
李建璋 MD, ScD

台灣兒童急診醫學會理事長
臺大急診醫學科教授

臺大醫院智慧醫療中心副主任

COVID-19 in Children

兒童急診的考量



檢驗標的：核酸、抗原、抗體
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症狀一開始，病毒量就最高，
每毫升唾液有10萬個病毒

Yuan et al. Lancet Infect Dis 2020



檢驗科技 : PCR、RIDT、
Immunoassay



大通量核酸檢驗 床旁一體化核酸檢驗 定性抗原快篩 定量抗原抗體檢驗

檢驗科技



快篩準確度: 七成五



迷思一:食藥署或廠商的說明書快篩敏感度
高達93%到100% ?

• 食藥署的測試是標準樣本，比較快篩和PCR的 “一致率”
Agreement

• 送交食藥署的報告是選取病例-對照設計，選抗原量高的和抗原
量低的去會高估快篩正確率。

• 真實世界是連續樣本，抗原濃度有高、有低，要連續樣本的測
試結果才是真實世界的正確率。



“病例-對照”和”連續樣本”測試檢驗試劑準確度的差異

病例 對照

抗原濃度

病例-對照設計高估真實世界快篩正確率



流感抗原快篩 末日條款

• 流感抗原快篩的低敏感度造成誤診、甚至病人死亡

• FDA 在 2017 將流感的快速抗原檢驗試劑由Class I 改列為 Class II

– 每年檢測，當前流行病毒株的敏感度> 80% 

• 不符合新標只能銷售至 2018 年 1 月 12 日

• 台灣COVID快篩應該比照辦理



床旁一體化核酸檢驗(快速分子檢驗)

• 集核酸萃取、擴增、與病原辨識於一機

• 檢驗時間20-45分鐘

• Roche 機器提供 SARS-CoV2 單一測試

• bioFire FilmArray 機器可以檢驗22個病毒和細
菌，適合重症兒童使用



迷思二 : 快速分子檢驗準確性不如大機器?

• 快速分子檢驗靈敏度 95-99% 與常規高通量機器一致

• 快速分子診段的障礙是費用與通量

• 嚴重案例，盡量使用快速分子診斷



檢驗檢體 :  口咽、鼻咽、口水





“那叫病患咳痰就好了，也不用穿兔
子裝在那邊採！準確率又高！我要
去建議醫院了！ＱＱ”
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Saliva Homogenization before PCR greatly enhance sensitivity 



Saliva can be more effective than nasopharyngeal swabs for 
COVID-19 testing

https://www.sciencedirect.com/science/article/pii/S1525157821001148#fig2





Biomarkersr in Children



medRxiv preprint doi: https://doi.org/10.1101/2020.04.07.20057315





IL-6 

• In contrast to previous belief, most children with COVID-19 do not 
have elevated IL-6

Pediatr Neonatol. 2020 Jun; 61(3): 253–254.



In a cohort of 252 patients with COVID-19, we 
evaluated the correlation of biomarkers and 
clinical Severity.  Severity classified by 

1. Mild COVID-19

2. Moderate COVID-19

3.    Severe COVID-19

4.    Death

Lee CC Manuscript in preparation



D-dimer

CRP

Lymphocyte count

PCT

Lee CC Manuscript in 
preparation



Compare Severe and Non-severe Pediatric Patients



Summary of biomarker findings

• Suggested useful markers in COVID-19
• PCT, CRP, d-dimer, Ferritin, IL-6

• In mild to moderate pediatric patients
• CRP, PCT, and IL-6 usually low

• In severe patients
• CRP, PCT, d-dimer elevated, Ferritin decreased
• Elevated PCT also indicated co-infection

• The cutoff of PCT should be set as 0.1 ng/L



Application of Intelligent healthcare



AI Interpretation of COVID-19 Chest X ray 
Detection, Description, Prognostication

台大智慧醫療中心

李建璋





Deep Neural Network













Use Scenario

• Rapid progressing cases, while waiting for PCR results

• Prognostication of chest image

• Highly suspected patients with initial negative PCR results

• Serial lung severity monitoring



Take home message
• Antigen test is only suitable for outdoor mass screening use, the suboptimal 

accuracy does not meet the clinical diagnosis standard 

• Saliva has same or even higher concentration of viral load in the first 10 days

• Comparative study showed comparable saliva test accuracy to NP in school-aged 
children

• Homogenization of saliva before PCR may further increase sensitivity

• Rapid POC molecular test is as accurate as conventional PCR, the multiplex nature 
of FilmArray can help diagnose co-infections early

• In mild to moderate pediatric patients, CRP, PCT, and IL-6 usually low; in severe 
patients, CRP, PCT, d-dimer elevated, Ferritin decreased.  Elevated PCT also 
indicated co-infection

• AI image interpretation can be used in rapid progressing cases, while waiting for 
PCR or Highly suspected patients with initial negative PCR results results



Thank you


