
Abstract 
Severe acute respiratory syndrome coronavirus 2 
currently represents an ongoing global pandemic. Earlier 
reports suggested that children were either unaffected by 
the infection or suffered from a mild course of the disease. 
However, recently it was established that coronavirus 
might infect children in severe forms as multi-system 
inflammatory syndrome, or the so-called Kawasaki-like 
disease. The true scope of this disease spectrum and the 
precise consequence of coronavirus infection remains 
unclear. The current narrative review was planned to 
analyse studies in which aseptic meningitis was an initial 
presentation of the multi-system inflammatory syndrome 
to highlight the importance of coronavirus disease-2019 
testing in youngsters presenting with Kawasaki-like 
symptoms, especially in the presence of a confirmed 
history of contact with a positive case. Therefore, a high 
suspicion index is needed to diagnose important 
presentation of coronavirus disease-2019 in childhood. 
This current review critically discusses the diversity in 
clinical presentation, guidelines for the diagnosis, and up-
to-date treatment strategies. 
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Introduction 
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection had spread quickly throughout the 
globe.1 Though coronavirus disease 2019 (COVID-19) 
appears to be milder in children than in adults, severe 
forms and diverse presentations have lately been 
documented. Since April 2020, there have been 
international reports of COVID-19-related severe 
consequences in formerly healthy children who have been 
hospitalised with cardiogenic shock or Kawasaki disease-
like presentations that were temporarily linked with SARS-
CoV-2 infections.2,3 Different terms have been used to 

describe this severe presentation. It has been named the 
Paediatric Multi-system Inflammatory Syndrome 
temporarily associated with COVID-19 (PIMS-TS) in the 
United Kingdom, and the Multisystem Inflammatory 
Syndrome associated with COVID-19 (MIS-C) in the United 
States.4 Fever, severe sickness and involvement of two or 
more body organs, in addition to lab findings of 
inflammation and laboratory or epidemiologic evidence of 
SARS-CoV-2 infection characterise the clinical presentation 
of MIS-C. Some characteristics of MIS-C are similar to those 
of the Kawasaki disease (KD), toxic shock syndrome and 
secondary haemophagocytic lymphohistiocytosis/ 
macrophage activation syndrome.5 The diagnosis of MIS-C 
is usually made once the patient fulfils the World Health 
Organisation (WHO) or the Centres for Disease Control and 
Prevention (CDC) diagnostic criteria.6,7 Neurological 
manifestations are increasingly being described in 
children with MIS-C, and the cause of the increased 
frequency remains unknown. The mechanism, however, 
may differ. Some postulated cerebrovascular 
thromboembolism was found in adult COVID19 cases.8 
Others proposed that the neurological symptoms were 
caused by SARS-CoV-2 directly invading the central 
nervous system (CNS). Laboratory findings demonstrate 
the angiotensin-converting enzyme 2 (ACE2) expression in 
both neurons and glial cells in primary host cells, which 
supports the final theory.9 The real magnitude of the 
clinical spectrum of disease and the precise impact of 
SARS-CoV-2 infection is unknown. It is also unknown 
whether SARS-CoV-2 can be considered a trigger for KD 
development or whether KD exhibited unusual and 
atypical clinical symptoms through the SARS-CoV-2 
pandemic.  

The current narrative review was planned to summarise 
the most important clinical, diagnostic and therapeutic 
approaches for this serious COVID-19-associated illness. 

MIS-C definition: Some people may meet all or some of 
the KD criteria, but they ought to be documented to 
match the case description for MIS-C. The diagnosis 
should be considered in any evidence of SARS-CoV-2 
infection in a juvenile fatality. The definition of MIS-C is 
based on three main pillars. 

These include any case aged <21 years complaining of 
fever, laboratory evidence of inflammation, and clinically 
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severe disease requiring hospital admission with 
multisystem (>2) comorbidity involving heart, kidney, 
lungs, blood, gastrointestinal tract, skin or neurology. 
Besides, there are no other possible diagnoses explaining 
the clinical picture. Also, there is positivity for new-onset 
SARS-CoV-2 infection by Reverse transcription 
polymerase chain reaction (RT-PCR), infection, serology or 
antigen testing, or established contact with a suspected 
or positive COVID-19 case within the preceding month.10 

It should be noted that fever has to be >38°C for >24 
hours or a report of subjective fever lasting >24 hours. As 
for the inflammatory laboratory results, they include, but 
not confined to, erythrocyte sedimentation rate (ESR), 
increased C-reactive protein (CRP), D-dimer, ferritin, 
fibrinogen, lactic acid dehydrogenase (LDH), 
procalcitonin, raised neutrophils, decreased lymphocyte 
or interleukin 6 (IL-6) and decreased albumin.10 

Clinical presentation of MIS-C: In addition to the 
persistent fever, inflammation proved by lab testing, and 
signs of organ dysfunction or shock, a broad spectrum of 
presentations has been described. Common symptoms 
include Kawasaki-like disease: inflamed red eye, hand and 
feet appearing swollen and red, rash, lips may appear red 
and fissured, and lymphadenopathy. Also, enlargement and 
aneurysms of coronary arteries have been reported in some 
children.5,11 Some children have gastrointestinal symptoms, 
such as being nauseous and have abdominal pain, loose 
stools, while others had inflammation of the colon or the 
liver. Some presented with acute toxic shock syndrome-like 
features with signs of impaired cardiac output and over-
activation of the inflammatory cascade. Thrombosis or 
impaired renal function have also been reported. Others 
complained of breath shortness, implying congestive heart 
failure or pulmonary embolism. Chest symptoms, like 
COVID-19 adult infection, are not necessarily present in 
paediatric cases with MIS-C.11,12 The neurological 
presentation was reported in young age group with COVID-
19 manifesting as new symptoms of neurological nature 
involving both the central and peripheral nervous systems 
(PNS). CNS involvement may be presented as headache, 
irritability, meningism, confusion ad seizure.12,13 

Laboratory and imaging testing: Since the majority of 
the signs and symptoms of MIS-C are not specific, the 
diagnosis should be based on a strong index of suspicion 
and prudent clinical judgment, taking into consideration 
the patient's history, the intensity of organ involvement, 
the degree of inflammatory markers, and other potential 
mimickers.13 

The assessment and management of the presenting 
symptoms include, but are not limited to, the following:11 

1. If either a chest scan, or an electrocardiogram (ECG), or 
a Troponin test show abnormality, a paediatric 
cardiologist should be consulted, and further diagnostic 
testing for myocardial damage, comprising 
echocardiogram and/or cardiac magnetic resonance 
imaging (MRI) should be undertaken 

2. Extensive laboratory testing in patients with 
neurological symptoms includes pro-B-type natriuretic 
peptide (pro-BNP), triglyceride (TG) levels, creatine kinase 
(CK), amylase, urine and blood culture, D-dimer, 
prothrombin time (PT, partial thromboplastin time (PTT), 
international normalized ratio (INR), CRP), ferritin, LDH, 
comprehensive metabolic screen, and fibrinogen brain 
scans. 

3. COVID-19 screening should always be combined with 
an RT-PCR test and serology. If all serology tests are 
negative at first, they may need to be redone. Before the 
delivery of intravenous immunoglobulin (IVIG), 
serological testing must be performed. 

Treatment of MIS-C: The therapeutic aims related to MIS-
C are to minimise systemic inflammation, regain organ 
function, cut mortality, and lower the likelihood of long-
term complications, such as the formation of a coronary 
artery aneurysm or chronic cardiac failure.5 

There is yet no evidence about the most effective therapy 
for MIS-C.14,15 Because of the wide spectrum of clinical 
presentations, there is no consensus regarding the 
management strategies of MIS-C. Nevertheless, since the 
clinical manifestation of MIS-C overlaps to some degree 
with that of KD, the standard protocols for managing 
cases with KD is being used for MIS-C cases as well.16 

Compared to acute COVID-19 infection in children, 
patient with MIS-C are usually worse off, with over 60% 
requiring critical care support.3 Choice of treatments is 
usually indicated individually, including IVIG, 
glucocorticoids and biological medications.16  

In MIS-C, a graded approach to immunomodulatory 
therapy is strongly suggested. First-line agents include 
IVIG and glucocorticoids.17-20 Nevertheless, there is 
currently inadequate data to assess the effectiveness of 
IVIG and glucocorticoids in MIS-C or to decide whether 
these therapies should be administered separately, or in 
combination.15 The therapeutic value of plasmapheresis 
in children with MIS-C is unclear and carries a high risk of 
complicationss.12 

Prognosis: A high number of MIS-C or KD is reported in 
the paediatric age group. Since May 14, 2020, The CDC 
has announced MIS-C to be a reportable disease and 
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provided a case definition.8  

The diversity in MIS-C clinical presentation may lead to a 
delay in diagnosis or misdiagnosis. Many cases of MIS-C 
were initially diagnosed as a case of aseptic meningitis 
based on clinical signs and the result of lumbar puncture. 
However, when other MIS-C parameters became obvious, 
like the presence of a positive history of contact with 
confirmed COVID-19 case(s) and a positive serological test 
or positive PCR for COVID-19, the diagnosis of MIS-C is 
usually made. 

To date, there is uncertainty about the prognosis of a 
patient diagnosed with MIS-C. This is because the clinical 
entity is new, and no sufficient long-term follow-up 
studies have been done yet.21 Although survival rates are 
high, death has been documented.22 Long-term 
consequences of MIS-C are unknown.13 According to 
studies, the mean paediatric intensive care unit (PICU) 
stay was six days, and all cases were discharged in 
excellent health once their clinical symptoms improved. 
Even though most patients with this condition suffer from 
cardiac issues and require PICU care, they can recover 
with adequate therapy.23-25 

In 2020, a study comprised 46 children hospitalised with 
MIS-C who were evaluated in a multidisciplinary follow-
up clinic following discharge; common clinical sequelae 
included muscular weakness, reduced exercise capacity, 
anxiety and emotional difficulties. Laboratory changes at 
six months in the same study showed normalisation of 
previously elevated inflammatory and cardiac markers, 
while 90% of patients remained seropositive for SARS-
CoV-2.26 

Sufficient data is not available regarding medium-term 
and long-term outcome of MIS-C. However, a study found 
that in all patients presenting with impaired cardiac 
function without aneurysm, recovery was achieved by 
day 74 and all blood tests, including lymphocytes, 
neutrophils, platelets, creatinine, ferritin, and alanine 
transaminase (ALT), were normal by day 50 following 
admission.26,27 

Conclusion 
COVID-19 had a wide range of clinical presentations. New-
onset neurological symptoms in previously healthy 
children could indicate an MIS-C presentation. The review 
highlights the importance of COVID-19 testing among 
children with MIS-C, especially in the presence of a 
positive history of contact with a confirmed case. 
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