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Pediatric COVID-19: Lessons Learned 
So Far



#1. Kids are GENERALLY less likely to get ill 
acutely from COVID-19



• Children represent 22% of the US population

• Among 149,082 cases in the US, 1.7% are in children

• 0.58-2.0% are in the ICU

• Three deaths among ~2,500 cases



#2. Over Half of Children Have Milder 
Symptoms
1. Asymptomatic infection: 4% 
2. Mild: 51% symptoms of acute URI or abdominal symptoms, normal lung 
exam.
3. Moderate: 39% with pneumonia, frequent fever and cough, wheezing, but 
no obvious hypoxemia. Some cases had no clinical signs and symptoms, but 
chest CT showed lung lesions.
4. Severe: 5.2% Oxygen saturation is less than 92%, with other hypoxia 
manifestations. 
5. Critical: 0.6% Respiratory failure, shock, encephalopathy, myocardial injury 
or heart failure, coagulation dysfunction, and acute kidney injury. 

14 year old boy died

Dong, Pediatrics, 2020



#3. There are risk factors for severe illness

• Underlying chronic illness (39%)
• Asthma, neurologic, diabetics, cardiac, hematologic/oncologic
• Obesity-2%

Debiasi, Journal of Pediatrics, 2020



• 12 y/o: day 2 of illness: Came to ED with 
fevers, vomiting 

• Day 3 of illness: Returned to ED with 
persistent fevers, new cough,

• Day 5 of illness: Returned to ED with fevers, 
SOB 

• 39.6oC HR 129 BP 108/63 RR 26-40 89% O2 
saturation

• Due to increased distress on HFNC 15L 
100%, transferred to PICU for BiPAP

HD #1 HD #3



#4 Children Can Transmit the Disease…but 
MAYBE not that often



Transmission

• From March 10 – April 10, 2020, 
• 40 children <16 years of age: contact tracing to identify infected 

household contacts (HHC). 
• In 3, there was suspected child to adult transmission

• 9 students/9 staff in Australia with SARS-CoV-2 had close contact with 
a total of 735 students and 128 staff.

• 2 secondary infections noted

Posfay-Barbe K , Pediatrics 2020
National Centre for Immunization, Australia, 2020



Unpublished data



Lesson #5..Children may have an immune 
response that is worse than the original illness…

Multisystem Inflammatory Syndrome in Children
MIS-c



HPI

7y old male with no 
significant PMH p/w 
fever, vomiting, and 
abdominal pain x 5 
days

 Increasing irritability

 Decreased PO intake

 ROS negative for URI 
symptoms (cough, 
congestion, sore 
throat), chest pain, SOB, 
diarrhea, dysuria, 
confusion

D#1

• Fevers ranged from 102-104F
• Abd pain is constant
• NBNB emesis 1-2 episodes per day
• Rash: “red dots like mosquito bites” on b/l palms

D#2
• Went to PCP
• Rx Zofran for presumed AGE
• Rash progressed  red and splotchy on shoulders, arms, back

D#5
• Redness of his b/l eyes (no discharge)
• Dry, cracked lips
• Tenderness of his neck b/l (but denies stiffness)



OSH COURSE

 Admitted to OSH on 5/4 due to persistent fever, rash, SIRS

 Initial work up:
 WBC 12.5 (N-79, B-6, L-8), Hb 11.8, Plt 204

 CMP unremarkable (albumin 4.1, Cr 0.53, LFTs normal)

 U/A with <1 WBC

 ESR 67 mm/hr, CRP >8 mg/dL

 Clinical decompensation by 5/5 with hypotension (80s/50s) refractory to IVFs

 Transferred to EG PICU; started on norepi gtt en route



PHYSICAL EXAM

Vitals: BP 87/45,  HR 157, T 38.8 °C, RR 44, SpO2 93 % room air

GENERAL: Awake, alert, Irritable, nontoxic appearing

HEENT: NCAT,mild periorbital edema, injected conjunctiva, PERRL, EOMI. No nasal congestion. EACs clear, TMs 
intact. Mucous membranes moist. Swollen red lips that are mildly dry/cracked, tongue mildly swollen

Neck: supple, tender lymphadenopathy cervical chains (none >1.5cm) b/l difficult to palpate due to pain on exam
CV: tachycardic, +S1, S2 with ?gallop, no murmur. Cap refill < 2 secs, 2+ peripheral pulses b/l

CHEST: Clear to auscultation bilaterally. No retractions.

ABD: full but soft, diffusely tender to palpation especially right side. No rebound or guarding. No CVA tenderness

EXT: No cyanosis. Mild edema of b/l hands

MSK: MAES, normal tone. No joint swelling.
NEURO: grossly normal without focal deficits

SKIN: Good turgor, blanching erythematous macular rash on shoulders, b/l UEs, back, and on groin.  No diffuse 
erythroderma. No peeling. No vesicular lesions. No rash on palms or soles.



INITIAL LABS
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- Ferritin 298.37
- Procalcitonin: 8.52
- CRP:  15.1

- U/A: unremarkable (WBC 3)

- PT 16.5/INR 1.3
- PTT 47.4
- Ddimer 689
- Fibrinogen 601



DIFFERENTIAL DIAGNOSIS

 Kawasaki Disease Shock Syndrome

 Pediatric Inflammatory Multisystem Syndrome (post-COVID 
hyperinflammatory shock syndrome)

 SARS-CoV-2 infection

 TSS (Staph aureus? GAS?)

 Enterovirus

 Less likely adenovirus, leptospirosis, RMSF, Ehrlichiosis





MAY 6, 2020

 Lancet online

Riphagen et al. Hyperinflammatory shock in children during COVID-19 pandemic. The Lancet. 5/6/2020.



CLINICAL CHARACTERISTICS

• > 5yoa

• Abdominal symptoms

• May look like appendicitis

• Otherwise healthy kids

• Some with conjunctivitis and/or rash

• All required inotropic support

Riphagen et al. Hyperinflammatory shock in children during COVID-19 pandemic. The Lancet. 5/6/2020.



MAY 13, 2020



CASE DEFINITION FOR MULTISYSTEM INFLAMMATORY SYNDROME 
IN CHILDREN (MIS-C)

 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

CDC, 5/14/2020



MULTIPLE CASE DEFINITIONS



JUNE 8, 2020

 58 children from 8 hospitals in England from 3/23-5/16

 26% SARS-CoV-2 PCR +

 87% SARS-CoV-2 IgG +

 Fever + ~50% with nonspecific GI syx; rash; conjunctival 
injection

 Labs with marked inflammation (CRP, ferritin)

 29 developed shock with myocardial dysfunction

 14% developed CA dilatation or aneurysm

 Compared to children with KD, KDSS, and TSS who had 
been admitted in Europe/US from 2002-2019

 Older age

 Greater elevation of inflammatory markers



JUNE 8, 2020

 Columbia Children’s Hospital in NYC between 4/18 – 5/5

 17 patients

 Fever (100%)

 GI syx (82%)

 Mucocutaneous findings common

 Shock (13)

 SARS-CoV-2 PCR + (47%)

 SARS-CoV IgG + (53%)



Verdoni
n=10

Belhadjer
N=35

Whittaker
N=58

Cheung
N=17

Treatments IVIG in all
MP in 8 for Kobayashi 
score>5

25 with IVIG, one 
with two doses, 12 
steroids, 3 anakinra

41 with IVIG, 37 
with MP, 3 with 
anakinra, 8 with 
infliximab

13 received IVIG, 
14 with steroids, 1 
received toci

Outcome, death 0 No death, but 
several on EcMO

1 death, 3 required 
ECMO

0

Cardiac 2 dilated, no 
aneurysm

6 dilated, no 
aneurysm

8 with CAA 1developed medium 
sized CAA



COVID-19 AND KAWASAKI DISEASE: NOVEL VIRUS 
AND NOVEL CASE

 6 mo with fever, fussiness, decreased PO

 Rash on day 2

 Irritability, limbic-sparing conjunctivitis, and dry lips 
on day 4

 Swelling of hands on day 5

 Left shift, anemia, elevated CRP and ESR, low 
albumin

 Treated with IVIG and high dose ASA

 Echo normal

 SARS-CoV-2 RT-PCR positive from admission

Jones, VG, Hospital Pediatrics 2020



#1: Children Less Likely to Become Ill than Adults

#2: Most Children Have Mild Symptoms

#3: Risk Factors for Severe Illness: obesity, underlying 
respiratory conditions

#4: Children Can Transmit the Disease but Perhaps less 
common

#5: Multi-system Inflammation can Occur (we think!) 
after SARS CoV-2 infection
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