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Clinical Insights and Outcomes of Pediatric COVID-19

Severe and critically ill children with
first-wave Omicron infection in PICU
(December 2022—February 2023)

(N =38)

Resp SOl e Invasive
espiratory ARDS associated B
Clinical failure: cases: neurological .
characteristics 66% 16% disorders: 47% '
55% °
I Chest CT score PELOD-2 score and
Key predictors (CO-RADS): — 2| \ serum AST at admission:
of poor Predictor for — Predictors of death or
outcomes mechanical ventilation =9 prolonged PICU stay
] | Chest CT score
I?ad_lologlcal (CO-RADS): Consolidation:
findings Predictor for 35%
ventilation

ARDS: Acute respiratory distress syndrome; CT. Computed tomography; AST: Aspartate aminotransferase; PELOD: Performance of the pediatric logistic organ dysfunction;
PICU: Pediatric intensive care unit; CO-RADS: COVID-19 Reporting and Data System

Respiratory and neurological complications were prevalent, with CO-RADS, PELOD-2, and serum AST predicting severe outcomes
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Total (N=38)

Male n (%) 20 (53) 9 (45) 11 (61) 0.352

Age Group n (%) 0.757
<ly 9(24) 6 (30) [ 3(17) 0.454
1-2 yr 14 (37) 6 (30) 8 (44) 0.503
3-6yr 7 (18) 4(20) 3(17) 10
7-17 yr 8 (21) 4(20) 4(22) 1.0

Age (months) median (Q1,Q3) 25.5 (12.5,79.75) 25 (5,85.25) 26 (15,84) 0988

Disease severity classification n (%) 0.000
Severe disease 12 (32) 12 (60) 0
Critical disease 26 (68) 8 (40) ‘ 18 (100)

Vaccine n (%) 15 (39) 8 (40) 7 (39) 0.604

Pre-existing medical conditions n (%) 9 (24) 4 (15) | 5(22) 0.709
BPD 3(8) 2(10) 1(6)
Congenital atrial septal defect 1(3) - | 1(6) -
Methylmalonic acidemia 1(3) - 1(6) -
Aplastic anemia 1(3) - 1(6) -
Diabetes 1(3) 1(5) - -
Epilepsy 1(3) 1(5) - -
Congenital hypothyroidism 1(3) | - [ 1(6) -

Symptoms n (%)

Fever 24 (63) 9 (45) 15 (83) 0.02
Cough 26 (68) 15 (75) 11 (61) 0.489
Dyspnea 27 (71) 9 (45) 18 (100) 0.000
Altered consciousness 26 (68) 15 (75) 11 (61) 0.489
Convulsion/seizures 15 (39) 10 (50) 5(28) 0.198
Convulsive status 3(8) 2(10) ‘ 1(6) 1.0

Nausea/Vomiting 6 (16) 3(15) 3(17) 1.0

Diarrhea 5(13) 1(5) 4(22) 0.17

Complications n (%)

Respiratory failure 25 (66) 7 (35) 18 (100) 0.000

Central nervous system 21 (55) 12 (60) 9 (50) 0.745
Myocardial damage 9 (24) 2 (10) 7 (39) 0.058
Laryngeal obstruction 6 (16) 0 6(33) 0.007
DIC 3(8) 0 3(17) 0.097
ARDS 4(11) 0 4(22) 0.041
Number of complications 3(25) 2 (14.5) 5(3,7.5) 0.001
Coinfection n (%) 15 (39) 5(25) 10 (56) 0.096
Mycoplasma pneumoniae 11 (29) 4(20) 7 (39) 0.288
EB virus 2(5) 0 2(11) 0218
Herpes simplex virus 2(5) 1(5) 1(6) 1.0
PCIS median (Q1,Q3) 92 (88,98) 96 (92,100) 90 (81,93) 0.001
PELOD2 median (Q1,Q3) 1.5 (0,3) 0(0,1) 2 (2,8.25) 0.000
P/F median (Q1,Q3) 268 (158,380) 456 (224,520) 260 (154,310) 0.057

Data are presented as the median (interquartile range) or number of patients (percentage) unless otherwise indicated. BPD, Bronchopulmonary dysplasia; PCIS, Pediatric Clinical Illness Score;
PELOD2, pediatric logistic organ dysfunction-2 score.

P-values < .05 are in bold type.

P/E, Pa0,/FiO,.
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Item tal (N=38) MV (n=20) IMV (n=18) p-value
Blood routine test Median (Q1,Q3)
WBC counts cell (*10°/L) 6.2 (5.1,8.43) 6.045 (5.15,8.8) 6.3 (4.99,8.13) 0.953
Neutrophil counts cell (*10°/L) 3.55 (1.9,5.63) 35 (1.5,4.6) 3.95 (2.375,6.275) 0.365
Lymphocyte counts cell (*10°/L) 1.35 (0.9.3.23) 1.4 (0.925,3.475) 1.3 (0.85,3.225) 0.539
Hemoglobin levels (mg/L) 117 (101.5,128.5) 116.6 (99.25,127.25) 118 (105.5,129) 0.831
Platelet counts cell (*10°/L) 179.5 (127,276.5) 1745 (138,257) 185.5 (101.25,386.25) 0.569
Eosinopenia counts cell (*10°/L) 0.15 (0,0.6) 0.35 (0,0.9) 0.1 (0,0.525) 0.367
MPV fL 8.45 (7.875.9.6) 9.1 (8.025,9.8) 8.25 (7.475,8.875) 0.035
NLR 229 (0.71,591) 1.61 (0.55,4.88) 3.194 (0.958,9.202) 0219
PLR 123.32 (73.96,218.33) 88.35 (53.95,207.77) 149.09 (93.807,225.865) 0.169
SII 349.82 (131.68,1168.08) 24731 (83.76,737.68) 559.15 (248,1370.88) 0.108
Cardiac biomarkers Median (Q1,Q3)

K (U/L) 188 (90.75,801.75) 118 (75.25,240.75) 294.5 (129.5,1117.75) 0.044
CKMB (U/L) 38.5 (19.68,51.25) 415 (20.5,47.75) 33 (16.6,90) 0.953
Troponin T (ng/L) 0.0155 (0.005,0.1183) 0.013 (0.00425,0.0835) 0.0165 (0.008,0.182) 0.497
Troponin I (ug/L) 0.0274 (0.0046,0.1340) 0.0061 (0.0039,0.1746) 0.0355 (0.0088,0.2088) 0317
pro-BNP (pg/mL) 749.45 (223.25,1995.5) 545 (317.25,7502.75) 925.45 (182.5,1501) 0.671
CK - MB isoenzyme (ug/L) 5.3 (1.55,12.65) 26 (1.3,59) 9.45 (2.175,27.375) 0.045
LDH (U/L) 382.5 (316.25,837.25) 401 (308,1215.75) 365.5 (308.25,2034.25) 0.792

Liver function markers Median (Q1,Q3)
ALT (U/L) 315 (17.81.5) 34 (17.5,73.25) 265 (17,121) 0.93
AST (U/L) 52.5 (42.75,174) 49 (39.75,174) 62.5 (43,215.5) 0511
Albumin (g/L) 38.1 (34.341.65) 37.4 (34.241.5) 38.95 (33.825.43.2) 0331
Kidney function Median (Q1,Q3)
Cr (pmol/L) 24.7 (19.9,40.35) 23.45 (18.6,43.35) 27 (21.35,39.9) 0.604
Inflammation markers Median (Q1,Q3)
CRP (mg/L) 6.6 (1.19.21) 6.6 (1.1775,17.4) 7.2 (1.55,24.98) 0.538
1L-6 (pg/mL) 17.15 (6.69,47.76) 16.17 (7.59,29.95) 22.99 (3.88,245.93) 0233
PCT (ng/mL) 0.495 (0.195,2.35) 0.408 (0.231,1.56) 0.834 (0.15,2.905) 0.692
Coagulation function Median (Q1,Q3)
PT (s) 12.8 (11.1,14.6) 122 (10.65,14.2) 13.3 (11.25,15.1) 0.409
APTT (s) 34 (30,43) 349 (32,43) 34 (28,45) 0.741
INR 12 (1.0,13) 1.1 (0.95,1.25) 1.25 (1.0,1.425) 0.157
Fib (g/L) 2.1 (1.52.6) 2 (1455,2.515) 2.3 (1.475,2.725) 0.457
D-dimer (DDU) 314 (211,1242) 287 (208,1173) 376 (220,2180) 0.428
Myoglobin (ug/L) Median 34.65 (16.58,150.68) 17.25 (14.48,36.35) 78.65 (22.5,36438) 0.012
(QLQ3)
Lactate (mmol/L) Median 1.7 (1.124) 13 (10,1.72) 2.05 (1.1,3.65) 0.111
(QLQ3)
LAR 0.0414 (0.0295,0.0701) 0.0390 (0.0265,0.0574) 0.0582 (0.0309,0.0809) 0.181
FAR 0.0550 (0.0369,0.0661) 0.0550 (0.0402,0.0655) 0.0562 (0.0367,0.0783) 0.717
CAR 0.1570 (0.0315,0.6274) 0.1570 (0.0295,0.5673) 0.1921 (0.0412,0.6860) 0.649
LDH/Alb 9.6062 (8.1433,24.9026) 97608 (8.2740,36.4935) 9.4517 (6.6339,15.1263) 0.622
Glu (mmol/L) Median (Q1,Q3) 5.6 (4.74,7.05) 532 (431,6.62) 6.2 (4.95,8.65) 0223
Immunoglobulin (g/l) Median (Q1,Q3)
IgA 0.4285 (0.1525,1.1465) 0.466 (0.08,1.25) 0.296 (0.154,1.183) 0.692
IgM 0.7935 (0.4953,1.1375) 0.787 (0.489,1.17) 0.8 (0.473,1.165) 0.925
1gG 6.35 (4.2875,9.0425) 7.33 (4.97,14.9) 5.23 (3.475,8.19) 0.168
T-lymphocyte subsets cell (/ul) Median (Q1,Q3)
T-lymphocyte count 656 (510,1822.5) 868 (464.5,2159) 645 (528,1133) 0.63
Th count 313 (219.830) 435 (212.5,1570.5) 435 (212.5,1570) 0324
Ts count 266 (177.5,518.5) 266 (154,590.5) 249.5 (192,465.75) 0.809
Natural killer cells count 185.5 (87,273) 213 (107,389.5) 145 (67,243) 0.222
B-lymphocyte count 480 (287,785.5) 712 (208.5,1381) 479 (360,526) 0475
Ts/Th 1.21 (0.945,1.615) 1.3 (0.955,2.29) 1.1 (0.708,1.48) 0.293
Chest CT Score 2.5 (1,4.25) 1(13) 4(1.75,5) 0.008

Data are presented as the median (interquartile range) or number of patients (percentage) unless otherwise indicated. ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; BNP,
Brain natriuretic peptide; IL-6, Interleukin-6; CRP, C-reactive protein; LDH, Lactate dehydrogenase; LAR, Lactate/Albumin; FAR, Fibrinogen/Albumin; CAR, CRP/Albumin; NLR, neutrophil-
lymphocyte ratio; PLR, Platelet-Lymphocyte Ratio; SII, systemic immune inflammation index; MLR, monocyte-lymphocyte ratio.

P-values < .05 are in bold type.
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Item

Treatment n (%)

Antibiotics

Corticosteroids
Dexamethasone
Methylprednisolone

IG

Mannitol

Albumin

Antiviral drugs
Azvudine
Remdesivir

Monoclonal antibodies

Alprostadil

Adrenaline

Breathing support n (%)

IMV=296 h
IMV<96 h

Duration of IMV (h)

High frequency ventilation

Inhaled nitric oxide therapy

Non-invasive assisted ventilation

Nasal cannula oxygen therapy
Advanced therapies n (%)

Plasma exchange

CRRT

Tracheotomy

LOS (days) Median (Q1,Q3)

Qutcomes n (%)
LOS < 14 days and discharge
LOS > 14 days and discharge

Death

mRS score at discharge Median (Q1,Q3)

34 (89)
31(82)
16 (42)
17 (45)
15 (39)
13 (34)
7 (18)
3(8)
1(3)
1(3)
1(3)
10 (26)

3(8

16 (42)
2(5)

103.5 (0,170)

7(18)
13)
1(3)

115 (7,18.25)

22 (58)
14 37)
2(5)

0(0.125)

16 (80)
13 (65)
4(20)
9 (45)
7(35)
7 (35)

1(5)

4(20)

5(25)

3(15)

4(20)
0

0

7.5 (5,11.75)

17 (85)
3(15)
0

0(0,0)

18 (100)
18 (100)
12 (67)
8 (44)
8 (44)
6(33)
6(33)
3(17)
1(6)
1(6)
1(6)
6(33)

3(17)

16 (89)
2(11)
103.5 (0,170)
1(6)
2(11)
6(33)

4(22)

3(17)
1(6)
1(6)

17 (1225.22.5)

5 (28)
11 (61)
2(11)

0(04)

0.107

0.009

0.008

1.0

0.741

1.0

0.038

0.097

0.468

0.000

<0.001

0.474

0.218

0.724

0.687

1.0

0.000

0.001

0.006

0.218

0.298

Data are presented as the median (interquartile range) or number of patients (percentage). IVIG, Intravenous immunoglobulin; IMV, Invasive Mechanical Ventilation; CRRT, Continuous Renal

Replacement Therapy; LOS, Length of hospital stays; IQR, interquartile range; mRS score, Modified Rankin Scale.

P-values < .05 are in bold type.
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ltem

Univariable logistic regression analyses

Disease severity classification (Critical) 8 (40)
PCIS < 80 105
Number of complications>3 8 (40)
Chest CT Score based on CO-RADS 1(1,3)
CK=188 (U/L) 4(20)
CK-MB isoenzyme (ug/L) =10 1(5)
Myoglobin (ug/L)>34.65 1(5)
1L-6220 pg/mL 4(20)

Multivariable logistic regression analysis

Number of complications=3 8 (40)
CK-MB isoenzyme (ug/L) 210 1(5)
Chest CT Score based on CO-RADS 1(1,3)
IL-6220 pg/mL 4 (20)

Data are presented as the median (interquartile range) or number of patients

IMV (n=18)

18 (100)
4(22)
16 (89)

4(1.755)
9 (50)
9 (50)
6 (33.3)

10 (56)

16 (89)
9 (50)
4(1.755)

10 (56)

(percentage). P-values < .05 are in bold type.

OR (95%Cl)

12 (2.147-67.067)
2.028 (1.135,3.624)
4.0 (0.954,16.769)
14 (1.507,130.099)
6.75 (0.662-68.779)

5 (1.188-21.039)

4919 (0.307-78.74)

2781 (1.021-7.571)

4.045 (0.212-77.011)

0.998

0.149

0.005

0.017

0.058

0.02

0.107

0.028

0.26

0.999

0.045

0.353
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Variables

Univariable logistic
regression analyses

Univariable

OR (95%Cl)

p-value

Multivariable

OR (95%Cl)

Number of complications>3
mRS score
PELOD223

Neutrophil counts cell 23.55 x
10°/L

CK>188 (U/L)

Troponin I (ug/L) 20.0274
AST252.5 (U/L)

1L-6220 pg/mL

PCT (ng/mL)20.5
PT>12.8 (s)

INR21.2

D-dimer (DDU)=314

Lactate=1.7 (mmol/l)

P-values < .05 are in bold type.

21.667 (2.412,194.649)
201 (1.173,3.445)
23.8 (3.99,141.963)

4714 (1.178,18.861)

4714 (1.178,18.861)
4.4 (1.041,18.599)
11.556 (2.411,55.392)
825 (1.6541.247)
6.5 (1.467,28.804)
12,133 (2.405,61.202)
12,133 (2.405,61.202)
12,133 (2.405,61.202)

5.28 (1.196,23.317)

0.006

0.011

0.001

0.028

0.028

0.044

0.002

0.008

0.014

0.003

0.003

0.003

0.028

2717 (1.011,7.299)

14.766 (1.395,156.308)

451 (0.494,41.169)

0.047

0.182
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AUC
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Virus vs MP

COVID-19 vs MP

Influenza vs MP

MUMPP

SMPP.

SMPP.

SMPP.

RMPP

RMPP
RMPP

RMPP

RMPP

airway mucus plug

PB

PB

pulmonary
consolidation

PT
NP

Whether BAL treatment
is needed

age, fever, PCT, WBC, Lym#, Eos#

age, gender, ESR, D-dimer

Lym#, Eos, HFC, PLT, PLR, Mon%

the highest temperature before admi
Neu#, CRP, PCT, pleural effusion

ion,

age, AGR, NLR, CRP, ESR, MPV,
coinfection, pleural effusion, primary
disease, fever days 27, wheeze

age, decreased sounds of breathing, SF,
LDH, incidence of co-infection,
respiratory rate, fever duration, days of
hospital-stay

CRP, LDH, D-dimer

fever duration, pleural effusion, WBC,
NEP, CRP, LDH, NLR, SUA

CRP, LDH, pleural effusion, consolidation
size/BSA

LDH, Alb, Neu%, hyperthermia

age, fever duration, Lym#, D-dimer, and
radiological imaging change

BMI, fever duration, WBC, Neu#, CRP,
NLR, PLR

age, pleural effusion, D-dimer, Plasma
IEN-y

days of hospital-stay, fever duration,

pulmonary hypotension, Neu%, highest

LDH, SF, highest CRP, PaO,, PaO,/FiO,,
pleural effusion, et al.

cough duration, presence of fever before
bronchoscopy, extrapulmonary
complications, pleural effusion, LDH

peak body temperature, Neu%, PLT, IL-6,
LDH and pulmonary atelectasis

age, fever duration, Lym#, CRP, SF, CD§"
T lym%, CD** T lym%

NLR, IL-6, D-dimer, pleural effusion, NP

MP + bacterial infection, chest pain,
LDH, CRP, D-dimer, fever

fever duration, CRP, D-dimer,
pleural effusion
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training set

AUC 95% ClL
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0884 0823-0945
0907 -

0963 09460981
0817 0747-0.889
0904 08740936
0944 07790962
0813 0.769-0.856
0902 0871-0933
0912 0871-0952
0870 0813-0927
0915 0827-0938
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0828

0839

0916

0881

0964

0823

0895
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0843

0983

0.671-0.969

0.729-0.859

0729-0.928

0755-0.924

0.661-0.893

0.838-0.964

0.807-0.955

0.776-0.878

0.847-0.943

0.809-0.956

0757-0.930

0912:0.996
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Reference Tar_get_ case AUC Standardized Comprghepsive lscore ranking
for projections number case number (weighting 5:5)

(Chen et al., 2024) Influenza vs MP 423 0995 5.36% 05243 1
(Li et al., 2024) SMPP 1332 0.862 16.89% 05155 2
(Pei and Luo, 2024) RMPP 338 0963 429% 05029 3
(Shen and Sun, 2024) RMPP 369 0956 468% 05014 4
(Li et al,, 2023) RMPP 517 0907 6.56% 04863 5
(Liu et al,, 2022) RMPP 90 0955 1.14% 04832 6
(Luo and Wang, 2023) pulmonary consolidation 491 0.902 6.23% 04821 7
(Guo et al., 2023) Virus vs MP 792 0859 10.04% 04797 8
(Zhang et al., 2023) PB 120 0944 1.52% 04796 9
(Zhang et al., 2024) SMPP 526 0.876 6.67% 04714 10
(Wang et al., 2023b) Wh“he; i’:;::a"“em 202 0915 256% 04703 1
(Xie et al., 2024) PT 175 0912 222% 04671 12
(Zeng et al., 2024) COVID-19 vs MP 590 0.858 7.48% 0.4664 13
(Shen et al,, 2022) SMPP 299 0.881 3.79% 04595 14
(Liu et al,, 2024) BO 116 0.904 147% 04594 15
(Cheng et al., 2020) RMPP 219 0.884 2.78% 04559 16
(Luo and Wang, 2023) NP 252 0870 320% 04510 17
(Zhao et al,, 2022) PB 547 0813 6.94% 04412 18
(Rao et al., 2024) MUMPP 224 0.825 2.84% 0.4267 19
(Luan et al., 2023) airway mucus plug 263 0.817 3.34% 04252 20
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Reference P Indicators Diagnosis AUC 95%Cl Sensitivity ~ Specificity
(He et al., 2024) 248 SAA, CRP, NLR, PLR ‘ SMPP 0.874 0.801-0.928 82.61% 79.73%
(Wang and Gong, 2024) 320 Cs&;}_i{”if 1?;?]5%;1 MPP 0.924 0935-0.972 94.76% 90.48%
(Yao et al, 2023) 128 MP-DNA, CD4* RMPP 0.828 0.752-0.904 96.88% 68.75%
(Wang and Wang, 2022) 129 CD3", CD4", CD8* PB 0.862 0.774-0.950 87.50% 71.43%
MPP with
(Shi et al., 2022) 106 miR-23a, FeNO, IL-6 airway 0.840 0.771-0.904 86.84% 72.06%
hyperresponsiveness
(Yi et al., 2024) 201 CRE, PCDT: dli“::’ Neus, SMPP 0.977 0.955-0.999 96.00% 93.00%
(Yi et al,, 2024) 201 1L-6, IL-8, IL-10, IL-17a SMPP 0.802 0.719-0.885 89.80% 47.30%
(Hao, 2024) 195 IL-2, IL-12 poor prognosis 0915 0.858-0.971 85.10% 84.30%
(Yuan et al, 2021) 105 LDH, D-dimer, HGF SMPP 0.941 0.886-0.997 80.77% 97.96%
(Chen et al., 2022) 118 CD162, CDCR2, CDCR4 SMPP 0.881 0.801-0.961 88.90% 83.30%
(Zhang et al., 2023) 70 IL-6, RANTES ‘ RMPP 0.824 0.688-0.959 79.41% 83.33%
(Zhao et al,, 2024) 143 miR-223, miR-155, CCL17 ‘ MPP 0941 0.889-0.974 88.73% 88.89%
(Ren et al., 2023) 100 miR-1323, IL-6 MP-+viral infection 0.902 0.826-0.952 86.00% 86.00%
| (Wang et al., 2023) ) 93 miR-29¢, miR-146a MPP 0.966 - I 94.60% 89.20%
(Liu et al,, 2024) 172 CX3CL1, CD40L, TGF-1 poor prognosis 0.900 0.812-0.956 80.77% 87.04%






