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Patient Surveillance
Updated May 10, 2020. Updated daily with data current as of 7 a.m.

COVID-19 Patient Testing

*3/18/20 Testing limited to inpatients and outpatients living in congregate setting

^4/28/20 Testing criteria expanded

This data is for the internal use only of Children’s Minnesota. This data cannot be released without prior written approval of the Children’s Minnesota Infection Prevention Department.
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Numbers are cumulative since March 1, 2020. All data are preliminary and subject to change. Data is for patients that were tested. Not all suspected cases of COVID-19 are tested, so data is not representative
of the total number of patients cared for at Children’s Minnesota who may have or had COVID-19. Testing criteria is subject to change. Refer to COVID-19 page on Star Net for current testing guidance. Data
includes tests performed by Children's Minnesota and tests performed at outside facilities if child is cared for at Children's related to the illness and the outside facility test is documented appropriately.
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COVID-19 Positive Patients
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CLINICAL OVERVIEW

Clinical Manifestations of COVID-19
Asymptomatic
Mild
Fever, fatigue, myalgia, cough,
sore throat, rhinorrhea, sneezing,
nausea, vomiting, abdominal pain,
and diarrhea
Moderate
Pneumonia, fever, cough,
wheezing
Severe
Fever, cough, diarrhea, abdominal
pain, dyspnea with hypoxia
Critical
ARDS, respiratory failure, shock,
encephalopathy, myocardial
injury, heart failure, coagulopathy,
©AKI,
2020 other organ dysfunction

Neurological
Eyes: conjunctivitis

ENT: hyposmia, dysgeusia
Lungs: pneumonia  ARDS
CV: Myocarditis, cardiomyopathy, vasculitis
GI: Diarrhea, nausea/vomiting
Liver: Transaminitis
Heme: Lymphopenia, thrombosis
Constitutional: Fever  systemic inflammation
Skin
Adapted from slide by Dr. Jennifer Babik
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SKIN MANIFESTATIONS

Mazotta & Trocolli, “Acute acro-ischemia in the child at the time of
COVID-19.” Dermatologia Pediatrica, April 2020.
• Case Report: 13 y/o M with “5-15 mm erythemato-violet, rounded lesions with blurred limits” on plantar surface of right 1 st toe
and dorsal surface of 2nd toe on right and left.
• After 2 days, developed fever, muscle pain, headache and intense itching and burning on foot lesions
• Developed blister with tense roof and seroud content on left 2nd toe
• After 7 days the lesions purpuric aspect worsened and formed blackish crusts
• A few days later, pain and cutaneous lesions began to regress
• Typically asymptomatic children, typically affect feet (toes) and sometimes hands, on average 3 digits, often separated by
unaffected toes and fingers
• Acute, self-healing (different from chronic conditions, such as acrocyanosis, perniosis, HSP, meningococcal sepsis)
• Severe cases of COVID-19 have reported a relationship between acroischemia (cyanosis, blisters, gangrene) and coagulation
disorders (Zang et al. 2020, Zhonghua Xue Ye Xue Za Zhi)
• 18/88 (20.4%) patients with COVID-19 presented with skin manifestations (Recalcati, 2020, J. Eur. Acad. Dermatol. Venereol.)
• Erythematous rash, Widespread urticarial, Varicelliform exanthem

COVID-19 can present with various cutaneous manifestations including acro-ischemia
lesions in relatively asymptomatic children
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Cutaneous Manifestations
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KAWASAKI DISEASE AND
COVID-19

Jones et al. “COVID-19 and kawsaki disease: Novel virus and
novel case.” Hospital Pediatrics, April 2020.
• Case Report from Northern California Academic Hospital
• 6 month old, ex-term F infant presenting for admission with 5 days of fever who met classic
clinical criteria for Kawasaki disease and had absence of respiratory symptoms:
• Limbic sparing conjunctivitis,
• Prominent tongue papillae
• Blanching, polymorphous, maculopapular rash,
• Swelling of hands and lower extremities
• Labs: Left shifted WBC with bandemia, normocytic anemia, normal platelets, CRP 13.3
mg/dL, ESR 118, Na 133, albumin 2.8
• Echocardiogram: normal without evidence of dilation or aneurysm
• rRT-PCR SARS-CoV-2 positive
• Mild clinical course for COVID-19 without notable respiratory symptoms
• Received IVIG, had resolution of fever and was discharged home
Further data needed to determine the association with SARS-CoV-2 with Kawasaki disease
but this will contribute to our understanding of the clinical patterns seen with COVID-19
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MULTISYSTEM INFLAMMATORY
SYNDROME

Pediatric multi-system inflammatory syndrome potentially
associated with COVID-19 1, 2, 3, 4
NYC

UK

Cases

• 15 cases
• Ages 2-15 years old
• Hospitalized between 4/17-5/2/2020

• Case number not noted in official report from PICS (4/27/2020)

Case Definition

• < 21 years old, with persistent fever (> 4 days) and
• Either incomplete KD, typical KD, and/or toxic shock
syndrome-like presentation

• Child presenting with persistent fever, inflammation (neutrophilia, elevated CRP,
lymphopaenia) and evidence of single or multi-organ dysfunction (shock, cardiac, respiratory,
renal, gastrointestinal or neurological disorder) with additional features. This may include
children fulfilling full or partial criteria for Kawasaki disease.
• Exclusion of any other microbial cause, including bacterial sepsis, staphylococcal or
streptococcal shock syndromes, infections, associated with myocarditis such as enterovirus

Other symptoms

• > 50%: rash, abdominal pain, vomiting, or diarrhea
• < 50%: respiratory symptoms

• Common features: abdominal pain, gastrointestinal symptoms, “cardiac inflammation”

Severity

• > 50% required blood pressure support
• 5/15 required mechanical ventilation

Lab findings

• SARS-CoV-2 may be positive (4) or negative (10), 1
was indeterminate and then negative
• Elevated inflammatory markers (CRP, troponin, etc)

• SARS-CoV-2 may be both positive or negative
• Elevated inflammatory markers (CRP, ESR, ferritin, troponin, BNP)

Recommendation

• Treat KD with IVIG and aspirin. Early diagnosis and
treatment of patients meeting full or partial criteria for
Kawasaki disease
• Immediate referral to specialist in infectious disease,
rheumatology, and/or critical care

• Immediate referral to specialist in infectious disease, rheumatology, and/or critical care

COVID-19 may be associated with a multi-system inflammatory syndrome in children and young
adults
© 2020
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1. NYC Health, 2020 Health Alert #13: Pediatric Multi-system Inflammatory Syndrome potentially associated with COVID-19. 2. https://picsociety.uk/wp-content/uploads/2020/04/PICS-statement-re-novel-KD-C19-presentation-v2-27042020.pdf. 3. Pediatric Intensive Care Society – UK
(PICSUK), Twitter 4/26/2020. 4. Royal College of Paediatrics and Child Health (RCPCH). Guidance: Paediatric multisystem inflammatory syndrome temporally associated with COVID-19. May 1, 2020

Morand, A.; Urbina, D.; Fabre, A. COVID-19 and Kawasaki Like Disease: The
Known-Known, the Unknown-Known and the Unknown-Unknown. Preprints
2020, 2020050160.

• 100 cases between 6 months and 9 years with Kawasaki like disease
• Post-infectious with an onset 2-4 weeks after infection
• Estimated incidence 0.011-0.31% of infected children
• Clinical signs overlap with Kawasaki but gastrointestinal manifestations
are common. In some cases, presentation closer to myocarditis or toxic
shock syndrome
• Elevated CRP, ferritin and d-dimers

• Management supportive, IVIG, immunomodulators

Multisystem inflammatory syndrome can occur after infection with COVID-19 but in this rough
© 2019
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estimate of incidence it is relatively rare.

Refresher: TSS and KD
Toxic Shock Syndrome

Kawasaki Disease

• Fever

• Fever

• Hypotension

• Polymorphous exanthem (morbilliform,
maculopapular, or scarlatiniform)

• Multisystem involvement
• GI: vomiting or diarrhea
• Coagulopathy
• Generalized rash that may desquamate
• ARDS
• Renal impairment
• Liver involvement
• Soft tissue necrosis
• Pathophysiology: toxin-mediated
(staphylococcus aureus, group A streptococcus)
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• Bilateral bulbar conjunctival injection without
exudate
• Erythematous mouth and pharynx, strawberry
tongue or red, cracked lips

• Swelling hands and feet with erythema of
palms and soles
• Cervical lymphadenopathy (> 1.5 cm)
• Pathophysiology: unclear etiology leading to
acute medium vessel vasculitis with predilection
for coronary arteries
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Clinical

Laboratory

Imaging and EKG

All
• Persistent fever

All
• Abnormal Fibrinogen
• Absence of potential causative
organisms (other than SARS-CoV-2)
• ↑ CRP
• ↑ D-Dimers
• ↑ ferritin
• Hypoalbuminemia
• Lymphopenia
• Neutrophilia in most – normal in some

• ECHO and EKG – myocarditis, valvulitis,
pericardial effusion, coronary artery dilation
• CXR – patchy symmetrical infiltrates, pleural
effusion
• Abdominal US – colitis, ileiitis,
lymphadenopathy, ascites,
hepatosplenomegaly
• CT Chest – as for CXR – may demonstrate
coronary artery abnormalities if with contrast

Most
• Oxygen requirement
• Hypotension
Some
• Abdominal pain
• Confusion
• Conjunctivitis
• Cough
• Diarrhea
• Headache
• Lymphadenopathy
• Mucous membrane changes
• Neck swelling
• Rash
• Respiratory symptoms
• Sore throat
• Swollen hands and feet
• Syncope
• Vomiting
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Some
• Acute kidney injury
• Anemia
• Coagulopathy
• ↑ IL-10
• ↑ IL-6
• Neutrophilia
• Proteinuria
• ↑ CK
• ↑ LDH
• ↑ triglycerides
• ↑ troponin
• Thrombocytopenia
• Transaminitis
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An approach to clinical management
Early Medical Management

Monitoring

Treatment

• Wear appropriate PPE
• Consultations:
• Consult ID, rheumatology, critical care
early
• All cases with suspected myocardial
involvement (elevated troponin I / ECG
change and / or ECHO abnormalities)
should have ID, cardiology and
immunology input
• Medication:
• Empiric antibiotics (per local sepsis
protocols with blood cultures taken)
• Consider IVIG and aspirin early if fulfils
criteria for Kawasaki Disease
• Consider IVIG if fulfils criteria for toxic shock
syndrome
• Notes:
• Deterioration can be rapid
• Look for multisystem involvement (liver,
renal, neurological etc.)

•

•
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•
•
•

Hourly PEWS and full set of observations initially until
stable > 12 hours
Close cardiorespiratory monitoring including
continuous saturations and ECG, with BP monitoring
Monitor closely for signs of respiratory or
cardiovascular deterioration
Monitor for clinical signs of worsening inflammation:
•
Worsening fever
•
Cardiorespiratory deterioration
•
Worsening GI symptoms
•
Increasing hepatosplenomegaly or
lymphadenopathy
•
Extending rash
•
Worsening neurological symptoms
•
Laboratory signs of increasing inflammation
•
Falling blood cell counts
•
Rising ferritin
•
Unexpectedly low or falling ESR
•
Rising fibrinogen or new onset low fibrinogen
•
Rising ALT, AST, LDH
•
Rising triglycerides
•
Rising D-dimers
•
Low Na or worsening renal function

•
•

•
•
•

Discuss early with PICU, ID,
immunology, rheumatology
All children should be treated as
suspected COVID-19
Refer to existing policy on
management of COVID-19 or
suspected COVID-19, as well as
empiric or targeted antimicrobial
guidelines
For mild to moderate disease,
supportive care only
For severe disease or clinical
deterioration, early involvement of
critical care
Consult ID if considering antiviral or
immunomodulatory therapy
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Huang et al., “Clinical features of patients
infected with 2019 novel coronavirus in
Wuhan China.” Lancet. January 24, 2020
Ruan et al., “Clinical predictors of mortality due to
COVID-19 based on an analysis of data of 150
patients from Wuhan, China.” Intensive Care Med.
March 3, 2020
Ferritin
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Survivors

Nonsurvivors

P-value

614.0 ng/ml

1297.6 ng/ml

P < 0.001

Adult COVID-19 case series also suggest an associated inflammatory syndrome, cardiac
involvement and elevated serum inflammatory markers.
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Sethuraman N. Interpreting diagnostic tests for SARS-CoV-2. JAMA.
05.06.2020

PCR positivity is specimen dependent. For COVID confirmed patients – BAL (93%), sputum (72%), nasal
(63%),
and pharyngeal (32%) and combined sensitivity of PCR + IgM was 98.6% versus 51.9% PCR Page
alone
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RESOURCES

MDH Website
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Pediatric Resources
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