
BCM Infectious Disease COVID19 Literature Review Newsletter: WEEK 7 
May 11th-May 15th, 2020 

 

 

 

Source: https://www.worldometers.info/coronavirus/country/us 
Courtesy: Dr. Matthew Horsfield 

https://www.worldometers.info/coronavirus/country/us/


COVID-19 Literature Review Newsletter Volume #19 
Pediatric Infectious Diseases Fellows: Saki Ikeda, MD 

Faculty: Jill Weatherhead, MD 
May 11th, 2020 

Note: New CDC MMWR (published May 8th, 2020) finds fewer childhood vaccines have been given 
during the COVID-19 pandemic. “The identified declines in routine pediatric vaccine ordering and doses 
administered might indicate that U.S. children and their communities face increased risks for outbreaks 
of vaccine-preventable diseases.” https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e2.htm  

Articles 
1. Riphagen et al. Hyperinflammatory shock in children during COVID-19 pandemic. Lancet May 7th, 
2020. https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31094-1/fulltext 
Background: 
• During a period of 10 days in mid-April, 2020, a cluster of eight children with hyperinflammatory 

shock, showing features similar to atypical Kawasaki disease, Kawasaki disease shock syndrome or 
toxic shock syndrome (typical number is one or two children per week) presented  

• This case cluster formed the basis of a national alert. 

Method:  
• Report of 8 children in UK (Evelina London Children’s Hospital). Information on demographics, 

clinical findings, imaging findings, treatment and outcome was collected. 
Findings: 
• All children previously fit and well. 
• 6 children were Afro-Caribbean descent, and five of the children were boys. 
• 4 children with known family exposure to COVID-19. 
• Clinical presentation: had similar presentation such as unrelenting fever (38-40C), variable rash, 

conjunctivitis, peripheral edema and generalized extremity pain with significant GI symptoms. 
• All progressed to shock refractory to volume resuscitation requiring pressor support.  
• Most children without significant respiratory involvement. 7 needed mechanical ventilation for 

cardiovascular stabilization. 
• Small pleural, pericardial, and ascitic effusions developed, suggestive of diffuse inflammatory 

process. 
• All children negative for SARS-CoV-2 on BAL or NP aspirates. 
• Laboratory data: elevated CRP, procalcitonin, ferritin, triglycerides, and D-dimers. 
• Adenovirus and enterovirus isolated in one child. Others negative  
• Common ECHO finding: Echo-bright coronary vessels, one case progressed to coronary aneurysm  
• One child developed arrhythmia, required ECMO and died from a large cerebrovascular infarct. 
• All children received IVIG in the first 24 h, ceftriaxone and clindamycin.  
• 6 children received 50mg/kg aspirin. 
• Since discharge, 2 children tested positive for SARS-CoV2 and all 8 now have positive antibody 
Discussion: 
• Observational study, suggesting a new phenomenon affecting previously asymptomatic children 

with SARS-CoV-2 manifesting as a hyperinflammatory syndrome with multiorgan involvement 
similar to Kawasaki disease shock syndrome.  

• The multifaceted nature of the disease course underlines the need for multispecialty input 
(intensive care, cardiology, infectious diseases, immunology, and rheumatology) 

https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e2.htm
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31094-1/fulltext


• Limitations: small sample size, short study time frame, limited clinical history or exposure 
history/contact tracing 

• Evelina London Children’s Hospital PICU has now managed >20 children with similar clinical 
presentation  

 
2. Guidelines Royal College of Paediatrics and Child Health: Paediatric multisystem inflammatory 
syndrome temporally associated with COVID-19. May 1st, 2020. 
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-
multisystem-%20inflammatory%20syndrome-20200501.pdf 
• Most children with COVID-19 are asymptomatic or exhibit mild symptoms only.  
• A small number of children have been identified who develop a significant inflammatory response in 

the last 2 months (in the UK).  
• Affected children may require PICU management.  
• Shares common features with other inflammatory conditions including: Kawasaki disease, 

staphylococcal and streptococcal toxic shock syndromes, bacterial sepsis and macrophage activation 
syndromes.  

• Can also present with unusual abdominal symptoms with excessive inflammatory markers.  
Case definition:  
1. A child presenting with persistent fever, inflammation (neutrophilia, elevated CRP and 

lymphopaenia) and evidence of single or multi-organ dysfunction (shock, cardiac, respiratory, renal, 
gastrointestinal or neurological disorder). This may include children fulfilling full or partial criteria for 
Kawasaki disease.  

2. Exclusion of any other microbial cause, including bacterial sepsis, staphylococcal or streptococcal 
shock syndromes, infections associated with myocarditis such as enterovirus. 

3. SARS-CoV-2 PCR testing may be positive or negative 
Key points for Management/Treatment (see document for detail):  
• Suspect as COVID-19 
• Close cardiorespiratory monitoring. Early EKG & Echo. 
• Evaluate for multisystem involvement. 
• Consider IVIG and aspirin early if fulfils criteria for Kawasaki Disease.  
• Consider IVIG if fulfils criteria for toxic shock syndrome  
• All cases with suspected myocardial involvement should be transferred to a cardiac centre 
• Empiric antibiotics per local guidelines. 
• Candidate antiviral therapies should only be given in the context of a clinical trial if available  
• Immunomodulatory therapy should be discussed with paediatric ID and/or clinicians with 

appropriate experience in their use (e.g. rheumatology, immunology, haematology) on a case by 
case basis and used in the context of a trial if eligible and available 

 
3. NYC Health Department Health Alert #13: Pediatric Multi-System Inflammatory Syndrome 

Potentially Associated with COVID-19. May 4th, 2020. 
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-
inflammatory-syndrome.pdf 

• The NYC Health Department contacted PICUs in NYC during April 29-May 3, 2020  
• Identified 15 patients aged 2-15 years hospitalized from April 17- May 1, 2020 with illnesses 

compatible with this syndrome (i.e., typical Kawasaki disease, incomplete Kawasaki disease, and/or 
shock) 

https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-inflammatory-syndrome.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/han/alert/2020/covid-19-pediatric-multi-system-inflammatory-syndrome.pdf


• All patients had subjective/measured fever and more than half reported rash, abdominal pain, 
vomiting, or diarrhea. Respiratory symptoms in less than half.  

• SARS-CoV-2 PCR positive (4), negative (10), and initially indeterminate and then negative (1) 
• 6 patients with negative testing by PCR were positive by serology 
• More than half of the reported cases required blood pressure support and 5 required mechanical 

ventilation. No deaths. 
 
Additional Resources: 
1. Jones et al. COVID-19 and Kawasaki Disease: Novel Virus and Novel Case.  Hospital Pediatrics. April 
2020 https://hosppeds.aappublications.org/content/hosppeds/early/2020/04/06/hpeds.2020-0123.full.pdf 
 
2. Japanese Society of Kawasaki Disease. http://www.jskd.jp/pdf/20200506COVID-19_and_KD.pdf 
(translated/summarized by Dr. Saki Ikeda) published May 7th, 2020. Although Kawasaki Disease is 
common in Asian population, the Japanese Society of Kawasaki Disease reviewed all Kawasaki Disease 
cases from February to April 2020 during the COVID-19 outbreak and did not note an increase in cases 
that met criteria for typical/atypical Kawasaki Disease (actually noted a decrease in number of cases 
compared to previous years) and in Japan, no severe case of pediatric COVID-19 has been reported.  
 

COVID-19 Literature Review Newsletter Volume #20 
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Alert: FDA authorizes first emergency use authorization for a COVID-19 antigen test 
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-
first-antigen-test-help-rapid-detection-virus-causes 

Articles 

1. Hamner et al. High SARS-CoV-2 Attack Rate Following Exposure at a Choir Practice – Skagit County, 
Washington, March 2020. Published May 12th, 2020. 
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm 

Background: Superspreading events of SARS-CoV-2 have been reported 
Methods: Telephone interviews were conducted for a Choir of 122 members who met for a 2.5 hours 
practice on March 3rd and March 10th in Skagit County, Washington 
Results: 
- March 3rd: no choir member reported symptoms, 73 members attended practice 
- March 10th: 1 choir member reported symptoms since March 7th and tested + RT-PCR, 61 persons 
attended practice 
- 52 cases additional cases were identified (32 confirmed, 20 probable)   
               - 92.5% of patients became ill during March 11th-15th                     
               - Secondary attack rate overall: 86.7% 
 - Secondary attack rate among confirmed cases: 53.3% 
 - 3 people were hospitalized and 2 died 
Conclusions/limitations: 
- Singing may contribute to transmission of SARS-CoV-2 through emission of aerosols or via super-

https://hosppeds.aappublications.org/content/hosppeds/early/2020/04/06/hpeds.2020-0123.full.pdf
http://www.jskd.jp/pdf/20200506COVID-19_and_KD.pdf
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-antigen-test-help-rapid-detection-virus-causes
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-authorizes-first-antigen-test-help-rapid-detection-virus-causes
https://www.cdc.gov/mmwr/volumes/69/wr/mm6919e6.htm


emitters 
- Recommendation: continue to avoid face-to-face contact, group gathering and crowded places, 
maintain physical distancing of at least 6 feet, wear cloth face coverings in public settings 
- Limitations: can not rule out alternative SARS-CoV-2 exposures in community, possible that probable 
cases were caused by alternative pathogens 
 
2. Susan R Weiss. Viewpoint: Forty years with coronaviruses. J Exp Med 217(5): e20200537. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7103766/pdf/JEM_20200537.pdf 
Background: As a career researcher of coronaviruses, the author summarizes some of the major findings 
in coronavirus research made pre-SARS-2 epidemic and how they inform current research on SARS-CoV-
2 today. A long history of coronavirus research since the 1930s has built a large knowledge base and 
technical tools for investigating SARS-CoV and MERS-CoV. 
Summary:  

 
 

• Coronaviruses were found to exhibit a unique mechanism of noncontiguous transcription of the 
genome. This presumably occurs by a viral polymerase jumping from one part of the genome 
template to another, leading to a high rate of recombination for coronaviruses.  

o This may play a role in viral evolution and interspecies infections. 
o The ancestral bat virus of SARS-Cov-2 and the sequence changes leading to the evolution of 

this pandemic virus has yet to be identified 
• Early studies on the viral structure proteins showed that the coronavirus model spike protein (S) was 

synthesized as a precursor and is proteolytically cleaved by the cellular enzyme furin into S1 and S2 
subunits.  

o Informed studies on MERS-CoV and SARS-CoV and potential antiviral targets. 
o SARS-CoV-2 sequence showed that the spike protein has a furin cleavage site in the S1/S2 

junction, different from SARS-CoV and other closely related bat viruses, leading to 
speculations on virulence and pathogenesis.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7103766/pdf/JEM_20200537.pdf


• Defining the cellular receptor used by each coronavirus has informed our understanding of 
infection: ACE2 is used by SARS-CoV and SARS-CoV-2 

• Considerable time has been spent mapping the viral tropism in vivo and virulence factors 
contributing to pathogenesis. So far it has been determined to not only be the spike protein but also 
additional background accessory genes important in determining this. 

o Pathogenesis cannot be inferred from knowledge of the spike protein and receptors alone 
o Further studies on SARS-CoV-2 are needed to define tissue tropism 

• The first coronavirus was sequenced in 1987 and analysis of replication proteins revealed several 
proteases and enzymatic domains required for diverse aspect of replication and immune evasion. 

o SARS-CoV demonstrated some enzymes and proteins are present in diverse coronaviruses 
and other so-called accessory proteins are species-specific.  

o Understanding the roles of these viral proteins will reveal how they evade host-directed 
responses and serve as antiviral targets. 

o Remdesivir targets the conserved RNA-dependent RNA polymerase and may act against a 
large number of coronaviruses. 
 

Conclusions: In this era of SARS-CoV-2, research is ongoing in hopes of learning enough to prevent and 
quickly combat any future outbreaks. 

 3. David Cyranoski. Profile of a killer: the complex biology powering the coronavirus pandemic. 
Nature 581, 22-26 (May 4, 2020). doi: 10.1038/d41586-020-01315-7. 
https://www.nature.com/articles/d41586-020-01315-7  

 

 

 

 
Background: Researchers thought that coronaviruses caused only mild symptoms in humans, until the 
outbreak of severe acute respiratory syndrome (SARS) in 2003 revealed how easily these versatile 
viruses could kill people too.  

https://www.nature.com/articles/d41586-020-01315-7


• Scientists are learning that SARS-CoV-2 has evolved an array of adaptations that make it much more 
lethal than the other coronaviruses humanity has seen so far.  

Summary: 

• Coronaviruses are one of the few RNA viruses that have genomic proofreading mechanisms that 
prevent accumulation of mutations. They also frequently recombine with other coronaviruses 
leading to strains that can jump to other species. 

• There are 7 known coronaviruses that cause disease in humans, 4 cause the common cold (2 came 
from rodents, 2 from bats) and 3 cause severe disease (MERS, SARS-CoV, SARS-CoV-2) are from bats. 

o The origin of SARS-CoV-2 is still an open question but is most similar to a virus found in bats 
and is very efficient at entering human cells 

• Known human coronaviruses can infect many cell types. The four causing common colds easily infect 
the upper respiratory tract and MERS and SARS are more successful at infecting cell in the lungs. 

o SARS-CoV-2 can do both. 
o Having two infection points means SARS-CoV-2 mixes the transmissibility of common colds 

with the lethality of MERS and SARS.  
o Unlike SARS, SARS-Cov-2 can replicate and shed viral particles from the throat into the saliva 

before symptoms start, passing easily from person-to-person 
• SARS vs. SARS-CoV-2: The lethality of SARS-CoV-2 has been reported as approximately 1%, whereas 

SARS kills 10 times that, however…  
o SARS-Cov-2 is much more efficient at spreading 
o Not all infections in SARS-CoV-2 progress to the lungs, but when it does it is similarly lethal 
o SARS-CoV-2 infects and destroys the alveoli, leading to fluid blocking oxygen exchange. 

 Robust immune response clears this cellular debris in some and leads to 
overreaction in other worsening tissue damage. 

 Damage does not stop with the lungs and can possibly infect various organs or 
tissue where the blood supply reaches. 

o SARS-CoV-2 enters hosts cells using its spike protein and the receptor-binding domains 
attaching to ACE2 on the surface of host’s arteries and veins (particularly dense in the 
intestines and lungs) 
 SARS-CoV-2 binds to ACE2 with 10-20 times higher affinity than SARS does. 
 SARS-CoV-2 uses furin cleaving enzyme, which is abundant in the respiratory tract 

and throughout the body of humans and is more effective than the cleavage enzyme 
used by SARS. 
 

Additional Resources: 

1. Agostini et al. Coronavirus Susceptibility to the Antiviral Remdesivir is Mediated by the Viral 
Polymerase and the Proofreading Exoribonuclease. mBio American Society of Microbiology. 2018. 
https://mbio.asm.org/content/mbio/9/2/e00221-18.full.pdf 

2. Brook et al. Accelerated viral dynamics in bat cell lines, with implications for zoonotic emergence. 
eLife 9, e48401 (2020). https://elifesciences.org/articles/48401 

3. Wrapp et al. Cryo-EM structure of the 2019-nCoV spike in the prefusion conformation. Science. 2020. 
https://science.sciencemag.org/content/367/6483/1260/tab-pdf 

 

https://mbio.asm.org/content/mbio/9/2/e00221-18.full.pdf
https://elifesciences.org/articles/48401
https://science.sciencemag.org/content/367/6483/1260/tab-pdf
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Please see Pediatric Infectious Diseases Society USA Pediatric COVID-19 Registry. Report cases of COVID-
19 in all persons less than 21 years old. http://www.pids.org/news/764-usa-pediatric-covid-19-
registry.html or https://www.pedscovid19registry.com/ 

Please see CDC Case Definition for Multisystem Inflammatory Syndrome in Children (MIS-C) 
https://emergency.cdc.gov/han/2020/han00432.asp  

• An individual aged <21 years presenting with feveri, laboratory evidence of inflammationii, and 
evidence of clinically severe illness requiring hospitalization, with multisystem (>2) organ 
involvement (cardiac, renal, respiratory, hematologic, gastrointestinal, dermatologic or 
neurological); AND 

• No alternative plausible diagnoses; AND 
• Positive for current or recent SARS-CoV-2 infection by RT-PCR, serology, or antigen test; or COVID-19 

exposure within the 4 weeks prior to the onset of symptoms 
 

iFever >38.0°C for ≥24 hours, or report of subjective fever lasting ≥24 hours iiIncluding, but not 
limited to, one or more of the following: an elevated C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), fibrinogen, procalcitonin, d-dimer, ferritin, lactic acid dehydrogenase 
(LDH), or interleukin 6 (IL-6), elevated neutrophils, reduced lymphocytes and low albumin 

Additional comments 

• Some individuals may fulfill full or partial criteria for Kawasaki disease but should be reported if they 
meet the case definition for MIS-C 

• Consider MIS-C in any pediatric death with evidence of SARS-CoV-2 infection 
 
Articles 
 
1. Liang et al. Development and Validation of a Clinical Risk Score to Predict the Occurrence of Critical 
Illness in Hospitalized Patients with COVID-19. JAMA. May 12, 2020 
doi:10.1001/jamainternmed.2020.2033 
  
Background: The clinical presentation of COVID-19 is a spectrum from mild fever and respiratory 
symptoms to rapid respiratory deterioration, multiorgan dysfunction, and death. Up to ~20% of cases 
are severe or critical (of 72,000 Chinese patients – Chinese Center for Disease Control and Prevention). 
Question: How do you identify which patients are likely to develop critical illness at the time they are 
admitted to the hospital? 
  
Methods: 

• Retrospective cohort study of laboratory-confirmed COVID-19 cases in China 11/2019 – 1/2020 
• Data from 575 hospitals (of 1855 hospitals designated to care for COVID-19 patients total) 

http://www.pids.org/news/764-usa-pediatric-covid-19-registry.html
http://www.pids.org/news/764-usa-pediatric-covid-19-registry.html
https://www.pedscovid19registry.com/
https://emergency.cdc.gov/han/2020/han00432.asp
http://jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2020.2033


• Severe COVID-19: defined by American Thoracic Society guidelines for Community Acquired 
Pneumonia. 

• Critical COVID-19: composite of admission to ICU, invasive ventilation, or death 
• Variable Selection and Accuracy: 72 variables were used in selection process and LASSO regression 

was applied to construct the risk score (COVID-GRAM). Accuracy was assessed using area under the 
receiver-operator (AUC) 

• Validation: Data from hospitals, 710 patients with COVID, not included in the study cohort 

Results: 

• 1590 patients from 575 hospitals. At hospital admission, 1.5% were severe, 98.5% mild. 
• 131 (8.2%) became critically ill. Overall mortality 3.2%. 
• Mean age: 48.9. 57.3% men. 25.1% had a pre-existing condition. 
• 71% had abnormal CT Chest. 
• After LASSO regression, 19 variables were significant predictors of deterioration, and 10 of these 

were independently statistically significant: CXR abnormality, age, hemoptysis, dyspnea, 
unconsciousness, number of comorbidities, cancer history, neutrophil:lymphocyte ratio, LDH, direct 
bilirubin 
 

• COVID-GRAM Risk calculator webpage appearance: 

 



• By bootstrap validation, AUC is 0.88 (95% CI, 0.85-0.91) – of note, AUC 0.87 within Hubei and 0.82 
outside Hubei 

• Predictive value of COVID-GRAM was higher than CURB-65 (AUC 0.75) for COVID patients 

Conclusions: 

• COVID-GRAM may be able to predict which patients progress to severe or critical illness in order to 
optimize clinical care 

• Variables that are supported by results from other studies include: older age, more comorbidities, 
cancer history, low ALC, high LDH 

• Limitations: external validity outside of China, data was collected early in the pandemic, sample size 
is small 

2. Hung et al. Triple combination of interferon beta-1b, lopinavir-ritonavir, and ribavirin in the 
treatment of patients admitted to hospital with COVID-19: an open-label, randomised, phase 2 trial. 
Lancet. 2020 May 8. doi: 10.1016/S0140-6736(20)31042-4. 

Background 

• Interferons have in vitro activity against SARS and MERS, and may be synergistic with ribavirin. 
• Lopinavir-ritonavir with ribavirin decreased mortality in patients with SARS. Efficacy of combination 

therapy in COVID-19 is unknown.  
Methods 

• Phase 2, multicenter, open-label, randomized trial 
• Inclusion 

o Adults with PCR-confirmed COVID-19 admitted to hospitals in Hong Kong 
o Symptom duration < 14 days 

• Randomized 2:1 (open-label) to combination (lopinavir-ritonavir, ribavirin, and interferon beta-1b) 
or control (lopinavir-ritonavir only) 

o In combination group, patients recruited < 7 days from symptom onset received lopinavir-
ritonavir, ribavirin, and interferon beta-1b (triple therapy). Those recruited 7-14 days after 
symptom onset received lopinavir-ritonavir and ribavirin (dual therapy – to avoid interferon 
beta proinflammatory effects, per authors: placebo group not accepted in Chinese culture). 

• Primary outcome: time to negative PCR in nasopharyngeal (NP) swab 
• Secondary outcomes: symptom resolution, NEWS2 and SOFA score, hospital stay, 30-day mortality, 

safety endpoints, serum cytokine response 
Results 

• Combination group (n=86): 52 received triple therapy (symptoms < 7 days), 34 received dual therapy 
(lopinavir-ritonavir, ribavirin, but no interferon due symptoms > 7 days) 

• Control group (n=41): lopinavir-ritonavir only  
• 0 patients died, 6/127 (5%) admitted to ICU, 1 patient required ventilator  
• Time to negative NP swab: 7 days (IQR 5–11) in combination group vs 12 days (IQR 8–15) in control 

group; HR 4.37 (95% CI 1.86–10.24), p=0.0010 
• Resolution of symptoms (NEWS score =0): 4 days in combination group vs 8 days in control group; 

HR 3.92 (1.66–9.23), p<0.0001 
• Duration of hospital stay: 9 days in combination vs 14.5 days in control; HR 2.72 (1.2–6.13), p=0.016 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Triple+combination+of+interferon+beta-1b%2C+lopinavir%E2%80%93ritonavir%2C+and+ribavirin+in+the+treatment+of+patients+admitted+to+hospital+with+COVID-19%3A+an+open-label%2C+randomised%2C+phase+2+trial


• Adverse events were similar between groups  
• Subgroups 

o Patients that started treatment < 7 days after symptom onset (n= 52 in combination group, 
n=24 in control group) 
 Time to negative NP swab: 6.5 in triple therapy vs 12.5 days in control (p< 0.0001) 
 Time to NEWS score of 0: 4 days in triple therapy vs 8 in control (p<0.0001) 

o Patients that started treatment > 7 days after symptom onset (n=34 in combination group, 
n=17 in control group) 
 No difference between groups (dual therapy vs lopinavir/ritonavir alone) in time to 

negative viral load or symptom resolution 
Conclusions: When given within 7 days of symptom onset, triple therapy shortened the duration of viral 
shedding and symptoms compared to lopinavir-ritonavir alone.  

• Limitations:  
o Open label, no placebo group 
o Treatment differed depending on time from symptom onset. Role of interferon in patients 

presenting > 7 days after symptom onset is unclear.  
o PCR positivity may not be a clinically relevant endpoint.  
o Patients had mild/moderate disease, and results may not be generalizable to patients with 

severe illness. 
 

Additional Resources: 
Verdoni et al. An outbreak of severe Kawasaki-like disease at the Italian epicenter of the SARS-CoV-2 
epidemic: an observational cohort study. The Lancet. Published May 13th, 
2020. https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31103-X/fulltext 
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