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abstract
background

Screening for aneuploid pregnancies is routinely performed after 15 weeks of gestation and has a sensitivity of approximately 65 percent, with a false positive rate of 5 percent. First-trimester markers of aneuploidy have been developed, but their use in combination has not been adequately evaluated in clinical practice.

Screening was completed in 8514 patients with singleton pregnancies. This approach
to screening identified 85.2 percent of the 61 cases of Down’s syndrome (95 percent
confidence interval, 73.8 to 93.0), with a false positive rate of 9.4 percent (95 percent
confidence interval, 8.8 to 10.1). At a false positive rate of 5 percent, the detection rate
was 78.7 percent (95 percent confidence interval, 66.3 to 88.1). Screening identified
90.9 percent of the 11 cases of trisomy 18 (95 percent confidence interval, 58.7 to 99.8),
with a 2 percent false positive rate. Among women 35 years of age or older, screening
identified 89.8 percent of fetuses with trisomy 21, with a false positive rate of 15.2
percent, and 100 percent of fetuses with trisomy 18.
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First-trimester screening for trisomies 21 and 18 on the basis of maternal age, maternal
levels of free b human chorionic gonadotropin and pregnancy-associated plasma protein A, and measurement of fetal nuchal translucency has good sensitivity at an acceptable false positive rate.
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methods

We conducted a multicenter study of screening for trisomies 21 and 18 among patients
with pregnancies between 74 and 97 days of gestation, based on maternal age, maternal levels of free b human chorionic gonadotropin and pregnancy-associated plasma
protein A, and ultrasonographic measurement of fetal nuchal translucency. A screening
result was considered to be positive for trisomy 21 if the calculated risk was at least 1 in
270 pregnancies and positive for trisomy 18 if the risk was at least 1 in 150.
results
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creening for fetal aneuploidy has
evolved from a risk assessment based on maternal age to the present approach, which uses
age and levels of maternal serum analytes. In the second trimester, levels of alpha-fetoprotein, human
chorionic gonadotropin, and unconjugated estriol
are used to refine estimates of risk based on maternal age, and this approach will identify approximately 65 percent of fetuses with Down’s syndrome
(trisomy 21), with a false positive rate of 4.5 to 5.0
percent.1 Measurement of inhibin A has been added by many laboratories and may increase the rate
of detection to 75 percent.2 Serum screening substantially improves the detection rate of 30 percent
obtained with the use of maternal age alone. However, delaying screening until the second trimester
means that decisions about invasive testing or termination of pregnancy must be deferred accordingly. This delay may be unacceptable to some people,
since prenatal diagnosis can be performed during
the first trimester by means of chorionic-villus sampling. This method provides maternal privacy, timely reassurance, or the option of earlier and safer termination of pregnancy.
Over the past five years, first-trimester screening approaches have been developed. The use of
maternal age and levels of two biochemical analytes
— pregnancy-associated plasma protein A and the
free b subunit of human chorionic gonadotropin
— has resulted in detection rates of 60 to 65 percent
for trisomy 21.3 Ultrasonographic measurement
of fetal nuchal translucency, when combined with
maternal age, can independently detect 77 percent
of cases of trisomy 21, with a similar false positive
rate of 5 percent.4 Mathematical modeling has suggested that combining the measurement of biochemical analytes and nuchal translucency during
the first trimester may identify up to 89 percent of
cases of Down’s syndrome, with a false positive rate
of 5 percent.5 Several small, prospective studies have
confirmed this hypothesis, but to our knowledge,
large, multicenter investigations have not been reported.6,7
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study population

Patients of any age with a singleton pregnancy between 74 and 97 days of gestation (according to the
crown–rump length) were offered prenatal screening for trisomies 21 and 18 on the basis of maternal age, levels of pregnancy-associated plasma protein A and free b human chorionic gonadotropin,
and measurement of nuchal translucency. Major exclusion criteria included multiple gestation, recent
vaginal bleeding equivalent to a menstrual period,
pregestational diabetes mellitus, and pregnancy resulting from a donor oocyte. Patients with indications for prenatal diagnosis other than a risk of trisomy were also excluded.
biochemical analysis

Blood for biochemical analysis was collected from
each patient, applied to five dots on a filter paper,
and mailed to NTD Laboratories in Huntington Station, New York. The samples were prepared and the
enzyme-linked immunoadsorbent assay for pregnancy-associated plasma protein A and free b human chorionic gonadotropin was performed as
previously described.6,8 The values for pregnancyassociated plasma protein A and free b human chorionic gonadotropin were divided by the gestational-day–specific medians. The resulting multiples of
the median were converted into likelihood ratios
calculated from bivariate logarithmic gaussian distributions of normal and affected populations in
previous studies.6
measurements of nuchal translucency

Measurements of nuchal translucency were assessed according to the standards of the Fetal Medicine Foundation of London.4 Sonographers underwent training and certification before participating
in the study. Each sonographer participated in a oneday didactic course and then performed 50 scans for
review and approval by the Fetal Medicine Foundation. Three additional scans were then videotaped
and reviewed. Forty-one sonographers participated.
Three measurements of nuchal translucency
were obtained (with the largest used for risk calculation) and converted first to multiples of the medimethods
an on the basis of the gestational-age–specific standThe study was approved by the institutional review ards of the Fetal Medicine Foundation and then to
board at each of the 12 participating prenatal di- likelihood ratios for trisomies 21 and 18,4 accordagnostic centers. All participants gave written in- ing to an algorithm developed by the Fetal Medicine
formed consent.
Foundation. The complete algorithm for calculating
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patient-specific risks of trisomies 21 and 18 with biochemical and nuchal-translucency measurements
combined is available through the Fetal Medicine
Foundation. The prerequisite for clinical use is participation in a training and quality-assurance program approved by the Fetal Medicine Foundation.
We monitored the nuchal-translucency measurements for quality by periodically comparing our
values with the norms of the Fetal Medicine Foundation. The data-coordinating center reported deviations from the mean and the proportions below
the 5th and above the 95th percentiles for each center and sonographer. When necessary, remedial education and training of the sonographers was initiated. Details of training and quality management
have been reported elsewhere.9
risk determination and patient care

Patient-specific risks were calculated for the biochemical measurements alone, for nuchal-translucency measurements alone, and for the combination
of the two. For each calculation, the gestationalage–specific risks of trisomies 21 and 18 according
to maternal age were multiplied by the likelihood
ratio based on the biochemical values, the likelihood
ratio based on the nuchal-translucency values, and
the product of the biochemical and nuchal-translucency likelihood ratios, respectively.
The patient-specific risk on the basis of maternal age, nuchal-translucency values, and biochemical values was reported to the patient and her referring physician and was available for clinical decision
making. To be consistent with the approach used
for second-trimester screening, we chose a risk of
1 in 270 pregnancies for trisomy 21 and a risk of
1 in 150 for trisomy 18 as the threshold for a positive
result. Decisions about subsequent care were left to
the discretion of the patient and physician. We recommended to the referring physicians that all patients continuing their pregnancies into the second
trimester undergo maternal serum screening.
Fetal chromosome status was determined by prenatal karyotype analysis if invasive testing was performed or by an evaluation of the phenotype at birth.
Information about the outcome of pregnancy was
obtained by direct follow-up with the patient and review of the delivery records. An effort was made to
determine the karyotype of the fetus in every pregnancy that ended in abortion, death in utero, or stillbirth.

n engl j med 349;15

statistical analysis

Risk-assessment software, which incorporated the
likelihood ratios as described above, was supplied
to all centers by NTD Laboratories. The calculated
first-trimester risks, biochemical and nuchal-translucency measurements, demographic characteristics, second-trimester biochemical measurements,
and outcome data were forwarded to the data-coordinating center. During the study, the risk-assessment software underwent two minor adjustments
corresponding to changes in the algorithm used
by the Fetal Medicine Foundation and updates of
the median biochemical values on the basis of our
own data. Seventy-four percent of the patients were
screened with use of the most recent version of the
software. The risks reported here are those calculated for the patients during the study. The parameters
of the distribution of second-trimester serum analyte values reported by Cuckle10 were used to calculate standardized second-trimester risks from the
multiples of the median obtained from the individual centers.
We calculated the sensitivity and specificity of
first-trimester screening and the associated false
positive and false negative rates. Receiver-operating-characteristic (ROC) curves were graphed, and
partial areas under the curves were derived.11 To estimate the effectiveness of first-trimester screening
in the general U.S. population, we modeled our data
using 1997 data on live births12 and data on the gestational-age–specific risk of trisomy 21 at 12 weeks’
gestation.13 SAS software, version 8 (SAS Institute),
was used for analysis. All reported P values are twosided.

results
patient population

Blood was drawn from 8816 patients to initiate
screening (Fig. 1). Of 8514 patients who completed screening, 102 (1.2 percent) had had a previous
pregnancy affected by trisomy 21 or 18, and data for
these patients were analyzed separately. The fetal
cytogenetic or phenotypic status was unknown for
2.2 percent of patients with positive screening results and 2.3 percent of those with negative screening results, leaving 8216 patients in the primary
outcome analysis. Base-line data for these patients
are given in Table 1. The mean time from blood collection to risk assessment was eight days.
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21 (5) Had
spontaneous losses
15 (3) Were
≥35 yr old

55 (35) Terminated
the pregnancy
44 (30) Were
≥35 yr old

15 (0) Had an
unknown delivery
outcome*
10 (0) Were ≥35 yr old

7259 (4) Had
live-born infants
3376 (1) Were
≥35 yr old

66 (0) Had spontaneous losses
38 (0) Were ≥35 yr old

34 (5) Terminated
the pregnancy
17 (4) Were ≥35 yr old

33 (0) Had an
unknown delivery
outcome*
25 (0) Were ≥35 yr old

of

7392 (9) Had a negative first-trimester
screening result for trisomy 21
3456 (5) Were ≥35 yr old

11 Cases of trisomy 18
3 Had spontaneous losses
8 Terminated the pregnancy

new england journal

Figure 1. Number and Disposition of Patients Who Were Screened for the Study.
Numbers in parentheses are the numbers of patients who had a fetus with trisomy 21. Asterisks indicate cytogenetically normal pregnancies with unknown delivery outcome.

722 (12) Had
live-born infants
587 (11) Were
≥35 yr old

813 (52) Had a positive first-trimester
screening result for trisomy 21
656 (44) Were ≥35 yr old

302 (3.4%) Did not complete screening
11 Because blood-spot analysis failed
4 Because fetal nuchal translucency
not visualized
287 For scheduling or other reasons

196 (2.3%) Had unknown cytogenetic
and phenotypic status (lost to follow-up)

8216 (61) Included in analysis

102 (1.2%) With previous pregnancy with
trisomy 18 or 21 analyzed separately

8514 (96.6%) Completed screening

8816 Eligible patients consented
to first-trimester screening
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medicine

first-trimester screening for trisomies 21 and 18

Ninety patients had spontaneous pregnancy lossTable 1. Characteristics of 8216 Pregnant Patients Who Underwent
es. Before 15 weeks of gestation, there were 13 sponFirst-Trimester Screening.*
taneous losses (cytogenetic analysis, performed in
Characteristic
Value
12 cases, showed trisomy 21 in 2 and a normal karyotype in 10); 33 losses occurred between 15 and 20
Maternal age at expected date of delivery — no. (%)
268 (3)
16–24 yr
weeks of gestation (cytogenetic analysis, performed
1013 (12)
25–29 yr
in 23 cases, showed trisomy 21 in 3 and a normal
2815 (34)
30–34 yr
karyotype in 20). Six losses occurred between screen3280 (40)
35–39 yr
840 (10)
≥40 yr
ing and 20 weeks of gestation, but the precise time
Mean maternal age at expected date of delivery — yr
34.5±4.6
of the loss was unknown (cytogenetic analysis, perMaternal race or ethnic group — no. (%)
formed in 5 cases, showed trisomy 18 in 1, triploidy
Black
352 (4)
in 1, and a normal karyotype in 3), and 38 losses
White
6815 (83)
occurred between 20 weeks and term (cytogenetic
Hispanic
452 (6)
Asian
428 (5)
analysis, performed in 20 cases, showed trisomy 18
Other or not reported
169 (2)
in 2, some other abnormality in 3, and a normal
Gestational age at screening — no. (%)
karyotype in 15). For the cases in which cytogenet74–76 days
478 (6)
ic analysis was not performed, the phenotype was
77–83 days
2571 (31)
84–90 days
3223 (39)
derived on the basis of pathological analysis.
91–97 days
1935 (24)
There were 61 cases of trisomy 21 (prevalence,
98 days
9 (<1)
1 in 135 pregnancies) and 11 cases of trisomy 18
Mean gestational age at screening — days
85.7±5.7
(prevalence, 1 in 747 pregnancies). Of the 61 pregnancies involving trisomy 21, 5 (8.2 percent) result- * Plus–minus values are means ±SD.
ed in a spontaneous abortion (2 in week 14 and 3 in
week 15), 15 were electively terminated before week
15, 25 were terminated in week 15 or later, and 16 (95 percent confidence interval, 50.6 to 75.8) (Table
resulted in live births.
2). Although two minor modifications were made
to the risk-assessment algorithm during the study,
measurement of nuchal translucency
we found no change in the rate of detection and only
Overall, multiples of the median for nuchal-translu- a 0.1 percent reduction in the false positive rate for
cency values were 9 percent lower than the expect- trisomy 21 when all risks were recalculated using
ed values established by the Fetal Medicine Foun- the most recent version.
dation on the basis of their analysis of more than
Among women 35 years of age or older, the com100,000 fetuses4 (P<0.001); 10.4 percent of our val- bined approach to screening identified 89.8 percent
ues were less than the 5th percentile of the Fetal of the fetuses with trisomy 21, with a false positive
Medicine Foundation values and 2.6 percent were rate of 15.2 percent (Table 2). All eight women 35
greater than the 95th percentile. As the study pro- years of age or older who had a fetus with trisomy
gressed, our measurements converged toward those 18 were identified by screening. We modeled our
of the cohort assessed by the Fetal Medicine Foun- results on the expected prevalence of trisomy 21 at
dation.
birth in the U.S. population. This yielded a rate of
detection for trisomy 21 of 78.8 percent, with a 5 perassessment of screening
cent false positive rate at a cutoff value of 1:337. At
Using a cutoff value of 1:270, we found that the a cutoff value of 1:270, 77.5 percent of cases of tricombined approach to screening identified 85.2 somy 21 would be identified, with a false positive
percent of the 61 cases of Down’s syndrome (95 per- rate of 4.1 percent.
cent confidence interval, 73.8 to 93.0), with a false
The combined approach to screening identified
positive rate of 9.4 percent (95 percent confidence 90.9 percent of fetuses with trisomy 18 (95 percent
interval, 8.8 to 10.1). If the cutoff value were adjust- confidence interval, 58.7 to 99.8), with a 2 percent
ed to correlate with a false positive rate of 5 percent false positive rate. Nine of the 11 cases of trisomy
(risk 1:129), the sensitivity would be 78.7 percent 18, including the single false negative case, were
(95 percent confidence interval, 66.3 to 88.1). A false identified as positive for trisomy 21 on screening.
positive rate of 1 percent would result in the detec- Of the 2 percent of patients with positive screening
tion of 63.9 percent of cases of Down’s syndrome results for trisomy 18, 34 percent also had positive
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4120
Maternal age ≥35 yr¶

* Maternal age was the patient’s age at the estimated date of delivery.
† The results exclude one patient with a positive screening test for trisomy 21. The inclusion of this patient would have resulted in a detection rate of 100 percent.
‡ Among these patients, 12 had a fetus with trisomy 21 and 3 had a fetus with trisomy 18.
§ The 5 percent and 1 percent false positive rates were calculated for the specific maternal age cohort.
¶ Among these patients, 49 had a fetus with trisomy 21 and 8 had a fetus with trisomy 18.

4.7 (4.1–5.4)
80.0 (51.9–95.7)

91.2 (80.7–97.1) 16.8 (15.7–18.0)
2.6 (2.2–3.2)

1.3 (1.0–1.7)
66.7 (9.4–99.2)
66.7 (34.9–90.1)§ 50.0 (21.1–78.9)§
3.7 (3.2–4.3)
4096
Maternal age <35 yr‡

66.7 (34.9–90.1)

8216
Maternal age, serum biochemical measurements,
and nuchal translucency

89.8 (77.8–96.6) 15.2 (14.1–16.3) 77.6 (63.4–88.2)§ 67.4 (52.5–80.1)§ 100 (63.1–100)

10.7
(10.1–11.4)
88.9
(79.3–95.1)
2.0
(1.7–2.3)
90.9
(58.7–99.8)†
63.9
(50.6–75.8)
78.7
(66.3–88.1)
9.4
(8.8–10.1)

8216
Maternal age and nuchal
translucency

85.2
(73.8–93.0)

11.8
81.9
2.9
81.8
47.5
68.8
11.9

8216
Maternal age and serum biochemical measurements

82.0

26.1
87.5
3.3
81.8
34.4
67.2
23.2

77.8
7.2
27.3
9.8
32.8
48.0
8216

80.3
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Maternal age alone

85.2

48.0

False Positive
Detection Rate
percent (95 percent confidence interval)

Trisomy 18 (N=11)

Detection Rate False Positive
with Cutoff
Rate with Cutoff
of 1:150
of 1:150
Detection Rate
with 1% False
Positive Rate
Detection Rate
with 5% False
Positive Rate
Detection Rate False Positive
with Cutoff
Rate with Cutoff
of 1:270
of 1:270

Trisomy 21 (N=61)
No. of
Patients
Screening Test

Table 2. Performance of First-Trimester Screening Tests for Trisomy 21, Trisomy 18, and Either Trisomy 21 or 18 in 8216 Pregnant Patients.*

Trisomy 21 or 18 (N=72)

The

n engl j med 349;15
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screening results for trisomy 21. As compared with
screening for trisomy 21 alone, the addition of
screening for trisomy 18 resulted in the detection
of two additional cases of trisomy 18 and 1 additional case of trisomy 21, with an associated increase of
1.4 percent in the false positive rate. Coincidentally,
four of five cases of trisomy 13 were identified; three
were positive for both trisomies 21 and 18 on screening, and one was positive for trisomy 21 alone. Three
of the four patients with triploid pregnancies had
a positive screening result: one was at risk for having a fetus with trisomy 21, and two were at risk for
having a fetus with trisomy 18.
Of the pregnancies involving trisomy 21, all
5 that were spontaneously aborted and all 15 that
were electively terminated before week 15 were positive on screening, as were 20 of the 25 pregnancies
terminated later in the second trimester and 12 of
the 16 live-born infants. There was no significant
difference in the results of screening between patients who had a spontaneous loss of pregnancy and
those who delivered live-born infants (P=0.35).
We used ROC curves to evaluate the performance of the various approaches to screening (Fig. 2).
There was a significant difference overall among
the screening approaches (P=0.002). In pairwise
tests, the combined screening test performed significantly better than evaluation with use of the biochemical component alone (P=0.006), but it was
not significantly better than screening with use of
the nuchal-translucency component alone (P=0.28).
ROC curves showed no advantage for any particular sampling period between 74 and 97 days of gestation.
Table 3 presents the first-trimester screening
results for the nine patients with false negative tests
for trisomy 21. Seven of these patients underwent
triple screening during the second trimester. The
results were positive for six (85.7 percent) when the
cutoff was 1:270. With the use of a second-trimester false positive rate of 5 percent (a cutoff value of
1:150), the results were positive for five of the seven patients (71.4 percent) with false negative firsttrimester results. The use of a 1 percent rate of false
positive second-trimester results (a cutoff value of
1:43) would still have identified four of the seven
(57.1 percent).

discussion
We have demonstrated at multiple clinical sites in
North America that screening for Down’s syndrome
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Maternal age, serum
measurements, and
nuchal translucency

1.0

Maternal age and
nuchal translucency
0.8
Maternal age and
serum measurements

Sensitivity

and trisomy 18 can be performed in a practical manner during the first trimester. Using a combination
of maternal age, nuchal-translucency thickness, and
levels of maternal serum analytes, we could identify
78.7 percent of fetuses with trisomy 21, with a false
positive rate of 5 percent. This result is better than
the detection rate of approximately 65 percent reported with the use of second-trimester triple-marker screening and is similar to the rate of 75 percent
reported with the addition of inhibin A levels to second-trimester triple-marker screening (on the basis of a 5 percent false positive rate).2
Among women who were 35 years of age or
older, many of whom may have elected to undergo
screening to avoid an invasive procedure, all pregnancies involving trisomy 18 and 89.8 percent of
those involving trisomy 21 were identified by screening, with a false positive rate of 15.2 percent. Thus,
if screening results were used preferentially over maternal age, 85 percent of women 35 years of age or
older could avoid an invasive procedure. At the same
cutoff value of 1:270, the use of second-trimester
triple-marker screening in women who are 35 years
of age or older would identify a similar proportion
of fetuses (89 percent) with trisomy 21 but with a
false positive rate of 34 percent.14
Comparisons of the clinical performance of firstand second-trimester screening must take into consideration differences in the rates of spontaneously
aborted pregnancies involving trisomy 21 at various gestational ages. We used the calculations suggested by Dunstan and Nix15 and published information regarding the rates of spontaneous first- and
second-trimester losses of pregnancies involving trisomy 2116 to account for these differences. Since 69
percent of fetuses with trisomy 21 identified in the
first trimester and 76 percent of those identified in
the second trimester will be viable, second-trimester screening would have to detect 75 percent of fetuses with Down’s syndrome to be considered similar to our first-trimester detection rate of 79 percent.
First-trimester screening would lose some advantage if it preferentially identified nonviable pregnancies involving trisomy 21. Using the above estimates of the gestational-age–dependent viability
of pregnancies involving trisomy 21 and assuming
the worst-case scenario — that all terminated pregnancies that were negative for trisomy 21 on screening would have resulted in a live birth — we estimated that at least 80 percent of the fetuses identified
as having Down’s syndrome would have been born
alive. (see the Supplementary Appendix, available

0.6

0.4

0.2

0.0
0.0

0.1

0.2

0.3

False Positive Rate

Figure 2. Receiver-Operating-Characteristic Curves for the Prediction of
Trisomy 21 with Use of the Combined Approach to Screening, Screening
Based on Maternal Age and Nuchal Translucency, and Screening Based
on Maternal Age and Serum Measurements.

Table 3. Serum Biochemical and First-Trimester Nuchal-Translucency Values
and Calculated Risk for the Nine Patients with a Fetus with Trisomy 21
and a Negative Result on First-Trimester Screening.

Maternal
Age

PregnancyFree b Human
Associated
Chorionic
Nuchal
Plasma Protein A Gonadotropin Translucency

Risk of
Trisomy 21*

multiples of the median

yr
37

0.96

2.39

0.79

1:295

42

1.26

0.96

0.96

1:321

41

1.13

0.90

1.04

1:501

40

0.69

1.01

0.98

1:515

35

0.64

0.61

1.52

1:1392

33

0.83

1.12

1.18

1:1830

34

0.30

0.23

1.47

1:2037†

31

0.44

1.16

0.89

1:2283

33

0.73

0.80

1.14

1:3521

* The risk was based on maternal age, serum biochemical values, and nuchaltranslucency measurements combined.
† Although the results of screening were negative for trisomy 21, they were positive for trisomy 18.
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with the full text of this article at http://www.nejm.
org). Thus, the good performance of first-trimester
screening is not simply based on the identification
of pregnancies that would have been spontaneously aborted anyway.
Concern has been expressed that standardization of nuchal-translucency measurements may not
be feasible in clinical practice.17 However, we used
more than 40 sonographers at 12 centers and had
excellent screening results. In our experience, a
learning period was required, with measurements
becoming more consistent over time. This required
stringent training, formalized evaluation of sonographers’ competence, and continuing external quality control.
A review of our false negative results for trisomy 21 reveals that the majority of the risk estimates
were well below the 1:270 cutoff, with only one of
the nine between 1:271 and 1:300. Seven had values of less than 1:500. This finding suggests that
minor modifications of the methods will not substantially improve screening performance. Several
other complementary approaches to first-trimester screening have been suggested, including the
use of new ultrasonographic markers (for example,
nasal-bone hypoplasia and ductus venosus Doppler flow),18,19 sequential use of second-trimester
biochemical analytes,20 and analysis of fetal DNA
or fetal cells in the maternal circulation.21-23 The
roles of these variables in screening will require formal evaluation.
The usefulness of second-trimester screening
in a patient who had negative results during the
first trimester is unclear. Of our nine patients with
false negative results for trisomy 21, seven under-

of
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went second-trimester screening and six were found
to be positive. Use of a 1 percent false positive rate
for the second-trimester screening would have identified four of these seven patients. Although sequential first- and second-trimester screening may have
some role, further detailed evaluation is required.
This includes an understanding of the interaction of
first- and second-trimester analytes and the balance
among improved rates of detection, an increased
false positive rate, the delay in informing patients of
their risk, and the costs of this approach.
The 61 pregnancies involving trisomy 21 identified in our population exceeds the 49 predicted
on the basis of maternal-age distribution. Women
who were referred because of a finding of increased
nuchal translucency were not included in this study;
thus, ascertainment bias is unlikely. This observation, although difficult to explain, gives us confidence that our ascertainment of affected pregnancies was maximized.
In conclusion, our cohort study shows that firsttrimester screening that combines maternal age, levels of pregnancy-associated plasma protein A and
free b human chorionic gonadotropin, and nuchaltranslucency thickness is accurate and efficient in
clinical practice. Its performance is good as compared with second-trimester screening, even after
adjustment for potentially nonviable pregnancies.
Most important, first-trimester screening with these
markers offers patients greater privacy, earlier results, and safer reproductive alternatives than second-trimester screening.
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National Institute of Child Health and Human Development and by
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