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decrease in DS LBs resulting from selective termination of pregnancies). Statistics
Netherlands provided general population data.

Results: DS LB prevalence increased from 11.6/10,000 in 1991 to 15.9/10,000 in
2002 (regression coefficient 0.246 [95% Cl: 0.105-0.388; p = 0.003]). After 2002,
LB prevalence decreased to 11.3/10,000 in 2014 and further to 9.9/10,000 in 2018
(regression coefficient 0.234 (95% Cl: —0.338 to —0.131; p < 0.001). The reduction
percentage increased from 26% in 1991 to 55.2% in 2018 (regression coefficient
0.012 (95% Cl: 0.010-0.013; p < 0.001)). There were no trend changes after
introducing NIPT as second-tier (2014) and first-tier test (2017).

Conclusions: Introducing NIPT did not change the decreasing trend in DS LB
prevalence and increasing trend in reduction percentage. These trends may be

caused by a broader development of more prenatal testing that had already started

Key points

published.

program.

the Netherlands.

1 | INTRODUCTION
Down syndrome (DS), often caused by trisomy 21, is the most com-
mon aneuploidy in humans. Because average maternal age has
increased in Europe!~3 and livebirth (LB) prevalence of DS increases
with maternal age,* an increase in DS LB prevalence over time may
be expected. However, prenatal screening and termination of preg-
nancy (TOP) for DS counterbalance this expected increase, although
this varies between countries depending on policy, provision and
uptake of prenatal screening, and cultural differences.>~* In Europe,
for 2011-2015, this resulted in an estimated DS LB prevalence
ranging from circa 5.0 per 10,000 LBs in Denmark to 27.5 per 10,000
LBs in Ireland.®

Before 2007, in the Netherlands, there was no formal prenatal
screening programme for DS, but serum screening tests and the first-
trimester combined test (FCT) were widely offered. In 2007, a public
prenatal screening programme was implemented offering FCT to all
pregnant women. Risk assessment for DS with FCT is based on
maternal age, fetal nuchal translucency thickness and concentrations
of maternal serum-free B-human chorionic gonadotrophin and
pregnancy-associated plasma protein-A. Costs were initially fully
reimbursed through healthcare insurance for women >36 years, but

from 2015, the full reimbursement of FCT was withdrawn and all

before introducing NIPT.

What's already known about this topic?
e The introduction of NIPT changed the landscape in prenatal screening worldwide.

o No long-term population-based study on the impact of NIPT on DS LB prevalence has been

What does this study add?

o This study shows how to calculate DS LB prevalence in the absence of a national registration

o Introducing NIPT caused no trend changes in DS LB prevalence and reduction percentage in

women had to pay an additional fee (€165).14 In 2014, non-invasive
prenatal testing (NIPT) was introduced in the Netherlands as a
second-tier test, initially only offered to women with an increased
risk for trisomy 13, 18 and 21, based on either the results of the FCT
or their medical history (e.g., if parents already have a child with
trisomy). NIPT became available to all pregnant women as an initial
(first-tier) test in April 2017.%° For NIPT, a fee comparable with that
for the FCT is charged. For DS, NIPT is a highly accurate screening
test based on an analysis of cell-free DNA that circulates in the
mother's blood and can be used from 10 weeks in pregnancy.'®
However, NIPT is not diagnostic, and confirmation of a positive
result by invasive testing (chorionic villus sampling [CVS] or
amniocentesis [AC]) is recommended.'”

It is important to emphasise that the aim of a prenatal screening
programme is promoting reproductive autonomy, that is providing
parents the choice to continue the pregnancy and prepare for the
birth of a child with DS or to terminate the pregnancy if the fetus has
DS. Unlike in the United States of America, offering children with DS
up for adoption is very rarely proposed or utilised in the Netherlands.

NIPT is often a topic for public and political debate in many
countries. The accuracy and non-invasiveness of NIPT raises ethical
concerns regarding informed decision making, freedom to choose and

consequences for people with a disability, especially in the scenario
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that DS LB prevalence suddenly decreases after introducing
NIPT.*®%° The open question remains: what is the DS LB prevalence
after introducing NIPT? Despite NIPT being adopted in many coun-
tries worldwide,?°2* to date no long-term population-based study on
the impact of NIPT on DS LB prevalence has been published. This
study aims to evaluate if NIPT affects DS LB prevalence in the
Netherlands.

2 | METHODS

The impact of NIPT on DS LB prevalence is investigated by looking
for changes in trends in DS LB prevalence and the decrease in DS LBs
resulting from TOPs (reduction percentage), after the introduction of
NIPT as a second-tier (2014) and a first-tier (2017) test.

The Medical Ethical Committee of Amsterdam University Medi-
cal Centers, location VUmc, stated that no permission was needed to
be granted for this study in accordance with Dutch research legis-
lation (WMO), date of approval: 13 November 2020, Reference
number: VUmc NO: 2020.466.

2.1 | Actual DS LB prevalence

In the Netherlands, although a regional and a national register exist
recording births of children with DS, data on prevalence are incom-
plete (Supplementary Information Material S1). To estimate DS LB
prevalence from 2014 to 2018, the data of eight Dutch clinical ge-
netics centres and data of the Working Party on Prenatal Diagnosis
and Therapy of the Dutch Society of Obstetrics and Gynaecology and
the Dutch Society of Clinical Geneticists (WPDT) were collected. For
the period 1991-2013, data of de Graaf et al.” were used.

The total number of DS LBs was estimated by adding the esti-
mated LBs with prenatal diagnosis to LBs with postnatal diagnosis
(Supplementary Information Material S2). LBs counted as having a
postnatal diagnosis did not also have a prenatal diagnosis.

Actual DS LB prevalence was estimated by dividing the esti-
mated number of DS LBs by the total number of LBs in the general
population and multiplying by 10,000.

2.2 | LBs with DS diagnosis

First, the number of LBs with prenatal diagnosis of DS is estimated.
For the period 2014-2017, data on prenatal diagnoses were avail-
able in the annual reports of the WPDT, which contain statistics on
diagnostic prenatal testing by AC or CVS, number of diagnosed fe-
tuses with DS, and number of pregnancies terminated after DS
diagnosis. In the group of fetuses that were not terminated after DS
diagnoses—the so-called no-TOPs—information on outcomes of
pregnancies (LB or natural loss) was lacking. Therefore, estimates
of natural loss of fetuses with DS after a CVS or an AC from the study

of Savva et al.?? were used (Supplementary Information Material S3).

DIAGNOSIS-WILEY [ **%

In addition, clinical genetics centres directly reported the num-
ber of prenatal diagnoses between 2014 and 2018 and, if known, the
follow-up of these pregnancies. If follow-up for a case was available,
cytogenetic centres differentiated between LB, natural fetal loss and
TOP. To estimate the proportion of LBs among no-TOPs, these data
directly reported by clinical genetics centres can be used instead of
the estimates of the study of Savva et al. The assumption is made that
cases without follow-up data are not different from cases with
follow-up. For 2018, the data from clinical genetics centres and cal-
culations of the previous years are combined (Supplementary Infor-
mation Material S3).

Second, the number of LBs with postnatal diagnosis of DS are
collected. For the period 2014-2018, all eight clinical genetics cen-
tres reported the number of DS LBs that were diagnosed postnatally,
including the year of birth. For the period 1991-2013, data of de
Graaf et al.” were used for both prenatal and postnatal diagnoses

(Supplementary Information Material S4).

2.3 | TOPs and reduction percentage

Not all pregnancies are terminated after prenatal DS diagnosis, as
some women decide to continue the pregnancy. Between 2007 and
2017, the average percentage of reported TOPs out of the prenatal
diagnoses of DS was calculated. This percentage was applied to the
number of prenatal DS diagnoses in 2018 (Supplementary Informa-
tion Material S5).

The proportion of the decrease in DS LBs resulting from TOPs is
called the reduction percentage and calculated as: 1 minus (actual DS
LB prevalence/adjusted total DS prevalence) x 100% (Supplementary
Information Material S5). The meaning of adjusted total DS preva-
lence is explained in the next section.

2.4 | Non-selective and adjusted total DS
prevalence

Non-selective DS prevalence is the DS prevalence that would have
occurred in the absence of DS-related TOPs, as estimated on the
basis of maternal ages in the general population. To estimate the
annual number of expected children with DS, the number of women
that delivered a live-born child in each age category was multiplied
by age-specific risk for DS and, subsequently, the sum of all maternal
age categories was calculated. The maternal age-specific risks for DS
proposed by Morris et al.?>?* were used. This is the most recent
model and based on the largest data set. Furthermore, data from
Morris et al.2®2* provide some evidence to show that the risk does
not continue to increase exponentially for women over age 45 as
previously assumed. Data on maternal age at birth and total LBs in
the Netherlands were derived from Statistics Netherlands (CBS)
(Supplementary Information Material S6).

Adjusted total DS prevalence is the DS prevalence that would

have occurred in the absence of DS-related TOPs, as estimated with
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the postnatal diagnoses (by year of birth) and prenatal diagnoses (by
year of assessment). To estimate the adjusted total number of DS
LBs, number of prenatal diagnoses has to be corrected for natural
pregnancy loss that would have occurred between time of prenatal
diagnosis and expected date of delivery, in the absence of TOPs”?2
(Supplementary Information Material S7).

If there is a high ascertainment of the prenatal diagnoses of the
WPDT and postnatal diagnoses of cytogenetic centres, non-selective
DS prevalence and adjusted total DS prevalence should be almost

identical.

2.5 | Statistics

Categorical variables were reported as frequencies (%). Continuous
variables were reported as mean with standard deviation. Linear
regression analyses were used to analyse time trends in DS LB
prevalence and reduction percentage of DS LBs. The Chow break-
point test was performed to identify whether there had been a
structural change in LB prevalence and reduction percentage after
the introduction of NIPT as a second-tier test (2014) and first-tier
test (2018) (Supplementary Information Material S8). Statistical an-
alyses were performed using IBM SPS526.0 and STATA. p < 0.05 was

considered statistically significant.

3 | RESULTS

Table 1 summarises the estimates for DS LBs with postnatal diag-
nosis, DS LBs with prenatal diagnosis, total DS LBs, number of LBs in
general population, DS LB prevalence and reduction percentage be-
tween 1991 and 2018.

3.1 | Actual DS LB prevalence

Actual DS LB prevalence decreased from 11.3 (95% confidence interval
[CI1] 10.7-11.7) per 10,000 births in 2014 (197 children) to 9.9 (95% ClI:
9.2-10.6) per 10,000 births in 2018 (167 children). Evaluating trends
over a longer period of time, LB prevalence increased from 11.6 per
10,000 in 1991 (230 children) to 15.9 per 10,000 in 2002 (322 chil-
dren) (regression coefficient 0.246 (95% Cl: 0.105-0.388; p = 0.003)).
After 2002, LB prevalence gradually decreased to around 9.9 per
10,000 in 2018, as shown in Figure 1 (regression coefficient - 0.234
(95% Cl: —0.338 to —0.131; p < 0.001). The result of the Chow
breakpoint test revealed that no change in trend occurred in 2015
(F-statistic 0.40; p = 0.68) or 2018 (F-statistic 1.74; p = 0.21).

3.2 | LBs with DS diagnosis

As previously mentioned, the WPDT lacks information on outcomes

of DS pregnancies that were not terminated—the so-called no-TOPs.

Using natural fetal loss rates of Sava et al. to correct the no-TOPs
probably leads to an overestimation of LBs after a prenatal diag-
nosis, for two reasons. First, outcome of pregnancy is not known in all
cases and unknown outcomes, which might include a few TOPs, will
be allocated to the category of no-TOPs in the WPDT reports. Sec-
ond, some natural loss will have occurred between moment of
referral for CVS or amniocentesis and time of reporting the results of
prenatal diagnosis, and these losses are not taken into account in the
WPDT reports. The alternative method, making use of reported re-
sults of clinical genetic centres until 2015, showed that 51% of the
no-TOPs resulted in a LB. Between 2016 and 2018, reports of cy-
togenetic centres were even more detailed and showed that out of
the no-TOPs after AC, 83.9% (26/31) of the prenatal diagnoses
resulted in an LB, and this was 27.3% (6/22) after CVS. For 2016-
2018, these latter percentages were used to calculate the number
of LBs out of the no-TOPs (Supplementary Information Material S3).
As shown in Table 1, the number of LBs after postnatal DS diagnoses
decreased, while the number of LBs after prenatal DS diagnoses

increased further.

3.3 | TOPs and reduction percentage

Between 2007 and 2017, the average percentage of reported TOPs
out of the prenatal DS diagnoses was 84.8%. This percentage was
applied to the number of prenatal DS diagnoses in 2018. The
reduction percentage of DS LBs was estimated at around 26% in
1991 and gradually increased to 55.2% in 2018 (regression coeffi-
cient 0.012 (95% ClI: 0.010-0.013; p < 0.001) (Figure 2). In the most
recent years, it gradually increased from 48.6% in 2014 to 55.2% in
2018. The result of the Chow breakpoint test revealed that no
change in trend occurred in 2015 (F-statistic 0.74; p = 0.50) or 2018
(F-statistic 2.34; p = 0.15).

3.4 | Non-selective and adjusted total DS
prevalence

Non-selective DS prevalence increased from 15.6 per 10,000 LBs in
1991 (311 children) to 23.4 per 10,000 in 2018 (395 children)
(Supplementary Information Materials S6).

Adjusted total DS prevalence estimates increased from 17.2 per
10,000 LBs in 1992 (339 children) to 22.4 per 10,000 in 2018 (377
children) (Supplementary Information Materials S7). There appears
to be a high ascertainment of DS diagnoses by the clinical genetics
laboratories and WPDT, as non-selective DS prevalence and adjusted

total DS prevalence are almost identical (Figure 1).

3.5 | Maternal age

The mean maternal age at birth slightly increased from 30.2 years in
2000 to 30.6 years in 2014 and 30.9 years in 2018 (Figure Sé in
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TABLE 1 LBs after postnatal diagnosis of DS, LBs after prenatal diagnosis of DS, total number of DS LBs, number of LBs in general
population, actual DS LB prevalence, TOP rate and reduction percentage resulting from TOPs

LBs after

postnatal TOP

diagnosis LBs after prenatal Number of LBs in  Actual DSLB rate Reduction of
Year of DS diagnosis of DS Total number of DS LBs general population prevalence (%) DS LBs (%)?
1991 227 <3> <230> (217-242) 198,665 <11.6> (10.9-12.2) 90.6  <26> (17-36)
1992 272 4 276 (265-287) 196,734 14.0 (13.5-14.6) 914 19 (14-24)
1993 263 5 268 (258-278) 195,748 13.7 (13.2-142)  90.8 20 (16-25)
1994 263 5 268 (259-277) 195,611 13.7 (13.2-14.2) 92,6 23 (19-28)
1995 236 7 243 (233-253) 190,513 12.8 (12.2-133) 878 27 (23-33)
1996 241 11 252 (243-261) 189,521 13.3 (12.8-13.7) 85.2 28 (24-33)
1997 262 11 273 (266-280) 192,443 14.2 (13.8-14.6) 87.9 27 (23-31)
1998 283 10 293 (286-300) 199,408 14.7 (14.3-15.1) 89.2 27 (24-31)
1999 269 8 277 (270-284) 200,445 13.8 (13.5-14.2)  90.9 28 (25-32)
2000 279 11 290 (284-296) 206,619 14.0 (13.7-14.3) 857 28 (25-32)
2001 301 12 313 (307-319) 202,603 154 (15.2-15.7) 88.0 27 (24-31)
2002 310 12 322 (316-328) 202,083 15.9 (15.6-16.2) 87.6 28 (25-32)
2003 268 10 278 (273-283) 200,297 13.9 (13.6-14.1) 939 35 (32-39)
2004 250 11 261 (255-267) 194,007 13.5(13.2-137) 889 38 (36-42)
2005 267 20 287 (279-295) 187,910 15.3 (14.9-157) 793 35 (31-38)
2006 227 23 250 (242-258) 185,057 13.5(13.1-139) 824 37 (33-40)
2007 226 23 249 (241-257) 181,336 13.7 (13.3-142) 821 38 (34-42)
2008 224 22 246 (238-254) 184,634 13.3 (12.9-138) 854 41 (37-44)
2009 240 18 258 (251-265) 184,915 14.0 (13.6-14.3) 89.3 41 (38-44)
2010 200 18 218 (211-225) 184,397 11.8 (11.4-12.2) 86.6 46 (43-50)
2011 182 20 202 (194-210) 180,060 11.2 (10.8-11.6) 85.1 47 (44-51)
2012 210 23 233 (225-241) 175,959 13.2 (12.8-13.7) 795 41 (36-44)
2013 205 24 229 (221-237) 171,341 134 (12.9-13.8) 845 42 (37-45)
2014 174 23 197 (188-204) 175,073 11,3 (10.7-11.7) 84.6 49 (45-52)
2015 173 22 195 (181-197) 170,779 11,4 (10.6-11.5) 86.4 49 (45-52)
2016 196 18 214 (208-221) 172,505 12,4 (12.1-12.8) 88.1 46 (43-50)
2017 168 21 189 (182-196) 169,755 11,1 (10.7-11.5) 88.1 52 (49-55)
2018 139 28 167 (156-178) 168,452 9,9 (9.2-10.6) 84.8 56 (52-60)

Note: Bolded data: Results of current study; non-bolded data: Results of previous published data.” Values in <..> are (partly) based on trend data from
preceding or following years. Values in (...) are the 95% ClI.

Abbreviations: Cl, confidence interval; DS, Down syndrome; LB, livebirth; TOP, termination of pregnancy.

2For 1991, reduction is estimated by: 1-(actual DS LB prevalence/non-selective DS prevalence) x 100%. For 1992- 2018, reduction is: 1-(actual DS LB
prevalence/adjusted total DS prevalence) x 100%. Non-selective prevalence can be found in Table S6 in Supplementary Information Material, adjusted
total DS prevalence in Table S7 in Supplementary Information Material.

Supplementary Information Material). As maternal age is reported as 4 | DISCUSSION

a discrete variable (age at last birthday) in the CBS tables, one could

add a half-year on top of the mean maternal age. The proportion of 4.1 | Main findings

mothers aged more than 35 years at childbirth in the general pop-

ulation has fluctuated over the years but has increased from 6.8% in DS LB prevalence increased from 11.6 per 10,000 in 1991 to 15.9 per
1990 to 16.4% in 2018 (Figure 3). 10,000 in 2002, steadily decreasing to 11.3 per 10,000 in 2014 and
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FIGURE 2 The reduction of Down syndrome livebirths resulting from termination of pregnancies. Small black vertical lines are 95%
confidence intervals [Colour figure can be viewed at wileyonlinelibrary.com]

9.9 per 10,000 in 2018. The reduction of DS LBs gradually increased
from 26% in 1991 to 55.2% in 2018. Introducing NIPT caused no
changes in trends in DS LB prevalence and reduction percentage in
the Netherlands.

4.2 | Strengths and limitations

This is the first long-term study that analyses DS LB prevalence and
reduction percentage after introducing NIPT with a high ascertain-
ment of DS by the clinical genetics centres and WPDT. Considering
NIPT was recently introduced, and data are available until 2018, the
possible future impact of NIPT might not yet be realised. Still our

results can be a reference point for future research. Our study has

several limitations. In the WPDT reports, no-TOPs are not differen-
tiated into LBs, natural pregnancy losses, stillbirths and unknown
outcomes. Therefore, we used two different methods to estimate the
proportion of LBs of the no-TOPs: one based on an earlier study on
natural fetal loss in DS,?? the other based on (incomplete) follow-up
data of clinical genetics centres. The latter had the advantage that, if
follow-up was available, no-TOPs were differentiated in LBs versus
natural loss. These two methods led to different results (72.5% vs.
51% LBs among no-TOPs). As the first method probably leads to an
overestimation of LBs after a prenatal DS diagnosis, we used the
second method. As numbers of no-TOPs after a prenatal DS diagnosis
are relatively small, the difference in estimated total number of DS
LBs between the two methods is relatively small, with the same
trend.
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4.3 | Interpretation
The rise in DS LB prevalence between 1991 and 2002 can be
explained by increasing maternal age. From 2002 to 2018, the effect
of increasing maternal age was counterbalanced by a growing num-
ber of elective terminations. Several reasons may explain this in-
crease in terminations. First, uptake of prenatal screening was
increased. In 2014, NIPT was introduced as a second-tier test and
FCT uptake increased from 29.5% in 2013 to 35.8% in 2016. After
the introduction of first-tier NIPT, FCT uptake in 2018 declined to
2.6%, although NIPT uptake increased to 43.4%.2° The aim of pre-
natal screening is formulated as promoting reproductive choices,
thereby enabling pregnant women to obtain information about the
health of their unborn child in order to have the possibility to prepare
for the birth of a child with a disorder or to terminate the pregnancy
in case of an abnormal test-result. Our study showed that around
85% of prenatally diagnosed DS pregnancies were followed by an
abortion. Second, NIPT is more accurate than the FCT, producing far
fewer false negatives. After implementing NIPT as a first-tier test, the
group that would have tested false negative with FCT, tested positive
with NIPT. Third, congenital abnormalities like cardiac defects asso-
ciated with DS are more often identified by fetal ultrasound and may
lead to further prenatal testing for DS.%¢

Fourth, the lack of availability of social and medical support
programs for DS individuals may affect acceptance of prenatal
screening and diagnostic tests, hence LB prevalence of the condition.
However, the Netherlands has a very accessible healthcare system
with well-organised social and medical support programs for people
with DS and therefore this is not expected to play a role in the
increasing uptake of prenatal screening.

The introduction of NIPT has not caused a breakpoint in the

trend of DS LB prevalence or reduction percentage. This may partly

be explained by the strongly increased uptake of prenatal screening
for women aged between 26 and 35, while for women >36 years,
screening uptake stayed more or less constant.?”?® The risk for a
fetus with DS increases with the mother's age. In the absence of
elective terminations, the majority of children with DS would have
been born in the group of mothers aged >36 years. Therefore, an
increase in prenatal screening uptake in younger mothers might have
a lower impact on the number of prenatal diagnoses and DS LB
prevalence, compared to an increase in prenatal screening uptake in
older mothers.

A second explanation for the constant trends in DS LB preva-
lence and reduction percentage is that total prenatal screening up-
take stabilised in 2017 and 2018.%° Several factors may play a role in
this stabilisation, for example, a positive attitude towards DS and a
negative attitude towards TOP.2?%° Furthermore, pregnant women
are asked first if they want to be informed about prenatal screening
options instead of providing the information (the right not to know)
and there is a broad acknowledgement of women's freedom of
choice.*° Also, financial factors, that is additional costs for prenatal
screening, may influence screening uptake.827-32

A third reason for the absence of breakpoints in DS LB preva-
lence and reduction percentage is that NIPT can also be used to
prepare for the birth of a child with DS. Our study has no information
about the percentage of pregnant women with a positive NIPT result
that declined prenatal invasive follow-up diagnostics and continue

.33 showed that of women choosing

with the pregnancy. Schendel et a
NIPT after a positive FCT result, 58% reported the intention to
terminate a pregnancy if DS is diagnosed. Perhaps NIPT as a primary
screening test is more attractive to parents that want to prepare for
the possible birth of a child with a disability because it is far more
precise than FCT. This may partially explain the increase in screening

uptake.3*
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The absence of an abrupt decline in DS LB prevalence may
furthermore be explained by continuation of postponing motherhood,
resulting in a gradually increasing prevalence of DS pregnancies.

Taking everything into account, further decreasing DS LB prev-
alence seems to be the result of a broader development of more
prenatal testing that started in 2002, and not a sudden result of the
introduction of NIPT.

NIPT has been widely adopted across different continents, but
only a few countries have developed a national policy. In Europe,
two countries (Belgium and the Netherlands) offer NIPT for all
pregnant women, while other countries mainly offer NIPT to higher-
risk women after FCT.?! Since July 2017, NIPT is fully reimbursed
in Belgium. The uptake is above 75%, much higher than in the
Netherlands. The fee in the Netherlands could be inhibitory for
some women and this might (partly) explain the difference in NIPT
uptake between these two countries; however, value-related rea-
sons were predominant in declining screening in the
Netherlands.?%?° An annual report of the Flanders region showed
that DS LB prevalence has steeply decreased from 6.6 per 10,000
LBs in 2017 to 4.4 in 2018.3% Very recently, a Belgian study
collected all neonatal genetic test results for DS and observed a
decline from 77 DS LBs (0.06% of LBs) in 2014 to 52 DS LBs (0.04%
of LBs) in 2018.%¢ However, it is unclear how LBs after prenatal DS
diagnosis were taken into account. Furthermore, no long-term
trends in reduction percentage, non-selective DS prevalence or
actual DS LB prevalence are given. Differences in prenatal
screening programmes and policies around abortion, as well as
cultural differences between countries, lead to wide variations in
DS LB prevalence.®1137:38

However, recent trends in DS LB prevalence have not yet been
analysed, making the impact of NIPT unclear. Although our findings
are based on Dutch data, they may have important implications for
other countries with or without national screening programmes.
First, this study shows how to calculate DS LB prevalence in the
absence of a national registration program, assuming numbers of
prenatal and postnatal cytogenetic diagnoses and follow-up data are
available. De Groot-van der Mooren et al.® also estimated DS LB
prevalence between 2000 and 2013 in the Netherlands, without
actual data of postnatal diagnoses. This method is less precise than
the current method, but may be useful if data on postnatal diagnoses
are lacking. Second, this study shows that introducing NIPT does not
necessarily lead to an immediate trend change in DS LB prevalence or
reduction percentage.

Further studies should investigate if this trend in DS LB preva-
lence influences informed decision making of parents and their
freedom to choose, and if it has negative consequences for people
with a disability. It is important to underline that the introduction of
NIPT as a first-tier test is very recent, and therefore future studies
are needed. These should also include the impact of the free first-
trimester ultrasound screening in the coming years. Data on prena-
tal diagnoses should have a finer distinction in terms of pregnancy

outcomes and need to be stored in a national registry of DS LBs.

5 | CONCLUSION

Introducing NIPT caused no trend changes in DS LB prevalence and
reduction percentage in the Netherlands. The gradual decrease in DS
LB prevalence seems to be the result of a broader development of
more prenatal screening and testing.
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