CONGENITAL ANOMALIES

Introduction

Congenital anomalies, also known as birth defects, congenital disorders or congenital malformations, are
structural or functional anomalies that exist at or before birth (although they may not be detected until later in
life).! They are major causes of fetal, infant and child deaths, and chronic illness and disability.* Congenital
anomalies may occur in isolation or they may occur together in a pattern corresponding to a named syndrome,
such as Down syndrome or achondroplasia (dwarfism).?

Congenital anomalies vary in severity from the inevitably lethal, such as absent kidneys, to minor abnormalities
of cosmetic significance only. Major anomalies, those anomalies that have medical and/or social implications
and often require surgical repair, occur in approximately three to four percent of all live births.* Common major
anomalies include heart defects, cleft lip and palate, neural tube defects, and chromosomal abnormalities (the
most common of which is Down syndrome).

In at least half of all occurrences of congenital anomaly, no cause can be identified.>* Genetic factors are
important in many congenital anomalies, particularly syndromic anomalies.! Genetic factors cause around one
third of all congenital anomalies and about 85% of those with known causes.® Environmental factors of various
kinds can cause congenital anomalies, for example: insufficient maternal intake of folic acid increases the risk of
neutral tube defects; maternal infection with Zika virus seems to cause microcephaly; and poorly controlled
pregestational maternal diabetes increases the risk of major anomalies in the cardiovascular and central nervous
systems and in craniofacial structures.':

The following section uses data from the National Minimum Dataset to describe congenital anomalies in babies
from 2000-2015 and concludes with a brief overview of some of the evidence relating to early diagnosis of
these conditions.

Data sources and methods

Indicators
Prevalence of congenital anomalies
Infant mortality associated with congenital anomalies
Definition
Anomalies diagnosed in stillbirths and liveborn babies up to one year of age are included, and cases identified based on codes
adapted from those used by BINOCAR and by registers in Australia’
Stillbirths are of at least 400g birthweight or 20 weeks gestation (as defined by the Ministry of Health)
Numerators: Liveborn infants hospitalised: National Minimum Dataset
Stillbirths: National Mortality Collection
Infant deaths associated with congenital anomalies: National Mortality Collection

Denominators: Total births
Livebirths: Birth Registration Dataset
Stillbirths: National Mortality Collection
Prevalence per 1,000 livebirths

Additional information

Anomalies are year of birth; births are registration year.

Codes used for identifying cases are documented in Appendix 5

Maternal age was only available for 72% of cases.

Prevalence rates presented for sex-specific anomalies are sex-specific rates.
The confidence intervals are calculated using the Poisson distribution.

National trends and distribution

The infant mortality rate in New Zealand between 2009 and 2013 was 5.14 per 1,000 live births. Over 27% of
the infants who died had at least one congenital anomaly (Table 1). The infant mortality rate associated with
congenital anomalies gradually decreased from 1990-91 to 200607 and from then on increased slightly from



year to year (Figure 1). Congenital heart defects, nervous system defects, and chromosomal anomalies were the
predominant congenital anomaly subgroups contributing to infant mortality (Table 1).

Table 1. Infant mortality with one or more congenital anomalies, by anomaly subgroup, New Zealand 2009-2013

2009-2013 n RS i 14000 95% Cl
livebirths
Congenital anomaly infant mortality
New Zealand

Infant mortality 1,603 5.14 4.89-5.40
Infant mortality with a congenital anomaly* 439 1.41 1.28-1.55
Congenital heart defects 181 0.58 0.50-0.67
Nervous system 82 0.26 0.21-0.33
Chromosomal anomalies 79 0.25 0.20-0.32
Digestive system 64 0.21 0.16-0.26
Urinary 54 0.17 0.13-0.23
Respiratory 48 0.15 0.11-0.20
Neural tube defects 33 0.11 0.07-0.15
Limb 20 0.06 0.04-0.10
Abdominal wall defects 11 0.04 0.02-0.06
Eye <10 s s
Orofacial clefts <10 s s
Genital <10 s S
Ear, Face and Neck 0

Numerator: National Mortality Collection, Denominator: Birth registration data. Congenital anomaly infant mortality per
1,000 livebirths. *Infant mortality with one or more anomalies. One infant excluded for presence of single anomaly of minor
severity; Some Infant mortality will have multiple anomalies and appear in more than one subgroup

Figure 1. Infant mortality with one or more congenital anomalies, by year, New Zealand 1990-2013
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Numerator: National Mortality Collection, Denominator: Birth registration dataset. Babies with one or more diagnosed
anomalies

The number of babies with at least one congenital anomaly (including minor defects) gradually increased from
2000 to 2007. There was a noticeable dip between 2008 and 2011 which corresponded with a decrease in
diagnoses of minor skin anomalies, such as tags and birth marks. From 2012 onwards numbers have been
similar to those in 2007 (Figure 2). The proportion of babies born with one or more congenital anomalies has
fluctuated slightly from year to year but, on average, has been around seven per cent (Table 2).



Figure 2. Number of babies born and those with one or more congenital anomalies, by year, New Zealand
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Source: National Minimum Dataset, National Mortality Collection, Birth registration dataset. (Total) births corresponds to live
births and fetal deaths, * 2014 and 2015 are live births only

Table 2. Proportion of babies with one or more congenital anomalies, by year, New Zealand 2000-2015

Year Babies with an anomaly (n) Total births (n) % of total births
New Zealand
Congenital anomalies

2000-2008 39,291 536,368 73
2009 3,744 63,767 5.9
2010 4,004 65,168 6.1
2011 3,991 62,624 6.4
2012 4,650 62,483 7.4
2013 4,830 60,026 8.0
2014* 4,971 58,285 8.5
2015* 4,535 62,122 73
Total 70,016 970,843 7.2

Source: National Minimum Dataset, National Mortality Collection, Birth registration dataset. Total births corresponds to live
births and fetal deaths, * 2014 and 2015 are live births only

Diagnosis

Table 3 presents the number of cases and prevalence for each congenital anomaly subgroup. The group of
anomalies with the highest prevalence between 2009 and 2013 was digestive system anomalies, followed by
congenital heart defects, and then limb anomalies.




Table 3. Babies with one or more congenital anomalies, by anomaly subgroup, New Zealand 2009-2013

. . Rate per 1,000
Babies with an anomaly (n) bri)rths 95% ClI
Congenital anomalies
New Zealand

All cases** 21,219 67.56 66.66-68.48
Digestive system 7,075 22.53 22.01-23.06
Congenital heart defects 3,902 12.42 12.04-12.82
Limb 3,536 11.26 10.89-11.64
Genital 2,140 6.81 6.53-7.11
Urinary 1,322 4.21 3.99-4.44
Respiratory 1,186 3.78 3.56-4.00
Nervous system 748 2.38 2.21-2.56
Chromosomal anomalies 701 2.23 2.07-2.40
Ear, Face and Neck 689 2.19 2.03-2.36
Orofacial clefts 524 1.67 1.53-1.82
Eye 233 0.74 0.65-0.84
Abdominal wall defects 228 0.73 0.63-0.83
Neural tube defects 150 0.48 0.40-0.56

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly, Babies are counted once overall, once for each sub-group and
for each anomaly documented; ** all cases

Demographic distribution

Table 4 presents the demographic distribution of congenital anomalies in New Zealand between 2009 and 2013.
There were no significant differences by New Zealand Deprivation Index quintile. The prevalence of anomalies
was significantly higher for male babies. Maori, Pacific, Asian/Indian and MELAA babies all had statistically
significantly lower congenital anomaly prevalence rates than babies of European/Other ethnicities but only the
Maori rate was markedly lower than the European/Other rate. Compared to babies born to mothers aged 30—-34
years, babies born to mothers aged 2029 years had slightly but significantly lower rates while babies born to
mothers aged over 35 years had significantly higher rates. Over the period 20002015, rates for the four largest
ethnic groups were reasonably steady although there was a dip in rates between 2006 and 2012 (Figure 3).
Rates for Maori babies were consistently considerably lower than rates for other babies (Figure 3).



Table 4. Babies with one or more congenital anomalies, by demographic factor, New Zealand 2009-2013

Variable 2009-2013 (n) P?ggﬁgiﬁ:r Rate ratio 95% Cl
Congenital anomalies
NZ Deprivation Index quintile

Deciles 1-2 3,088 67.77 1.00

Deciles 34 3,430 68.06 1.00 0.96-1.05
Deciles 5-6 3,731 64.79 0.96 0.91-1.00
Deciles 7-8 4,737 68.61 1.01 0.97-1.06
Deciles 9-10 6,168 68.35 1.01 0.97-1.05

Prioritised ethnicity
Maori 4,353 47.76 0.61 0.59-0.63
Pacific 2,445 69.47 0.89 0.85-0.93
Asian/Indian 2,865 72.82 0.93 0.90-0.97
MELAA 343 64.29 0.82 0.74-0.91
European/Other 11,144 77.97 1.00
Gender
Female 8,442 55.20 1.00
Male 12,773 79.28 1.44 1.40-1.47
Maternal age

<20 years 996 48.55 1.00 0.93-1.06
20-24 years 2,526 43.52 0.89 0.85-0.94
25-29 years 3,554 45.02 0.92 0.88-0.96
30-34 years 4,291 48.79 1.00

35+ years 3,860 56.26 1.15 1.11-1.20

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly, Rate ratios are unadjusted, Ethnicity is level 1 prioritised,
Decile is NZDep2013, Maternal age reported where available

Figure 3. Babies with one or more congenital anomalies, by ethnicity, New Zealand 2000-2015
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Maternal age

The lowest prevalence rate of congenital anomalies between 2009 and 2013 was for babies born to mothers aged
20-24 years at delivery. Prevalence was significantly lower for babies born to mothers aged 20-29 years and
significantly higher for babies born to mothers 35 years and over (compared to mothers aged 30-34 years;
Table 4, Table 5). The prevalence of chromosomal anomalies increased with increasing maternal age with the
highest prevalence being for babies born to mothers aged 35 years and over. Prevalence of non-chromosomal
anomalies was highest for babies born to mothers aged under 20 years and 35 years and over (U-shaped



distribution across the maternal age groups). Most of the non-chromosomal anomaly subgroups had a U-shaped
prevalence distribution except for abdominal defects, for which the prevalence was highest for the under 20 year
maternal age group and decreased as maternal age increased (Table 5).

Table 5. Babies with one or more congenital anomalies, by maternal age and anomaly type, New Zealand
2009- 2013

2009-2013 Maternal age
Total | <20 years | 20-24 years | 25-29 years | 30-34 years | 35+ years
Congenital anomalies
New Zealand
Total births (n) 314,068 20,513 58,042 78,941 87,956 68,616
Sigﬁzl‘;"g‘)” 21,219 996 2,526 3,554 4,291 3,860
Prevalence per 1,000 births (95% Cl)

All cases* 67.56 48.55 43.52 45.02 48.79 56.26
(66.66-68.48) | (45.59-51.67) | (41.84-45.25) | (43.55-46.53) | (47.34-50.27) | (54.49-58.06)
Non-chromosomal* 65.33 47.77 42.47 43.74 4717 51.98
(64.44-66.23) | (44.83-50.86) | (40.81-44.18) | (42.29-45.23) | (45.75-48.63) | (50.29-53.72)
NS 2.23 273 1.91 1.24 1.49 1.92
(2.07-2.40) (2.06-3.55) (1.57-2.30) (1.01-1.51) (1.25-1.77) (1.61-2.28)
CHD 11.45 10.38 7.87 7.64 8.07 9.71
(11.08-11.83) (9.04-11.88) (7.17-8.63) (7.04-8.27) (7.49-8.69) (8.98-10.47)
ey 3.56 1.71 1.19 133 1.36 1.85
(3.36-3.78) (1.19-2.37) (0.92-1.50) (1.09-1.61) (1.13-1.63) (1.54-2.20)
OFC 1.58 1.85 1.12 1.05 1.08 1.50
(1.44-1.72) (1.31-2.54) (0.86-1.43) (0.84-1.30) (0.87-1.32) (1.23-1.82)
Seeatie 22.27 13.50 13.11 15.48 18.67 19.03
(21.75-22.79) | (11.96-15.19) | (12.20-14.08) | (14.62-16.37) | (17.78-19.59) | (18.02-20.09)
Abdominal 0.71 3.02 1.22 0.53 0.30 0.16
(0.62-0.81) (2.32-3.87) (0.96-1.54) (0.38-0.72) (0.19-0.43) (0.08-0.29)
ey 4.13 2.83 2.52 2.85 3.39 3.86
(3.90-4.36) (2.15-3.66) (2.12-2.96) (2.49-3.25) (3.01-3.80) (3.41-4.36)
Genital 6.66 5.26 4.67 4.24 4.63 474
(6.38-6.95) (4.32-6.36) (4.13-5.26) (3.80-4.72) (4.19-5.10) (4.24-5.28)
Limb 11.10 8.48 8.82 8.36 7.84 8.80
(10.73-11.47) (7.27-9.84) (8.07-9.62) (7.73-9.02) (7.27-8.45) (8.11-9.53)
Chromosomal 2.23 0.78 1.05 1.28 1.61 4.27
(2.07-2.40) (0.45-1.27) (0.80-1.35) (1.04-1.55) (1.36-1.90) (3.80-4.79)

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. **Babies are counted once overall, some babies will have multiple anomalies and appear in more than one
row, Maternal age reported where available. * Non-chromosomal anomalies exclude cases with chromosomal anomalies
present, NS = Nervous system, CHD = Congenital heart defects, OFC = Oro-facial clefts, Abdominal = Abdominal wall defects

Regional trends and distribution

The proportion of infant deaths with at least one congenital anomaly in the South Island DHBs between 2009
and 2013 ranged from 19.9% in Canterbury to 32.1% in Nelson Marlborough (Table 6).

The congenital anomaly infant mortality rate in Canterbury DHB was significantly lower than the national rate
between 2009 and 2013, and no significant difference in the remaining district health boards (Figure 4, Table

6).

Since 1990-91, there was considerable year-on-year variability in the infant mortality rate associated with
congenital anomalies among the South Island DHBs. The rate has gradually decreased in Canterbury DHB and

been highly variable in Southern DHB (

Figure 5). Trends have not been presented for Nelson Marlborough, South Canterbury and West Coast due to
the small annual numbers. Total number of congenital anomaly associated infant mortality since 1990 was 46 in
Nelson Marlborough, 25 in South Canterbury and 14 for West Coast DHB.




Figure 4. Infant mortality with one or more congenital anomalies, by district health board, New Zealand
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Numerator: National Mortality Collection, Denominator: Birth registration dataset. Infant mortality with one or more diagnosed
anomalies; Congenital anomaly infant mortality per 1,000 livebirths

Table 6. Infant mortality with one or more congenital anomalies, by district health board, South Island DHBs vs
New Zealand 2009-2013

2009-2013 '”f::tar:gr:aall';y(’r)"th Rate Rate ratio 95% Cl % of infant deaths
Congenital anomaly associated infant mortality
Nelson Marlborough 9 1.11 0.79 0.41-1.52 32.1
South Canterbury 7 2.24 1.59 0.76-3.36 31.8
Canterbury 28 0.89 0.63 0.43-0.93 19.9
West Coast <5 s s S s
Southern DHB 18 0.98 0.70 0.44-1.12 254
New Zealand 439 1.41 1.00 274

Numerator: National Mortality Collection, Denominator: Birth registration dataset. Infant mortality with one or more diagnosed
anomalies; Congenital anomaly infant mortality per 1,000 livebirths




Figure 5. Infant mortality with one or more congenital anomalies, by year, South Island DHBs vs New Zealand 1990-2013
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Numerator: National Mortality Collection, Denominator: Birth registration dataset. Babies with one or more diagnosed
anomalies; Caution: DHB rates are based upon small numbers, rates suppressed due to small numbers for Nelson Marlborough,
South Canterbury, and West Coast DHBs

The prevalence of babies with a congenital anomaly was significantly lower than the national rate between 2009
and 2013 in South Canterbury DHB, and not significantly different for the other South Island DHBs (Figure 6,
Table 7).

The prevalence of babies with at least one congenital anomaly has gradually decreased since 2000 in
Nelson Marlborough, South Canterbury, and Southern DHBS. There was year-on-year variability in the
prevalence of babies with at least one congenital anomaly in Canterbury and West Coast DHBs (Figure 7).



Figure 6. Babies with one or more congenital anomalies, by district health board, New Zealand, 2009-2013
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Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. (Total) births corresponds to live births and fetal death; Babies with one or more diagnosed anomalies

Table 7. Babies with one or more congenital anomalies, by district health board, South Island DHBs vs

New Zealand 2009-2013

Babies with an anomaly 2009-2013 (n) Rate per 1,000 births Rate ratio 95% Cl
Congenital anomalies

Nelson Marlborough 450 55.07 0.82 0.74-0.89
South Canterbury 215 68.45 1.01 0.89-1.15
Canterbury 2,035 64.49 0.95 0.91-1.00
West Coast 134 63.12 0.93 0.79-1.10
Southern DHB 1,242 67.41 1.00 0.94-1.05
New Zealand 21,219 67.56 1.00

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Prevalence per 1,000 births. (Total) births corresponds to live births and fetal death; Babies with one or

more diagnosed anomalies




Figure 7. Babies with one or more congenital anomalies, by year, South Island DHBs vs New Zealand 2000-2015
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Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration data and National
Mortality Collection. Babies with at least one diagnosed anomaly; (Total) births corresponds to live births and fetal deaths,
* 2014 and 2015 are live births only

Diagnosis

The number of babies with at least one congenital anomaly diagnosed before the age of one year between 2009
and 2013 and prevalence for each congenital anomaly subgroup are presented for each district health board in
Table 8 to Table 12. The anomaly subgroups with the highest prevalence rates were similar between the district
health boards, namely congenital heart defects and limb anomalies. Canterbury also had high prevalence rates of
digestive system and urinary anomalies.

The anomaly subgroups with the highest prevalence rates were congenital heart defects and limb anomalies in
Nelson Marlborough and congenital heart defects in South Canterbury.



Table 8. Babies with one or more congenital anomalies, by anomaly subgroup, Nelson Marlborough DHB

2009- 2013
2009-2013 (n) Rateb‘i’ret:]l'ooo 95% Cl
Congenital anomalies
Nelson Marlborough
All cases** 450 55.07 50.10-60.40
Nervous system 17 2.08 1.21-3.33
Neural tube defects <10 s s
Eye <10 s s
Ear, Face and Neck 11 1.35 0.67-2.41
Congenital heart defects 108 13.22 10.84-15.96
Respiratory 24 2.94 1.88-4.37
Orofacial clefts 10 1.22 0.59-2.25
Abdominal wall defects <10 s s
Digestive system 95 11.63 9.41-14.21
Urinary 30 3.67 2.48-5.24
Genital 48 5.87 433-7.79
Limb 93 11.38 9.19-13.94
Chromosomal anomalies 16 1.96 1.12-3.18

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Babies are counted once overall, once for each sub-group and

for each anomaly documented

Table 9. Babies with one or more congenital anomalies, by anomaly subgroup, South Canterbury DHB 2009- 2013

2009-2013 (n) Ratebﬁ.’ftLl'ooo 95% Cl
Congenital anomalies
South Canterbury

All cases** 215 68.45 59.60-78.24
Nervous system <10 S S
Neural tube defects <10 s s
Eye <10 s s
Ear, Face and Neck <10 S S
Congenital heart defects 29 9.23 6.18-13.26
Respiratory 11 3.50 1.75-6.27
Orofacial clefts <10 s s
Abdominal wall defects <10 s s
Digestive system 137 43.62 36.62-51.56
Urinary <10 S S
Genital 15 478 2.67-7.88
Limb 19 6.05 3.64-9.45
Chromosomal anomalies <10 s s

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly (excludes select minor anomalies; Babies are counted once
overall, once for each sub-group and for each anomaly documented




Table 10. Babies with one or more congenital anomalies, by anomaly subgroup, Canterbury DHB 2009-2013

2009-2013 (n) Ratebri’i;]l'ooo 95% Cl
Congenital anomalies
Canterbury

All cases** 2,035 64.49 61.72-67.36
Nervous system 78 2.47 1.95-3.09
Neural tube defects 15 0.48 0.27-0.78
Eye 27 0.86 0.56-1.25
Ear, Face and Neck 81 2.57 2.04-3.19
Congenital heart defects 432 13.69 12.43-15.04
Respiratory 110 3.49 2.87-4.20
Orofacial clefts 41 130 0.93-1.76
Abdominal wall defects 21 0.67 0.41-1.02
Digestive system 721 22.85 21.21-24.58
Urinary 143 4.53 3.82-5.34
Genital 148 4.69 3.97-5.51
Limb 297 9.41 8.37-10.55
Chromosomal anomalies 63 2.00 1.53-2.55

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Babies are counted once overall, once for each sub-group and

for each anomaly documented

Table 11. Babies with one or more congenital anomalies, by anomaly subgroup, West Coast DHB 2009-2013

Rate per 1,000

2009-2013 (n) births 95% Cl
Congenital anomalies
West Coast

All cases** 134 63.12 52.88-74.76
Nervous system <10 s S
Neural tube defects <10 s s
Eye <10 s s
Ear, Face and Neck <10 s s
Congenital heart defects 30 14.13 9.53-20.17
Respiratory 11 5.18 2.58-9.27
Orofacial clefts <10 s s
Abdominal wall defects <10 s s
Digestive system 42 19.78 14.26-26.74
Urinary <10 S S
Genital <10 S s
Limb 29 13.66 9.15-19.62
Chromosomal anomalies <10 s s

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Babies are counted once overall, once for each sub-group and

for each anomaly documented




Table 12. Babies with one or more congenital anomalies, by anomaly subgroup, Southern DHB 2009-2013

2009-2013 (n) Ratebri’i;]l'ooo 95% Cl
Congenital anomalies
Southern DHB

All cases** 1,242 67.41 63.71-71.26
Nervous system 36 1.95 1.37-2.71
Neural tube defects <10 s s
Eye 17 0.92 0.54-1.48
Ear, Face and Neck 22 1.19 0.75-1.81
Congenital heart defects 309 16.77 14.95-18.75
Respiratory 73 3.96 3.11-4.98
Orofacial clefts 30 1.63 1.10-2.32
Abdominal wall defects 13 0.71 0.38-1.21
Digestive system 442 23.99 21.80-26.33
Urinary 118 6.40 5.30-7.67
Genital 67 3.64 2.82-4.62
Limb 168 9.12 7.79-10.61
Chromosomal anomalies 36 1.95 1.37-2.71

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Babies are counted once overall, once for each sub-group and
for each anomaly documented

Demographic distribution

Table 13 to Table 17 present the demographic distribution of babies with at least one congenital anomaly for
each district health board between 2009 and 2013.

The prevalence of anomalies was significantly higher for male babies, and among babies residing in areas with
high deprivation scores (NZDep2013 deciles 7-10) in Canterbury, and Southern DHBs. There was no
significant difference in the prevalence of anomalies by sex, or resident deprivation score in

Nelson Marlborough, South Canterbury, and West Coast DHBs.

Maori babies had significantly lower congenital anomaly prevalence rates than babies of European/Other
ethnicities in the South Island DHBs with the exception of the West Coast. Southern DHB also had significantly
lower congenital anomaly prevalence rates among Asian/Indian babies.

Prevalence was significantly higher for babies born to mothers aged 35 years and over (compared to mothers
aged 30-34 years) in Canterbury, and no significant difference for the other South Island DHBs.



Table 13. Babies with one or more congenital anomalies, by demographic factor, Nelson Marlborough DHB

2009- 2013
Variable n Rate Ra'Fe 95% Cl Variable n Rate Ra'Fe 95% ClI
ratio ratio
Congenital anomalies
Nelson Marlborough
NZ Deprivation Index quintile Prioritised ethnicity
Deciles 1-2 33 54.55 | 1.00 Maori 54 31.27 | 0.50 | 0.38-0.67
Deciles 3—4 144 57.42 | 1.05 | 0.73-1.52 | Pacific 16 62.02 | 1.00 | 0.61-1.62
Deciles 5-6 83 4578 | 0.84 | 0.57-1.24 | Asian/Indian 23 53.00 | 0.85 | 0.57-1.28
Deciles 7-8 169 62.20 | 1.14 | 0.79-1.64 | MELAA 5 56.18 | 0.90 | 0.38-2.13
Deciles 9-10 21 39.70 | 0.73 | 0.43-1.24 | European/Other 352 62.18 | 1.00
Maternal age Gender
<20 years 25 5543 | 1.30 | 0.85-1.99 | Female 198 49.76 | 1.00
20-24 years 52 36.88 | 0.87 | 0.62-1.20 | Male 252 60.11 | 1.21 | 1.01-1.45
25-29 years 66 31.53 | 0.74 | 0.55-1.01
30-34 years 100 4257 | 1.00
35+ years 77 4120 | 097 | 0.72-1.29

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Rate per 1,000 births, Rate ratios are unadjusted; Ethnicity is
Level 1 prioritised; Decile is NZDep2013; Maternal age reported where available

Table 14. Babies with one or more congenital anomalies, by demographic factor, South Canterbury DHB

2009- 2013
Variable n Rate :‘t}[z 95% Cl | Variable n Rate rR;S 95% Cl
Congenital anomalies
South Canterbury
NZ Deprivation Index quintile Prioritised ethnicity
Deciles 1-2 33 79.52 | 1.00 Maori 18 32.85 | 041 | 0.26-0.67
Deciles 3—4 51 56.79 | 0.71 | 0.47-1.09 | Pacific <5 s s s
Deciles 5-6 70 78.65 | 0.99 | 0.66-1.47 | Asian/Indian <5 s s S
Deciles 7-8 51 61.74 | 0.78 | 0.51-1.18 | MELAA <5 s s s
Deciles 9-10 10 89.29 | 1.12 | 0.57-2.21 | European/Other 189 79.21 | 1.00
Maternal age Gender
<20 years 5 2427 | 0.80 | 0.31-2.06 | Female 75 49.70 | 1.00
20-24 years 13 20.73 | 0.68 | 0.35-1.32 | Male 140 85.78 | 173 | 1.32-2.26
25-29 years 20 23.87 | 0.79 | 0.44-1.40
30-34 years 26 30.30 | 1.00
35+ years 15 24.51 0.81 | 0.43-1.51

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Rate per 1,000 births; Rate ratios are unadjusted; Ethnicity is
Level 1 prioritised; Decile is NZDep2013; Maternal age reported where available




Table 15. Babies with one or more congenital anomalies, by demographic factor, Canterbury DHB 2009-2013

Variable n Rate :{:JS 95% Cl Variable n Rate :ES 95% Cl
Congenital anomalies
Canterbury
NZ Deprivation Index quintile Prioritised ethnicity
Deciles 1-2 424 55.17 | 1.00 Maori 201 36.24 | 0.49 | 0.43-0.57
Deciles 3-4 470 64.99 | 1.18 | 1.04-1.34 | Pacific 85 58.06 | 0.79 | 0.64-0.98
Deciles 5-6 351 65.19 | 1.18 | 1.03-1.36 | Asian/Indian 181 56.72 | 0.77 | 0.66-0.90
Deciles 7-8 606 70.79 | 1.28 | 1.14-1.45 | MELAA 27 4891 | 0.67 | 0.46-0.97
Deciles 9-10 184 68.35 1.24 | 1.05-1.46 | European/Other 1,527 7346 | 1.00
Maternal age Gender
<20 years 66 4371 | 096 | 0.74-1.23 | Female 774 50.13 | 1.00
20-24 years 223 4574 | 1.00 | 0.86-1.17 | Male 1,260 7820 | 1.56 | 1.43-1.70
25-29 years 339 4335 | 095 | 0.83-1.09
30-34 years 444 45.67 1.00
35+ years 429 56.24 | 1.23 | 1.08-1.40

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Rate per 1,000 births; Rate ratios are unadjusted; Ethnicity is
Level 1 prioritised; Decile is NZDep2013; Maternal age reported where available

Table 16. Babies with one or more congenital anomalies, by demographic factor, West Coast DHB 2009-2013

Variable n Rate rR;?z 95% Cl | Variable n Rate rR;?ce) 95% Cl
Congenital anomalies
West Coast
NZ Deprivation Index quintile Prioritised ethnicity
Deciles 1-2 8 62.02 1.00 Maori 17 36.64 | 0.51 | 0.31-0.84
Deciles 3—4 30 67.26 | 1.08 | 0.51-2.31 | Pacific 0 . . .
Deciles 5-6 29 7039 | 1.14 | 0.53-2.42 | Asian/Indian 5 79.37 | 1.10 | 0.47-2.60
Deciles 7-8 52 54.85 | 0.88 | 0.43-1.82 | MELAA 0 .
Deciles 9-10 15 79.79 1.29 | 0.56-2.95 | European/Other 111 7212 | 1.00
Maternal age Gender
<20 years 8 4545 | 1.06 | 0.48-2.32 | Female 62 58.05 | 1.00
20-24 years 12 27.27 | 0.63 | 0.32-1.26 | Male 72 68.31 | 1.18 | 0.85-1.63
25-29 years 19 3461 | 0.80 | 0.44-1.46
30-34 years 23 43.07 1.00
35+ years 22 51.89 1.20 | 0.68-2.13

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Rate per 1,000 births; Rate ratios are unadjusted; Ethnicity is
Level 1 prioritised; Decile is NZDep2013; Maternal age reported where available




Table 17. Babies with one or more congenital anomalies, by demographic factor, Southern DHB 2009-2013

Variable n Rate :{:JS 95% Cl Variable n Rate Et?g 95% Cl
Congenital anomalies
Southern DHB
NZ Deprivation Index quintile Prioritised ethnicity
Deciles 1-2 250 55.58 | 1.00 Maori 137 37.30 | 0.49 | 0.41-0.58
Deciles 3-4 263 65.80 | 1.18 | 1.00-1.40 | Pacific 45 69.44 | 091 | 0.68-1.22
Deciles 5-6 298 69.40 | 1.25 | 1.06-1.47 | Asian/Indian 50 5423 | 0.71 | 0.54-0.94
Deciles 7-8 281 77.77 | 140 | 1.19-1.65 | MELAA 19 7170 | 094 | 0.61-1.46
Deciles 9-10 148 73.16 1.32 | 1.08-1.60 | European/Other 981 76.01 | 1.00
Maternal age Gender
<20 years 42 4264 | 086 | 0.62-1.18 | Female 517 58.24 | 1.00
20-24 years 132 4248 | 0.85 | 0.70-1.05 | Male 725 7593 | 130 | 1.17-1.45
25-29 years 211 43.70 | 0.88 | 0.74-1.05
30-34 years 277 49.71 1.00
35+ years 243 61.78 | 1.24 | 1.05-1.47

Numerator: National Minimum Dataset and National Mortality Collection, Denominator: Birth registration dataset and National
Mortality Collection. Babies with at least one diagnosed anomaly; Rate per 1,000 births; Rate ratios are unadjusted; Ethnicity is
Level 1 prioritised; Decile is NZDep2013; Maternal age reported where available

Evidence for good practice

Possibilities for prevention

The majority of congenital malformation have no known cause. For this reason, the avenues for prevention are
limited and the effects of interventions modest. Some major structural malformations can be detected during
pregnancy via ultrasound examination, and most chromosomal and some genetic disorders can be detected via
amniocentesis or chorionic villus sampling. Prenatal diagnosis allows parents to choose termination when their
fetus has a condition likely to be fatal or severely disabling, and delivery in a tertiary centre with appropriate
surgical expertise when their baby will require surgery soon after birth.

Table 18 indicates where prenatal detection is possible (to a variable degree), by ultrasound examination and/or
genetic testing, where optimal health status before and during pregnancy and good antenatal care may reduce the
incidence of the condition, and where early postnatal detection improves outcomes. For genetic conditions
(including cystic fibrosis) pre-natal genetic testing is generally offered only in cases where there is a family
history of the condition or where a genetic condition is suspected, for example, as a result of findings from
maternal blood tests and/or prenatal ultrasound examination. The prenatal detection rate varies from condition to
condition. The overall detection rate for structural anomalies via ultrasound in the first trimester is around 50%,2
and for lethal anomalies the ultrasound detection rate in the second semester is over 80%.%

Table 18. Possibilities for prevention and early detection of genetic and congenital conditions

. Incidence reduced by Outcomes
oitelly optimal health status before improved b
Condition detectable P . P y References
E— and during pregnancy early post-
P and/or good antenatal care | natal detection
Down syndrome and other v < « 1112
chromosomal disorders
Cystic fibrosis 4 v 1315
Neural tube defects v v v 16
Cardiovascular anomalies v v v 17-20
Other structural congenital v v v 810
anomalies
Genetic metabolic disorders v X v 2122
Congenital hearing loss v v v 23-25

*incidence is lower in younger women



Brief notes relevant to the prevention of congenital anomalies

Neural tube defects can be prevented by peri-conceptional folic acid supplementation: The Ministry of
Health recommends that women wishing to become pregnant who are at low risk of having a pregnancy affected
by a neural tube defect should take 800 pg of folic acid daily for at least four weeks prior to conception and for
12 weeks after.?® The 2015 Cochrane review on this topic found high quality evidence that daily folic acid
supplementation prevents neural tube defects (risk ratio 0.31, 95% CI 0.17 to 0.58; five studies; 6708 births).%

Maternal smoking is associated with an increased risk of hon-chromosomal birth defects: Odds ratios in
the range 1.25-1.50 for limb reduction defects, clubfoot, oral clefts and defects of the eyes and gastrointestinal
system (especially gastroschisis and abdominal hernias), and odds ratios in the range 1.09-1.19 for digit
anomalies, cryptorchidism and defects of the heart and musculoskeletal system.?”

Heavy drinking in pregnancy, especially binge drinking, can have severe effects on the developing fetus by
disrupting brain development leading to cognitive, motor and behavioural disability with life-long
consequences.??° Fetal alcohol syndrome also produces distinctive facial anomalies and growth retardation and
is associated with a greatly increased risk of vision and hearing impairments, and a wide variety of congenital
malformations. 2830

Maternal obesity seems to be associated with a small increase in the rates of some congenital anomalies,
including heart defects and neural tube defects, and the risk may increase with greater degree of obesity.33 In
addition, maternal obesity is associated with at least 20% lower rates of detection of fetal anomalies via
ultrasound, in comparison to women with normal body mass index.343%

Diabetic women who become pregnant have a risk of having a baby with a major congenital anomaly around
that is twice that of other women®® and a risk having a baby with a congenital heart defect that is almost four
times higher.'” These risks can be reduced by optimising maternal health in the peri-conception period
especially by maintaining good control of blood glucose levels.?°

Maternal infections known to cause birth defects include toxoplasmosis, rubella, cytomegalovirus, herpes,
and syphilis (the TORCH infections), as well as varicella, influenza, Zika virus and Lymphocytic
Choriomeningitis (the last two are not known to occur in New Zealand).37-4

Common medications causing birth defects include: angiotensin converting enzyme inhibitors (for
hypertension), anticonvulsants (for epilepsy), anti-neoplastic agents (for cancer), and systemic retinoids (for
acne and other skin conditions).3"#142 In general, medicines should be prescribed to pregnant women only when
absolutely necessary, when the benefits outweigh the risks.
Key points for achieving optimal pre-pregnancy health status to reduce congenital anomaly risk:*3

e Take folic acid supplements (to prevent neural tube defects)

e Seek medical advice before becoming pregnant if you have a chronic condition such as diabetes,
hypothyroidism, epilepsy or hypertension where the condition itself, or the medication used to treat it,
may increase the risk of congenital anomalies in your baby

e  Avoid smoking, alcohol and recreational drugs
e Lose weight if obese
e Seek medical advice before becoming pregnant if there is a family history of a genetic disorder
e Make sure you are immune to rubella, consider varicella vaccination if not already immune
Key points for achieving optimal health status during pregnancy to reduce congenital anomaly risk:434
e Avoid smoking, alcohol and recreational drugs
e Take folic acid and iodine
e Do not take therapeutic drugs except on medical advice that the benefits outweigh the risks
e Register with a Lead Maternity Carer early in pregnancy (before 10 weeks’ gestation)
e Make a decision about screening tests

e Take care with personal and food hygiene, wash hands before eating (especially if you have contact
with young children), and avoid contact with cat faeces
Although listeria infection does not cause congenital anomalies, pregnant women should avoid eating soft

cheeses, delicatessen meats, patés, hummus-based spreads, refrigerated smoked seafood and salad bar cold
salads to prevent miscarriage, preterm birth and stillbirth due to listeria infection.4647



The following section uses data from the National Minimum Dataset to describe congenital anomalies in babies
from 20002015 and concludes with a brief overview of some of the evidence relating to early diagnosis of
these conditions.

Evidence-based health care for children, young people and parents affected by
congenital anomalies

There are many thousands of different congenital anomalies so it is not practical to provide information here on
the specific care each one requires. Instead, this section offers information on some new developments in
prenatal and postnatal detection of congenital anomalies and highlights some of the findings from a review of
the maternity care received by women who experienced perinatal deaths due to congenital anomalies in

New Zealand in 2010.

In New Zealand, pregnant women are offered screening tests for Down syndrome and a fetal anatomy scan at
18-20 weeks’ gestation.*® The aim of fetal anomaly screening is to identify potential problems so that parents
can make an informed choice about whether to continue the pregnancy if an anomaly is identified and have time
to prepare for what is to come whether it is a termination, a baby who will need postnatal treatment or palliative
care, or a child who will have long term disability.*° Prenatal detection also allows planning for delivery in a
specialist centre and, for a few conditions, intra-uterine therapy.*® Ultrasound scanning to detect fetal
malformations reduces perinatal mortality rates if there is a high level of diagnostic expertise and termination of
pregnancy for fetal abnormality is widely accepted in the population.®°

In New Zealand in 2010 there were 211 perinatal deaths due to congenital anomalies (30% of the 704 perinatal
deaths in that year).5! A review project based on the Perinatal and Maternal Mortality Review Committee
dataset assessed the quality of the maternity care received by the women with one of the 137 perinatal deaths
that were due to a congenital cardiovascular, central nervous system or chromosomal abnormality in that year.5!

The review found that first contact with a health practitioner (most often a GP) occurred within 10 weeks of
gestation in 74% of the women and within 14 weeks in 85% but there was often a significant delay in registering
with a lead maternity carer (LMC). This meant that some women presented to a LMC too late for first trimester
screening for Down syndrome. Of the 129 women who presented to a health professional at less than 20 weeks’
gestation, 97 (71% of the 137) were offered first and/or second trimester screening and 82 (60% of the 137) had
first and or second trimester screening. Fifteen women (11% of the 137) declined screening.

The review also found that only 7% of the women were documented as having taken folate supplements (to
prevent neural tube defects) prior to pregnancy although 54% had taken them during pregnancy. On review of
the women’s ultrasound images it was found that some anomalies could have been detected earlier. The review
made a number of recommendations, including those following. All women should receive preconception
counselling to optimise their health and identify any risks for congenital anomalies resulting from previous
obstetric history or family history. There should be a media campaign to promote peri-conceptional folate and
the evidence on fortification of bread with folate should be further investigated. All women should be educated
about the importance of booking before 10 weeks. GPs should be effective at offering first trimester screening
since they are often a woman'’s first point of contact with maternity care and they should expedite booking with
a LMC. If screening has not already been arranged then LMCs should offer all women first and second trimester
screening, as required by the Ministry of Health, as this will enable the early diagnosis of a proportion of
congenital anomalies.

It is now possible to test for Down, Edwards and Patau syndromes early in pregnancy using cell-free fetal DNA
obtained from a sample of the mother’s blood (non-invasive prenatal testing, NP1T).52 A recent systematic
review commissioned by the UK National Screening Committee, which included 41 studies relevant to Down
syndrome, found that NPIT has very high sensitivity (99.3%) and specificity (99.9%) for Down syndrome. >3
Nevertheless, in the general obstetric population where the prevalence of Down syndrome is low, it could be
expected that for every four Down syndrome cases detected there would be one false positive result so it is
essential that, if a woman is considering a termination following a positive NPIT result, she has the diagnosis
confirmed with an invasive diagnostic test (amniocentesis or chorionic villus sampling).> Non-invasive prenatal
testing is available to New Zealand women on a user pays basis but is not part of publically funded ante-natal
screening.>*

Congenital heart disease (CHD) causes more early neonatal deaths that any other type of congenital anomaly,
accounting for around 30% of all early neonatal deaths associated with congenital anomalies in EUROCAT (a
European network of population-based registries) in 2008-2012.% In cases of major or critical CHD (defined as



cases requiring intervention or resulting in death within one year or within four weeks, respectively) delayed
diagnosis is associated with increased mortality and morbidity.5®

In New Zealand during 2006-2010 antenatal ultrasound picked up only 46% of critical CHD.>’ Postnatal
physical examination cannot detect all babies with CHD as some do not display any physical symptoms until
after hospital discharge.®® Almost 20% of New Zealand infants with critical CHD are not diagnosed until after
initial hospital discharge.®

Newborn pulse oximetry will detect hypoxaemic infants and is a simple and non-invasive method for screening
for CHD which increases detection rates for CHD when used as an adjunct to physical examination.®® A number
of developed countries have such screening and a pulse oximetry pilot programme is currently underway in
Auckland.585°

These national and international guidelines, systematic reviews, other publications and websites relevant to the
prevention and management of congenital anomalies are provided for further reading.
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