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ABSTRACT
Introduction. Kawasaki disease (KD) and pediatric inflammatory multisystem syndrome (PIMS) are similar vasculitis con-
ditions affecting medium and small vessels, particularly the coronary arteries. This study aimed to highlight diagnostic 
and treatment challenges in a case initially diagnosed as PIMS, which evolved into atypical KD.
Materials and methods. A 2-year-10-month-old male was admitted with a high fever persisting for 6 days, unresponsive 
to antipyretics.
Results. On admission, the patient exhibited a poor general condition, pale skin, non-pruritic erythematous rash, and 
enlarged, non-painful lymph nodes. Laboratory tests showed elevated inflammatory markers, leukocytosis with neutro-
philia, hypoalbuminemia, liver enzyme abnormalities, altered cardiac markers, and elevated D-dimers, but no initial echo-
cardiographic changes. Positive SARS-CoV-2 antibodies led to an initial PIMS diagnosis, and treatment with intravenous 
methylprednisolone, antiplatelet, anticoagulant therapy, and hepatoprotective agents was started. The patient’s condi-
tion initially improved but then worsened with febrile spikes, rash, neutropenia, thrombocytopenia, anemia, and coro-
nary artery dilation on echocardiography. This led to a diagnosis of KD with atypical onset, and treatment with immuno-
globulin, antiplatelet, and anticoagulant therapy was initiated. The patient’s condition improved slowly.
Conclusions. KD and PIMS share overlapping characteristics, making them difficult to distinguish. There is no definitive 
criterion to differentiate KD and PIMS, leading to potential diagnostic errors.
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INTRODUCTION

Kawasaki Disease (KD) is an acute inflammatory 
illness that targets medium and small arteries, par-
ticularly those in the coronary system [1]. It is 
among the most common types of vasculitis in chil-
dren and adolescents. The disease has the highest 
incidence rate in Asia, particularly in children un-
der 5 years of age, and the lowest incidence rate in 
Europe [2]. KD predominantly occurs in young chil-
dren, with most cases occurring between the ages of 
6 months and 5 years, though it is not exclusive to 

this age group [3]. The coronary arteries are the 
most commonly affected by KD, which can result in 
aneurysms and long-term cardiovascular complica-
tions. Consequently, KD is one of the primary causes 
of acquired heart disease in children in developed 
countries [4]. The etiology of KD has remained un-
known for decades; earlier theories proposed that 
an unidentified infectious pathogen triggers the dis-
ease and are still somewhat accepted. However, it is 
now more likely that known viral agents and genet-
ic predisposition, coupled with an abnormal im-
mune response, play a significant role in the devel-
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opment of KD [5]. KD is diagnosed based on clinical 
criteria and by ruling out other possible causes, as 
there are no specific markers for the disease. Typi-
cally, the classic form of KD features a fever lasting 
at least 5 days, along with 4 or more of the following 
clinical signs: a polymorphous rash, changes in the 
oral mucosa (cracked lips or strawberry tongue), 
cervical lymphadenopathy, bilateral non-exudative 
conjunctivitis, and changes in the extremities such 
as palmar and plantar erythema, desquamation, or 
edema. Incomplete KD is characterized by fever 
with insufficient clinical criteria, but may still lead 
to coronary artery aneurysms, while atypical KD is 
defined by fever accompanied by clinical manifesta-
tions different from the typical form [6]. Beyond the 
classic criteria, KD can present with additional fea-
tures such as arthritis, uveitis, pancreatitis, abdomi-
nal pain, jaundice, or neurological symptoms, which 
can contribute to delays in diagnosis.

Treatment of KD involves the administration of 
intravenous Immunoglobulin (IVIG) at a dose of 2g/
kg/body weight/24 hours. Early treatment with IVIG 
has shown to reduce cardiac complications in 4-6% 
of patients when combined with aspirin at a dose of 
30-50 mg/kg/body weight/day during the febrile epi-
sode, followed by a reduction of the dose to 3-5 mg/
kg/body weight/day, especially if coronary aneu-
rysms occur. Additionally, in such cases, antiplatelet 
and anticoagulant therapy are also recommended. 
However, there are KD cases, approximately 10-
20%, that do not respond to the initial dose of IVIG, 
in which case a second dose is recommended, along 
with methylprednisolone pulsed therapy at 30 mg/
kg/day, maximum 1 g/day, for 3 days. Other thera-
peutic options include Infliximab, cyclosporine, or 
Anakinra, although there is no clear data regarding 
the optimal choice [7-9].

Pediatric Inflammatory Multisystem Syndrome 
(PIMS) in children and adolescents emerged during 
the SARS-CoV-2 pandemics, with the UK National 
Health Service being the first to recognize this as-
pect on April 25th, 2020 [10]. Since then, numerous 
studies and research have been conducted in re-
gions with a high incidence of severe acute respira-
tory syndrome caused by coronavirus 2 (SARS-
CoV-2), where multiple cases of PIMS have been 
documented. These patients often fulfill the criteria 
for KD as defined by the American Heart Associa-
tion [11-14].  Thus, clinical manifestations include 
persistent fever, mucocutaneous involvement, lym-
phadenopathy, gastrointestinal symptoms, and of-
ten cardiovascular dysfunction [15]. 

The first-choice therapy for PIMS comprises a 
combination of intravenous immunoglobulin and 
intravenous methylprednisolone at a dose of 1-2 
mg/kg/body weight/day, plus low-dose aspirin at 3-5 
mg/kg/body weight/day in all patients without hem-

orrhagic risk. Unlike KD, a second dose of intrave-
nous immunoglobulin is not indicated. If refractory 
disease is suspected, treatment with methylpredni-
solone pulsed therapy or consideration of Inflixi-
mab or Anakinra therapy is recommended [16].

Considering all these aspects, we have chosen to 
present a case that highlights the differences be-
tween KD and PIMS. The aim of this case report was 
to highlight the difficulties encountered when deal-
ing with a case of PIMS that also exhibits character-
istics of KD.

CASE REPORT

Reasons for Admission

We present the case of a 2 years and 10-month-
old male, who was admitted to the Pediatric Clinic I, 
Targu Mures due to high fever persisting for 6 days, 
which responded poorly to antipyretics, along with 
rhinorrhea and dysphagia. The patient had received 
symptomatic treatment and antibiotics being admit-
ted at the territorial hospital, but without improve-
ment. Although, the rapid antigen test for SARS-
CoV-2 was negative, from the medical history, we 
noted that the patient’s mother had experienced res-
piratory symptoms with anosmia and ageusia ap-
proximately 3 weeks prior to the child’s admission.

Physical Examination 

The physical examination at the time of admis-
sion revealed a compromised general status, the pa-
tient being afebrile at admission, presenting with a 
distressed appearance, with a crying and tired face, 
pale skin, erythematous rash without pruritus, non-
confluent on the anterior part of the thorax, bilat-
eral laterocervical and submandibular adenopathies, 
non-painful to palpation, with balanced cardiac and 
respiratory functions, without signs of meningeal  
irritation, weighing 12 kg upon admission.

Evaluation and Diagnosis

Clinical examination at 24 hours post-admission 
revealed a compromised general status, facial asym-
metry, prompting a neurological consultation which 
interpreted the symptoms as peripheral right-sided 
facial palsy post-COVID, recommending symptomat-
ic treatment. Laboratory tests performed at admis-
sion showed elevated inflammatory markers (C-re-
active protein: 138 mg/l, erythrocyte sedimentation 
rate: 95 mm/h), leukocytosis (19.040x10³/μl) with 
neutrophilia (16.090x10³/μl, 84.5%), hypoalbumine-
mia (3.47 g/dl), hepatic cytolysis syndrome (aspar-
tate aminotransferase 775 U/L, alanine aminotrans-
ferase 459 U/L, gamma glutamyl transferase 645 
U/L), positive cardiac markers (Troponin I 41,6 ng/l, 
NTproBNP: 1286 pg/ml), elevated D-dimers (2,601 
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μg/ml), the cardiological exam not revealing any 
changes at this point. Neutralizing antibodies for 
SARS-CoV-2 were positive. Blood cultures performed 
during the febrile episode were negative. With all 
these anamnestic, clinical, and paraclinical data, we 
raised suspicion of PIMS with both hepatic and neu-
rological involvement, prompting initiation of treat-
ment with intravenous Methylprednisolone, anti-
platelet and anticoagulant therapy, hepatoprotective 
agents, maintaining the antibiotic treatment initiat-
ed at the local level, with initially favorable evolu-
tion.

Management. Monitoring. Evolution.

The patient was hospitalized in Pediatric Clinic I 
for 8 weeks, during which periodic clinical and par-
aclinical reassessments were performed. Following 
the initiation of steroid anti-inflammatory therapy 
and symptomatic treatment, the initial evolution 
was favorable, with resolution of febrile spikes, rash 
disappearance, and improvement in general condi-
tion. However, at approximately 4 days post-admis-
sion, febrile spikes recurred accompanied by rash, 
which responded to antipyretics. Considering these 
clinical changes, laboratory tests were repeated,  
revealing neutropenia (0.750×10³/μl), thrombocyto-
penia (66×10³/μl), hypochromic anemia (Hgb: 8.3 g/
dl, decreasing to 6.9 g/dl), mildly elevated inflamma-
tory markers (C-reactive protein 7 mg/l), significant-
ly elevated ferritin (3337 ng/ml), elevated lactate 
dehydrogenase (1654 U/L), other coagulogram 
changes (fibrinogen: 118 mg/dl, INR: 1.06, APTT: 19.8 
sec), and elevated D-dimers (10,370 ng/ml). Suspi-
cion of malignancy arose, prompting a bone mar-
row biopsy, under the cover of steroid treatment, 
which did not reveal atypical cellular elements. We 
continued steroid therapy, intravenous hepatopro-
tective treatment, and symptomatic management 
with a stable evolution. At 2 weeks post-admission, 
rash recurred, along with febrile spikes. Laboratory 
tests showed elevated inflammatory markers, per-
sistent neutropenia, with platelets within normal 
limits, persistent anemia, mild coagulogram chang-
es. A pediatric cardiology consultation was request-
ed, and based on echocardiography, the diagnosis of 
coronary artery dilatation was established: left cor-
onary artery: 2.4 mm (Z score 2.93) - dilated, remain-
ing dilated throughout the visible echocardiograph-
ic course, right coronary artery diameter: 2.2 mm  
(Z score 1.67) slightly dilated, with good biventricu-
lar systolic-diastolic function. Considering all these 
data, the diagnosis of atypical Kawasaki disease was 
established, prompting initiation of immunoglobu-
lin treatment according to the protocol, antiplatelet 
and anticoagulant therapy according to recommen-
dations, with maintenance of hepatoprotective ther-
apy.

Neurological reassessment was also performed, 
considering the patient’s muscle hypotonia with bi-
lateral rizomelic motor deficit, being able to lift only 
with assistance, these manifestations being inter-
preted in the context of prolonged steroid anti-in-
flammatory therapy. The evolution was slowly fa-
vorable both clinically and paraclinically, requiring 
gradual reduction of methylprednisolone doses, 
maintenance of anticoagulant and antiplatelet ther-
apy, and hepatoprotective treatment. The patient 
was discharged after 8 weeks in good general condi-
tion, afebrile, with balanced cardiac and respiratory 
functions, with recommendations to continue anti-
platelet treatment and periodic pediatric and cardi-
ological reassessments.

DISCUSSIONS

KD is a systemic vasculitis commonly found in 
pediatric patients, particularly those under the age 
of 5. In developed countries, if left untreated, it be-
comes the predominant cause of acquired heart dis-
ease in 25% of affected children [17]. The etiopatho-
genesis of this disease remains incompletely 
understood, encompassing uncertainties about the 
causative agent, the immune system’s role, the 
mechanisms driving the disease, and potential long-
term consequences. PIMS is a newly identified con-
dition that appeared during the SARS-CoV-2 pan-
demic [18-22]. While most children infected with 
SARS-CoV-2 show no symptoms, a small percentage 
develop PIMS, manifesting with fever, low blood 
pressure, digestive issuses, and heart dysfunction 
[22]. Initially, PIMS was termed Kawasaki-like syn-
drome due to mucocutaneous symptoms and other 
clinical and paraclinical similarities. Similarly, our 
patient presents both criteria corresponding to the 
diagnosis of PIMS, such as suggestive hereditary 
and collateral history (mother with respiratory ill-
ness), positive antibodies for SARS-CoV-2, elevated 
inflammatory markers, anemia, leukopenia, throm-
bocytopenia, and clinical manifestations, as well as 
elements that could classify it under the diagnosis of 
KD, namely clinical manifestations, paraclinical in-
vestigations, and cardiac involvement. 

Despite the global spread of the COVID-19 pan-
demic, resulting in over 2.7 million deaths, children 
have accounted for only a small percentage (0.2%) 
of the infected population [23]. Mortality rates 
among children were reported to be low, ranging 
from 0.02% in 5,015 children with mild cases to 2% 
in 319 children with severe cases and/or preexisting 
chronic conditions, including obesity [24]. Nonethe-
less, there have been instances where groups of 
children developed “cardiogenic shock,” character-
ized by a decreased left ventricular ejection fraction 
and elevated cardiac enzymes. They also exhibited 
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unusually low diastolic pressure suggestive of “toxic 
shock,” along with other features reminiscent of KD, 
as described in England, Italy, France, and the USA 
[25]. 

The latest review has examined recent develop-
ments in the epidemiology, pathophysiology, clinical 
and biological features, as well as current treatment 
strategies for Pediatric Inflammatory Multisystem 
Syndrome (PIMS) associated with SARS-CoV-2 [26]. 
While SARS-CoV-2 infection in children typically 
manifests as mild with a low mortality rate, there is 
increasing recognition of Pediatric Inflammatory 
Multisystem Syndrome (PIMS), also known as Multi-
system Inflammatory Syndrome in Children (MIS-C) 
associated with COVID-19. This syndrome can lead 
to severe illness and long-term disabling side ef-
fects. Although PIMS shares clinical and laboratory 
characteristics with KD, it possesses distinct fea-
tures and necessitates a clear clinical and patho-
physiological definition [27]. As observed, not all 
children with PIMS have a positive PCR test for 
SARS-CoV-2 infection, PIMS occurring later, about 
3-4 weeks after acute infection, being a post-infec-
tious complication, a primary complication of SARS-
CoV-2 infection [27]. There are several theories of 
PIMS pathophysiology, the most accepted being the 
dependence of the disease on IgG antibodies and the 
cytokine storm, with antibodies having the ability to 
activate monocytes leading to persistent pancytope-
nia and severe activation of CD8 T cells [28,29]

KD and PIMS have overlapping characteristics, 
as we have shown, which pose a challenge in distin-
guishing between the two entities. Unfortunately, 
there is no definitive criterion to absolutely distin-
guish these two pathologies, which often leads to 
diagnostic errors [30]. Additionally, PIMS is a rela-
tively new entity compared to KD, so its etiology, 
physiopathology, diagnostic criteria, and treatment 
are still under research and continuous discussion. 
The management of this syndrome relies on KD 
management and other similar pathologies, high-
lighting the importance of further investigations to 
establish a rapid and accurate diagnosis with a fa-
vorable prognosis [31]. One of the criteria for PIMS 
reported in the studies, which in fact differentiates 
it from KD, is age. It has been observed that PIMS 
affects children aged above 9 years and young peo-
ple under 21 years. These individuals typically pre-
sent with persistent fever and involvement of at 
least two organ systems, such as gastrointestinal, 
hematological, mucocutaneous, respiratory, muscu-
loskeletal, neurological, and/or renal systems [32]. 
Furthermore, PIMS may manifest with arterial hy-
potension or cardiogenic shock, along with cardiac 
abnormalities such as myocardial dysfunction, peri-
carditis, valvulopathies, or coronary anomalies. Di-
agnostic assessments may reveal modified echocar-

diographic findings and elevated cardiac enzymes 
like Troponin and NT-Pro BNP, as well as coagulopa-
thy or increased D-dimers [32]. Thus, so far, we have 
three types of presentations of PIMS, such as persis-
tent fever and gastrointestinal symptoms, cardio-
genic shock and left ventricular dysfunction, and 
the third Kawasaki-like syndrome type.

PIMS may exhibit distinct features from KD, such 
as an onset age above 7 years and widespread car-
diovascular involvement, implying a generalized 
immune-mediated disorder. However, the patho-
physiology of PIMS remains unclear. Potential 
mechanisms include the recognition of antibodies 
or T cells to viral antigens expressed on infected 
cells, the formation of immune complexes that trig-
ger inflammation, and viral superantigen sequences 
that activate host immune cells. Most COVID-19-as-
sociated PIMS cases have been managed using 
standard KD protocols. In patients with cardiac dys-
function and arterial hypotension, inotropic and 
vasoactive agents are often necessary, and antico-
agulants are frequently used. However, the medium 
and long-term outcomes of PIMS, such as the risk of 
coronary aneurysm formation, are still uncertain 
and necessitate ongoing careful monitoring [33].

Most children with COVID-19 remain asympto-
matic, with fewer than 10% needing hospitalization, 
and only 2 out of 100,000 developing PIMS. Nonethe-
less, it is crucial to remain alert when a child or ado-
lescent presents with persistent fever, particularly if 
they have a history of SARS-CoV-2 infection. Both 
PIMS and KD are hiperinflammatory conditions that 
can affect the cardiovascular system, but PIMS is di-
rectly linked to the SARS-CoV-2 viral illness [34].

CONCLUSIONS

In conclusion, we are currently facing two simi-
lar yet distinct entities, and the differences between 
them are subtle and often challenging, especially in 
the absence of a defining criterion for PIMS, the 
newly emerged entity. Over time and in multiple 
studies, notable differences between KD and PIMS 
have been found to be related to age, geographic 
area, and clinical manifestations. PIMS is more com-
mon in Europe and North and South America, while 
KD is more frequently encountered in Asia. Clinical 
manifestations, such as fever duration, also differ 
between the two conditions. Treatment and man-
agement approaches may also have subtle varia-
tions. It is important to recognize PIMS as quickly as 
possible to ensure correct management and moni-
tor long-term complications, as this condition can be 
life-threatening.

Conflict of interest: none declared
Financial support: none declared



Romanian Journal of Pediatrics  – Volume 73, No. 2, 202482

REFERENCES
1.	 Singh S, Jindal AK, Pilania RK. Diagnosis of Kawasaki disease. Int J 

Rheum Dis. 2018; 21(1):36-44. doi: 10.1111/1756-185X.13224
2.	 Cimaz R, Fanti E, Mauro A, Voller F, Rusconi F. Epidemiology of Kawasaki 

disease in Italy: surveillance from national hospitalization records. Eur J 
Pediatr. 2017 Aug;176(8):1061-5. doi: 10.1007/s00431-017-2947-3

3.	 Wood LE, Tulloh RM. Kawasaki disease in children. Heart. 
2009;95(10):787-92. doi: 10.1136/hrt.2008.143669

4.	 Lenka V, Jirı B, Vera K. Pathophysiological and clinical point of view on 
Kawasaki disease and MIS-C. Pediatr Neonatol. 2023 Sep;64(5):495-
504. doi: 10.1016/j.pedneo.2023.05.002

5.	 Rowley AH, Baker SC, Orenstein JM, Shulman ST. Searching for the 
cause of Kawasaki disease-cytoplasmic inclusion bodies provide new 
insight. Nat Rev Microbiol. 2008 May;6(5):394-401. doi: 10.1038/
nrmicro1853

6.	 Rife E, Gedalia A. Kawasaki disease: an update. Curr Rheumatol Rep. 
2020 Sep;22(10):75. doi: 10.1007/s11926-020-00941-4

7.	 Shreya A, Devendra KA. Kawasaki disease: etiopathogenesis and novel 
treatment strategies. Expert Rev Clin Immunol. 2017 Mar;13(3):247-58. 
doi: 10.1080/1744666X.2017.1232165

8.	 Del Giudice E, Sota J, Orlando F, Picciano L, Cimaz R, Cantarini L, et al. 
Offlabel use of canakinumab in pediatric rheumatology and rare 
diseases. Front Med. 2022 Oct; 9:998281. doi: 10.3389/
fmed.2022.998281

9.	 Magalhães CMR, Magalhães Alves NR, Oliveira KMA, Silva IMC, Gandolfi 
L, Pratesi R. Sensorineural hearing loss: an underdiagnosed 
complication of Kawasaki disease. J Clin Rheumatol. 2010 Oct; 
16(7):322-5. doi: 10.1097/RHU.0b013e3181f603bc

10.	Jones VG, Mills M, Suarez D, et al. COVID-19 and Kawasaki disease: 
novel virus and novel case. Hosp Pediatr. 2020 Jun;10(6):537-40.  
doi: 10.1542/hpeds.2020-0123

11.	Abrams JY, Godfred-Cato SE, Oster ME, Chow EJ, Koumans EH, Bryant B, 
et al. Multisystem Inflammatory Syndrome in Children (MIS-C) 
associated with SARS-CoV-2: A rystematic review. J Pediatr. 2020 
Nov;226:45-54.e1. doi: 10.1016/j.jpeds.2020.08.003

12.	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. 2020 Jun;3:369:m2094. doi: 10.1136/bmj.m2094

13.	Whittaker E, Bamford A, Kenny J, Kaforou M, Jones CE, Shah P, et al. 
Clinical characteristics of 58 children with a Pediatric Inflammatory 
Multisystem Syndrome Temporally Associated With SARS-CoV-2. JAMA. 
2020 Jul;324(3):259-69. doi: 10.1001/jama.2020.10369

14.	Moraleda C, Serna-Pascual M, Soriano-Arandes A, Simó S,Epalza C, 
Santos M, et al. Multi-Inflammatory Syndrome in Children related to 
SARS-CoV-2 in Spain. Clin Infect Dis. 2021 May;72(9):e397-e401.  
doi: 10.1093/cid/ciaa1042

15.	Zhou C, Zhao Y, Wang X, Huang Y, Tang X, Tanga L. Laboratory 
parameters between multisystem inflammatory syndrome in children 
and Kawasaki disease. Pediatr Pulmonol. 2021Dec; 56(12):3688-98.  
doi: 10.1002/ppul.25687

16.	Henderson A, Canna SW, Friedman KG, Gorelik M, Lapidus SK, Bassiri H, 
et al. American College of Rheumatology clinical guidance for 
multisystem inflammatory syndrome in children associated with 
SARS-CoV-2 and hyperinflammation in pediatric COVID-19: version 3. 
Arthritis Rheumatol. 2022Apr; 74(4):e1-20. doi: 10.1002/art.42062

17.	McCrindle BW, Rowley AH, Newburger JW, et al. Diagnosis, treatment, 
and long- term management of Kawasaki disease: a scientific statement 
for health professionals from the American Heart Association. 
Circulation. 2017 Apr;135(17):e927-99. doi: 10.1161/
CIR.0000000000000484 

18.	Verdoni L, Mazza A, Gervasoni A, et al. An outbreak of severe 
Kawasaki-like disease at the Italian epicentre of the SARS-CoV-2 

epidemic:an observational cohort study. Lancet. 2020 
Jun;395(10239):1771-8. doi: 10.1016/S0140-6736(20)31103-X

19.	Cheung EW, Zachariah P, Gorelik M, et al. Multisystem inflammatory 
syndrome related to COVID-19 in previously healthy children and 
adolescents in New York City. JAMA. 2020 Jul;324(3):294-6. doi: 
10.1001/jama.2020.10374

20.	Riphagen S, Gomez X, Gonzalez-Martinez C, et al. Hyperinflammatory 
shock in children during COVID-19 pandemic. Lancet. 2020 
May;395(10237):1607-8. doi: 10.1016/S0140-6736(20)31094-1

21.	Belhadjer Z, Meot M, Bajolle F, et al. Acute heart failure in multisystem 
inflammatory syndrome in children in the context of global SARS-CoV-2 
pandemic. Circulation. 2020 Aug;142(5):429-36. doi: 10.1161/
CIRCULATIONAHA.120.048360

22.	Feldstein LR, Rose EB, Horwitz SM, et al. Multisystem inflammatory 
syndrome in U.S. children and adolescents. N Engl J Med. 2020 
Jul;383(4):334-46. doi: 10.1056/NEJMoa2021680

23.	Wu Z, McGoogan JM. Characteristics of and important lessons from the 
Coronavirus Disease 2019 (COVID-19) outbreakin China: summary of a 
report of 72314 cases from thechinese center for disease control and 
prevention. JAMA. 2020 Apr;323(13):1239-42. doi: 10.1001/
jama.2020.2648

24.	Bailey LC, Razzaghi H, Burrows EK, et al. Assessment of 135 794 
pediatric patients tested for severe acute respiratory syndrome 
coronavirus 2 across the United States. JAMA Pediatr. 2021 
Feb;175(2):176-84. doi: 10.1001/jamapediatrics.2020.5052

25.	Lappin E, Ferguson AJ. Gram-positive toxic shock syndromes. Lancet 
Infect Dis. 2009 May;9(5):281-90. doi: 10.1016/S1473-3099(09)70066-0

26.	Jiang L, Tang K, Levin M, et al. COVID-19 and multisysteminflammatory 
syndrome in children and adolescents. Lancet Infect Dis. 2020 
Nov;20(11):e276-88. doi: 10.1016/S1473-3099(20)30651-4

27.	Hennon TR, Penque MD, Abdul-Aziz R, et al. COVID-19 associated 
multisystem inflammatory syndrome in children (MIS-C) guidelines; a 
western New York approach. Prog Pediatr Cardiol. 2020 
May;23:101232. doi: 10.1016/j.ppedcard.2020.101232

28.	Carter MJ, Shankar-Hari M, Tibby SM. Paediatric inflammatory 
multisystem syndrome temporally-associated with SARS-CoV-2 
infection: an overview. Intensive Care Med. 2021 Jan;47(1):90-3.  
doi: 10.1007/s00134-020-06273-2

29.	Son MB, Friedman K. COVID-19: multisystem inflammatory syndrome in 
children (MIS-C) clinical features, evaluation, and diagnosis. UpToDate. 
2021.

30.	Zou H, Lu J, Liu J, et al. Characteristics of pediatric multisystem 
inflammatory syndrome (PMIS) associated with COVID-19: a meta-
analysis and insights into pathogenesis. Int J Infect Dis. 2021 
Jan;102:319-26. doi: 10.1016/j.ijid.2020.11.145

31.	CDC. Multisystem inflammatory syndrome in children(MIS-C).Centers 
for Disease Control and Prevention. UpToDate.2021.https://www.cdc.
gov/misc/cases/index.hml.

32.	Dufort EM, Koumans EH, Chow EJ, et al. Multisystem inflammatory 
syndrome in children in New York State. N Engl J Med. 2020 
Jul;383(4):347-58. doi: 10.1056/NEJMoa2021756

33.	Henderson LA, Canna SW, Friedman KG, et al. American College of 
Rheumatology Clinical guidance for multisystem inflammatory 
syndrome in children associated with SARS-CoV-2 and 
hyperinflammation in pediatric COVID-19: version 1. Arthritis 
Rheumatol. 2020 Nov;72(11):1791-805. doi: 10.1002/art.41454

34.	Arízaga-Ballesteros V, Gutierrez-Mendoza MA, Villanueva-Sugishima KR 
and Santos-Guzmán J. Pediatric Inflammatory Multisystem Syndrome or 
Multisystem Inflammatory Syndrome in Children: A New Thread in 
Pandemic Era. Global Pediatric Health.  
2021Oct;29:8:2333794X211050311. doi: 10.1177/2333794X211050311

http://doi.org/10.1111/1756-185X.13224
http://doi.org/10.1007/s00431-017-2947-3
http://doi.org/10.1136/hrt.2008.143669
http://doi.org/10.1016/j.pedneo.2023.05.002
http://doi.org/10.1038/nrmicro1853
http://doi.org/10.1038/nrmicro1853
http://doi.org/10.1007/s11926-020-00941-4
http://doi.org/10.1080/1744666X.2017.1232165
http://doi.org/10.3389/fmed.2022.998281
http://doi.org/10.3389/fmed.2022.998281
http://doi.org/10.1097/RHU.0b013e3181f603bc
http://doi.org/10.1542/hpeds.2020-0123
http://doi.org/10.1016/j.jpeds.2020.08.003
http://doi.org/10.1136/bmj.m2094
http://doi.org/10.1001/jama.2020.10369
http://doi.org/10.1093/cid/ciaa1042
http://doi.org/10.1002/ppul.25687
http://doi.org/10.1002/art.42062
http://doi.org/10.1161/CIR.0000000000000484 
http://doi.org/10.1161/CIR.0000000000000484 
http://doi.org/10.1016/S0140-6736(20)31103-X
http://doi.org/10.1001/jama.2020.10374
http://doi.org/10.1016/S0140-6736(20)31094-1
http://doi.org/10.1161/CIRCULATIONAHA.120.048360
http://doi.org/10.1161/CIRCULATIONAHA.120.048360
http://doi.org/10.1056/NEJMoa2021680
http://doi.org/10.1001/jama.2020.2648
http://doi.org/10.1001/jama.2020.2648
http://doi.org/10.1001/jamapediatrics.2020.5052
http://doi.org/10.1016/S1473-3099(09)70066-0
http://doi.org/10.1016/S1473-3099(20)30651-4
http://doi.org/10.1016/j.ppedcard.2020.101232
http://doi.org/10.1007/s00134-020-06273-2
http://doi.org/10.1016/j.ijid.2020.11.145
http://doi.org/10.1056/NEJMoa2021756
http://doi.org/10.1002/art.41454
http://doi.org/10.1177/2333794X211050311 

