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A simple, non-invasive, cheap and widely available piece of equipment can save 

lives. Pulse oximetry is used standardly in medicine to check oxygen saturation 

and has been found to be effective in screening for congenital heart defects.  

http://pulseoxadvocacy.com/ 
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前 言 

• Congenital heart defects are a leading cause of 
infant death. 
– Up to 40% of all deaths from congenital defects and 

3–7.5% of infant deaths are due to such 
abnormalities. 

• Timely diagnosis improves outcome. 
 

• Pulse oximetry has been developed as a 
screening method to detect the defects in 
newborn babies.  
– The rationale for use of this method is that most critical 

congenital heart defects have a degree of hypoxemia that 
would not necessarily produce visible cyanosis and therefore 
might not be clinically detectable. 
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critical congenital heart defects 

(CCHD) 

• 指在出生一年內(多數在一個月內)需要外科
手術矯正或心導管治療的先天性心臟病 

– 如：左心發育不全、肺動脈瓣閉鎖、法洛氏四
重症、全肺靜脈回流異常、大動脈轉位、三尖
瓣閉鎖、共同動脈幹…等 
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步驟1      研究探討的問題為何？ 

研究族群／問題 
(Population/ Problem) 

asymptomatic newborn babies 
with critical congenital heart 
defects 

介入措施 
 (Intervention) 

screened by pulse oximetry 
 

比較  
(Comparison) 

None 
 

結果 (Outcomes) Sensitivity 
Specificity 
False positive rate 

6 (診斷型PICO) 



步驟2 系統性文獻回顧的品質如何？( FAITH)  

• Searched Medline (1951–2011), Embase (1974–
2011), Cochrane Library (2011), and Scisearch 
(1974–2011) for relevant citations, and hand 
searched the reference lists of relevant articles 
for eligible studies. 

• Applied no language restrictions.  

• We considered both published and 
unpublished reports for inclusion, including 
those published in abstract form only. 
 

Find－研究是否找到所有的相關證據 
良好的文獻搜尋至少應包括二個主要的資料庫，並且加上文獻引用檢索(參考文獻中
相 關研究、Web of Science, Scopus 或 Google Scholar)、試驗登錄資料等。文獻
搜尋應不只限於英文，並且應同時使用 MeSH 字串及一般檢索詞彙(text words)。 
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評讀結果： 是    否   不清楚 
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• We assessed the quality of the included studies 
against the quality assessment of diagnostic 
studies criteria, which included assessment of 
study components including population, test, 
reference standard, patient outcome, and study 
design. 

• We considered a study to be of good quality if it 
had  
– prospective consecutive recruitment, adequate 

description of population, test and reference standard, 
masking of test and reference standard, full verification 
of the test with reference standard, and more than 90% 
follow-up.  

 

Appraisal－文獻是否經過嚴格評讀 
應根據不同臨床問題的文章類型，選擇適合的評讀工具，並說明每篇研究的品質 
(如針對治療型的臨床問題，選用隨機分配、盲法、及完整追蹤的研究類型)  
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步驟2 系統性文獻回顧的品質如何？( FAITH)  



10 
Whiting P, Rutjes AWS, Reitsma JB, Bossuyt PM, Kleijnen J. The development of QUADAS: a tool for the quality  

assessment of studies of diagnostic accuracy included in systematic reviews. BMC Med Res Methodol 2003; 3: 25. 

quality assessment  



• Two independent reviewers (ST and AKE) examined 
the electronic searches and obtained full reports of all 
citations that were likely to meet the predefined 
selection criteria ; extracted information about study 
characteristics, quality, and test results from each 
selected article.  

• Disagreements were resolved by consensus and after 
discussion with a third reviewer (KSK). 

 

Appraisal－文獻是否經過嚴格評讀 
應根據不同臨床問題的文章類型，選擇適合的評讀工具，並說明每篇研究的品質 
(如針對治療型的臨床問題，選用隨機分配、盲法、及完整追蹤的研究類型)  

11 評讀結果：是 否  不清楚 

步驟2 系統性文獻回顧的品質如何？( FAITH)  
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Included－是否只納入具良好效度的文章  
僅進行文獻判讀是不足夠，系統性文獻回顧只納入至少要有一項研究結果是極小偏誤的試驗。 

評讀結果：是 否不清楚 

步驟2 系統性文獻回顧的品質如何？( FAITH)  
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Total up－作者是否以表格和圖表「總結」試驗結果  
應該用至少 1 個摘要表格呈現所納入的試驗結果。若結果相近，可針對結果進行統合分析
(meta-analysis)，並以「森林圖」(forest plot)呈現研究結果，最好再加上異質性分析 

步驟2 系統性文獻回顧的品質如何？( FAITH)  



  Disease (+) 生病 Disease (-) 健康 

Test Result(+) 陽性 a  真陽性 B 偽陽性 

Test Result(-) 陰性 C 偽陰性 d 真陰性 
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Sensitivity (敏感度)：為有病者診斷結果為陽性的
比率=真陽性率=真陽性/生病= a /a+c 

 

Specificity (特異度)：為沒病者診斷結果為陰性的
比率=真陰性率=真陰性/健康= d /b+d 

補充說明: Sensitivity vs Specificity 
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P = 0.0017 

P < 0.0001 

評讀結果：是 否不清楚 



Heterogeneity異質性－試驗的結果是否相近 
在理想情況下，各個試驗的結果應相近或具同質性，若具有異質性，作者應評估
差異是否顯著(卡方檢定)。根據每篇個別研究中不同的PICO及研究方法，探討造
成異質性的原因。   

• This  is  the  case  with specificity in which the 
χ² test is highly significant, but heterogeneity  
is  clinically  unimportant. 

17 評讀結果： 是 否 不清楚 

步驟2 系統性文獻回顧的品質如何？( FAITH)  



• The overall sensitivity of pulse oximetry for 
detection of critical congenital heart defects (CCRDs) 
was 76·5% (95% CI 67·7–83·5).  
 

• The specificity was 99·9% (99·7–99·9), with a false-
positive rate of 0·14% (0·06–0·33).  
 

• The false-positive rate for detection of CCRDs was 
particularly low when newborn pulse oximetry was 
done after 24 h from birth than when it was done 
before 24 h (0·05% [0·02–0·12] vs 0·50 [0·29–0·86]; 
p=0·0017). 

18 

結果為何？ 
使用何種評估方式，療效有多大（是否來自隨機效果）？  



結論 

• Pulse  oximetry  is  highly  specific  for  
detection  of  critical  congenital  heart  
defects  with  moderate sensitivity, that meets 
criteria for universal screening, especially 
when done after 24h of birth.  
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初步結果 

• 自103年4月1日起至103年7月7日共執行 

    161名本院出生的嬰兒 

 篩檢陽性：1人 

 心臟超音波證實為危急型先天性心臟病：
0人 (PDA) 
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討論 

1. 篩檢通過的病人，並未以超音波證實其確
無危急型先天性心臟病，因此應無法計算
特異性及偽陽性率 

 

2. 執行篩檢，應在檢查前進行說明(風險及利
益)，考量病人及家屬在篩檢為陽性、但未
確診前的心情(有可能為偽陽性)，尤應謹
慎地向家屬解釋檢查結果 
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討論 
• 臨床上，您是否會建議新生兒家屬接受Pulse 

oximetry篩檢先天危及性心臟病? 

• 目前台北市政府補助100元 (自費) 
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同意(21) 


