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Down syndrome screening 



第一孕期：First-trimester  

•  Combined test:  
• Blood sample: 

• hCG:通常有懷有DS胎兒的母親會兩倍高以上 

• Total form: 11+0~13+6的區間較準確 

• Beta-form: 9+0~13+6的區間較準確 （主要檢測項目）   

• PPAP-A   (Pregnancy Associated Plasma Protein-A) : 通常在懷有DS的孕婦中表現量較低 

• Sonographic findings 

• Nuchal translucency：在posterior fetal neck的低回音區間，在DS胎兒會變大 (≥3 or 3.5 mm) 

• 此區間距離會隨著時間慢慢減少，通常在10+3~13+6週這之間進行檢測 

• 3~4mm，有很大的機會有DS  

• 10週：51% detection rate, 5% FPR(false positive rate) 

• 11週：59% detection rate 

• 12~13週：62% detection rate 

• absent nasal bone: 60% trisomy 21 with absent nasal bone 

• megacystis: longitudinal bladder length ≥7 mm at 10 to 14 weeks of gestation 



第二孕期：quadruple test 

• 只有抽血：15+0 to 18+6 weeks(22+6 weeks) 
• AFP (open neural tube defects), unconjugated estriol (uE3) reduced by 25~30 %（＋） 

• human chorionic gonadotropin (hCG),  dimeric inhibin A (DIA)2倍（＋） 





NIPT(Non-Invasive Prenatal Testing) 

•  Cell-free DNA：obtain from maternal serum 
• >10+0的孕婦（>10週的準確度較高） 

• 99% detection rate,  low FPR，但有5% failure rate (depend on lab) 

• 可用來檢測DS或其他非整數倍染色體相關疾病 

• 高風險族群常常使用:(secondary screening) 

• Maternal age ≥35 years at delivery. 

• Fetal ultrasound finding of a soft marker associated with an increased risk of aneuploidy for trisomies 13, 18, 
or 21. (Diagnostic testing is recommended if a structural abnormality is identified) 

• History of prior pregnancy with a trisomy detectable by cfDNA screening (trisomies 13, 18, or 21).  

• Parental balanced Robertsonian translocation with increased risk of fetal trisomy 13 or 21. 

• Screen-positive biochemical-based test for Down syndrome. 

• 在美國，隨著保險的涵蓋，越來越多人只直接使用此檢測方式 



 Diagnostic test 

•  Chorionic villus sampling (CVS,絨毛取樣術) : 此檢測法通常為第一孕期的診
斷方法，相對於第二孕期的羊膜穿刺術有較高的不確定性與危險性，higher 
rate of fetal loss than amniocentesis (10~13 weeks of gestation) 

Transabdominal Transcervical 



• Diagnostic amniocentesis(羊膜穿刺術): 取 fetal cells (amniocytes) ，主要在第二孕期執行（
15+0 to 17+6 weeks ）（但最快11週以後便可執行） 

 

 

• Rapid tests — Fluorescent in situ hybridization (FISH)/ quantitative fluorescence 
polymerase chain reaction (QF-PCR):  chromosomes 13, 18, 21, X, and Y. 

• Conventional karyotype 

• Chromosomal microarray analysis (CMA)：利用此方法可以進一步知道染色體是否有其他
突變，例如：microdeletions, microduplications，但此方法的價格較高 




