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Back ground
• Until the mid-1980s, prenatal diagnostic testing for fetal aneuploid was offered for 

“advanced maternal age.”

• However, age alone is a poor screening test, because approximately 70 percent of 
Down syndrome pregnancies are in women younger than 35 years.

• During the past two decades, there have been four major advances in the area of 
aneuploidy screening:

• 1. The addition of other serum analytes to second-trimester screening has improved 
Down syndrome detection rates to approximately 80 percent for the quadruple 
marker test

• 2. First-trimester screening at 11 to 14 weeks’ gestation, using the fetal nuchal
translucency measurement together with serum analytes, has achieved Down 
syndrome detection rates comparable to those for second-trimester screening in 
women younger than 35 years (American College of Obstetricians and Gynecologists, 
2013c).



• 3. Combinations of first- and second-trimester 
screening yield Down syndrome detection 
rates as high as 90 to 95 percen

• 4. Maternal serum cell-free fetal DNA testing 
for trisomy 21, 18, and 13 has become 
available as a screening test for high-risk 
pregnancies, with a 98-percent detection rate 
and a false-positive rate of 0.5 percent



RATIONALE FOR SCREENING
●The prevalence of the syndrome in live births is 

relatively high in the absence of screening (about 
1/600 for Down syndrome and 1/4000 for 
trisomy 18)

●The burden of disease for the affected individual 
and his/her family can be significant. 

●Diagnostic tests are readily available.

●Prenatal diagnosis gives parents options: an 
opportunity to plan for the birth of an affected 
child or pregnancy termination. 



COUNSELING
• The key principle when counseling patients 

about prenatal screening for Down syndrome is to 
provide clear, easily understood, and complete 

information that allows them to make 
informed, preference-based 
screening and diagnostic testing 
decisions 

• It should be clear that testing is voluntary.



CANDIDATES FOR PRENATAL 
SCREENING

• ACOG:

• (1) all women should be offered aneuploidy
screening before 20 weeks of gestation

• (2) all women should have the option of 
invasive testing, regardless of maternal age



CANDIDATES FOR DIAGNOSTIC 
TESTING

• A previous pregnancy complicated by fetal trisomy

• At least one major or two minor fetal structural 
anomalies in the current pregnancy

• Chromosomal translocation, inversion, or 
aneuploidy in the pregnant woman or her partner



First-Trimester Screening
• The most commonly used protocol involves 

measurement of sonographic nuchal
translucency and

• two maternal serum analytes(PAPP-A,HCG).

• In cases of fetal Down syndrome, the first-
trimester serum free β-hCGlevel is higher, 
approximately 2.0 MoM, and the PAPP-A level 
is lower, approximately 0.5 MoM.

• TRISOMY18, trisomy 13, levels of both   
analytes are lower



Nuchal Translucency (NT)

when the crown-rump length measures between 38 and 84 mm.

An increased NT thickness itself is not a fetal abnormality, but 
rather is a marker that confers increased risk.



• NT(an isolated marker) detect 64 to 70 percent 
of fetuses with Down syndrome at a false  
positive rate of 5 percent, and it has maximal 
sensitivity at 11 weeks.

• combining NT with serum analyte values results 
in greatly improved aneuploidy detection

• NT is generally used as an isolated 
marker only in screening for 
multifetal gestations, in which serum 
screening is not as accurate or may not be 
available (American College of Obstetriciansand
Gynecologists, 2013c).



• if the NT measurement is increased to 3 to 4 mm, 
then the aneuploidy risk is unlikely to be normalized 
using serum analyte assessment, and invasive 
testing should be offered.

• Increased NT thickness is also associated with other 
aneuploidies, genetic syndromes, and various birth 
defects, especially fetal cardiac anomalies.

• if the NT measurement is 3.5 mm or greater, the 
patient should be offered targeted sonography, with 
or without fetal echocardiography, in addition to 
fetal karyotyping (ACOG, 2013c).



Unexplained Abnormalities of First-
Trimester Analytes
There is a significant association between serum PAPP-A levels below the 5th percentile and 
preterm birth, growth restriction, preeclampsia, and fetal demise .

Similarly, low levels of free β-hCG have been associated with fetal 
demise



Second-Trimester Screening

• Serum marker(AFP,HCG,UE3,inhibinA)

• The quad test is the most commonly used 

second-trimester serum screening test for 
aneuploidy .

• As a stand-alone test, it is generally used if 
women do not begin care until the second 
trimester or if first-trimester screening is not 
available.



Unexplained Abnormalities of Second-Trimester
Analytes

• There is a significant association between 
second-trimester elevation of either hCG or 
dimeric inhibin alpha levels and adverse 
pregnancy outcomes.

• include fetalgrowth restriction, preeclampsia, 
preterm birth, fetal demise, and stillbirth.



Combined First- and Second-Trimester
Screening

• Combined screening strategies enhance 
aneuploidy detection. 

• For this reason, ACOG(2013c) recommends 
that a strategy incorporating both first- and 
second-trimester screening should be offered 
to women who seek prenatal care in the first 
trimester. 

• Three types of screening strategies are 
available:



1. Integrated screening

• fetal NT and serum analyte levels at 11 to 14 
weeks’ gestation plus quadruple markers at 
15 to 20 weeks.

integrated screening has the highest Down 
syndrome detection rate—94 to 96 percent at 
a false-positive rate of 5   percent.

• If NT measurement is not available,

• serum integrated screening includes all six 
serum markers to calculate risk.



2. Sequential screening

• stepwise sequential screening,

• women with first trimester screen results that 
confer risk for Down syndrome above a 
particular threshold are offered invasive 
testing, and the remaining women receive 
second-trimester screening.



contingent sequential screening
• women are divided into high-, moderate-, and low-

risk groups.

• Those at highest risk, for example, the top 1 percent, 
are offered invasive testing.

• Women at moderate risk, who comprise 15 to 20 
percent of the population, undergo second-trimester 
screening.

• The remaining 80 to 85 percent, who are at or below 
a 1:1000 risk, receive negative screening test results 
and have no further testing





Should all patients be counseled
about  screening for aneuploidy?

• Ideally,all women should be offered before 20 W

Regardless of maternal age.

• The goal is to offer screening tests with high 
detection rate and low false 
positive.(integrated,sequential)



How are aneuploidy screening test 
results interpreted?



Screen-negative test result
• A screen-negative result means the fetus is at low 

risk of Down syndrome and trisomy 18 as defined 
by the specific laboratory cut-off (eg, <1 in 250). 

• It does not exclude the possibility of Down 
syndrome or trisomy 18 or the possibility of a fetus 
with a chromosomal abnormality not targeted by 
the screening test but detectable with diagnostic 
testing

• After a low risk result, further testing for Down 
syndrome and trisomy 18 is not recommended.  



Screen-positive test result
• A screen-positive test result means the fetus is at 

increased risk of Down syndrome as defined by the 
specific laboratory cut-off (eg, ≥1 in 250).

• Biochemical marker screening tests should not be 
repeated

• Women who screen positive on a biochemical 
marker-based test may undergo secondary 
screening or a diagnostic procedure.

• Secondary screening is performed with a cell-free 
DNA test.





Second-Trimester Sonographic
Markers—”Soft Signs”

• Minor markers are normal variants rather than 
fetal abnormalities, and in the absence of 
aneuploidy or an associated abnormality, they do 
not significantly affect prognosis.

• Unfortunately, at least 10 percent of unaffected 
pregnancies will have one of these soft signs, 
significantly limiting their utility for general 
population screening



• A metaanalysis concluded that if minor markers
were used as a basis to decide whether to offer 
amniocentesis, more fetal losses would result 
than cases of Down syndrome identified.

• ACOG(2013c) recommends that risk adjustment 
based on second-trimester sonographic markers 
be limited to specialized centers.



• Increased nuchal translucency

• Absent nasal bone

• Echogenic bowel

• Pyelectasis

• Shortened long bones (humerus, 
femur)

• Echogenic intracardiac focus

• Choroid plexus cysts






