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Birth prevalence of Down syndrome in Argentina

Prevalencia del sindrome de Down al nacimiento en
Argentina

Javier Martini’, Maria Paz Bidondo?, Santiago Duarte®, Rosa Liascovich*, Pablo
Barbero®, Boris Groisman®

ABSTRACT The aim of this study was to describe the prevalence at birth of Down
syndrome in Argentina. The prevalence by jurisdiction and maternal age was calculated
for the 2009-2015 period and the prevalence and proportion of prenatal diagnosis was
compared according to sub-sector (public and private) and complexity level of the
maternity wards. The association of Down syndrome with birth weight and gestational
age was analyzed. The data source was the National Network of Congenital Anomalies of
Argentina [Red Nacional de Anomalias Congénitas] (RENAC). The prevalence was 17.26
per 10,000 births; by jurisdictions it varied between 10.99 and 23.71; and by maternal
age between 10.32 in women < 20 years of age and 158.06 in those =45 years of age. In
hospitals of the private subsector there was a higher prevalence, attributable to differences
in the structure of maternal age and a greater proportion of prenatal diagnosis. There was
a negative correlation between birth weight and Down syndrome (=-294.7; p<0.001).
No difference in the median gestational age at birth between Down syndrome newborns
and newborns without major anomalies was found, but the distribution of gestational age
differed. Knowledge of certain epidemiological characteristics of this health issue could
contribute to the implementation of health policies.

KEY WORDS Down Syndrome; Epidemiology; Maternal Age; Argentina.

RESUMEN El objetivo de este trabajo fue describir la prevalencia al nacimiento del sin-
drome de Down en Argentina. Se calculé la prevalencia por jurisdiccion y edad materna
para el periodo 2009-2015 y se compar6 la prevalencia y proporcion del diagnéstico
prenatal segtin subsector (publico y privado) y nivel de complejidad de las maternidades.
Se analiz6 la asociacién con el peso y la edad gestacional al nacer. La fuente de datos
fue la Red Nacional de Anomalias Congénitas (RENAC). La prevalencia fue de 17,26 por
cada 10.000 nacimientos; por jurisdicciones vari6 entre 10,99 y 23,71, y por edad ma-
ternaentre 10,32 en <20 anosy 158,06 en =45 anos. En hospitales del subsector privado
hubo una mayor proporcién de diagndstico prenatal y una mayor prevalencia, esta tltima
atribuible a diferencias en la estructura de edad materna. Se observé una correlacion
negativa entre el peso al nacer y este sindrome (B=-294,7; p<0,001). No se evidenci6
diferencia en la mediana de la edad gestacional al nacer entre recién nacidos con sin-
drome de Down y neonatos sin anomalias mayores, pero si en la distribucién de la edad
gestacional. El conocimiento de ciertas caracteristicas epidemiolégicas podra contribuir a
la implementacion de politicas de salud.

PALABRAS CLAVES Sindrome de Down; Epidemiologia; Edad Materna; Argentina.
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INTRODUCTION

Congenital anomalies are morphological or
functional alterations present at birth. Their
prevalence in newborns is 3% to 5%." With
the control of infectious and nutritional dis-
eases, congenital anomalies have increased
their importance concerning infant mortality,
rising from 11% in 1980? to 27% in 2016,
being the second cause of infant mortality in
Argentina.® The known causes of congenital
anomalies include mutations in a principal
gene, chromosomal abnormalities, prenatal
exposure to teratogenic factors, and the ef-
fects of predisposing genes that are shown
in the presence of environmental triggering
factors. Traditionally, congenital anomalies
were considered to be “impossible to pre-
vent” [own translation]. However, the pre-
ventive actions applicable at different stages
of the life cycle are multiple.?

Down syndrome is the most prevalent
genetic cause of intellectual disability. It is
due to a chromosomal abnormality that, in
most cases, is caused by a free trisomy of
chromosome 21.% The prevalence of Down
syndrome at birth increases with maternal
age, with a risk of approximately 1/1500 at
20 years, 1/900 at 30, 1/350 at 35, 1/100 at
40, and 1/25 at 45 years.” During pregnancy,
it is possible to estimate Down syndrome risk
through a combined evaluation of maternal
age, nuchal translucency, the maternal blood
level of human chorionic gonadotropin, and
pregnancy-associated plasma protein-A, be-
tween 11 and 14 weeks of pregnancy (first-tri-
mester risk estimation).® According to the
outcomes of the risk estimation, or if there
are other indications, an invasive diagnostic
technique is recommended to accurately de-
termine the fetal karyotype (amniocentesis or
chorionic villus sampling).

This syndrome has been associated with
lower birth weight”® and also with preterm
birth in comparison with neonates without
Down syndrome.® In addition, preterm birth
is a cause of low birth weight.”” Therefore,
gestational age must be considered when an-
alyzing the cause of low fetal birth weight.

Furthermore, Down syndrome is associated
with other congenital anomalies, the most
common of which are cardiopathies. 1%V
These comorbidities are, in turn, associated
with a decrease in the survival of the neo-
nates affected.®'? It has been demonstrated
that when children are born in designated
high-risk complexity maternity wards, neo-
natal mortality is lower."™ Argentine mater-
nity wards are classified according to their
complexity level as categories 2, 3A, and 3B.
Category 3B represents the maternity wards
with the highest complexity, with the capa-
bility of providing care for high-risk new-
borns, including premature infants under
1,500 grams, with less than 32 weeks of ges-
tation, who require oxygen therapy and me-
chanical ventilation, parenteral nutrition,
and access to all pediatric specialties (among
them geneticists, general surgeons, and spe-
cialized surgeons), and they also count on
support services such as diagnostic imaging,
hemotherapy, and clinical and bacteriologi-
cal laboratory, among others. In Argentina,
infants with critical neonatal pathology and
surgical pathologies (including central ner-
vous system pathologies and cardiological
pathologies) must be treated in facilities that
have this complexity level."¥

Some of the sources to estimate the prev-
alence of Down syndrome have been the
monitoring systems of congenital anomalies,
such as the Latin American Collaborative
Study of Congenital Malformations (EC-
LAMC) [Estudio Colaborativo Latinoameri-
cano de Malformaciones Congénitas],"> the
Canada Public Health Agency,"® the Inter-
national Clearinghouse for Birth Defects Sur-
veillance and Research Committee,"” and the
European Network of Population-based Reg-
istries for the Epidemiological Surveillance of
Congenital Anomalies (EUROCAT),"® among
others. In Argentina, since 2009, the National
Network of Congenital Anomalies (RENAC)
[Red Nacional de Anomalias Congénitas]
monitors major congenital anomalies (among
them Down syndrome) in infants born in the
principal maternity wards of the national ter-
ritory.""” In a previous study, Campana et al.
reported a prevalence of 19.6 affected per



10,000 births in Argentina for the years 1994-
2007%%; nevertheless, no investigations have
been performed in this country examining
the prevalence of Down syndrome regarding
its distribution by jurisdictions or by mater-
nal age, being this latter the main risk factor.

The aims of this study were to determine
the prevalence of Down syndrome at birth at
a national and jurisdictional level in Argen-
tina according to maternal age categories, the
distribution of births with Down syndrome by
maternal age categories, the prevalence and
proportion of neonates with Down syndrome
who received a prenatal diagnosis depend-
ing on the complexity level of the maternity
ward, and finally to assess the association of
birth weight and gestational age at delivery of
infants with Down syndrome.

POPULATION AND METHODS

The data source was RENAC, the monitoring
system of congenital anomalies, which is un-
der the National Center for Medical Genetics
of the National Administration of Laboratories
and Health Institutes “Dr. Carlos G. Malbran,”
National Ministry of Health. This network in-
cludes the main maternity wards of all Argen-
tine jurisdictions, covering approximately 62 %
of births in the public subsector and 43% of
the total number of births. Newborns with ma-
jor structural anomalies, external or internal,
identified from birth until discharge from the
hospital were reported to RENAC. The anom-
alies are described in an open paper without a
limit on the number of anomalies per patient.
All live births and stillbirths that weigh 500g
or more are included. The congenital anom-
alies are coded by medical geneticists in the
coordination department of RENAC according
to the 10™ revision of the International Classi-
fication of Diseases with the adaptation of the
Royal College of Paediatrics and Child Health.
Furthermore, each maternity ward reports the
total number of births that occurred in each
hospital per month.?9:2"

This study includes cases with Down
syndrome (ICD-10: Q90) for the period No-
vember 2009 to December 2015. The preva-
lence®? in newborns at the national level and
by jurisdiction was estimated and calculated
according to the number of cases with Down
syndrome reported, divided by the total num-
ber of births that occurred in the hospitals
that report to the RENAC. In order to deter-
mine if there is heterogeneity in the preva-
lence among jurisdictions, a meta-analysis of
random effects was conducted. This method
helps analyze the sample size of the differ-
ent jurisdictions and compares that variabil-
ity with the expected sample variability. The
prevalence of the newborns affected at birth
according to groups of maternal age and the
distribution of births with and without Down
syndrome in these groups was calculated. To
do this, the total births by groups of mater-
nal age per year for the 2009-2015 period®®
was taken from the General Office of Statis-
tics and Health Information (DEIS) [Direccién
de Estadisticas e Informacién en Salud]. The
total prevalence of this disease among sub-
sectors (maternity wards managed publicly
vs. privately or through employment-based
health insurance, called obras sociales) and
according to the complexity level of the pub-
lic maternity wards (category 3B vs. category
3A or 2)?¥ was compared. This comparison
was made through the prevalence ratio (PR);
a level of significance of 95% was used ac-
cording to the Poisson distribution. To make
the comparison among the subsectors, a Pois-
son regression was made using Down syn-
drome prevalence as the dependent variable,
the subsector as the independent variable,
and maternal age as the adjustment variable.
The percentage of cases with a prenatal diag-
nosis for the 2013-2015 period for each sub-
sector (maternity wards in public vs. private/
employment-based health insurance sectors)
and the complexity level of the public mater-
nity wards (category 3B vs. category 3A or
2) and the PR were calculated using a level
of significance of 95% according to the bino-
mial distribution.
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As a comparison group, the births re-
ported to the RENAC that did not have major
congenital anomalies (n = 1,194) were used
for the analysis of weight and gestational age
at birth. In order to know the relation be-
tween Down syndrome and birth weight, a
multiple linear regression was made in which
the dependent variable was birth weight and
the independent variables were the diagno-
sis of Down syndrome and gestational age
(adjustment variable). The Mann-Whitney
U test was used to determine the difference
in the distribution of the gestational age in
the affected infants and those without higher
congenital anomalies, with prior evalua-
tion of the normality of this variable in both

populations, which was tested with the skew-
ness and kurtosis tests described by D’Agos-
tino et al.?> and modified by Royston.?® The
Program STATE/SE 13 was used for the statis-
tical analysis.

RESULTS

In a total of 1,358,158 births that occurred in
the hospitals involved in the study between
November 2009 and December 2015, 2,344
cases with Down syndrome were observed,
and 50.50% of them were of male sex.
The total prevalence at birth was 17.26 per

Table 1. Prevalence of Down syndrome at birth by jurisdiction. Argentina,

2009-2015.
Jurisdiction Newborns with Down Total of births Prevalence (per 95%Cl
syndrome 10,000 LB)
Formosa 23 20,930 10.99 6.97;16.49
Corrientes 28 24,683 11.34 7.54;16.4
Entre Rios 38 30,304 12.54 8.87;17.21
Santa Fe 127 92,340 13.75 11.47;16.36
Santiago del Estero 54 35,488 15.22 11.43;19.85
La Rioja 21 13,524 15.53 9.61;23.74
Rio Negro 17 10,712 15.87 9.24;25.41
Cordoba 115 71,234 16.14 13.33;19.38
Chaco 80 49,385 16.20 12.85;20.16
Buenos Aires 661 407,450 16.22 15.01;17.51
Santa Cruz 10 6,163 16.23 7.78;29.84
La Pampa 15 9,130 16.43 9.2;27.1
Salta 108 65,371 16.52 13.55;19.95
San Luis 31 16,906 18.34 12.46;26.03
Jujuy 58 30,834 18.81 14.28;24.32
Tucuman 161 85,172 18.90 16.1;22.06
SanJuan 69 35,634 19.36 15.07;24.51
Mendoza 119 59,072 20.14 16.69;24.11
CABA 374 184,382 20.28 18.28;22.45
Chubut 29 14,270 20.32 13.61;29.19
Misiones 113 54,904 20.58 16.96; 24.74
Neuquén 47 20,707 22.70 16.68;30.18
Tierra del Fuego 12 5,225 22.97 11.87;40.12
Catamarca 34 14,338 23.71 16.42;33.14
Total 2,344 1,358,158 17.26 16.57;17.97

Source: Own elaboration based on data from the National Network of Congenital Anomalies (RENAC) V.

Note: Jurisdictions were organized by prevalence.

LB= Live births; CI95%= Confidence interval of 95%; CABA= Autonomous City of Buenos Aires.
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Down syndrome by jurisdiction and country total.
Argentina, 2009-2015.

Source: Own elaboration based on data from the National Network of Congenital
Anomalies (RENAC)®".
€1 95%= Confidence interval of 95%.

Juuy k

LA PAMPA

LARIOJA

MENDOZA t

MISIONES k

I
T
g
1
I
T
NEUQUEN k : L d
I .'l 1
1
|
|

Jurisdiction
€981°61070S/t678L 0L 10p "€9819:G1'6107 "VAILDITOD ANTVS

RIO NEGRO

SALTA

SAN JUAN t

SANLUIS k

Linear regression revealed that birth
weight on infants with Down syndrome,

250

10,000 births [C195% (16.57-17.97)], and the
prevalence varied between 10.99 and 23.71
by jurisdiction (table 1).

The meta-analysis did not show het-
erogeneity among the jurisdictional preva-
lence: Q of Cochrane = 16.86; degrees of
freedom = 23; p = 0.8; 1> = 0.00 (Figure 1).
The prevalence of Down syndrome at birth “
increased as maternal age increased and it

was significantly higher after 35 years old
(Figure 2). <20 20-24 25-29 30-34 35-39 40-44 245

200

150

100

Prevalence per 10,000 live births

1032 9.74 8.63

The percentage distribution of the to-
tal number of infants born with and without  Figure 2. Prevalence of Down syndrome by maternal
Down syndrome was compared according age. Argentina, 2009-2015.

to age CatEgorY/ and it was observed that the Source: Own elaboration based on data from the National Network of Congenital
higher percentage of infants born without Anomalies (RENAC)®" and the General Office of Statistics and Health Information®?.
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¥ Newborns with Down syndrome [ Newborns without Down syndrome

Figure 3. Percentage distribution of newborns with and without Down
syndrome by maternal age groups. Argentina, 2009-2015.

Source: Own elaboration based on data from the National Network of Congenital Anomalies of Argentina (RENAC)?"and
the General Office of Statistics and Health Information (DEIS) 3.

Table 2. Prevalence and prevalence ratio of Down syndrome by subsector and
complexity level of the maternity wards. Argentina, 2009-2015.

Maternity wards classification n Prenatal 95%ClI PR 95%IC
diagnosis (%)

Private subsector/employment-based health insurance 203 21.55 18.69; 24.72 1.33* 1.27;1.38
Public subsector’ 2,141 16.25 15.40;17.14 - -
Public subsector, complexity level category 3B 1,394 17.45 16.29; 18.66 1.19* 1.14;1.25
Public subsector, complexity level category 3A and 2’ 747 14.62 13.38;15.92 - -

Source: Own elaboration based on data from the National Network of Congenital Anomalies (RENAC)?".

Walue of reference: LB= Live births; 95% Cl= Confidence interval of 95%; PR= Prevalence ratio; *p<0.05.

Table 3. Percentage of Down syndrome cases with prenatal diagnosis and prevalence
ratio, by subsector and complexity level of the maternity wards. Argentina, 2013-2015.

Prenatal

9 0
diagnosis (%) 95%IC 95%IC

Maternity wards classification

Private subsector/employment-based health insurance 62 30.54 24.28;37.37 2.16* 2.08;2.24
Public subsector’ 193 14.11 12.30; 16.06 - -
Public subsector, complexity level category 3B 134 15.82 13.42;18.45 1.40* 1.32;1.46
Public subsector, complexity level category 3A and 2’ 59 11.32 8.59;14.15 - -

Source: Own elaboration based on data from the National Network of Congenital Anomalies (RENAC)?".

"Walue of reference; 95% Cl= Confidence interval of 95%; PR= Prevalence ratio; *p<0.05.




adjusted for gestational age, was 294.78
lower than that of unaffected infants [coef-
ficient B Down syndrome= -294.78; 95%
Cl (-332.02; -257.54)]; [coefficient B gesta-
tional age= 169.4; 95% CI (163.05; 175.86);
p<0.001; R?0.45]. The skewness and kur-
tosis tests indicated that the distribution of
gestational age was not normal, both in in-
fants born with Down syndrome (p<0.01)
and in infants born without major anoma-
lies (p<0.01). The median gestational age
in these two groups was 39 weeks, and the
Mann-Whitney U test revealed that the distri-
bution of gestational age in both groups was
not equal (p = 0.02).

DISCUSSION

The birth prevalence of Down syndrome,
at 17.26/10,000, observed in this study, is
lower than that previously reported by Cam-
pana et al. for Argentina for the 1994-2007
period, which was 19.6/10,000.?% The study
was conducted by ECLAMC with data com-
ing from a lower number of hospitals but of
higher-complexity levels; in contrast, RENAC
covers a higher number of maternity wards in
the public sector, including hospitals with dif-
ferent complexity levels. The difference may
be attributed to a higher referral bias in the
ECLAMC study. That bias created an increase
in hospital prevalence because women with
a prenatal diagnosis were referred to high-
er-complexity hospitals to receive medical
care for themselves and their newborns.
Nevertheless, the prevalence in this study is
similar to that reported by ECLAMC for South
America in 2012, which was 17.85/10,000.
15 |t covered hospitals in the public and pri-
vate sectors from different countries on the
continent and with different complexity lev-
els, a fact that might make the referral bias in
that study lower.

The possibility of accessing prenatal di-
agnosis and consequent elective termina-
tion of pregnancy for fetal anomalies must
be considered in order to interpret the dif-
ference in prevalence with other countries.

For example, in Canada, the Public Health
Agency reported a prevalence of 14.1/10,000
for the 1998-2007 period."® This report does
not include elective terminations of preg-
nancy for fetal anomalies, a medical proce-
dure that is permitted in that country, and that
justifies the lower prevalence of live births.
The European Network of Population-based
Registries for the Epidemiological Surveil-
lance of Congenital Anomalies (EUROCAT)
published a prevalence of Down syndrome
of 10.34/10,000 in live births and stillbirths
for the 2011-2015 period, which increases to
23.88/10,000 if elective terminations of preg-
nancy for fetal anomalies are included.® In
2012, a total prevalence of Down syndrome
of 28.74/10,000 was registered in the state
of Western Australia, including elective ter-
minations of pregnancy (which account for
73% of Down syndrome pregnancies) and
7.33/10,000 in live births.!™ In Norway, in
2011, a prevalence of 22.55/10,000 was reg-
istered, including elective terminations of
pregnancy (34.7% of Down syndrome preg-
nancies) and 13.9/10,000 in live births.?”

In this study, prevalence by jurisdiction
showed regional variations, but in accor-
dance with the results of the meta-analysis, it
was concluded that there was no statistically
significant heterogeneity.

After analyzing the prevalence of Down
syndrome by maternal age segment, it be-
comes evident that it remains relatively sta-
ble in age groups less than 35 years, with a
visible increase starting after 40 years. These
results are consistent with those previously
observed in other studies.®?%29 After compar-
ing the distribution of births with and with-
out Down syndrome by maternal age, it was
observed that 48.5% of children with Down
syndrome were born to mothers who were
less than 35 years old, which represents 85%
of all births?® and the remaining 51.5% were
born to women who were 35 years or older,
the age group which accounts for 15.0% of
all births in the country. Unwanted preg-
nancy has been considered to be especially
frequent among adolescents, single women,
and women who are over 40 years old.®
Although this last group represents only a
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minor proportion of the total number of preg-
nancies, it accounts for approximately 25%
of the Down syndrome cases. Preventive
measures aimed at reducing the number of
unwanted pregnancies in this risk group may
represent an adequate public health measure.

The health system subsector in which
these patients receive medical care may be
taken as an indirect indicator of socioeco-
nomic status, as it is more frequent for women
with higher socioeconomic status to receive
health care in the private/lemployment-based
health insurance sector. The prevalence of
Down syndrome in the public subsector was
lower than that found in the private/employ-
ment-based health insurance subsector. It was
made evident that this is due to a higher ma-
ternal age in the private/lemployment-based
health insurance subsector. This analysis is
consistent with what other authors reported:
maternal age is higher in women with a
higher socioeconomic status.®'3? The higher
prevalence and higher percentage of prenatal
diagnoses in maternity wards in category 3B
(higher complexity) could be attributed to the
referral of pregnant women with a pathologic
prenatal diagnosis to facilities that have a
higher complexity level. Moreover, prenatal
diagnosis is 2.16 times higher in births in pri-
vate facilities than in public facilities, which
can be attributed to greater access to obstetri-
cal care and methods of invasive prenatal di-
agnosis in the private sector, a fact that may
reflect the existence of cultural, geographic,
and economic barriers concerning these tests
in Argentina. In a previous study conducted
on a cohort of South American women that
included Argentine women, Campana et al.
informed that women receiving health care
in the private sector reported a higher num-
ber of consultations and prenatal ultrasounds
than women in the public sector.®? Given
the morbidity and mortality profile of Down
syndrome newborns, it is considered that
they must be born in higher-complexity ma-
ternity wards. For that reason, it is especially
important to have a prenatal diagnosis so as
to plan the birth to take place in health facil-
ities that have an adequate complexity level

and to have the health care team and the fam-
ily group prepared to receive the newborn.

The findings of lower birth weight are
consistent with the descriptions above.”®
Gorlin et al. describe a birth weight 400
grams lower in patients with Down syndrome
than in healthy infants.®¥ In this study, it was
made evident that the median gestational age
in infants born with Down syndrome is not
different from that of infants born without
major anomalies, although the distribution
of this variable was not equal in these two
groups. That could be attributed to the fact
that lower values of gestational age are regis-
tered in infants with Down syndrome, as re-
ported by other authors.®

CONCLUSIONS

Down syndrome is one of the most frequent
congenital anomalies in Argentina. It can
be detected prenatally, and given the co-
morbidities associated with this syndrome,
it requires the participation of an interdis-
ciplinary team to monitor both infants and
their families. In these cases, education and
planned parenthood, along with an adequate
periconceptional assessment, are fundamen-
tal, especially in women of advanced mater-
nal age.

One strength of this study is the inclusion
of newborns in the main maternity wards in
the public sector across the 24 jurisdictions
of Argentina, with high coverage of births
and different complexity levels. Among the
limitations of this study, it must be noted that,
in relation to birth weight, there is no avail-
able data that may influence this variable,
such as maternal illnesses during pregnancy.
Another weakness of this study was that the
prenatal diagnosis variable was reported sys-
tematically only after 2013, and earlier peri-
ods were not included.

Knowledge of certain epidemiological
characteristics of this health issue could con-
tribute to the implementation of health pol-
icies specifically designed for this patient



group. Countries where termination of preg-
nancy for fetal anomalies is permitted exhibit
a substantially lower prevalence of Down
syndrome in live births. Access to prenatal
detection and elective termination of preg-
nancy for fetal anomalies, along with the dif-
ferences in the structure of maternal age in
the population, represent the main determi-
nants of the prevalence of newborns with
Down syndrome.
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