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FIRST-TRIMESTER COMBINED TEST :

approximately 15 percent of all Down syndrome pregnancies are spontaneously lost between 11 and 
16 weeks of gestation compared with less than 2 percent of euploid pregnancies.

First-trimester Down syndrome screening is performed in the late first trimester, usually between 
10+0 and 13+6 weeks of gestation, depending on which markers are used.

Maternal serum beta human chorionic gonadotropin (beta-hCG or free beta-hCG subunit)

● Maternal serum pregnancy-associated plasma protein A (PAPP-A)

● Ultrasound measurement of nuchal translucency (NT)

These three markers comprise the "combined test" and together with maternal age provide a 
patient-specific risk. The combined test detects approximately 85 percent of Down syndrome 
(sensitivity = 85 percent) with a false-positive rate (FPR) of 5 percent. It can also detect trisomy 18.



The combined test performs slightly better than the second-trimester quadruple test (ie, the DR is higher 
and/or the FPR is lower).

First-trimester testing should not be offered if chorionic villus sampling is not available to establish a 
definite diagnosis. Such patients are better off having a serum integrated test with amniocentesis as the 
follow-up diagnostic test.

Beta-hCG: Beta-hCG levels are, on average, twice as high in pregnancies affected with Down syndrome 
than in euploid pregnancies. Beta-hCG can be assayed in its free or total form. Between 11+0 and 13+6 
weeks, there is no consensus as to whether free beta-hCG performs significantly better than total beta-hCG
for Down syndrome screening when interpreted in conjunction with measurement of PAPP-A and NT

PAPP-A : PAPP-A is a complex, high molecular weight glycoprotein. Its levels, on average, are lower in 
pregnancies affected with fetal Down syndrome. In contrast to beta-hCG, PAPP-A performance as a 
screening marker for Down syndrome decreases with increasing gestational age between 9+0 and 13+0 
weeks.



Nuchal translucency: NT refers to the hypoechoic space in the posterior fetal neck. Its thickness 
is measured by ultrasound between 10+3 and 13+6 gestational weeks. 

The NT measurement is, on average, increased in fetuses with Down syndrome.

OTHER FIRST-TRIMESTER SERUM SCREENING TESTS — The performance of the first-trimester 
combined test can be enhanced by adding placental growth factor (PlGF) and alpha-fetoprotein 
(AFP) to the combined test.

PlGF and AFP levels are, on average, lower in pregnancies affected with fetal Down syndrome. 
Several studies have shown that a combination of four serum markers (PlGF, AFP, beta- hCG, and 
p-app A) between 11+0 and 13+0 weeks of gestation can detect up to 90 percent of Down 
syndrome pregnancies but with a false-positive rate of approximately 20 percent. Such testing 
would only be reasonable with reflexive cell-free DNA testing for those with initial screen-
positive results and may be useful in areas where NT is unreliable, unavailable, or too costly for 
routine use.



Inhibin A is also an effective Down syndrome marker between 11+0 and 13+6 gestational weeks. 
Its levels are, on average, elevated in pregnancies affected with Down syndrome. A few programs 
use inhibin A in first-trimester Down syndrome screening.

First-trimester combined screening can also be improved by using two or three additional 
ultrasound markers, such as nasal bone, tricuspid regurgitation, and ductus venosus flow. 
Disadvantages include the additional expertise and costs involved. 



Sequential screening: The sequential screening process involves performing the first-trimester 
portion of the integrated screen and then offering counseling and chorionic villus sampling to 
women whose results place them at very high risk (eg, ≥1 in 50, or approximately the highest 0.5 
percent) of an affected fetus. 

Women whose screen does not place them at very high risk do not receive early results and go 
on to complete the second-trimester portion of the test.



The full integrated test (first-trimester NT and PAPP-A plus second-trimester quadruple markers) 
detects 85 percent of Down syndrome fetuses at a 1 percent FPR. 

Results are available in the second trimester, and amniocentesis is offered to screen-positive 
patients for definitive diagnosis.

Alpha-fetoprotein (AFP) screening for neural tube defects is included as one of the second-
trimester quadruple test markers.



The full integrated is most appropriate for patients who place a higher value on minimizing the 
risk of procedure-related pregnancy loss from invasive diagnostic testing than on

first-trimester identification of an affected pregnancy.

Sequential integrated tests allow for the majority of Down syndrome cases to be identified in 
the first trimester while having only a slight reduction in performance. 

If NT testing is not available, the serum integrated test (first-trimester PAPP-A and second-
trimester AFP, unconjugated estriol, beta-hCG, and inhibin A) is more efficient than

the second-trimester quadruple test. At the same detection rate, the serum integrated test has a 
lower FPR than the quadruple test.



Women who receive a screen-positive result for any of the screening tests discussed should be 
offered the choice of an invasive test for definitive diagnosis (CVS through 14 weeks, 
amniocentesis at ≥15 weeks) or a secondary screening test based on cell-free DNA.

A negative secondary screen reduces the proportion of women going on to invasive testing by 
≥90 percent, but a positive screen needs to be confirmed by invasive testing. 

● Women who choose first-trimester screening should be offered screening for open neural 
tube defects in the second trimester. 

● The combined and integrated tests are also effective in identifying fetuses at high risk of 
trisomy 18 and trisomy 13. 






































































