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Disclaimers and Confidentiality Protections
• Children’s Minnesota makes no representations or warranties about the accuracy, reliability, or completeness of the
content. Content is provided “as is” and is for informational use only. It is not a substitute for professional medical advice,
diagnosis, or treatment. Children’s disclaims all warranties, express or implied, statutory or otherwise, including without
limitation the implied warranties of merchantability, non-infringement of third parties’ rights, and fitness for a particular
purpose.
• This content was developed for use in Children’s patient care environment and may not be suitable for use in other patient
care environments. Children’s does not endorse, certify, or assess third parties’ competency. You hold all responsibility for
your use or nonuse of the content. Children’s shall not be liable for claims, losses, or damages arising from or related to any
use or misuse of the content.
• This content and its related discussions are privileged and confidential under Minnesota’s peer review statute (Minn. Stat. §
145.61 et. seq.). Do not disclose unless appropriately authorized. Notwithstanding the foregoing, content may be subject to
copyright or trademark law; use of such information requires Children’s permission.
• This content may include patient protected health information. You agree to comply with all applicable state and federal laws
protecting patient privacy and security including the Minnesota Health Records Act and the Health Insurance Portability and
Accountability Act and its implementing regulations as amended from time to time.
• Please ask if you have any questions about these disclaimers and/or confidentiality protections.
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Objectives
1. Illustrate how to find COVID-related clinical guidelines
2. Summarize work-up for patients with possible MIS-C and
management considerations for patients in different illness
severity categories
3. Review COVID-19 Medical Management guideline
4. Discuss some FAQ of kids and COVID-19
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Disclaimer:
• No conflicts of interest, no financial disclosures
• Information and evidence around COVID-19 is dynamic. We learn new things every day.
Thus recommendations may become outdated quickly.
• “Clinical practice guidelines are systematically developed statements to assist practitioner
and patient decisions about appropriate health care for specific clinical circumstances.”
(Institute of Medicine, 1990)

Policy
Protocol
Pathway
Algorithm
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How to find guidelines ….Childrensmn.org
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Podcast- Talking Pediatrics
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COVID Management Guidelines
1. Multisystem Inflammatory Syndrome in Children (MIS-C)
2. COVID Medical Management
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Multisystem Inflammatory Syndrome in
Children (MIS-C)- CDC Case Definition
• Age <21 years presenting with fever ≥ 24 hr, labs w/ inflammation, clinically severe
illness requiring hospitalization, with multisystem (>2) organ involvement; AND
• No alternative plausible diagnoses; AND
• Positive for 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
Additional comments
• Some individuals may fulfill full or partial criteria for Kawasaki disease
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MIS-C: Feldstein et. al. NEJM
• 186 patients with MIS-C in 26 states.
• Median age 8.3 years
• 19% were non-Hispanic white, 25% were non-Hispanic black, 5% were
another race and non-Hispanic, 31% were Hispanic or Latino, and 22% were
of unknown race (race categories were nonexclusive).
• 73% previously healthy
• 70% + for SARS-CoV-2 (PCR or antibody)
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MIS-C: Feldstein et. al. NEJM

GI (92%)
• Abdominal
pain
• Vomiting
• Diarrhea
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Cardiovascular 80%
CA dilatation 8%
Low ejection fraction 38%
High troponin 50%

Heme 76%
Lymphopenia
Anemia
Thrombocytopenia
Neutrophilia

Mucocutaneous 74%
• Strawberry tongue
• Cracked lips
• Sore throat
• Polymorphic rash
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MIS-C: Whittaker et. al, 3 patterns of disease
1. Persistent fever & elevated inflammatory markers, but without
features of Kawasaki Disease (KD), shock, or organ failure.
2. Met criteria for KD.
3. Shock + clinical, echo, and lab evidence of myocardial injury.
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MIS-C: Whittaker et. al.
• Compared with historical KD patients, MIS-C patients who met KD criteria had:
• Older age
• Higher markers of inflammation
• Lower lymphocyte counts
• More GI symptoms
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MIS-C
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Dufort et. al. NEJM
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MIS-C: Whittaker et.al.
Median Labs (range)
• CRP 22.9 (15.6-33.8)
• Platelets 151 (104-210)
• Hemoglobin 9.2 (8.3-10.3)
• Abs Lymphocytes 0.8 (0.5-1.5)
• Ferritin 610 (359-1280) reference 7-140
• D-Dimer 3578 (2085-8235) reference 100-560
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MIS-C: Feldstein et. al. NEJM
• 77% IVIG
• 49% steroids
• Median LOS 7 days
• ICU 80%
• 20% mechanical ventilation
• 48% vasopressors
• 4% ECMO
• 2% died
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Children’s MN MIS-C Guideline
• Expert opinion
• Nowak, Garland, Pozos, Pomputius, Koutsari, Bradley Chu, Bergmann, Wegmann, Hester
• COVID Clinical Core
• Encourages multidisciplinary collaboration:
• Consults: ID, Cardiology, Immunology, Heme on all patients. GI and other specialists as
indicated by organ system involvement.
• Recognize this is an evolving disease with a spectrum of illness
• 5 pages with 3 for each care location
• Clinic: 1, 4, 5
• ED: 2, 4, 5
• Inpatient/ICU: 3, 4, 5
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MIS-C Laboratory prioritization
aLaboratory

Tiers
Workup other potential etiologies as
indicated.
Tier 1: SARS CoV-2 PCR and serology, CBC
w/ diff, CRP, ESR, procalcitonin, CMP, IgG,
blood culture, UA/Ucx,
Tier 2: Serum to save, lactate, blood gas,
BNP, troponin, LDH, CPK, D Dimer, PT, PTT,
Fibrinogen, ferritin, TG, type and cross,
cytokine storm 4 plex, IgA, IgM, MRSA nasal
swab. Throat swab for Group A Strep DNA
PCR if sore throat.
Tier 3: ASO and anti-DnaseB antibodies,
vaginal swab for Group A Strep and Staph
aureus (order "Genital culture"). Wound
cultures as applicable.
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Labs + exam consistent with MIS-C
(without other explanation)?
≥2 abnormal inflammatory markers including:
• Low: Lymphocytes (ALC<1000 if older than 8
months age; <2500 if younger than 8 months
age), Hgb <9, Platelets <150, Albumin <2.5
• High: Neutrophils >10K, CRP >5 mg/dL,
(median CRP in MIS-C is ~20 mg/dL), ESR
>40, Procalcitonin >0.5, Ferritin (>500),
troponin, BNP (>400pg/ml), Fibrinogen
(>400mg/dl), D-Dimer (>3000ng/ml FEU)
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MIS-C: Key points
• Stabilize patient
• ABCs, judicious fluids, vasopressors, O2
• Keep differential diagnosis open
• Don’t miss sepsis, other causes
• Multispecialty management
• Labs and imaging
• Tiered labs, CXR, Echo, EKG, Abd US with doppler
• Treatments
• IVIG, low ASA, thromboprophylaxis, empiric antibiotics
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Medical Management COVID
Putting the pieces together
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Medical Management Guideline
• Expert opinion

• Koutsari, Pomputius, Kalaskar, Pozos, Abdalgani, Miller, Nowak, Moore, Hester
• Pages 1-2 = Flow algorithm by illness severity
• Pages 3-8 = Detailed treatment (inpatient) recommendations
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Dexamethasone
• At time of randomization to dexamethasone vs. no dex
• Mechanical ventilation mortality: 29.3% vs. 41.4%; rate ratio,
0.64; 95% CI, 0.51 to 0.81)
• Oxygen mortality 23.3% vs. 26.2%; rate ratio, 0.82; 95% CI,
0.72 to 0.94)
• No respiratory support (17.8% vs. 14.0%; rate ratio, 1.19;
95% CI, 0.91 to 1.55).
• Consider dexamethasone 0.15 mg/kg (max 6 mg/dose) q24h for
up to 10 days for patients requiring persistent supplemental O2 or
mechanical ventilation
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Association between Administration of Systemic
Corticosteroids and Mortality Among Critically Ill
Patients With COVID-19: A meta-analysis
Premise/Methods:
1. 55 registered trials addressing the efficacy of corticosteroids in COVID-19.
2. The benefit of mortality reduction in one study resulted in the suspension of most other trials.
3. Prospective meta-analysis of RCTs
Findings:
7 clinical trials recruiting 1,703 patients from multiple countries were included.
2. The studies used dexamethasone, hydrocortisone, and methylprednisolone at both low and high doses.
3. There were 222 deaths among 678 (32.7%) patients randomized to corticosteroids and 425 deaths among 1025 (41.5%)
patients randomized to usual care/placebo.
4. Mortality at 28 days after randomization was reduced compared to controls or placebo in all 7 studies and no major
adverse effects were noted.
Timing, dosing, delivery, steroid preparation, and days of therapy were not addressed in this study.
Corticosteroids are clearly of benefit and currently are considered standard of care for the treatment of severe COVID-19.
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REACT-WHO. Association between Administration of Systemic
Corticosteroids and Mortality Among Critically Ill Patients With COVID19: A meta-analysis. JAMA. 09.02.2020.
https://pubmed.ncbi.nlm.nih.gov/32876694/
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Convalescent Plasma
• Cochrane Review July 2020 Piechotta et. al.
• “We are very uncertain whether convalescent plasma is beneficial…”
• “There was limited information regarding adverse events.”
• Should be used only in setting of a clinical trial
• Children’s MN is participating in multiple trials, see guideline
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Remdesivir: Beigel et. al. NEJM
• Hospital (60 site) RCT: 538 Remdesivir vs. 521 Placebo; median age 58.9 yr
• Median recovery time of 11 days (95% confidence interval [CI], 9 to 12), as compared with 15
days (95% CI, 13 to 19) in placebo
• rate ratio for recovery, 1.32; 95% CI, 1.12 to 1.55; P<0.001

© 2020

Page 31

Remdesivir: Beigel et. al. NEJM
• Kaplan-Meier estimates of mortality by 14 days were 7.1% with remdesivir and 11.9% with
placebo (hazard ratio for death, 0.70; 95% CI, 0.47 to 1.04).
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WHO- Remdesivir cautions…
• Oct 15th- WHO Solidarity Trial published its interim results (not peer-reviewed).
• Data reviewed by the WHO panel included results from this trial, as well as 3 other RCT.
In all, data from over 7000 patients across the 4 trials were considered.
• The evidence suggested no important effect on mortality, need for mechanical
ventilation, time to clinical improvement, and other patient-important outcomes.
• Updated 20 November 2020
“In this case, there is a conditional recommendation against the use of remdesivir. This
means that there isn’t enough evidence to support its use.”
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Bamlanivimab-outpatient pediatrics
• Treatment of mild to moderate COVID-19 in adults and pediatric patients with positive results of direct SARSCoV-2 viral testing who are 12 years of age and older weighing at least 40 kg, and who are at high risk for
progressing to severe COVID-19 and/or hospitalization.
• BMI ≥ 35 or BMI ≥ 85th percentile for age and gender based on CDC growth charts
• Chronic kidney disease
• Diabetes
• Immunosuppressive disease or treatment
• Sickle cell disease
• Congenital or acquired heart disease
• Neurodevelopmental disorders (e.g. cerebral palsy)
• Medical-related technological dependence (e.g. tracheostomy, gastrostomy, positive pressure ventilation) (not
related to COVID-19)
• Asthma, reactive airway or other chronic respiratory disease that requires daily medication for control
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Other medications under study
• Convalescent plasma
• Children’s MN is enrolling patients

• Fluvoxamine
• IVIG

• Several phase 2, 3 and 4 clinical trials RCTs are underway
• Ivermectin
• Favipiravir
• Sarilumab
• Leronlimab
• Baricitinib
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Fluvoxamine vs placebo and clinical deterioration in
outpatients with symptomatic COVID-19: RCT
Premise/Methods:
1. Fluvoxamine is a selective SSRI and alpha-1 agonist (S1R agonist) has been shown to reduce damaging aspects
of the inflammatory response in murine sepsis models.
2. This was a double-blind, placebo-controlled, randomized clinical trial that compared fluvoxamine with placebo in
adult outpatients with confirmed SARS-CoV-2 infection.
3. The primary and secondary end points were clinical deterioration determined by subjective and objective data.
Findings:
1. 152 patients were randomized
2. Clinical deterioration occurred in 0 of 80 patients in the fluvoxamine group and in 6 of 72 (8.3%) patients in the
placebo group (p=0.009).
3. The potential advantages of fluvoxamine for outpatient treatment of COVID-19 include its safety, widespread
availability, low cost, and oral administration.
Fluvoxamine may add to our armamentarium as an outpatient therapy to prevent disease progression.
Noteworthy, in the method details is the success of a fully remote (contactless) drug study that may serve as a
template for future investigations.
© 2020

Lenze EJ. Fluvoxamine vs placebo and clinical deterioration in
outpatients with symptomatic COVID-19: a randomized clinical trial.
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JAMA. 11.12.2020.
https://jamanetwork.com/journals/jama/fullarticle/2773108#:~:text=Fin
dings%20In%20this%20randomized%20trial,difference%20that%20w

Other medications that don’t seem to offer
much (or any) benefit in studies to date….
• Tocilizumab
• Hydroxychloroquine
• Lopinavir-ritonavir
• Darunavir
• Oseltamivir
• Nitazoxanide
• Ribavirin
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Effect of Tocilizumab vs Usual Care in Adults Hospitalized With
COVID-19 and Moderate or Severe Pneumonia: A RCT.
Premise/Methods:
1. Early observational or retrospective studies suggested that tocilizumab, an IL-6 blocker, had efficacy in
treating patients with COVID-19.
2. French multicenter open-labelled randomized without placebo control of patients with moderate to severe
pneumonia who were not receiving mechanical ventilation.
3. Multiple outcomes were assessed including 28 day mortality.
Findings:
1. 130 patients were assigned to either the TCZ group or Usual Care group.
2. Patients in the TCZ group required less non-invasive or mechanical ventilation by day 14 but there was no
difference in 28 day mortality.

Double blinded placebo controlled studies directed at the efficacy of TCZ in various COVID-19 populations are
pending. Strong evidence of reduced mortality with TCZ does not currently exist.
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Hermine O. Effect of Tocilizumab vs Usual Care in Adults
38
Hospitalized With COVID-19 and Moderate Page
or Severe
Pneumonia: : A Randomized Clinical Trial. JAMA.
10.20.2020.

Medical Management Key Points
• Asymptomatic or Mild Severity = Supportive Cares
• Consider Bamlanivimab
• Moderate or Severe
• Labs and Imaging
• VTE prophylaxis
• Dexamethasone- if needing oxygen
• Consider:
• Convalescent Plasma-study
• Remdesivir
• IVIG (if low IgG)

• Antibiotics if indicated
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FAQ of kids and COVID-19
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Is Ibuprofen safe? Yes, probably
• Mechanistic theory (Fang et. al.)
• Coronaviruses bind to ACE-2
• Ibuprofen increases the activity of ACE-2
•  potentiation?
• Early non-randomized case series
• Sicker patients (w/ higher mortality) were more likely to have taken
ibuprofen before admission
• ≠ causation!
• Most expert opinions allow ibuprofen
• Recommend acetaminophen first
© 2020
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What is risk of neonatal transmission?

Probably low
• Cohort of 101 neonates born to COVID+ mothers at a single institution in NYC.
• 2/101 (2.0%) of neonates had positive test results for SARS-CoV-2.
• No babies had clinical evidence of COVID-19.
• Most infants were rooming-in with mothers and direct breastfeeding.
• Fifty-five infants were followed up in the first 2 weeks of life and all remained healthy.
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Neonates With Complex Cardiac Malformation and Congenital
Diaphragmatic Hernia Born to SARS-CoV-2 Positive Women
Premise/Methods:
1. This is a single center case series on the outcomes of mothers with COVID-19
and their newborn infants (with congenital heart disease).
2. Infants were minimally tested for SARS-CoV-2 (PCR) at 24 hours and at 14 days.
3. Visitation was restricted to Moms until cleared by infection control, breast milk
was encouraged.

Findings:
- All 7 infants had unremarkable courses comparable to the outcomes expected in
the pandemic era.
Goldshtrom N. Neonates With Complex Cardiac Malformation and Congenital
Diaphragmatic Hernia Born to SARS-CoV-2 Positive Women—A Single Center
Experience. World J Ped and Congenital Heart Surg. 08.27.2020.
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Can COVID+ Moms breast-feed? Yes, probably
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Evaluation for SARS-CoV-2 in Breast Milk from 18
Infected Women
Premise/Methods:

1.
2.
3.
4.

It is unclear whether SARS-CoV-2 can pass from an infected mother to an infant through breast milk.
It is also unclear whether SARS-CoV-2 can contaminate banked breast milk.
COVID-19 positive mothers were approached to submit breast milk for sampling.
Banked milking procedures were tested for live virus.

Findings:
1. 18 COVID-19 mothers (17/18 symptomatic) provided 64 samples of breast milk at different time points
following delivery.
2. Samples were tested for SARS-CoV-2 nucleic acid (PCR) and live virus: 1 sample was PCR positive but
replicating virus was not present in any sample.
3. Breast milk for banking was spiked with live SARS-CoV-2 and neither nucleic acid nor replicating virus could
be detected after pasteurization whereas virus was detected in unpasteurized samples.
This small study with significant limitations is nonetheless reassuring that SARS-CoV-2 does not appear to pass
through breast milk and the virus banked milk after pasteurization.
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Chambers C. Evaluation for SARS-CoV-2 in Breast Milk from
18 Infected Women. JAMA. 08/19/2020.
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Return to sports after COVID-19?
• If moderate-severe symptoms, or MIS-C, clear by PCP before return to exercise. Consider
EKG.
• SEVERE: 3-6 month restriction?
• Moderate: >14 days symptom-free
• “We know that those with severe presentations (hypotension, arrhythmias, requiring intubation or ECMO, kidney or cardiac failure) or MISC must be treated as though they have myocarditis and restricted from exercise and participation for a duration of 3 to 6 months. These athletes
must be cleared to resume participation by their primary care physician and appropriate pediatric medical subspecialist, preferably in
consultation with a pediatric cardiologist. ”
• “Those with moderate symptoms must be asymptomatic for at least 14 days and obtain clearance from their primary care physician before
return to exercise and competition. Any individual who has current or a history of positive cardiac symptoms, who has concerning findings on
their examination, or who had moderate symptoms of COVID-19, including prolonged fever, should have an EKG performed and potentially be
referred to a pediatric cardiologist for further assessment and clearance. ”
• https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/covid-19-interim-guidance-return-to-sports/
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What about asthma?
• Continue controller medications as previously used, including inhaled steroids
• Use MDI instead of nebulizers for rescue (even infants!)
• Nebulizers = aerosol-generating procedure, per CDC
• Ok to use short-course systemic steroid if indicated by asthma severity

https://commons.wikimedia.org/wiki/File:Asthma_spacer.JPG
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SARS-CoV-2–Associated Deaths among Persons Aged
<21 Years — United States, February 12–July 31, 2020.
Premise/Methods:
1. Reports from US public health jurisdictions were reviewed and deaths in persons < 21 years were characterized.

Findings:
1. 121 SARS-CoV-2 associated deaths in persons < 21 years of age reported to CDC 2/12–7/31:
10% < 1 year; 20% 1-9 years; 70% 10-20 years.
*188 pediatric flu deaths in 2019-2020 and 2017-2018 flu seasons
2. Racial disparity noted: 45% Hispanic; 29% Black; 4% American Indian/Alaska Native.
3. Of the 121 deaths: 91 (75%) had an underlying condition; 39 (32%) died at home or in the ED.
4. 120 deaths had acute COVID-19, 15 met the MIS-C case definition, and 4 had both conditions.

This limited and preliminary study of deaths in < 21 years age group partially reflects deaths in older age groups:
male predominance, racial/ethnic disparity, and co-morbidities. The large proportion of out of hospital arrests needs
further scrutiny to assist in closer surveillance of possible at risk individuals.
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Bixler D. SARS-CoV-2–Associated Deaths among Persons Aged <21 Years — United States,
February 12–July 31, 2020. CDC MMWR. 09.15.2020 (early release).
https://www.cdc.gov/mmwr/volumes/69/wr/mm6937e4.htm pdf
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What else can we thank COVID for?
• ↑ Mental health concerns (child/family/caregiver)
• ↓ Vaccinations for routine childhood illnesses (measles…)
• ↑ Food, housing, employment insecurity
• ↓ Access to resources (school, community, religious)
• ↓ Child care and child supervision outside of home
• ↓ Academic/extracurricular activities
• ↑ Screen time
© 2020
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Questions?
•

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 - J Am Med Assoc. 2020. doi:10.1001/jama.2020.10374

•

Feldstein LR, Rose EB, Horwitz SM, et al. Multisystem Inflammatory Syndrome in U.S. Children and Adolescents. N Engl J Med. 2020.
doi:10.1056/NEJMoa2021680

•

EM D, EH K, EJ C, et al. Multisystem Inflammatory Syndrome in Children in New York State. N Engl J Med. 2020. doi:10.1056/NEJMOA2021756

•

Whittaker E, Bamford A, Kenny J, et al. Clinical Characteristics of 58 Children with a Pediatric Inflammatory Multisystem Syndrome Temporally
Associated with SARS-CoV-2. JAMA - J Am Med Assoc. 2020. doi:10.1001/jama.2020.10369

•

M L, J T, T I, JH L. Coagulation abnormalities and thrombosis in patients with COVID-19. Lancet Haematol. 2020;7(6). doi:10.1016/S23523026(20)30145-9

•

JM C, JH L. COVID-19 and its implications for thrombosis and anticoagulation. Blood. 2020;135(23). doi:10.1182/BLOOD.2020006000

•

P H, WS L, JR E, et al. Dexamethasone in Hospitalized Patients with Covid-19 - Preliminary Report. N Engl J Med. 2020.
doi:10.1056/NEJMOA2021436

•

Beigel JH, Tomashek KM, Dodd LE, et al. Remdesivir for the Treatment of Covid-19 - Preliminary Report. N Engl J Med. May 2020.
doi:10.1056/NEJMoa2007764

•

V P, KL C, SJ V, et al. Convalescent plasma or hyperimmune immunoglobulin for people with COVID-19: a living systematic review. Cochrane
database Syst Rev. 2020;7. doi:10.1002/14651858.CD013600.PUB2

•

NA N, DA B, A H-G, S L. Multi-System Inflammatory Syndrome in Children (MIS-C) Following SARS-CoV-2 Infection: Review of Clinical
Presentation, Hypothetical Pathogenesis, and Proposed Management. Child (Basel, Switzerland). 2020;7(7). doi:10.3390/CHILDREN7070069

•

Sullivan SE, Thompson LA. Best Practices for COVID-19–Positive or Exposed Mothers—Breastfeeding and Pumping Milk. JAMA Pediatr [Internet].
2020 Oct 26 [cited 2020 Nov 2]; Available from: https://jamanetwork.com/journals/jamapediatrics/fullarticle/2772176

•

Dumitriu D, Emeruwa UN, Hanft E, Liao G V., Ludwig E, Walzer L, et al. Outcomes of Neonates Born to Mothers With Severe Acute Respiratory
Syndrome Coronavirus 2 Infection at a Large Medical Center in New York City. JAMA Pediatr [Internet]. 2020 Oct 12 [cited 2020 Nov 2]; Available
from: https://jamanetwork.com/journals/jamapediatrics/fullarticle/2771636

•

https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/covid-19-interim-guidance-return-to-sports/

•

https://services.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/

•

https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control-recommendations.html
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EXTRA SLIDES
FOLLOW

Possible MIS-C Mechanisms
• ? aberrant development of acquired immunity.
• Antibody enhancement of viral entry or replication (like Dengue) OR
• Trigger of a host inflammatory response
• formation of immune complexes OR
• direct anti-tissue or cellular activation.
• As antibodies develop against SARS-CoV-2 they may trigger an
inflammatory process question for vaccines
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Infographic from Nakra et. al.
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Infographic from Nakra et. al.

© 2020

Page 55

Table from Nakra et. al. review
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Slide from Dr. Brad Chu, Children’s Heart Clinic
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Venous Thromboembolism (VTE)
thromboprophylaxis in COVID+ patients
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Children’s MN VTE Guideline
• Expert opinion
• Hester, Garland, Wise, Schwarze, Orioles, MacIver, Morhack, Lissick
• COVID Clinical Core
• Little evidence to date in pediatric patients
• Built into admission ordersets
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Macro: Thromboinflammation or immunothrombosis

Infection

Innate
immune
response

Host
defense

Thrombin
generation

Connors et. al. Blood 2020.
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Micro: thrombotic microangiopathy

Virus enters
endothelial cell
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Microvascular
endothelial
injury

Microcirculatory
clot formation
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COVID Clots
• Range in inflammatory response and cytokine storm
• D-dimer as a marker?
• IL-6
• Induces tissue factor expression on mononuclear cells coagulation activation and thrombin
generation.

• Chilblain-like acral lesions (“COVID-Toes”)
• Histology: inflammation & vascular changes (endothelialitis, microthromboses, fibrin deposition,
immunoreactant deposits on vessels) Kanitakis et. al.

Photo: The New York
Times
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VTE Key Points
• COVID Clots
• Hospitalized patient ≥ 12 years age need chemical thromboprophylaxis
• Assess risk factors and disease severity in younger patients
• Chemical
• Mechanical (SCDs > 5-6 years age)
• Encourage early ambulation in all patients
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Age-Related Differences in Nasopharyngeal Severe Acute Respiratory
Syndrome Coronavirus 2
(SARS-CoV-2) Levels in Patients With Mild to Moderate Coronavirus Disease
2019 (COVID-19).
Methods: 1. Children transmit gastrointestinal and respiratory diseases generously through communities. 2.
Nasopharyngeal PCR for SARS-CoV-2 was performed at inpatient, outpatient, and ED sites in Chicago. 3.
Cycle threshold (CT) values were recorded with lower values signifying higher amounts of viral nucleic acid.
4. CT values of different age groups were compared.
Findings: 1. 145 patient PCR CT values were compared: < 5years, n=46; 5 to 17 years, n=51; 18 to 65
years, n=48. 2. Children < 5 years had significantly higher viral nucleic acid as evidenced by lower CT
values. 3. Older children and adults had similar CT values. 4. This study raises the concern that young
children potentially can be potent transmitters of SARS-CoV-2 as CT values do reflect viral culture
concentration. 5. The authors suggest that day care centers and schools potentially harbor infectious children
and that vaccine distribution should take into account these findings.
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Walker D. Heald-Sargent T. Age-Related Differences in
Nasopharyngeal Severe Acute Respiratory Syndrome
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Coronavirus 2
(SARS-CoV-2) Levels in Patients With Mild to Moderate
Coronavirus Disease 2019 (COVID-19). JAMA-pediatrics.

Clinical characteristics of children with COVID19: a meta-analysis
Methods:
1. This analysis spans the medical literature from January 1, 2020 thru April 1, 2020.
2. All studies were peer-reviewed and recruited subjects within studies were SARS-CoV-2 positive.
3. Key disease features were abstracted from qualifying studies and a meta-analysis performed.
Findings:
1. 14 studies (371 patients) were included in the meta-analysis and 19 case reports (25 patients) summarized.
2. 371 children: 6.1% of all the included children had underlying diseases; fever (51.2%) and cough (37%) were the
most common symptoms; 17.4% were asymptomatic; and 10% of the children with COVID-19 tested positive for
other pathogens, such as influenza virus types A and B and mycoplasma pneumoniae.
4. Among 371 cases, five developed severe or critical illness and required intensive care and there were 2 deaths
(10 mo and 14 years).
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Ding Y. Clinical characteristics of children with COVID-19: a metaanalysis. Frontiers in Pediatrics. 2020;8:431
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