


Supplemental Digital Content for Pre-existing Immunocompromising Conditions and Outcomes of Acute COVID-19 Patients Admitted for Pediatric Intensive Care

Table of Contents
	CDC COVID-19 Response Team
	Page 2

	Table S1: Organ system involvement criteria
	Page 3-4

	Table S2: List of bacterial organisms identified by source in pediatric patients hospitalized for COVID-19 with and without immunocompromising conditions. 
	Page 5-7

	Table S3: SARS-CoV-2 specific therapies stratified by COVID-19 and ICC status. 
	Page 8

	Table S4: Additional outcomes stratified by the presence of an immunocompromising condition status.
	Page 9

	Table S5: Comparison of comorbidities and initial laboratory values in immunocompromised patients with life-threatening illness to those immunocompromised patients without life-threatening illness.
	Page 10

	Table S6: Details of bacterial and fungal coinfections detected within 72 hours of admission in 5 patients with ICC and life-threatening COVID-19
	Page 11































CDC COVID-19 Response Team on Overcoming COVID-19: 

Angela P. Campbell, MD, MPH; Laura D. Zambrano, MPH, PhD; Manish M. Patel, MD, MPH





Table S1 Organ system involvement criteria
	Organ System Involvement Criteria
One criterion must be met to constitute organ system involvement.


	Cardiovascular
· Shock requiring vasopressors.
· Cardiac arrest
· Pulmonary edema due to left heart failure
· Receipt of vasoactive infusions (at any time during hospitalization)
· Dopamine, Dobutamine, Epinephrine, Norepinephrine, Phenylephrine, Milrinone, Vasopressin (for hypotension, not diabetes insipidus)
· Myocarditis or cardiac dysfunction diagnosed during hospital stay
· Coronary artery aneurysm
· Z Score of LAD or RCA ≥ 2.5
· Left ventricle ejection fraction (LVEF) < 55%
· Arrhythmia
· Elevated troponin (based on site-specific cutoff)
· Aortic valve regurgitation noted on ECHO
· Mitral valve regurgitation noted on ECHO
· Pericarditis or pericardial effusion
· Cardiopulmonary resuscitation
· Maximum BNP or NT-proBNP >400 pg/mL


	Respiratory
· Respiratory failure requiring support
· Receipt of any oxygen support at any time during hospitalization
· Pulmonary infiltrates on chest radiograph
· Pneumothorax
· Pleural effusion
· Chest-tube or drainage required
· Pulmonary hemorrhage
· Lower respiratory infection
· Severe bronchospasm requiring continuous bronchodilators


	Renal
· Dialysis or hemofiltration during hospitalization
· Elevated creatine (acute kidney injury)
· Less than 4 weeks: >1.5 mg/dL
· 4 weeks to <1 year: >0.6 mg/dL
· 1 year to 10 years: >1.05 mg/dL
· 11 years and older: >1.5 mg/dL


	Neurological	
· Suspected central nervous system infection
· Stroke or intracranial hemorrhage (at presentation or during hospitalization)
· Seizure (at presentation or during hospitalization)
· Coma or unresponsive
· Receipt of neurodiagnostic imaging or evaluation (CT, MRI, or LP)
· Encephalitis
· Decreased hearing
· Decreased vision
· Iritis or uveitis


	Gastrointestinal
· Appendicitis
· Diarrhea (at presentation or during hospitalization)
· Abdominal pain (at presentation or during hospitalization)
· Gallbladder hydrops or edema
· Pancreatitis
· Hepatitis
· Nausea/Loss of appetite at presentation
· Vomiting at presentation


	Hematological
· Anemia
· Less than 4 weeks: hemoglobin <10 g/dL
· Greater than 4 weeks old: hemoglobin <9 g/dL
· Minimum white blood cells <4 x 103 cells/µL
· Minimum platelets <150 x 103 cells/µL
· Deep vein thrombosis
· Pulmonary embolism
· Hemolysis
· Bleeding
· Ischemia of an extremity




	Dermatological/Mucocutaneous
· Bilateral conjunctival injection
· Oral mucosal changes (erythema of lips or oropharynx, strawberry tongue, or drying or fissuring of the lips)
· Peripheral extremity changes (edema, erythema, or generalized or periungual desquamation)
· Skin rash/Skin ulcers
· 'COVID toes' (changes or purple spots on toes)
· Swollen red cracked lips
· Erythema of palms or soles
· Edema of hands or feet
· Periungual (nails) desquamation
· Conjunctivitis
· Peripheral gangrene







Table S2: List of bacterial organisms identified by source in pediatric patients hospitalized for COVID-19 with and without immunocompromising conditions.
	Bacterial co-infectiona,b by source, organism
	n = 10
	n = 85

	    Blood
	
	

	Gram positive bacteria
	
	

	Diphtheroid
	0
	1 (1.2%)

	Gemella haemolysans
	0 
	1 (1.2%)

	Gram positive cocci in clusters
	0 
	1 (1.2%)

	Micrococcus luteus
	0 
	1 (1.2%)

	Staphylococcus aureus (Methicillin-resistant)
	0 
	3 (3.5%)

	Staphylococcus aureus (Methicillin-sensitive)
	0 
	1 (1.2%)

	Staphylococcus epidermidis
	1 (10%)
	1 (1.2%)

	Staphylococcus hominis
	0 
	1 (1.2%)

	Staphylococcus non-aureus
	1 (10%)
	3 (3.5%)

	Streptococcus agalactiae
	0 
	1 (1.2%)

	Streptococcus constellatus
	0 
	1 (1.2%)

	Streptococcus intermedius
	0 
	1 (1.2%)

	Streptococcus pneumoniae
	0 
	2 (2.4%)

	Streptomyces spp
	1 (10%)
	0 

	Gram negative bacteria
	
	

	Escherichia coli
	2 (20%)
	1 (1.2%)

	Enterococcus faecalis
	1 (10%)
	0 

	Haemophilus influenzae non-typeable
	0 
	1 (1.2%)

	Klebsiella 
	0 
	4 (4.7%)

	Moraxella catarrhalis
	0 
	1 (1.2%)

	Pseudomonas
	2 (20%)
	1 (1.2%)

	Salmonella
	0 
	1 (1.2%)

	Other Gram negative rods
	0 
	1 (1.2%)

	Fungal
	
	

	Candida albicans
	0 
	1 (1.2%)

	    Brain abscess
	
	

	Fusobacterium spp
	0 
	1 (1.2%)

	    Cerebrospinal Fluid
	
	

	Staphylococcus aureus (Methicillin-resistant)
	0 
	1 (1.2%)

	Streptococcus agalactiae
	0 
	1 (1.2%)

	Streptococcus pneumoniae
	0 
	1 (1.2%)

	Klebsiella spp
	0 
	1 (1.2%)

	    Lower respiratory tract 
	
	

	Gram positive bacteria
	
	

	Staphylococcus aureus (Methicillin-resistant)
	0 
	5 (5.9%)

	Staphylococcus aureus (Methicillin-sensitive)
	0 
	14 (16.5%)

	Stenotrophomonas maltophilia
	0 
	1 (1.2%)

	Streptococcus group C
	0 
	1 (1.2%)

	Streptococcus pneumoniae
	0 
	4 (4.7%)

	Gram negative bacteria
	
	

	Escherichia coli
	0 
	1 (1.2%)

	Haemophilus influenzae non-typeable
	0 
	1 (1.2%)

	Klebsiella spp
	0 
	2 (2.4%)

	Moraxella catarrhalis
	0 
	3 (3.5%)

	Pseudomonas spp
	0 
	12 (14.1%)

	Serratia marcescens
	0 
	1 (1.2%)

	Other gram negative rods
	0 
	2 (2.4%)

	    Urine
	
	

	Gram positive bacteria
	
	

	Staphylococcus (Coagulase Negative)
	0 
	1 (1.2%)

	Staphylococcus aureus (Methicillin-resistant)
	0 
	1 (1.2%)

	Staphylococcus aureus (Methicillin-sensitive)
	0 
	1 (1.2%)

	Staphylococcus non-aureus
	1 (10%)
	0 

	Staphylococcus epidermidis
	0 
	1 (1.2%)

	Streptococcus agalactiae
	0 
	3 (3.5%)

	Gram negative bacteria
	
	

	Chlamydia trachomatis 
	0 
	1 (1.2%)

	Escherichia coli
	1 (10%)
	10 (11.8%)

	Enterococcus faecalis
	0 
	7 (8.2%)

	Other gram negative rods
	0 
	1 (1.2%)

	Fungal
	
	

	Candida albicans
	0 
	1 (1.2%)

	Candida dubliniensis
	0 
	1 (1.2%)



aPatients with a positive bacterial culture from any site that was then adjudicated by study staff to be a true infection. 
bNone of the patients with ICCs were adjudicated to have more than one bacterial co-infection. Among patients with bacterial coinfections and without ICCs, 64 (75.3%) had one bacterial co-infection, 18 (21.2%) had two bacterial co-infections, and 3 (3.5%) had 3 bacterial co-infections.



Table S3: SARS-CoV-2 specific therapies stratified by COVID-19 and immunocompromising condition status.  
	Treatment
	COVID-19 With ICCs
(n=105)
	COVID-19
No ICCs
(n = 1169)
	p-value

	Corticosteroids
	63 (60.0%)
	762 (65.2%)
	0.34

	Remdesivir
	48 (45.7%)
	614 (52.5%)
	0.22

	IVIG
	15 (14.3%)
	48 (4.1%)
	<0.001

	Tocilizumab
	5 (4.8%)
	70 (6.0%)
	0.77







Table S4: Additional outcomes stratified by the presence of an immunocompromising condition status.
	Outcome 
	COVID-19 With ICCs
(n=105)
	COVID-19 No ICCs
(n = 1169)
	p-value

	Discharged to rehabilitation center
	3 (2.9%)
	64 (5.5%)
	0.36

	Discharged with neurologic deficit
	1 (1.0%)
	39 (3.4%)
	0.25

	Discharged new oxygen
	7 (6.7%)
	96 (8.4%)
	0.71

	Discharged new tracheostomy
	1 (1.0%)
	26 (2.2%)
	0.72

	Discharged new mechanical Ventilation
	0 
	35 (3.0%)
	0.11

	Any new of the above major morbidities*
	11 (10.5%)
	163 (13.9%)
	0.40


*Included discharge to a rehabilitation center, neurologic deficit, or oxygenation, tracheostomy or ventilation requirement.  











Table S5: Comparison of comorbidities and initial laboratory values in immunocompromised patients with or without life-threatening illness. Life-threatening illness is defined as at least 7 days of IMV/ECMO or death.
	[bookmark: _Hlk127206871]Patients with immunocompromised conditions and acute COVID-19
	Life-threatening illness (n=17)
	Non-life-threatening Illness (n=88)
	p-value

	[bookmark: _Hlk127206948]Underlying conditions

	Any non-immunocompromising condition
	13 (76.5%)
	69 (78.4%)
	0.76

	Respiratory
	6 (35.3%)
	32 (36.4%)
	1.00

	Asthma
	5 (29.4%)
	16 (18.2%)
	0.47

	Non-asthma chronic lung disease*
	2 (11.8%)
	11 (12.5%)
	1.00

	Upper airway disorder
	0 
	5 (5.7%)
	0.59

	Cardiovascular
	1 (5.9%)
	19 (21.6%)
	0.18

	Neuromuscular
	8 (47.1%)
	23 (26.1%)
	0.15

	Renal
	5 (29.4%)
	22 (25.0%)
	0.94

	Obesity
	4/17 (23.5%)
	32/83 (38.6%)
	0.28

	Initial laboratory values 

	WBC (10^3/µL) - n
	17 (100.0%)
	85 (96.6%)
	

	WBC (10^3/µL), median (IQR)
	6.8 (4.4, 15.7)
	5.4 (2.9, 9.1)
	0.44

	ANC (10^3/µL) – n
	14 (82.4%)
	69 (78.4%)
	

	ANC (10^3/µL), median (IQR)
	3.6 (1.6, 11.4)
	4.4 (1.9, 7.0)
	0.63

	ALC (10^3/µL) – n
	15 (88.2%)
	71 (80.7%)
	

	ALC (10^3/µL), median (IQR)
	0.6 (0.4, 1.0)
	0.9 (0.5, 1.5)
	0.24

	NLR (10^3/µL) – n
	14 (82.4%)
	68 (77.3%)
	

	NLR (10^3/µL), median (IQR)
	5.7 (1.1, 18.8)
	4.8 (1.7, 8.6)
	0.56

	CRP (mg/dL) – n
	11 (64.7%)
	45 (51.1%)
	

	CRP (mg/dL), median (IQR)
	9.1 (6.9, 15.4)
	3.8 (1.8, 6.3)
	<0.001

	Procalcitonin (ng/mL) – n
	6 (35.3%)
	22 (25.0%)
	

	Procalcitonin (ng/mL), median (IQR)
	0.3 (0.2, 0.5)
	0.2 (0.1, 0.3)
	0.20

	Ferritin (ng/mL) – n
	5 (29.4%)
	29 (33.0%)
	

	Ferritin (ng/mL), median (IQR)
	299 (209, 826)
	442 (87, 1570)
	0.94


*Non-asthma chronic lung disease includes chronic restrictive lung disease, bronchopulmonary dysplasia/chronic lung disease of prematurity, cystic fibrosis, recurrent aspiration into lungs/chronic aspiration pneumonia, and pulmonary hypertension. 
Abbreviations: WBC = white blood cell, ANC = absolute neutrophil count, ALC = absolute lymphocyte count, NLR = neutrophil to lymphocyte ratio, CRP = C-reactive protein


Table S6: Details of bacterial and fungal coinfections detected within 72 hours of admission in 5 patients with ICC and life-threatening COVID-19
	Outcome
	Site of infection
	Pathogens identified

	Died
	Blood
	Escherichia coli

	Died
	Blood
	Staphylococcus non-aureus 

	Died
	Blood
	Escherichia coli

	Died
	Blood
	Pseudomonas species

	Discharged home with new oxygen requirement
	
Blood

	Enterococcus faecalis
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