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APPENDIX

Illustration of calculations

This paper describes a two-component mixture model
for the distribution of log(NT) in chromosomally normal
pregnancies and in pregnancies with trisomies 21, 18 and
13. We illustrate the calculations for a pregnancy with
fetal CRL of 60 mm and NT of 2.5 mm (see Table 2).

CRL-dependent component (normal pregnancies)

• Estimated mean = −0.8951 + (0.02940 × 60)−
(0.0001812 × 602) = 0.2166.

• Estimated standard deviation = (0.079002

+ 0.028902)0.5 = 0.08412.
• The median NT for the CRL dependent process is

100.2166 = 1.6466
• The measured NT of 2.5 mm is equivalent to

2.5/1.6466 = 1.518 MoM.
• The probability density at log(2.5) = 0.3979 for the

fitted Gaussian distribution is 0.4642.

CRL-independent component (normal pregnancies)

• Estimated mean = 0.3019
• Estimated standard deviation = (0.19452

+ 0.028902)0.5 = 0.1966.
• The probability density at log(2.5) = 0.3979 for the

fitted Gaussian distribution is 1.8007.

Mixture model (normal pregnancies)

• According to the mixture for unaffected pregnancies,
the fitted logit of the proportion arising from the
CRL-independent process is given by −0.3319 −
(0.03790 × 60) = −2.6059. The fitted proportion is
then given by 1/(1 + exp(−(−2.6059))) = 0.06878

(approximately 7% of observations of NT arise from
the CRL-independent component).

• The probability density for unaffected pregnancies
is given by a weighted average of two Gaussian
densities: the CRL-independent process (weight =
0.06878) and the CRL-dependent process (weight =
1 − 0.06878 = 0.93122). This gives the fitted mixture
model probability density of (0.06878 × 1.8007) +
(0.93122 × 0.4642) = 0.5561.

CRL-independent component (trisomy 21 pregnancies)

• Estimated mean = 0.5330
• Estimated standard deviation = (0.20932

+ 0.028902)0.5 = 0.2113.
• The probability density at log(2.5) = 0.3979 for the

fitted Gaussian distribution is 1.5393.

Mixture model (trisomy 21 pregnancies)

• According to the mixture model the estimated
proportion of trisomy 21 pregnancies arising from the
CRL-independent component is 0.9406. This gives the
fitted mixture model density of (0.9406 × 1.5393) +
(0.0594 × 0.4642) = 1.4754.

Likelihood ratio

The likelihood ratio of trisomy 21 to normal pregnancies
is given by the probability density of trisomy 21
pregnancies divided by the probability density for normal
pregnancies = 1.4754/0.5561 = 2.653.

Figure 5 shows the behavior of the likelihood ratio for
the pregnancy with CRL = 60 mm and illustrates how
with the mixture model the likelihood ratio rises steeply
and then flattens as NT increases. This reflects the CRL
independent component of the mixture model.
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Figure 5 Relationship between likelihood ratio and nuchal
translucency (NT) thickness for a crown–rump length of 60 mm.
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