosentino, Ricardo 
Magliola, Gustavo Roggiero, Paula Manso, Jésica Triguy, Celeste Ballester, Vanesa Cervetto, 
María Vaccarello, Domingo Norberto De Carli, Maria Estela DeCarli, Ana Laura Ciotti, María 
Irene Sicurello, Cecilia Ríos, Claudia Villalba, María Hortas, Sonia Peña, Gabriela Gonzalez: 
investigation. All authors read and approved the final manuscript and EMSKC data collection. 
 
References 
1.  Ministerio de Salud Argentina. Julio de 2020 | sala de situacion [Internet]. [cited 2022 

Apr 20]. Available from: https://www.argentina.gob.ar/coronavirus/informes-
diarios/sala-de-situacion/julio-2020 

2.  Gentile A, Juarez M, Romero Bollon L, Cancellara A, Pasinovich M, Brizuela M, et al. A 
multicenter study of confirmed COVID-19 cases: preliminary data on 2690 pediatric 
patients in Argentina during the first year of the pandemic. Arch Argent Pediatr 
[Internet]. 2022 Apr 1 [cited 2022 Apr 20];120(2). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35338811/ 

3.  Riphagen S, Gomez X, Gonzalez-Martinez C, Wilkinson N, Theocharis P. 
Hyperinflammatory shock in children during COVID-19 pandemic. Lancet (London, 

 1442200x, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15431 by U

niv de B
uenos A

ires, W
iley O

nline L
ibrary on [19/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



England) [Internet]. 2020 May 23 [cited 2022 Apr 20];395(10237):1607–8. Available 
from: https://pubmed.ncbi.nlm.nih.gov/32386565/ 

4.  Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, et al. An outbreak of 
severe Kawasaki-like disease at the Italian epicentre of the SARS-CoV-2 epidemic: an 
observational cohort study. Lancet (London, England) [Internet]. 2020 Jun 6 [cited 2022 
Apr 20];395(10239):1771–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32410760/ 

5.  Jones VG, Mills M, Suarez D, Hogan CA, Yeh D, Bradley Segal J, et al. COVID-19 and 
Kawasaki Disease: Novel Virus and Novel Case. Hosp Pediatr [Internet]. 2020 Apr 7 [cited 
2022 Apr 20];10(6). Available from: https://pubmed.ncbi.nlm.nih.gov/32265235/ 

6.  Son MBF, Murray N, Friedman K, Young CC, Newhams MM, Feldstein LR, et al. 
Multisystem Inflammatory Syndrome in Children - Initial Therapy and Outcomes. N Engl J 
Med [Internet]. 2021 Jul 1 [cited 2022 Apr 20];385(1):23–34. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34133855/ 

7.  Dufort EM, Koumans EH, Chow EJ, Rosenthal EM, Muse A, Rowlands J, et al. Multisystem 
Inflammatory Syndrome in Children in New York State. N Engl J Med [Internet]. 2020 Jul 
23 [cited 2022 Apr 20];383(4):347–58. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32598830/ 

8.  Toubiana J, Poirault C, Corsia A, Bajolle F, Fourgeaud J, Angoulvant F, et al. Kawasaki-like 
multisystem inflammatory syndrome in children during the covid-19 pandemic in Paris, 
France: prospective observational study. BMJ [Internet]. 2020 Jun 3 [cited 2022 Apr 
20];369:m2094. Available from: https://pubmed.ncbi.nlm.nih.gov/32493739/ 

9.  Feldstein LR, Rose EB, Horwitz SM, Collins JP, Newhams MM, Son MBF, et al. Multisystem 
Inflammatory Syndrome in U.S. Children and Adolescents. N Engl J Med [Internet]. 2020 
Jul 23 [cited 2022 Apr 20];383(4):334–46. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32598831/ 

10.  Rapid risk assessment: Paediatric inflammatory multisystem syndrome and SARS -CoV-2 
infection in children [Internet]. [cited 2022 Apr 20]. Available from: 
https://www.ecdc.europa.eu/en/publications-data/paediatric-inflammatory-
multisystem-syndrome-and-sars-cov-2-rapid-risk-assessment 

11.  HAN Archive - 00432 | Health Alert Network (HAN) [Internet]. [cited 2022 Apr 20]. 
Available from: https://emergency.cdc.gov/han/2020/han00432.asp 

12.  The Lancet. COVID-19 in Latin America: a humanitarian crisis. Lancet (London, England) 
[Internet]. 2020 Nov 7 [cited 2022 Apr 20];396(10261):1463. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33160550/ 

13.  McCrindle BW, Rowley AH, Newburger JW, Burns JC, Bolger AF, Gewitz M, et al. 
Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A Scientific 
Statement for Health Professionals From the American Heart Association. Circulation 
[Internet]. 2017 Apr 25 [cited 2022 Apr 20];135(17):e927–99. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28356445/ 

14.  Kanegaye JT, Wilder MS, Molkara D, Frazer JR, Pancheri J, Tremoulet AH, et al. 
Recognition of a Kawasaki disease shock syndrome. Pediatrics [Internet]. 2009 May [cited 
2022 Apr 20];123(5). Available from: https://pubmed.ncbi.nlm.nih.gov/19403470/ 

15.  World Health Organization I. Síndrome inflamatorio multisistémico en niños y 

 1442200x, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15431 by U

niv de B
uenos A

ires, W
iley O

nline L
ibrary on [19/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



adolescentes con COVID-19: informe científico, 15 de mayo de 2020 [Internet]. [cited 
2022 Apr 20]. Available from: https://apps.who.int/iris/handle/10665/332191?locale-
attribute=pt& 

16.  Ministerio de Salud Argentina. Banco de Recursos de Comunicación del Ministerio de 
Salud de la Nación | Estrategias de abordaje para la atención de la infección respiratoria 
aguda (IRA) pediátrica en el II y III nivel de atención en contexto de pandemia [Internet]. 
[cited 2022 Apr 20]. Available from: https://bancos.salud.gob.ar/recurso/estrategias-de-
abordaje-para-la-atencion-de-la-infeccion-respiratoria-aguda-ira-pediatrica 

17.  Ravelli A, Minoia F, Davì S, Horne AC, Bovis F, Pistorio A, et al. 2016 Classification Criteria 
for Macrophage Activation Syndrome Complicating Systemic Juvenile Idiopathic Arthritis: 
A European League Against Rheumatism/American College of Rheumatology/Paediatric 
Rheumatology International Trials Organisation Collaborative Initiative. Ann Rheum Dis 
[Internet]. 2016 Mar 1 [cited 2022 Sep 7];75(3):481–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/26865703/ 

18.  Multiple logistic regression - Handbook of Biological Statistics [Internet]. [cited 2022 Apr 
20]. Available from: http://www.biostathandbook.com/multiplelogistic.html 

19.  Gámez-González LB, Murata C, Muñoz-Ramírez M, Yamazaki-Nakashimada M. Clinical 
manifestations associated with Kawasaki disease shock syndrome in Mexican children. 
Eur J Pediatr [Internet]. 2013 Mar [cited 2022 Apr 20];172(3):337–42. Available from: 
https://pubmed.ncbi.nlm.nih.gov/23152158/ 

20.  Sancho-Shimizu V, Brodin P, Cobat A, Biggs CM, Toubiana J, Lucas CL, et al. SARS-CoV-2-
related MIS-C: A key to the viral and genetic causes of Kawasaki disease? J Exp Med 
[Internet]. 2021 Apr 27 [cited 2022 Apr 20];218(6). Available from: 
https://pubmed.ncbi.nlm.nih.gov/33904890/ 

21.  Gámez-González LB, Ramírez-López MJ, Colmenero-Rascón M, Yamazaki-Nakashimada 
MA. Kawasaki disease shock syndrome in the COVID-19 pandemic. Cardiol Young 
[Internet]. 2022 [cited 2022 Jun 7];32(3). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34278987/ 

22.  Saez-de-Ocariz M, Gámez-González LB, Rivas-Larrauri F, Castaño-Jaramillo LM, Toledo-
Salinas C, Garrido-García LM, et al. Kawasaki disease mimickers. Pediatr Int [Internet]. 
2021 Aug 1 [cited 2022 Jun 7];63(8):880–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33249696/ 

23.  Yeung RSM, Ferguson PJ. Is multisystem inflammatory syndrome in children on the 
Kawasaki syndrome spectrum? J Clin Invest [Internet]. 2020 Nov 2 [cited 2022 Jun 
7];130(11):5681–4. Available from: https://pubmed.ncbi.nlm.nih.gov/32730226/ 

24.  Ravelli A, Martini A. Kawasaki disease or Kawasaki syndrome? Ann Rheum Dis [Internet]. 
2020 Aug 1 [cited 2022 Jun 7];79(8):993–5. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32571869/ 

25.  Zhang QY, Xu BW, Du JB. Similarities and differences between multiple inflammatory 
syndrome in children associated with COVID-19 and Kawasaki disease: clinical 
presentations, diagnosis, and treatment. World J Pediatr [Internet]. 2021 Aug 1 [cited 
2022 Jun 7];17(4):335–40. Available from: https://pubmed.ncbi.nlm.nih.gov/34013488/ 

26.  Valverde I, Singh Y, Sanchez-De-Toledo J, Theocharis P, Chikermane A, Di Filippo S, et al. 
Acute Cardiovascular Manifestations in 286 Children With Multisystem Inflammatory 

 1442200x, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15431 by U

niv de B
uenos A

ires, W
iley O

nline L
ibrary on [19/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Syndrome Associated With COVID-19 Infection in Europe. Circulation [Internet]. 2021 
[cited 2022 Apr 20];143(1):21–32. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33166189/ 

27.  Pignatelli R, Antona CV, Rivera IR, Zenteno PA, Acosta YT, Huertas-Quiñones M, et al. 
Pediatric multisystem SARS COV2 with versus without cardiac involvement: a multicenter 
study from Latin America. Eur J Pediatr [Internet]. 2021 Sep 1 [cited 2022 Apr 
20];180(9):2879–88. Available from: https://pubmed.ncbi.nlm.nih.gov/33791862/ 

28.  Acevedo L, Piñeres-Olave BE, Niño-Serna LF, Vega LM, Gomez IJA, Chacón S, et al. 
Mortality and clinical characteristics of multisystem inflammatory syndrome in children 
(MIS-C) associated with covid-19 in critically ill patients: an observational multicenter 
study (MISCO study). BMC Pediatr [Internet]. 2021 Dec 1 [cited 2022 Sep 19];21(1). 
Available from: https://pubmed.ncbi.nlm.nih.gov/34794410/ 

29.  Ruvinsky S, Voto C, Roel M, Fustiñana A, Veliz N, Brizuela M, et al. Multisystem 
Inflammatory Syndrome Temporally Related to COVID-19 in Children From Latin America 
and the Caribbean Region: A Systematic Review With a Meta-Analysis of Data From 
Regional Surveillance Systems. Front Pediatr [Internet]. 2022 Apr 25 [cited 2022 Sep 
19];10. Available from: https://pubmed.ncbi.nlm.nih.gov/35547540/ 

30.  Pouletty M, Borocco C, Ouldali N, Caseris M, Basmaci R, Lachaume N, et al. Paediatric 
multisystem inflammatory syndrome temporally associated with SARS-CoV-2 mimicking 
Kawasaki disease (Kawa-COVID-19): a multicentre cohort. Ann Rheum Dis [Internet]. 
2020 Aug 1 [cited 2022 Apr 20];79(8):999–1006. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32527868/ 

31.  García-Salido A, Antón J, David Martínez-Pajares J, Garcia GG, Cortés BG, Tagarro A. 
Spanish consensus document on diagnosis, stabilisation and treatment of pediatric 
multisystem inflammatory syndrome related to SARS-CoV-2 (SIM-PedS). An Pediatr 
[Internet]. 2021 Feb [cited 2022 Apr 20];94(2):116.e1-116.e11. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33469560/ 

32.  Lee SH, Song ES, Yoon S, Hong S, Cho HJ, Yang EM, et al. Usefulness of Age-Stratified N-
Terminal Prohormone of Brain Natriuretic Peptide for Diagnosing Kawasaki Disease. Dis 
Markers [Internet]. 2017 [cited 2022 Apr 20];2017. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29358841/ 

33.  DeBiasi RL. Immunotherapy for MIS-C - IVIG, Glucocorticoids, and Biologics. N Engl J Med 
[Internet]. 2021 Jul 1 [cited 2022 Apr 20];385(1):74–5. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34133878/ 

34.  Ouldali N, Toubiana J, Antona D, Javouhey E, Madhi F, Lorrot M, et al. Association of 
Intravenous Immunoglobulins Plus Methylprednisolone vs Immunoglobulins Alone With 
Course of Fever in Multisystem Inflammatory Syndrome in Children. JAMA [Internet]. 
2021 Mar 2 [cited 2022 Apr 20];325(9):855–64. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33523115/ 

35.  McArdle AJ, Vito O, Patel H, Seaby EG, Shah P, Wilson C, et al. Treatment of Multisystem 
Inflammatory Syndrome in Children. N Engl J Med [Internet]. 2021 Jul 1 [cited 2022 Apr 
20];385(1):11–22. Available from: https://pubmed.ncbi.nlm.nih.gov/34133854/ 

36.  Hennon TR, Yu KOA, Penque MD, Abdul-Aziz R, Chang AC, McGreevy MB, et al. COVID-19 
associated Multisystem Inflammatory Syndrome in Children (MIS-C) guidelines; revisiting 

 1442200x, ja, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15431 by U

niv de B
uenos A

ires, W
iley O

nline L
ibrary on [19/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



the Western New York approach as the pandemic evolves. Prog Pediatr Cardiol 
[Internet]. 2021 Sep 1 [cited 2022 Apr 20];62. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34121829/ 

37.  Matsubara D, Chang J, Kauffman HL, Wang Y, Nadaraj S, Patel C, et al. Longitudinal 
Assessment of Cardiac Outcomes of Multisystem Inflammatory Syndrome in Children 
Associated With COVID-19 Infections. J Am Heart Assoc [Internet]. 2022 Feb 1 [cited 
2022 Sep 19];11(3). Available from: https://pubmed.ncbi.nlm.nih.gov/35043684/ 

38.  Penner J, Abdel-Mannan O, Grant K, Maillard S, Kucera F, Hassell J, et al. 6-month 
multidisciplinary follow-up and outcomes of patients with paediatric inflammatory 
multisystem syndrome (PIMS-TS) at a UK tertiary paediatric hospital: a retrospective 
cohort study. Lancet Child Adolesc Heal [Internet]. 2021 Jul 1 [cited 2022 Sep 
19];5(7):473–82. Available from: https://pubmed.ncbi.nlm.nih.gov/34043958/ 

 
 
Figure 1. Time course of hospital admissions of PIMS-TS cases in all participating centers 
compared with total COVID-19 cases reported in Argentina per week. Data on total COVID-19 
cases were taken from: Hannah Ritchie, Edouard Mathieu, Lucas Rodés-Guirao, Cameron Appel, 
Charlie Giattino, Esteban Ortiz-Ospina, Joe Hasell, Bobbie Macdonald, Diana Beltekian and Max 
Roser (2020) - "Coronavirus Pandemic (COVID-19)". Published online at OurWorldInData.org. 
Retrieved from: 'https://ourworldindata.org/coronavirus' [Online Resource] 

 

Figure 2. Model parameters and ROC curve. A. Beta coefficients and formula of the model 
obtained by logistic multiple regression on the data. B. ROC curve showing the trade off between 
sensitivity and specificity of the model.  
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All patients

PICU absent PICU present p

n 176 109 67

Age at presentation (mo) 72 (37-117) 70 (29-114) 84 (51-118) NS

Male/Female (ratio) 104/72 (1.44) 66/43 (1.53) 38/29 (1.31) NS

Weight (kg) 22.3 (16-36) 22.6 (14-35) 22 (18-40) NS

Comorbidities 28/176 (15.9%) 14/109 (12.8%) 14/67 (20.9%) NS

Virology

SARS-CoV-2 PCR positive before admission 37/174 (21%) 19/107 (18%) 18/67 (27%) NS

SARS-CoV-2 IgM positive at admission 47/167 (28%) 21/102 (21%) 26/65 (40%) 0.0082

SARS-CoV-2 IgG positive at admission 124/170 (73%) 69/103 (67%) 55/67 (82%) 0.0347

SARS-CoV-2 temporally associated 149/176 (85%) 88/109 (81%) 61/67 (91%) 0.0847

Clinical presentation

PIMS-TS 143/176 (81.2%) 79/109 (72%) 64/67 (95%) <0.0001

Kawasaki disease 144/176 (81.8%) 96/109 (88.1%) 48/67 (71.6%) NS

incomplete 86/144 (60%) 61/96 (63%) 25/48 (52%) NS

typical 51/144 (35%) 33/96 (34%) 18/48 (37%) NS

atypical 7/144 (5%) 2/96 (2%) 5/48 (10%) 0.0412

Kawasaki shock syndrome 25/176 (14%) 1/109 (0.9%) 24/67 (36%) <0.0001

macrophage activation syndrome 2/176 (1.1%) 1/109 (0.9%) 1/67 (1.5%) NS

Clinical outcomes

days to initiation of treatment 5 (4-7) [156] 6 (5-7) [90] 4 (3-5.25) [66] <0.0001
total duration of admission (days) 8 (6-12) [176] 7 (5-9) [109] 12 (8-19) [67] <0.0001
shock / hypotension 51/176 (29%) 6/109 (5.5%) 45/67 (67%) <0.0001

inotropes 45/176 (26%) 2/109 (1.8%) 43/67 (64%) <0.0001
mechanical ventilation 29/176 (16.5%) -- 29/67 (43%) <0.0001

PICU admission 67/176 (38%) -- --

Main clinical manifestations 

fever 176/176 (100%)

fever days to diagnosis 4 (3-6) [172] 5 (3-6) [106] 4 (2-5) [66] 0.0165

abdominal pain / diarrhea 139/176 (79%) 79/109 (72.5%) 60/67 (90%) 0.0075

rash 124/176 (70.5%) 85/109 (78%) 39/67 (58%) 0.0066

conjunctival injection 109/176 (62%) 68/109 (62%) 41/67 (61%) NS

oral mucuous membrane changes 91/176 (52%) 59/109 (54%) 32/67 (48%) NS

swollen hands and feet 63/176 (36%) 44/109 (40%) 19/67 (18%) NS

periungual desquamation 46/173 (26.6%) 30/108 (28%) 16/65 (25%) NS

lymphadenopathy 50/176 (28%) 33/109 (30%) 17/67 (25%) NS

pneumonitis or pneumonia 16/176 (9%) 5/109 (4.6%) 11/67 (16%) 0.0131

fever and coronary artery alterations 6/176 (3.4%) 1/109 (0.9%) 5/67 (7.5%) 0.0304

keratitis 4/176 (2.3%) 0/109 (0%) 4/67 (6%) 0.023

Main laboratory findings

lymphocyte count / µl 1546 (854-2599) [172] 1958 (1198-3455) [106] 903 (579-1692) [66] <0.0001

lymphopenia 113/174 (65%) 55/107 (51%) 58/67 (87%) <0.0001

platelet count *10
3
 / ul 183 (122-308) [175] 231 (142-371) [108] 140 (83-197) [67] <0.0001

hemoglobin (g/dl) 10.6 (9.7-11.7) [172] 10.9 (10-11.75) [105] 10.3 (9.1-11.3) [67] 0.0069

hematocrit (%) 31.7 (29-34.7) [175] 32 (30-35) [108] 30 (27-33) [67] 0.0012

C-reactive protein (mg/l) 154.8 (96-254.5) [174] 135 (69-231) [107] 196 (127-270) [67] 0.002

procalcitonin (ng/ml) 1.93 (0.57-7.1) [115] 0.88 (0.23-2.8) [62] 6.7 (1.8-20) [53] <0.0001

ferritin (ng/ml) 401 (210-785) [155] 290 (154-641) [93] 578 (359-1122) [62] <0.0001

elevated transaminases 57/176 (32%) 31/109 (28%) 26/67 (39%) NS

total bilirubin (mg/dl) 0.38 (0.23-0.69) [152] 0.33 (0.2-0.5) [94] 0.5 (0.3-1.1) [58] 0.001

albumin (g/dl) 3 (2.6-3.6) [158] 3.3 (2.8-3.7) [91] 2.7 (2.4-3.3) [67] <0.0001

K+ (mEq/l) 3.8 (3.5-4.2) [166] 4 (3.5-4.3) [99] 3.7 (3.4-4) [67] 0.0096

Na+  (mEq/l) 134 (132-137) [170] 135 (132-138) [103] 133 (130-136) [67] 0.0042

pro brain natriuretic peptide (pg/ml) 2206 (447-7862) [115] 614 (248-1867) [62] 6870 (3086-20840) [53] <0.0001

troponin (pg/ml) 24.4 (9-100) [159] 11.7 (6.7-52.3) [95] 58 (21-141) [64] <0.0001

D-dimer (ng/ml) 2630 (1520-4115) [145] 1990 (1235-3503) [86] 3910 (2245-6210) [59] <0.0001

Electrocardiographic findings

sinus tachycardia 49/160 (31%) 25/100 (25%) 24/60 (40%) 0.0529

conduction block (any) 10/176 (5.7%) 2/107 (1.8%) 9/67 (13.4%) 0.0034

repolarization abnormalities 22/148 (15%) 6/95 (6.3%) 16/53 (30%) 0.0002

Echocardiogram findings

any echocardiogram alteration 85/172 (49.4%) 35/105 (33%) 50/67 (75%) <0.0001

mitral valve insufficiency 52/172 (30%) 17/105 (16%) 35/67 (52%) <0.0001

tricuspid valve insufficiency 29/172 (17%) 13/105 (12%) 16/67 (24%) 0.0609

aortic valve insufficiency 3/172 (1.7%) 0/105 (0%) 3/67 (4.5%) 0.0575

MAPSE (mm) 12 (10-13.4) [85] 12 (10.5-14) [45] 11.5 (10-13) [40] NS

TAPSE (mm) 19 (16-20) [82] 18 (15-20) [47] 20 (16-20.5) [35] NS

ventricular dilatation 13/172 (7.6%) 1/105 (1%) 12/67 (18%) <0.0001

fractional shortening (%) 36 (30.5-41) [125] 38 (35-42.6) [68] 32 (28.5-36.5) [57] <0.0001

left ventricular wall motion alterations 23/167 (14%) 4/104 (3.8%) 19/63 (30%) <0.0001

pericardial effusion 34/172 (19.8%) 12/105 (11%) 22/67 (33%) 0.0008

any coronary artery alteration 32/173 (18.5%) 19/106 (18%) 13/67 (19%) NS

Stratification by PICU admission

Table 1. Demographic, clinical, laboratory and echocardiogram data for PICU admitted and non-admitted patients. 

Data are median (IQR) [n],  or number of cases/n (%). Statistical comparisons were performed with the Mann Whitney U test 

or Fisher Exact test as appropriate. 
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without involvement with involvement p

n 92 84

Age at presentation (mo) 71 (34.25-113) 73.5 (44.5-118) NS

Male/Female (ratio) 56/36 (1.56) 48/36 (1.33) NS

SARS-CoV-2 temporally associated 76/92 (83%) 73/84 (87%) NS

Clinical presentation

PIMS-TS 72/92 (78.3%) 71/84 (84.5%)

Kawasaki disease 73/92 (79.3%) 71/84 (84.5%) NS

Kawasaki shock syndrome 2/92 (2.2%) 23/84 (27.4%) <0.0001

Clinical outcomes

total duration of admission (days) 7 (5-10) 9.5 (7-14) <0.0001

shock / hypotension 15/92 (16%) 36/84 (43%) <0.0001

inotropes 7/92 (7.6%) 38/84 (45%) <0.0001

mechanical ventilation 6/92 (6.3%) 23/84 (27.4%) 0.0002

PICU admission 15/92 (16.3%) 52/84 (62%) <0.0001

deaths 1/84 (1.2%)

More common clinical manifestations 

fever 92/92 (100%) 84/84 (100%) NS

abdominal pain 69/92 (74.2%) 70/84 (83.3%) NS

rash 62/92 (66.7%) 62/84 (73.8%) NS

conjunctival injection 49/92 (52.7%) 60/84 (71.4%) 0.0194

oral mucuous membrane changes 40/92 (43%) 51/84 (60.7%) 0.0244

swollen hands and feet 33/92 (35.5%) 30/84 (35.7%) NS

lymphadenopathy 22/92 (23.7%) 28/84 (33.3%) NS

periungual desquamation 20/92 (21.5%) 26/81 (32.1%) NS

irritability 20/92 (21.5%) 14/84 (16.7%) NS

pneumonitis or pneumonia 3/92 (3.3%) 13/84 (15.5%) 0.0071

Main laboratory findings

lymphocyte count / µl 1683 (1019-3062) [90] 1125 (686-2246) [82] 0.0029

lymphopenia 54/92 (58.7%) 59/82 (72%) NS

platelet count *103/ µl 213 (124-334) [91] 156 (114.25-226) [84] 0.0127

hemoglobin (g/dl) 10.8 (10-11.8) [88] 10.25 (9.4-11.4) [84] 0.0131

hematocrit (%) 32.2 (30-35) [91] 30.2 (28-33.5) [84] 0.0027

C-reactive protein (mg/l) 135.4 (64.9-240.2) [92] 182 (115.6-271.3) [82] 0.0088

procalcitonin (ng/ml) 0.88 (0.24-3.2) [54] 3.2 (1.55-7.43) [65] 0.001

ferritin (ng/ml) 330 (145.5-701.5) [81] 491.5 (276-839.5) [74] 0.019

elevated transaminases 29/92 (31.2%) 28/84 (33.3%) NS

total bilirubin (mg/dl) 0.35 (0.2-0.63) [79] 0.47 (0.28-0.78) [73] 0.0231

albumin (g/dl) 2.9 (2.5-3.5) [81] 3.2 (2.7-3.6) [77] 0.0771

K+ (mEq/l) 3.99 (3.5-4.2) [84] 3.75 (3.4-4) [82] NS

Na+  (mEq/l) 135.5 (132.3-138.8) [88] 133 (130-136.3) [82] 0.001

pro brain natriuretic peptide (pg/ml) 538 (234.6-2539) [49] 4341 (1115-9000) [66] <0.0001

troponin (pg/ml) 13 (6.9-79.5) [81] 38.9 (10.7-148.5) [78] 0.0025

D-dimer (ng/ml) 2199 (1344-3780) [70] 3032 (1966-4588) [75] 0.0185

Electrocardiogram findings

sinus tachycardia 7/81 (8.6%) 42/79 (53.2%) <0.0001

conduction block (any) 1/92 (1.1%) 10/82 (12.2%) 0.0033

repolarization abnormalities 2/76 (2.6%) 20/72 (27.8%) <0.0001

Echocardiogram findings

mitral valve insufficiency 7/91 (7.7%) 45/81 (55.5%) <0.0001

tricuspid valve insufficiency 5/91 (5.5%) 24/81 (29.6%) <0.0001

aortic valve insufficiency 0/91 (0%) 3/81 (3.7%) NS

MAPSE (mm) 13 (11-14.75) [36] 11 (9.5-13) [49] 0.0041

TAPSE (mm) 19 (16-20) [38] 18 (15.5-20.5) [44] NS

ventricular dilatation 0/91 (0%) 13/81 (16%) <0.0001

fractional shortening (%) 38 (35-42) [63] 32.5 (28-38) [66] <0.0001

left ventricular wall motion alterations 0/90 (0%) 23/77 (29.9%) <0.0001

pericardial effusion 1/91 (1.1%) 33/81 (40.7%) <0.0001

any coronary artery alteration 14/92 (15.2%) 18/81 (22.2%) NS

Table 2. Demographic, clinical, laboratory and echocardiogram data for patients with and without 

acute myocardial alterations. 
Stratification by acute myocardial involvement

Data are median (IQR) [n], or number of cases/n (%). Statistical comparisons were performed with the Mann 

Whitney U test or Fisher Exact test as appropriate.
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Variable OR [95% CI] p 

days from first symptoms to treatment 0.49 [0.32-0.70] 0.0004

platelet count (data/10000) 0.93 [0.89-0.96] 0.0002

lymphopenia 6.27 [2.21-20.95] 0.0015

rash 0.24 [0.09-0.62] 0.0042

days with fever before diagnosis 1.57 [1.11-2.32] 0.0154

SARS-CoV-2 association 2.18 [0.58-8.76] 0.25

age 0.99 [0.98-1.01] 0.33

Table 3. Multiple regression analysis

Odds ratios and 95% confidence intervals, for all the variables included in the 

logistic model, and statistical significance of their contribution to the model. 
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variable

patients admitted 

to PICU/n patients % admitted

platelet count (platelets/ul)

a >300000 6/45 13.33%

b <300000 61/130 46.90% p<0.0001 (a vs b)

c <200000 54/98 55.10%

d <100000 22/27 81.50% p<0.0145 (c vs d)

days from first symtoms to treatment

a 7 or more 11/42 26.20%

b four or less 37/58 63.80% p=0.0003 (a vs b)

c three or less 19/30 63.30%

d two or less 11/12 91.70%

lymphopenia

without 9/61 14.75%

with 58/113 51.30% p<0.0001

rash

without 28/52 53.80%

with 39/124 31.45% p=0.0066

days with fever before diagnosis

a 7 or more 6/24 25.00%

b four or less 41/92 44.56%

c three or less 32/65 49.23%

d two or less 18/33 54.54% p=0.0324 (a vs d)

association with SARS-CoV-2

without 6/27 22.22%

with 61/149 40.94% p=0.0847

age (mo)

a >144 6/20 30.00%

Table 4. Relationship between changes in individual variables with predictive value according to 

the logistic model and probability of PICU admission.
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b 96-143 23/44 52.27%

c 48-95 23/58 39.65%

d 0-47 15/54 27.78% p=0.0213 (b vs d)

Effects of different levels of the assessed variables on risk of PICU admission. Statistical 

comparisons were performed with the Fisher exact test.
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All patients

PICU absent PICU present p

Electrocardiogram findings  at subacute follow up

sinus tachycardia 6/146 (4.1%) 3/89 (3%) 3/57 (5%) NS

conduction block (any) 2/172 (1.2%) 1/106 (0.9%) 1/66 (1.5%) NS

Echocardiogram findings at subacute follow up

any echocardiogram alteration 18/159 (11.3%) 5/96 (5.2%) 13/63 (21%) 0.0041

mitral valve insufficiency 7/159 (4.4%) 3/96 (3.1%) 4/63 (6%) NS

tricuspid valve insufficiency 5/159 (3.1%) 4/96 (4.2%) 1/63 (1.6%) NS

aortic valve insufficiency 0/159 (0%) 0/96 (0%) 0/63 (0%) NS

MAPSE (mm) 14 (12-15) [79] 14 (11-15) [39] 14 (12-16) [40] NS

TAPSE (mm) 19 (16-22) [83] 19 (16-22) [43] 19.4 (17-22) [40] NS

ventricular dilatation 1/159 (0.6%) 0/96 (0%) 1/63 (1.6%) NS

fractional shortening (%) 39 (36-44) [107] 41 (37-45) [57] 38 (35-42) [50] 0.0592

left ventricular wall motion changes 2/158 (1.3%) 0/95 (0%) 2/63 (3.2%) NS

pericardial effusion 8/158 (5.1%) 3/96 (3%) 5/62 (8%) NS

any coronary artery alteration 4/159 (2.5%) 2/96 (2.1%) 2/63 (3.2%) NS

Table 5. Echocardiogram data for PICU admitted and non-admitted patients during a subacute follow up. 

Stratification by PICU admission

Data are median (IQR) [n],  or number of cases/n (%). Statistical comparisons were performed with the Mann Whitney 

U test or Fisher Exact test as appropriate. 
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