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ORIGINAL ARTICLE

Risk factor of respiratory failure in pediatric SARS-CoV-2 infection patients

4 RISK FACTOR OF RESPIRATORY FAILURE IN PEDIATRIC A
SARS-COV-2 INFECTION PATIENTS

Peeraard Saksitvivatana M.D. Pediatric*, Narikan Intham MS**, Kamonnat Pinta MS**,

Thanawan Khamros MS**, Jintanaporn Autuphon MS**, Nonthrira Wongchai MS**,

Kittiporn Sirirachaneekorn MS**. Napat Limwanitkul MS**

ABSTRACT
BACKGROUND: Respiratory failure in children with COVID-19 poses a critical challenge to a public

health system. Consequently, identifying risk factors associated with respiratory failure in pediatric
patients suffering from COVID-19 is crucial.
OBJECTIVE: To study risk factors associating with respiratory failure in pediatric patients with

diagnosed COVID-19.
METHODS: This case-control study involved collecting data from patients under 15 years of age

diagnosed with COVID-19, treated at Chiangrai Prachanukroh Hospital in January to December 2022.
We compared clinical factors between patients who needed mechanical ventilation and those who
did not. Statistical analysis was done using logistic regression.

RESULTS: 110 patients were included in the study, comprising 57 males and 53 females, divided into

2 groups: 22 patients needed mechanical ventilation and 88 patients did not. Among the ventilated
patients, 14 (63.63%) had comorbidities, including asthma (4.55%), cardiovascular diseases (22.73%),
obesity (31.82%), and diabetes (13.64%). All the ventilated patients were hospitalized during the outbreak
of Omicron variant. Comorbidities in the ventilated group included chronic pulmonary disease, croup,
and pneumonia. Factors associated with respiratory failure in pediatric patients diagnosed with COVID-19
were obesity (adjusted OR 63.99; 95% Cl 1.07-3.82 x 10°, p-value 0.046), croup (adjusted OR 396.47; 95%
Cl 7.22-2.18x10", p-value 0.003), white blood cell count over 10,000 (adjusted OR 63.99; 95% Cl 2.80-
3.05x10%, p-value 0.046), and an absolute lymphocyte count < 1500 (adjusted OR 19.14; 95% ClI 2.59-
1.41x10% p-value 0.004)

CONCLUSIONS AND RECOMMENDATIONS: This study identified obesity, croup, elevated white

blood cell counts, and low absolute lymphocyte counts as significant risk factors for respiratory
failure in pediatric patients diagnosed with COVID-19. Consequently, it is essential for clinicians to
closely monitor and strategically manage pediatric patients with these risk factors in the clinical
setting of COVID-19 treatment.
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21g (U), mean + SD. 4.42+4.17 3.62+3.91
TsaUsza1@
Taid] 8 (36.36) 69 (78.41) <0.001
3 14 (63.63) 19 (21.59)
Nouin 1(4.55) 2(2.27) 0.492
lsamilanazvanaiien 5 (22.73) 4 (4.55) 0.015
82U (BMI > 95" percentile) 7(31.82) 4 (4.55) 0.001
WUTIINU 3 (13.64) 0 0.007
Bu 6 (27.27) 9 (10.23)
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nguildinIasreniela

nguilildinIasteniela

AnwazvanUe p-value
b (22 aw) (88 Aw)
mMslAsudIndu
a3y 4(18.18) 11 (12.50) 0.495
lailaisu 18 (81.82) 77 (87.50) 1
293201V COVID-19 @ewug omicron nMsiliadeTlsasauss
Chronic pulmonary disease 6 (27.27) 5(5.68) 0.008
Immunocompromise 6 (19.35) 7(11.29) 0.347
Neuromuscular disease 2 (9.09) 2 (2.27) 0.178
Congestive heart failure 3(13.64) 2(2.27) 0.054
MIS-C 0 1(1.14) 1
Croup 5(22.7) 2(2.27) 0.003
Upper respiratory tract infection 4(18.18) 23 (26.14) 0.583
Pneumonia 16 (72.73) 41(46.59) 0.033
Bronchiolitis 1 (4.55) 1(1.14) 0.361
Bronchitis 5(22.73) 7(7.95) 0.061
White blood cell count 1.61x10° + 1.98x10° 1.05x10" + 1.51x10° 0.149
%N 72.28 +13.01 34.44 + 21.54 <0.001
%L 17.63 + 10.61 52.14 + 22.44 <0.001
Absolute lymphocyte count 2.24x10° + 1.86x10° 5.83x10°+ 1.18x10" 0.159
Platelet count 2.84x10° + 1.04x10° 2.98x10°+ 1.10x10° 0.608
CRP 17.78 + 20.06 591 +12.29 0.001
CXR Rama score 0.103
1 4(18.18) 29 (32.95)
2 0 4 (4.55)
3 2 (9.09) 20 (22.73)
a4 12 (54.55) 27 (30.68)
5 4 (18.18) 8(9.09)

*dlheurenedlsadausnnndy 1 1sa
#theunneldiunsitadeannndt 1 lsa
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(NSIVN 2 AwszidadeidefifinanonisiinnnemeladumasludUlediniifiage COVID-19 g

univariable iag multivariable analysis

Univariable model Multivariable model
General characteristic Unadjusted odds ratio Adjusted odds ratio
p-value p-value

(95% ClI) (95% CI)
Male 1.15(0.41-3.30) 0.775 0.80(0.15-4.17) 0.788
Age > 3 years 1.67(0.58-4.75) 0.284 7.10(0.99-50.78) 0.051
Comorbidity 6.36(2.08-19.94) <0.001 0.08(0.002-3.08) 0.175
Cardiovascular disease 6.18(1.17-33.78) 0.005 5.70(0.23-1.44x10°) 0.291
Obesity (BMI >95" percentile) 9.80(2.11-49.98) <0.001 63.99(1.07-3.82x10°) 0.046
Chronic pulmonary disease 6.23(1.37-28.58) 0.003 23.20(0.67-8.05x10°) 0.082
Congestive heart failure 6.79(0.71-84.40) 0.022 23.93(0.03-2.05x10") 0.357
Croup 12.65(1.82-1.38x107) <0.001 396.47(7.22-2.18x10%) 0.003
Pneumonia 3.06(1.01-10.36) 0.028 1.97(0.34-11.53) 0.451
Bronchitis 3.40(0.75-14.05) 0.040 4.39(0.39-39.45) 0.187
White blood cell count (>1x10°) 3.06(1.05-9.31) 0.020 29.27(2.80-3.05x10°) 0.005
Absolute lymphocyte count (<1500) 6.50(1.94-21.41) <0.001 19.14(2.59-1.41x10%) 0.004
CRP (>10) 3.75(1.21-11.31) 0.007 2.93(0.52-16.54) 0.224
asuUna:onusiawa aenndnstuNIAnuves Kelly Graffi 2 Genanidi

1
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