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Review covid-19 in Pediatric patients (1)

(1) Covid-19 pneumonia, GF Paris, Italy, Front Pediatr,  2020

(2) Respiratory therapeutic strategy, GP Rodovanski,  Brazil, Curr 

Pediatr Rev, 2021

(3) Alveolar recruitment maneuvers-Prone position, YE Jang, Korea, 

British journal of anesthesia, 2020

(4) Awake prone, MM Alseoudy, , Egypt, Anesthesia report2020 



Review covid-19 in Pediatric patients (2) 

(5) Respiratory care different to adults, JLJ Hermandes,Colombia,

Front Pediatr, 2021 

(6) Respiratory care, S Gupta, India, J Pediatric Intensive Care, 2021

(7) HHHFNC vs. conventional ventilation in Respiratory failure,

Rochwerg, Canada, Intensive Care, 2019-------------SR/MA 
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Catania，卡塔妮雅--意大利南部卡塔尼亞省的
首府

拿坡里是義大利南部的第一大城市



Table 1. Classification of COVID-19 in children.

< 90% or < 92%  or < 94% ?



Binding between 
SARS-CoV2 spike 
protein and ACE2 
receptors



Oxygen Therapy

• SpO2 <95% without signs of respiratory distress---

oxygen c nasal cannula or mask 

constant monitoring of vital parameters



Ventilation Support

• High-flow nasal oxygen (HFNO) or non-

invasive ventilation--CPAP 

• Risk of viral particle—aerosol spread

• World Health Organization (WHO)---

HFNO in single or negative pressure 

rooms 

Helmet CPAP

with positive end-expiration 

pressure (PEEP) 5 to 10 

cmH20 



Brazil,2021

Curr Pediatr Rev ,. 2021;17(1):2-14.  

doi: 10.2174/1573396316999201123200936.

2



Respiratory strategies

• Original studies--six databases  

• Most frequently interventions

Oxygen therapy

Invasive (IMV) 

Non-invasive (NIV) ventilation

• Based on experiences 



• Oxygen therapy—

nasal catheter---the most recommended strategy for hypoxemia

high-flow nasal cannula (HFNC) 

--dispersion of aerosols

• Most recommendation--Lung protective IMV---

use of bacteriological or viral filters 

PEEP titration 

• Few recommendation--Alveolar recruitment maneuvers--- not consensual

• Airway suctioning with a closed-circuit 

• prone positioning and physiotherapy 



filters



Conclusion

• Oxygen therapy---- essential in the treatment of hypoxemia

• IMV should not be delayed

• Protective strategies----for adequate pulmonary ventilation 



Effect of regular alveolar 
recruitment on 
intraoperative atelectasis 
in pediatric patients 
ventilated in the prone 
position: a randomised 
controlled trial 
Young-Eun Jang, Sang-
Hwan Ji, Eun-Hee Kim, Ji-
Hyun Lee, Jin-Tae Kim and 
Hee-Soo Kim

British Journal of 
Anaesthesia, 124 (5): 
648e655 (2020)
doi: 

0.1016/j.bja.2020.01.022

Alveolar recruitment maneuvers (ARM) 3

Korea, 2020

Korea
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Prone positioning

• Prone (4 h)----supine (1 h)---cyclic rotation for 4 days

• Dramatic increase in peripheral oxygen saturations to 97% 

• Decreased work of breathing

• Pediatric patient---potential adjuvant for respiratory therapy

either before, during or after invasive ventilation

• Awake prone position---option for COVID‐19 in pediatric patients

• Cooperation



March, 2021
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Key points in respiratory management of Covid-19 
in Children 

Oxygen therapy (according to patient's evolution).

• Low flow system: mild hypoxemia. 

• High flow system: moderate to severe hypoxemia
precautions---
reduce risk of dispersing contaminating aerosols



Invasive mechanical ventilation 

• if respiratory failure

or persistent hypoxemia

Pa02/Fi02 < 200 or   

Sat 02 /Fi02 < 264 

• Increased need for oxygen or 

worsening tachypnea in patient on high-flow nasal cannula



Protective mechanical ventilation 
Initial parameters
• Tidal volume (TV): 4–8 ml/ kg-- low tidal volume                       5

plateau pressure -- 30 cm H20, decrease TV                                     30

• Respiratory rate: 22–30 bpm (1 month to 2 years)                         25

18–24 bpm (2–4 years)                                           20

14–20 bpm ( > 8 years)                                           15

• Inspiration/expiration ratio (I: E ratio):1-2

• End-expiratory pressure (PEEP): titrate according to oxygenation, arterial gases 

and CXR. 

increase of 2 cm H20 as required 



Fraction of inspired O2 (FiO2)

start at 100% 

rapidly reduce to less than 60% in the first 2–6 h



Prone position---moderate to severe ARDS 

Glucocorticoids---as adjunctive therapy 

• Prednisolone: 1 mg/kg orally or NG once daily (maximum dose 40 mg). 

• Dexamethasone: 0.15 mg/kg 

orally, intravenously (IV), or nasogastrically once/day 

(maximum dose 6 mg). 

• Methylprednisolone: 0.8 mg/kg IV once daily (maximum dose 32 mg). 

• Hydrocortisone: ≥1 month: 1.3 mg/kg IV every 8 hours

(maximum dose 50 mg; maximum total daily dose 150 mg) 

neonates: 0.5 mg/kg IV every 12 h for 7 days followed by 

0.5 mg/kg IV once daily for 3 days



J Pediatric Intensive Care, 2021
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• Intubation and mechanical ventilation

limit exposure to aerosols

• Lung-protective mechanical ventilation strategies

adequate sedation, analgesia, and neuromuscular blockers



Respiratory Support in Children with COVID-19

children are less commonly affected by COVID-19

severity of disease is less

mortality is <1%.
Supplemental Oxygen 

In adults with COVID-19

Oxygen supplementation---SpO2 is <92% 

acute hypoxemic respiratory failure on oxygen, the saturation 

should be maintained no higher than 96%.



In children with COVID-19 with respiratory 
distress and/or SpO2 <90%
low flow oxygen

nasal prongs (1–5 L/min)

nasal cannula

face-mask

venturi mask

Non-rebreathing mask

bubble continuous positive airway 

pressure (bCPAP) 

High-flow oxygen

aerosol generation

triple layer surgical mask over the 

nasal prongs or nasal cannula



2021



• Similar efficacy and safety as NCPAP

• Cannula/nostril diameter ratio is about 0.5

• Convenient to establish a respiratory support

• Friendly for clinical staffs and parents

• Easier to hug the baby – kangaroo care

• Less invasive than NCPAP’s prong

• Minima nasal trauma and irritation

Why should we choose HHHFNC



新生兒/兒科加護
病房之生活日常



Age Body weight Flow rate range 

< 1 m < 4 kg 5-8 L/min

1 m–1 yrs 4-10 kg 8-20 L/min

1-6 yrs 10-20 kg 12-25 L/min

6-12 yrs 20-40 kg 20-30 L/min

12-18 yrs > 40 kg 25-50 L/min

Initial setting: (above 
10 kg)
10 L/min ± 0.5 
L/kg/min 

Maximum: 
A flow of 2 L/kg/min

Set flow range 
For example…

20 kg = 15 to 40 
L/min

Chao, KY



HHHFNC=救命神器？

是covid-19呼吸治

療的王道？



因應COVID-19疫情，新增「經鼻高流量
濕化氧氣治療」申報代碼，並放寬「體
位引流」申報次數限制- 衛生福利部
NIV 900點， invasive 1800點
;Nasal high flow1745點

57030B
1745點/天



High flow nasal cannula compared with conventional oxygen 
therapy for acute hypoxemic respiratory failure: a systematic 
review and meta-analysis

• March 2019 Intensive Care 

Medicine 45(7)

DOI:10.1007/s00134-019-

05590-5

• Bram Rochwerg McMaster University

• David Granton University of Toronto

• D. X. Wang, Yigal Helviz Shaare Zedek

Medical Center   Jerusalem Jerusalem
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systematic review and meta-analysis

• 12 randomized controlled trials (RCTs; 1,989 patients)

• HFNC in patients with respiratory failure.

---reduce invasive ventilation (relative risk [RR] = 0.85; 95% 

confidence interval [CI]: 0.74–0.99) 

---escalation of oxygen therapy (RR = 0.71; 95% CI: 0.51–0.98)

• No difference in mortality was seen between patients receiving HFNC 

vs. conventional oxygen therapy



Noninvasive mode of ventilation (HFNC or NIV)

• mild ARDS without hemodynamic instability 

• closely monitored for a possible deterioration

• early intubation

single patient rooms with negative pressure

double lumen tubing

viral filter at expiratory limb 

微負壓：排出的空氣沒有淨化。
負壓隔離：抽出的空氣淨化後再排出
若有飛沫氣溶膠傳播嫌疑，則微負壓排氣口附近的病毒濃度堪憂



Endotracheal Intubation

• Children with worsening clinical status--- early intubation 

respiratory fatigue

hemodynamic instability

PaO2/FiO2 <300

altered mental status 



Endotracheal Intubation

• video-guided laryngoscopy

• risk of viral transmission 

• in negative pressure room or in single-patient well-ventilated room 

• Use full Personal protective equipment (PPE)

• disposable tubing with viral filter between expiratory limb of the 
circuit and machine

• limit the number of staff to three-four (intubator, airway assistant, 
nurse for administering medication, and team leader 



Endotracheal Intubation

• Transparent aerosol entrainment box 
or plastic sheets

• Pre-oxygenation---
non-rebreathing mask 
tight-fitted face mask and bag with 
high-efficiency particulate 
air (HEPA) filter between face mask 
and bag

• positive pressure breaths---
tight mask seal--two-hand technique by 
one HCP and bagging by other



Endotracheal Intubation

• cuffed or micro cuffed endotracheal tube

• rapid sequence induction with muscle relaxants

• immediately inflate the cuff

• connect the endotracheal tube to the already set ventilator

• closed in-line suction 

• viral filter between endotracheal tube and circuit

• end-tidal carbon dioxide detection

• lung ultrasound should be used to confirm endotracheal tube placement 

• In case of circuit disconnection---clamped ET tube  





Nebulization

• generates aerosols---avoided

• Bronchodilators---metered dose inhaler with spacer



6/3 CXR
妹妹-----3歲

6/3 Lab data
姊姊-----4歲6個月

===================================================
WBC 7.0 10^3/uL
RBC 4.60 10^6/uL
Hb 12.3 g/dL
Ht 36.3 %
MCV 78.9 fL
Platelet 324 10^3/uL
ANC(absolute Neu.#) 2.71 10^3/uL
Segmented Neutro. 39.0 %
Lymphocyte 52.7 %
Band 0.0 %
===================================================
ALT (GPT) 14 U/L
Creatinine 0.30 mg/dL *L
CRP 0.57 mg/dL
===================================================

===================================================
WBC 7.8 10^3/uL
RBC 4.45 10^6/uL
Hb 12.3 g/dL
Platelet 290 10^3/uL
ANC(absolute Neu.#) 3.86 10^3/uL
Segmented Neutro. 49.6 %
Lymphocyte 31.5 % *L
Band 0.0 %

==============================================ALT 
(GPT) 12 U/L
Creatinine 0.42 mg/dL *L
CRP 0.47 mg/dL
===================================================



6/11 COVID-19(二採)

妹妹-----3歲 姊姊-----4歲6個月



6/15 COVID-19(三採)

妹妹-----3歲 姊姊-----4歲6個月



Take Home Message





各種呼吸治療造成飛沫傳播的比較

ACEP (American College of Emergency Physicians) field guide







感謝您的聆聽


