








Chapter 6 Cause of death

Figure 6.3
Primary cause of neonatal deaths using the CMACE neonatal classification; England, Wales and Northern Ireland
and the Crown Dependencies: 2009 (excluding terminations of pregnancy) N=2,107
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Table 6.5 shows that the most common causes/associations of early neonatal deaths were respiratory
disorders (39%), major congenital anomalies (22%) and neurological disorders (13%). For late neonatal
deaths the most common causes were major congenital anomaly (29%), respiratory disorders (18%) and
infection (15%).




Table 6.4
Proportions of neonatal deaths by cause; England, Wales, Northern Ireland and the Crown Dependencies: 2009

Early neonatal deaths Late neonatal deaths Neonatal deaths
Number Perc(:‘;r;:age Number Perc(:(;’r;:age Number Perc(:;or;:age
Major congenital anomaly 358 221 142 291 500 23.7
Extreme prematurity (<22
weeks) 176 10.9 3 0.6 179 8.5
Respiratory disorders 634 39.2 90 18.4 724 34.4
Gastro-intestinal disease 19 1.2 67 13.7 86 4.1
Neurological disorders 217 13.4 45 9.2 262 12.4
Infection 92 5.7 74 15.2 166 7.9
Injury/trauma 1 0.1 2 0.4 3 0.1
Other specific causes 58 3.6 15 3.1 73 3.5
Sudden unexpected deaths 13 0.8 29 5.6 42 2.0
Unclassified 51 3.2 21 43 72 3.4
Not known 78 . 33 . 111
aPercentages are calculated after removing not knowns Source: CMACE

6.2.1 Neurological disorders

Table 6.6 shows possible risk factors of neonatal deaths whose primary cause of death was a neurological
disorder. Deaths from hypoxic-ischaemic encephalopathy (HIE) and intraventicular/periventricular
haemorrhage were significantly related to gestational age. Seventy-one percent of deaths from HIE were
term compared to 27% of all neonatal deaths, whereas 64% of neonatal deaths from intraventricular/
periventricular haemorrhage occurred in very pre-term infants born less than 27 weeks’ gestation, compared
to 45% of all neonatal deaths.

Deaths from HIE and intraventricular/periventricular haemorrhage were also significantly less likely to also
have had major congenital anomalies than all neonatal deaths. Five percent of deaths from HIE and no
deaths from intraventricular/periventricular haemorrhage had major congenital anomalies compared with
28% of all neonatal deaths. This is probably a reflection that congenital anomalies are associated with
stillbirth or with lower birth weight making a perinatal complication from an obstructed labour or intracranial
haemorrhage less frequent.

Placental abruption was significantly more common in deaths from neurological disorders, particularly HIE,
compared to all neonatal deaths. Abruption was recorded in the mothers of 20% of neonatal deaths from HIE
and 23% of deaths from other neurological disorders, compared to only 7% of all neonatal deaths.
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;?)gg?b?ésrisk factors for neurological disorders; England, Wales, Northern Ireland and the Crown Dependencies: 2009
n (%)?
Percentage of all
neonatal deaths Hypoxic- Intraventricular/ Other
% ischaemic periventricular neurological
encephalopathy haemorrhage disorder

Gestational age (completed weeks)
<27 44.8 2 (1.0) 28 (63.6) 8 (30.8)
27-31 15.2 25 (13.0) 15 (34.1) 5(19.2)
32-36 13.1 28 (14.6) 1(2.3) 2(7.7)
37+ 26.9 137 (71.4) - 11 (42.3)
Major congenital anomaly
Yes 28.4 10 (5.2) - 3(11.5)
No 71.6 182 (94.8) 44 (100.0) 23 (88.5)
Intrauterine growth restriction (IUGR)
Yes 12.7 20 (10.4) 2 (4.5) 1(3.8)
No 87.3 172 (89.6) 42 (95.5) 25 (96.2)
Abruption
Yes 6.5 39 (20.3) 3(6.8) 6 (23.1)
No 93.5 153 (79.7) 41 (93.2) 20 (76.9)
aPercentages are calculated after removing not knowns Source: CMACE

6.2.2 Respiratory disorders

The new classification provides much more information on respiratory disorders however there is less
information for prematurity. The proportion of infants by gestational age for each main cause/associated
factor for the neonatal death is detailed in Table 6.7. A large number of these cases were due to pulmonary
immaturity associated with prematurity. A relatively small number of term infants died from or had a death
associated with a respiratory condition.



Table 6.6
Percentage by gestational age of infants with a respiratory condition as the main cause/association for neonatal death;
England, Wales, Northern Ireland and the Crown Dependencies: 2009

Percentage of primary cause

n (%)?
Respiratory disorders

<27 27-31 32-36 37+ ot
Severe pulmonary immaturity 393 (92.7) 29 (6.8) 1(0.2) 1(0.2) 2
Surfactant deficiency lung disease 51 (68.0) 18 (24.0) 5(6.7) 1(1.3) -
Pulmonary hypoplasia 24 (27.9) 37 (43.0) 18 (20.9) 7(8.1) -
Meconium aspiration syndrome - - - 16 (100) -
Primary persistent pulmonary hypertension 6 (33.3) 3(16.7) 2(11.1) 7 (38.9) -
Chronic lung disease/bronchopulmonary
dysplasia 4 (66.7) 2 (33.3) - - -
Other (includes pulmonary haemorrhage) 43 (44.8) 31(32.3) 5(5.2) 17 (17.7) 1
All respiratory disorder deaths 521 (72.3) 120 (16.6) 31 (4.3) 49 (6.8) 3
aPercentages are calculated after removing not knowns Source: CMACE

6.2.3 Intrapartum related neonatal deaths
In 2009, there were 232 intrapartum related neonatal deaths which accounts for 10.5% of the total.

Of the 232 intrapartum related neonatal deaths, 139 (59.9%) were delivered at term (=37 weeks) and 215
(92.7%) had no major congenital anomaly either causing or associated with the death. There were 134
intrapartum related neonatal deaths that delivered at term with no signs of a major congenital anomaly,
accounting for 6.0% of neonatal deaths. Of the intrapartum related neonatal deaths, 39 presented in breech
position, with 21 of these being born vaginally and 17 by caesarean section. In one case the mode of delivery
is unrecorded. Of these 39 breech intrapartum stillbirths, only nine were at term and four were ascribed
to anoxia.
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Table 6.7
Possible risk factors among the stillbirths alive at onset of care in labour; England, Wales, Northern Ireland and the
Crown Dependencies: 2009

Number Percentage (%)?
Gestational age
<32 66 28.4
32-36 27 11.6
37+ 139 59.9
Major congenital anomaly
Yes 17 7.3
No 215 927
Mode of delivery
Spontaneous vaginal 78 34.1
Ventouse 16 7.0
Forceps 10 4.4
Assisted breech/breech extraction 9 3.9
Caesarean section 116 50.7
Not known 3
Presentation at delivery
Vertex 171 79.2
Breech 39 18.1
Compound 3 14
Other 3 14
Not known 16
Primary cause of death
Major congenital anomaly 6 2.6
Extreme prematurity 5 22
Respiratory disorders 54 23.5
Gastro-intestinal disease 4 1.7
Neurological disorder 132 57.4
Infection 6 2.6
Injury/trauma - -
Other specific causes 13 SN
Sudden unexpected deaths 4 UVott
Unclassified 6 2.6
Not known 2
aPercentages are calculated after removing not knowns Source: CMACE




6.3 Post mortem examinations

In 2009, 44% of stillbirths, 38% of perinatal deaths and 25% of neonatal deaths were offered and consent
was given for a hospital post mortem to be performed. This compares to hospital post mortems performed for
46% of stillbirths and 25% of neonatal deaths in 2008. Details of hospital post mortem results were received
by CMACE for 36% of stillbirths, 31% of perinatal deaths and 18% of neonatal deaths which help in coding
the cases for cause of death. Hospital post mortems were not carried out in the remaining cases due either
to them not being offered or consent not being given.

Table 6.8
Percentage of hospital post mortem examinations among stillbirths, perinatal and neonatal deaths; England, Wales,
Northern Ireland and the Crown Dependencies: 2009

n (%)
Stillbirths Perinatal deaths Neonatal deaths
N=3,812 N=5,639 N=2,348
PM offered and consent given for full PM 1,554 (40.8) 1,994 (35.4) 529 (22.5)
PM offered and consent given for limited PM 122 (3.2) 155 (2.7) 48 (2.0)
MRI 18 (0.5) 21 (0.4) 3(0.1)
X-Ray 42 (1.1) 51 (0.9) 9 (0.4)
Other 90 (2.4) 113 (2.0) 37 (1.6)
PM offered and consent given for full PM
and details received at CMACE 1,292 (33.9) 1,608 (28.5) 379 (16.1)
PM offered and consent given for limited PM
and details received at CMACE 90 (2.4) 110 (2.0) 33(1.4)
MRI 15 (0.4) 17 (0.3) 2 (0.1)
X-Ray 26 (0.7) 32 (0.6) 6 (0.3)
Other 75 (2.0) 92 (1.6) 29 (1.2)
PM offered and consent not given 1,771 (46.5) 2,717 (48.2) 1,159 (49.4)
PM offered and not known if consent was given 31 (0.8) 43 (0.8) 22 (0.9)
PM not offered 217 (5.7) 516 (9.2) 425 (18.1)
Not known if PM was offered 117 (3.1) 214 (3.8) 165 (7.0)

Source: CMACE

In less than one percent of stillbirths the case was referred to the coroner, as in 5% of perinatal deaths and
14% of neonatal deaths. Details of whether the coroner’s post mortem was carried and/or the results of the
post mortem were received by CMACE for less than one percent of stillbirths, 2% of perinatal deaths and
7% of neonatal deaths.
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Table 6.9
Percentage of coroner’s post mortem examinations among stillbirths, perinatal and neonatal deaths; England, Wales,
Northern Ireland and the Crown Dependencies: 2009

n (%)
Stillbirths Perinatal deaths Neonatal deaths

N=3,812 N=5,639 N=2,348
Case referred to the coroner 27 (0.7) 255 (4.5) 316 (13.5)
Case referred to the coroner and PM
performed and/or details received at CMACE 10 (0.3) 114 (2.0) 159 (6.8)
Case not referred to the coroner 3,242 (85.0) 4,527 (80.3) 1,605 (68.4)
Not known if referred to the coroner 543 (14.2) 857 (15.2) 427 (18.2)

Source: CMACE

Figures 6.4 and 6.5 show the trends in post mortem uptake for stillbirths from 2000 to 2009. The percentage
of post mortems performed for stillbirths has decreased over the 10 years from 55% in 2000 to 45% in 2009
(p<0.001). But the decrease appears to have occurred mainly in the years 2000-2002 in the wake of the organ
retention issue. Subsequently, stillbirth autopsy rates have remained relatively steady at approximately 45%.
Stillbirths are outside the jurisdiction of coroners but a coroner’s investigation and autopsy may sometimes
be required to establish the cause of death when there is the possibility that the baby was alive at birth.
A common circumstance for this is an untended (and usually unexpected) home birth although sometimes
the timing of death is not always certain even in hospital.

There was a reduction in the number of cases where a post mortem examination was not offered to parents
of stillborn infants, from 11% to 3% (p<0.001), but there was an increase in the proportion of parents who did
not consent for a post mortem, from 33% to 51% (p<0.001).

Figure 6.4
Trend in post mortem uptake for stillbirths; England, Wales, Northern Ireland and the Crown Dependencies: 2000-2009
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Figure 6.5
Trend in reasons why post mortems were not held for stillbirths; England, Wales, Northern Ireland and the Crown
Dependencies: 2000-2009
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Figures 6.6 and 6.7 show the trends in post mortem uptake for neonatal deaths from 2000 to 2009. Over
the last 10 years, the percentage of hospital consent post mortems performed after neonatal death has
decreased, from 29% in 2000 to 18% in 2009 (p<0.001). Again, much of this drop occurred in the first three
years of the decade. However, there was an increase and notable change in the percentage of neonatal
deaths referred to the coroner, 8% in 2000 to 17% in 2009 (p<0.001). Most of this increase is likely to
be hospital death referrals. The cause(s) of this rise is largely speculative. Possibilities include a greater
willingness of coroners to investigate hospital practice and neonatologists being more cautious about
signing a death certificate when the cause of death is less than certain and/or management has been less
than optimum.

Like stillbirths, there was a reduction in the number of parents of neonatal deaths who were offered post
mortem examination, from 23% to 13% (p<0.001), together with an increase in parents who did not consent
to a post mortem, from 41% to 52% (p<0.001).
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Figure 6.6
Trend in post mortem uptake for neonatal deaths; England, Wales, Northern Ireland and the Crown Dependencies:
2000-2009
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Figure 6.7

Trend in reasons why post mortems were not held for neonatal deaths; England, Wales, Northern Ireland and the
Crown Dependencies: 2000-2009
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6.4 Placental examinations

This is the second year CMACE has reported data on whether the placenta was sent for histology. If it
was sent, the details of the examination are obtained. The details can contribute to coding for the cause

of death.

In 78% of stillbirths the placenta was sent for histology, in 71% of perinatal deaths and 51% of neonatal
deaths, compared to 80% of stillbirths and 46% of neonatal deaths in 2008. Details of the placental histology
were received by CMACE for 39% of stillbirths and 19% of neonatal deaths.

Table 6.10

Percentage of placental histology among stillbirths, perinatal and neonatal deaths; England, Wales, Northern Ireland

and the Crown Dependencies: 2009

n (%)
Stillbirths Perinatal deaths Neonatal deaths
N=3,812 N=5,639 N=2,348

Placenta sent for histology 2,983 (78.3) 4,025 (71.4) 1,194 (50.9)
Placenta sent for histology

and details received at CMACE 1,489 (39.1) 1,884 (33.4) 443 (18.9)
Placenta not sent for histology 501 (13.1) 995 (17.6) 715 (30.5)
Not known if placenta was sent for histology 328 (8.6) 619 (11.0) 439 (18.7)

Source: CMACE



Chapter 7 Focus on singleton and twin births

Authors: Rahul Kachroo (SpR in Neonatology), Anna Springett, Jon Dorling.

This chapter analyses trends in the perinatal mortality rates for twin births compared to singletons from 2000
to 2009. Information is also presented on higher order multiples but in general due to small numbers, trends
in these cases are not clear and therefore not commented on in this chapter.

The perinatal mortality rate in twins has decreased from 33.6 per 1,000 total births in 2000 to 24.6 per 1,000
total births in 2009 (p<0.001).

Although twin births constituted just 3% of all births in 2009 in comparison to singletons (97%), they are
at substantially higher risk of complications: stillbirth rates were increased 3 to 4 fold in twins, and early
neonatal death rates were 6 to 8 times that of singletons. In the UK, the perinatal mortality rate for twin births
was 3.6 times that of singleton births in 2009 (24.6 versus 6.8 per 1,000 total births). Despite constituting a
small percentage of overall births, twins pregnancies consume a relatively large proportion of NHS resources
before, during labour and after birth?22324 with extra costs being particularly related to prematurity,?>2 growth
restriction?® and twin specific complications.

Further analysis of the excess mortality and morbidity for twins will help identify areas for improvement and
focus resources to produce continued improvement in their perinatal care and therefore outcomes.

7.1 Rates and rate ratios

The perinatal mortality rate in twins has decreased from 33.6 per 1,000 total births in 2000 to 24.6 per 1,000
total births in 2009 (p<0.001). This compares to the reduction in the mortality rate for singletons from 7.5
per 1,000 total births in 2000 to 6.8 per 1,000 total births in 2009 (p<0.001). The perinatal mortality rate
is a composite marker with contributions from both obstetric (stillbirth rate) and neonatal care (neonatal
mortality rate).

Stillbirth rates in twin births have decreased from 16.7 per 1,000 total births in 2000 to 12.1 per 1,000 total
births in 2009 (p<0.001, Table 7.1). Similarly, the neonatal mortality rate in twin births has decreased from
21.5 per 1,000 live births in 2000 to 16.4 per 1,000 live births in 2009 (p<0.001, Table 7.2).

We have used rate ratios to compare the rate of reduction of stillbirth rates and neonatal mortality for twin
births with those for singleton births (Tables 7.1 and 7.2) for each year from 2000 to 2009. For example, a
rate ratio of 3.6 for stillbirth in twins in the year 2003 means that stillbirth occurred 3.6 times as often per
1,000 total births in twin deliveries than in singleton deliveries for the same year. Analysis of the trend from
2000 to 2009 reveals that there was a significant reduction in the stillbirth rate ratio for twins from 3.4 to
2.5. However there was no corresponding change in the neonatal mortality rate ratio over the same period
(Figure 7.1).
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Table 7.1

Stillbirth rates of singleton and multiple births and rate ratios; United Kingdom: 2000-2009.

Singletons Twins Triplet and higher order multiples
Year Rate Rate Rate ratios® Rate Rate ratios®
[95% CIJ? [95% CIJ? [95% CI] [95% CI]? [95% CI]
2000 5.0[4.8,5.2] 16.7 [15.0, 18.7] 3.4 3.0, 3.8] 23.8 [15.5, 36.5] 481[3.1,7.3]
2001 5.0[4.8,5.2] 17.4 [15.6, 19.4] 3.5[3.1,3.9] 40.3 [28.2, 57.7] 8.1[5.7, 11.5]
2002 5.2[5.1,5.4] 17.8 [16.0, 19.8] 3.4 (3.0, 3.8] 51.0 [35.9, 72.5] 9.7 [6.9, 13.7]
2003 5.3[5.1,5.5] 19.1[17.3, 21.1] 3.6 [3.3,4.0] 62.2 [42.7,90.7] 11.8 [8.2, 17.0]
2004 5.3[5.2,5.5] 16.1 [14.5, 18.0] 3.0 [2.7, 3.4] 47.6 [31.9, 71.0] 8.9[6.0, 13.2]
2005 5.0[4.8,5.2] 13.1 [11.7, 14.8] 2.6 [2.3, 3.0] 32.8 [20.1, 53.5] 6.6 [4.0, 10.6]
2006 491[4.7,5.0] 12.2[10.8, 13.7] 2.5[2.2,2.8] 19.0 [9.9, 36.6] 3.9 [2.0,7.5]
2007 4.914.8,5.1] 12.2[10.9, 13.7] 25[2.2,2.8] 15.2[7.2,31.9] 3.1[1.5,6.4]
2008 4.81[4.6,4.9] 11.2 9.9, 12.6] 2412.1,2.7] 27.9[17.1, 45.5] 5.9 [3.6, 9.5]
2009 4.814.7,5.0] 12.1[10.8, 13.5] 25[2.2,2.8] 20.9 [11.6, 37.8] 431[2.4,7.8]

aRate per 1,000 total births
®Rate ratios are calculated using singletons as the reference group

Table 7.2

Neonatal mortality rates of singleton and multiple births and rate ratios; United Kingdom: 2000-2009.

Sources: CMACE, ONS, NI CHS,
GROS and SSBID Survey

Singletons

Twins

Triplet and higher order multiples

Year

Rate
[95% CI]?

Rate
[95% CI]?

Rate ratios®
[95% CI]

Rate
[95% CI]2

Rate ratios®
[95% CI]

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

3.3[3.2, 3.4]
3.1[2.9,3.2]
3.0 [2.9, 3.1]
3.0 [2.9, 3.2]
2.8 (2.7, 3.0]
2.9[2.8,3.0]
2.6 [2.5, 2.7]
2.7 [2.6, 2.8]
2.6 [2.5, 2.7]
2.6 [2.5, 2.7]

21.5[19.5, 23.7]
22.4[20.3, 24.6]
19.8 [17.9, 21.9]
19.9 [18.1, 22.0]
18.8 [17.1, 20.8]
20.6 [18.8, 22.7]
18.7 [17.0, 20.6]
18.0 [16.3, 19.8]
17.0 [15.4, 18.8]
16.4 [14.9, 18.0]

6.5[5.8,7.2]
7.3[6.6, 8.1]
6.6 [5.9, 7.4]
6.6 [5.9, 7.3]
6.6 [5.9, 7.4]
7.1[6.4,7.9]
7.2[6.5, 8.0]
6.7 [6.0, 7.5]
6.5[5.8,7.2]
6.3[5.7, 7.1]

58.1 [44.0, 76.6]
53.2 [38.7, 73.1]
34.7 [22.4, 53.7]
93.4 [67.9, 128.3]
68.8 [48.9, 96.7]
63.6 [44.4, 90.9]
79.7 [57.8, 110.1]
39.6 [25.0, 62.9]
53.8 [37.6, 76.9]
48.5[32.8, 71.8]

17.6 [13.4, 23.1]
17.4 [12.7, 23.8]
11.5[7.5,17.7)

30.7 [22.6, 41.7]
242 [17.4,33.7]
21.9 [15.4, 31.0]
30.6 [22.4, 41.8]
14.8 [9.4, 23.3]

20.4 [14.4, 29.0]
18.8 [12.8, 27.6]

2Rate per 1,000 live births
®Rate ratios are calculated using singletons as the reference group

Sources: CMACE, ONS, NI CHS,
GROS and SSBID Survey
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Figure 7.1
Stillbirth and neonatal mortality rate ratios for twins in comparison to singleton births; United Kingdom: 2000-2009.
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There are a number of possible explanations for this finding which is likely to be multi-factorial. It is likely
that there have been improvements in obstetric practice over this time period with intrauterine transfusion
and laser therapies for twin to twin transfusion syndrome being the most apparent of these. Similarly,
improvements in neonatal care are also likely to have had a beneficial impact but these appear not to have
produced specific improvements for twins. Alternatively, as studies have demonstrated that much of the
increased risk is due to prematurity and growth restriction, it is possible that earlier obstetric intervention in
twin pregnancy is reducing stillbirth but increasing the chance of neonatal death. Another possibility is that
important characteristics of the women and babies have changed over time, perhaps as a result of changing
utilisation of subfertility treatment.

Unfortunately these questions cannot be answered by the CMACE dataset as the data on babies who survive
is obtained via ONS from birth certificates which do not include gestational age, nor detail on treatment for
subfertility. It is hoped that alternative sources of this data such as the Neonatal Audit Programme will be
available in the near future to study this in more detail. The following section provides some of the detail that
is available.
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7.2 Gestation and birth weight

Table 7.3 presents the trends in median and inter-quartile range (IQR) for gestational age and birth weight for
stillbirths categorised by singleton and twin deliveries. Stillborn twins had a similar gestational age distribution
compared to singletons but significantly lower birth weights (Table 7.3).

Table 7.3
Median and range of gestation and birth weight among the stillbirths; England, Wales and Northern Ireland: 2000-2009.

Median (IQR) gestation Median (IQR) birth weight

Year
Singleton Twin Singleton Twin
2000 33 (27-38) 33 (28-37) 1820 (840-2825) 782 (360-1580)
2001 33 (27-38) 32 (27-36) 1779 (820-2790) 899 (469-1640)
2002 33 (27-38) 33 (27-37) 1763 (800-2780) 843 (444-1590)
2003 33 (27-38) 33 (28-37) 1740 (814-2859) 845 (340-1559)
2004 33 (27-38) 32 (27-36) 1750 (810-2850) 700 (330-1550)
2005 33 (27-38) 32 (27-35) 1820 (846-2845) 849 (540-1725)
2006 33 (27-38) 32 (27-35) 1800 (860-2800) 940 (540-1670)
2007 33 (28-38) 32 (28-36) 1830 (870-2860) 1105 (600-1830)
2008 34 (28-38) 32 (28-35) 1820 (860-2870) 1080 (590-1700)
2009 34 (28-38) 32 (28-35) 1860 (870-2880) 1000 (555-1705)

Source: CMACE

Trends in median and inter-quartile range (IQR) for gestation and birth weight for neonatal deaths are
presented in Table 7.4. Twins that died in the neonatal period aren’t born at significantly earlier gestation or
of a lower birth weight when compared to singletons.

This trend has not changed from 2000 to 2009. This could be a reflection of an inherent risk of mortality
purely from being a twin but may also reflect contribution of other co-morbidities more prevalent in twins
compared to singleton births.
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EA:%;: :nd range of gestation and birth weight among the neonatal deaths; England, Wales and Northern Ireland: 2000-
Vear Median (IQR) gestation Median (IQR) birth weight
Singleton Twin Singleton Twin
2000 28 (24-37) 24 (23-28) 1050 (620-2710) 670 (530-980)
2001 28 (24-38) 25 (23-28) 1100 (610-2730) 689 (540-1005)
2002 28 (24-37) 25 (23-28) 1089 (590-2710) 680 (514-1060)
2003 28 (23-37) 24 (23-28) 1035 (584-2660) 650 (492-1011)
2004 28 (23-38) 25 (23-28) 1080 (595-2785) 730 (500-1091)
2005 28 (23-38) 24 (23-28) 1025 (580-2642) 657 (490-903)
2006 27 (23-37) 24 (23-27) 1000 (595-2600) 651 (510-915)
2007 29 (23-38) 24 (23-27) 1200 (600-2700) 660 (520-920)
2008 28 (23-37) 24 (23-27) 1070 (580-2700) 660 (500-990)
2009 28 (23-38) 24 (23-27) 1180 (590-2720) 660 (530-1020)

Source: CMACE

7.3 Cause of death

Documented primary causes for stillbirth were diverse for twin births. Figures 7.2 and 7.3 provide a
representation of relative frequency of the primary causes of singleton and twin stillbirths respectively.
Disappointingly, the most common category was ‘no antecedent or associated obstetric factor’. Specific fetal
conditions (21%) and major congenital anomalies (11%) were more common primary causes of stillbirth in
twins compared to singletons: 2% and 9% respectively. Twin specific fetal conditions including twin to twin
transfusion syndrome were a major cause of stillbirth in twins (18% of all twin births).

Understanding the underlying primary causes of neonatal deaths is key to devising strategies to reduce
mortality both in singletons and twins. Further research needs to be undertaken to determine the relative
contribution of feto-maternal and neonatal contributions to neonatal mortality.

Figures 7.4 and 7.5 provide a breakdown of primary causes of neonatal deaths, in singletons and twins
respectively, using the CMACE maternal and fetal classification. Associated obstetric factors and major
congenital anomalies constitute, by far, the largest relative categories, both in singletons and twins. Major
congenital anomaly as the primary cause of death is less common in twin neonatal deaths and stillbirths (13%
and 11%) compared to singletons (27% and 9%). This may reflect improved recognition of abnormalities in
twins and/or higher rates of termination of pregnancy in twin pregnancy.

Infection and antepartum or intrapartum haemorrhage are the other main contributors. The key to achieving
further reductions in mortality and morbidity lies in developing guidance to target modifiable obstetric variables
in a cost effective way.

D
(o)



Figure 7.2
Primary cause of singleton stillbirths using the CMACE maternal and fetal classification; England, Wales and Northern
Ireland: 2009 (excluding terminations of pregnancy) N=3,071
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Figure 7.3
Primary cause of twin stillbirths using the CMACE maternal and fetal classification; England, Wales and Northern
Ireland: 2009 (excluding terminations of pregnancy) N=246
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Chapter 7 Focus on singleton and twin births

Figure 7.4
Primary cause of singleton neonatal deaths using the CMACE maternal and fetal classification; England, Wales and
Northern Ireland: 2009 (excluding terminations of pregnancy) N=1,679
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Figure 7.5
Primary cause of twin neonatal deaths using the CMACE maternal and fetal classification; England, Wales and
Northern Ireland: 2009 (excluding terminations of pregnancy) N=379
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Similarly it is important to appreciate the spectrum of neonatal conditions that contribute to neonatal mortality
both in singletons and twins. Understanding the contributions of various pathologies could help to focus
efforts and resources to achieve better survival.

Figures 7.6 and 7.7 give a breakdown of the frequency of the primary causes of neonatal deaths, in singletons
and twins respectively, using the CMACE neonatal classification. Not surprisingly, respiratory pathology is
the most common cause for mortality in both singleton and twins, the higher rate in twins probably reflecting
the lower median gestational age of twins.

Congenital anomaly was a much less common cause of death in twin births compared to singleton deliveries,
reflecting the higher incidence of all the other causes of neonatal death in twins.

Figure 7.6
Primary cause of singleton neonatal deaths using the CMACE neonatal classification; England, Wales and Northern
Ireland: 2009 (excluding terminations of pregnancy) N=1,672
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Chapter 7 Focus on singleton and twin births

Figure 7.7
Primary cause of twin neonatal deaths using the CMACE neonatal classification; England, Wales and Northern Ireland:
2009 (excluding terminations of pregnancy) N=378
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Although CMACE collects information on cause of death in singleton and twins, detailed analysis of the
relative frequency of various causes of death between singletons and twins are limited by non-availability of
morbidity data in the CMACE dataset as it is not possible to correct for risk. It is hoped that future datasets
such as that being collected by the Neonatal Audit Programme will assess the contribution of gestational
age and birth weight and determine whether being a twin itself remains an important risk factor for neonatal
deaths.

In summary, although there have been significant improvements in the perinatal mortality rate for twins, this
appears to be primarily from a reduction in the stillbirth rate which has improved faster than the singleton
stillbirth rate. Neonatal mortality appears to have been improved at the same rate in both twin and singleton
deliveries. This observed decrease in the relative stillbirth rate of twins may be due to improved antenatal
and delivery care but it may be that twins are being delivered more prematurely increasing their risk of
neonatal death. More research needs to be undertaken to identify causes for these observed trends so that
strategies can be devised to achieve further reductions in perinatal mortality. There is a need to improve
the collection of data on mortality and morbidity to enable new research utilising risk correction or logistic
regression methodology.




R

eferences

10

1.

12.

13.

14.

15.

16.

17.

18.

. National Health Service Quality Improvement Scotland (NHS QIS) Scottish Perinatal & Infant Mortality &

Morbidity Report 2009. NHS QIS: Edinburgh, 2011.

. Nuffield Council on Bioethics. Critical care decisions in fetal and neonatal medicine: ethical issues. London:

Nuffield Council on Bioethics, 2006.

. National Patient Safety Agency, National Reporting and Learning Service. Review of intrapartum-related

perinatal deaths: Pro forma, 2010.

. Stata Statistical Software: Release 11 [program]. College Station, Texas: StataCorp LP, 2009.
. Department of Communities and Local Government. Index of Multiple Deprivation 2007. 2007.

. Child Growth Foundation. British 1990 growth reference for height, weight, BMI and head circumference

analysis disk, 2001.

. Hey EN, Lloyd DJ, Wigglesworth JS. Classifying perinatal death: fetal and neonatal factors. BJOG:

An International Journal of Obstetrics & Gynaecology 1986;93:1213-23.

. Spiegelhalter D. Funnel plots for institutional comparison. Quality and Safety in Health Care 2002;11(4):390-91.

. Department of Health. Liberating the NHS: Legislative framework and next steps. 2010.

. Costeloe K, Hennessy E, Gibson AT, Marlow N, Wilkinson AR, for the EPICure Study Group. The
EPICure Study: Outcomes to discharge from hospital for infants born at the threshold of viability. Pediatrics
2000;106(4):659-71.

Freemantle N, Wood J, Griffin C, Gill P, Calvert MJ, ShankarA, etal. What factors predict differencesin infant
and perinatal mortality in primary care trusts in England? A prognostic model. BMJ 2009;339:b2892.

NHS, Department of Health. Toolkit for High Quality Neonatal Services. London: Department of Health, 2009.

Confidential Enquiry into Maternal and Child Health (CEMACH). Perinatal Mortality 2007: United
Kingdom. London: CEMACH, 2009.

Centre for Maternal and Child Health (CMACE). Maternal obesity in the UK: Findings from a national
project. London: CMACE, 2010.

Department of Health / Partnerships for Children Families and Maternity. Maternity Matters: Choice,
access and continuity of care in a safe service. London: Department of Health, 2007.

Redshaw M, Rowe R, Hockley C, Brocklehurst P. Recorded delivery: A national survey of women’s
experience of maternity care 2006. Oxford: National Perinatal Epidemiology Unit, University of Oxford, 2007.

Association of Public Health Observatories. Smoking in pregnancy 2008/09. In: Health Profiles 2010,
editor: APHO, 2010.

Reddy UM, Goldenberg R, Silver R, Smith GC, Pauli RM, Wapner RJ, et al. Stillbirth classification-
developing an international consensus for research: executive summary of a National Institute of Child
Health and Human Development workshop. Obstetrics & Gynecology 2009;114(4):901-14.



References

19.

20.

21.

22.

23.

24.

25.

26.

Wilcox Ad. On the importance-and the unimportance-of birthweight. International Journal of Epidemiology
2001;30(6):1233-41.

Froen JF, Gardosi JO, Thurmann A, Francis A, Stray-Pedersen B. Restricted fetal growth in sudden
intrauterine unexplained death. Acta Obstetricia et Gynecologica Scandinavica 2004;83(9):801-7.

Darmstadt G, Yakoob M, Haws R, Menezes E, Soomro T, Bhutta Z. Reducing stillbirths: interventions
during labour. BMC Pregnancy and Childbirth 2009;9(Suppl 1):S6.

Ledger WL, Anumba D, Marlow N, Thomas CM, Wilson EC. The costs to the NHS of multiple births after
IVF treatment in the UK. BJOG: An International Journal of Obstetrics & Gynaecology 2006;113(1):21-
5.

Mistry H, Dowie R, Young TA, Gardiner HM. Costs of NHS maternity care for women with multiple
pregnancy compared with high-risk and low-risk singleton pregnancy. BJOG 2007;114(9):1104-12.

Henderson J, Hockley C, Petrou S, Goldacre M, Davidson L. Economic implications of multiple births:
inpatient hospital costs in the first 5 years of life. Archives of Disease in Childhood Fetal & Neonatal
Edition 2004;89(6):F542-5.

Garne E, Andersen HJ. The impact of multiple pregnancies and malformations on perinatal mortality.
Journal of Perinatal Medicine 2004;32(3):215-9.

Garite TJ, Clark RH, Elliott JP, Thorp JA. Twins and triplets: the effect of plurality and growth on neonatal
outcome compared with singleton infants. Am J Obstet Gynecol 2004;191(3):700-7.



Index of tables

Table number

Title

Page number

Table 3.1
Table 3.2
Table 3.3
Table 3.4

Table 3.5

Table 4.1

Table 4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table 4.10
Table 4.11
Table 5.1

Table 5.2

Table 5.3

Table 5.4

Table 5.5

Table 5.6

Table 5.7

Table 5.8

Summary of mortality rates; United Kingdom: 2009
Overall stillbirth, perinatal and neonatal mortality rates; United Kingdom: 2000-2009
Adjusted stillbirth, perinatal and neonatal mortality rates by nation: 2009

Number of stillborn infants with major congenital anomaly as primary cause
of death and <5009 birth weight by nation: 2009

Number of neonatal deaths with major congenital anomaly as primary cause of
death and <500g birth weight by nation: 2009

Adjusted stillbirth, perinatal and neonatal mortality rates by SHA,
England: 2007-2009

Number of stillborn infants with major congenital anomaly as primary cause
of death and <5009 birth weight by SHA; England: 2009

Number of neonatal deaths with major congenital anomaly as primary cause
of death and <5009 birth weight by SHA; England: 2009

Early neonatal deaths born at less than 22 weeks’ gestation by SHA,;
England: 2009

Location of booking and place of birth for stillbirths according to maternal
residence; England: 2009

Location of booking and death for all neonatal deaths according to maternal
residence; England: 2009

Adjusted stillbirth, perinatal and neonatal mortality rates by Neonatal Network;
England: 2007-2009

Number of stillborn infants with major congenital anomaly as primary cause
of death and <5009 birth weight by Neonatal Network; England: 2009

Number of neonatal deaths with major congenital anomaly as primary cause
of death and <5009 birth weight by Network; England: 2009

Network of booking and birth for all stillbirths; England: 2009
Network of booking, delivery and death for all neonatal deaths; England: 2009

Characteristics of the mothers who had stillbirths and neonatal deaths; England,
Wales, Northern Ireland and the Crown Dependencies: 2009

Pre-existing medical problems and previous pregnancy problems among
mothers who had stillbirths and neonatal deaths; England, Wales, Northern
Ireland and the Crown Dependencies: 2009

Characteristics of the pregnancies of the mothers who had stillbirths
and neonatal deaths; England, Wales, Northern Ireland and the Crown
Dependencies: 2009

Presentation at delivery of the stillbirths and neonatal deaths; England, Wales,
Northern Ireland and the Crown Dependencies: 2009

Mode of delivery of the stillbirths and neonatal deaths; England, Wales, Northern
Ireland and the Crown Dependencies: 2009

Characteristics of stillbirths and neonatal deaths; England, Wales, Northern
Ireland and the Crown Dependencies: 2009

Birth weight centiles for stillbirths and neonatal deaths; England, Wales, Northern

Ireland and the Crown Dependencies: 2009

Condition and transfer of neonatal deaths; England, Wales, Northern Ireland
and the Crown Dependencies: 2009

12
13
14
16

16

18

20

21

22

22

23

27

30

31

32
33
38

39

41

42

42

43

44

44

~



Index of Tables

Table 6.1

Table 6.2

Table 6.3

Table 6.4

Table 6.5

Table 6.6

Table 6.7

Table 6.8

Table 6.9

Table 6.10

Table 7.1

Table 7.2

Table 7.3

Table 7.4

Table C1

Table D1

Table E1

Percentage of infants in gestational age groups according to primary cause/
association of death (obstetric factors); England, Wales, Northern Ireland and the
Crown Dependencies: 2009

Association of factors with stillbirths due to IUGR; England, Wales, Northern
Ireland and the Crown Dependencies: 2009

Possible risk factors among the stillbirths alive at onset of care in labour;
England, Wales, Northern Ireland and the Crown Dependencies: 2009

Proportions of neonatal deaths by cause; England, Wales, Northern Ireland and
the Crown Dependencies: 2009

Possible risk factors for neurological disorders; England, Wales, Northern Ireland
and the Crown Dependencies: 2009

Percentage by gestational age of infants with a respiratory condition as the main
cause/association for neonatal death; England, Wales, Northern Ireland and the
Crown Dependencies: 2009

Possible risk factors among the stillbirths alive at onset of care in labour;
England, Wales, Northern Ireland and the Crown Dependencies: 2009

Percentage of hospital post mortem examinations among stillbirths, perinatal
and neonatal deaths; England, Wales, Northern Ireland and the Crown
Dependencies: 2009

Percentage of coroner’s post mortem examinations among stillbirths, perinatal
and neonatal deaths; England, Wales, Northern Ireland and the Crown
Dependencies: 2009

Percentage of placental histology among stillbirths, perinatal and neonatal
deaths; England, Wales, Northern Ireland and the Crown Dependencies: 2009

Stillbirth rates of singleton and multiple births and rate ratios; United Kingdom:
2000-2009

Neonatal mortality rates of singleton and multiple births and rate ratios; United
Kingdom: 2000-2009

Median and range of gestation and birth weight among the stillbirths; England,
Wales and Northern Ireland: 2000-2009

Median and range of gestation and birth weight among the neonatal deaths;
England, Wales and Northern Ireland: 2000-2009

Adjusted live births, total births, stillbirths and neonatal death by nation; United
Kingdom and the Crown Dependencies: 2009

Adjusted live births, total births, stillbirths and neonatal deaths by SHA; England:
2009

Adjusted live births, total births, stillbirths and neonatal deaths by Network;
England: 2009

The following symbols have been used in the tables:

Not available/not applicable

- Nil

0.0 Negligible

47

48

50

53

54

55

56

57

58

61

63

63

65

66

85

86

87



Index of figures

Figure number

Title

Page number

Figure 1
Figure 3.1

Figure 3.2

Figure 4.1

Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

Figure 4.7

Figure 4.8

Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

Figure 4.13

Figure 6.1:

Figure 6.2

Overall stillbirth and neonatal mortality rates; United Kingdom: 2000-2009

Adjusted? stillbirth rates by nation with associated 95% confidence intervals:
2009

Adjusted® neonatal mortality rates by nation with associated 95% confidence
intervals: 2009

Adjusted? stillbirth rates by SHA and associated 95% confidence intervals;
England: 2009

Adjusted? neonatal mortality rates by SHA and associated 95% confidence
intervals; England: 2009

Adjusted?® PCT stillbirth rates compared to the England stillbirth rate and
associated 95% and 99% confidence intervals: England, 2009

Adjusted? PCT perinatal mortality rates compared to the England perinatal
mortality rate and associated 95% and 99% confidence intervals: England, 2009

Adjusted® PCT neonatal mortality rates compared to the England neonatal
mortality rate and associated 95% and 99% confidence intervals: England, 2009

Adjusted® Network stillbirth rates compared to the England stillbirth rate and
associated 95% and 99% confidence intervals; England: 2009

Adjusted® Network perinatal mortality rates compared to the England perinatal
mortality rate and associated 95% and 99% confidence intervals; England:
2009

Adjusted® Network neonatal mortality rate compared to the England neonatal
mortality rate and associated 95% and 99% confidence intervals; England: 2009

Adjusted? provider stillbirth rates compared to the overall stillbirth rate and
associated 95% and 99% confidence intervals; England, Wales, Northern
Ireland and the Crown Dependencies: 2009

Adjusted provider perinatal mortality rates compared to the overall perinatal
mortality rate and associated 95% and 99% confidence intervals; England,
Wales, Northern Ireland and the Crown Dependencies: 2009

Adjusted® neonatal mortality rates compared to the overall neonatal mortality
rate and associated 95% and 99% confidence intervals for providers with no
or level 1 neonatal units; England, Wales, Northern Ireland and the Crown
Dependencies: 2009

Adjusted?® neonatal mortality rates compared to the overall neonatal mortality
rate and associated 95% and 99% confidence intervals for providers with level 2
neonatal units; England, Wales, Northern Ireland and the Crown Dependencies:
2009

Adjusted® neonatal mortality rates compared to the overall neonatal mortality
rate and associated 95% and 99% confidence intervals for providers with level 3
neonatal units; England, Wales, Northern Ireland and the Crown Dependencies:
2009

Primary cause of stillbirths using the CMACE maternal and fetal classification;
England, Wales, Northern Ireland and the Crown Dependencies: 2009
(excluding terminations of pregnancy) N=3,373

Primary cause of neonatal deaths using the CMACE maternal and fetal
classification; England, Wales, Northern Ireland and the Crown Dependencies:
2009 (excluding terminations of pregnancy) N=2,115

1
14

15

19

19

24

25

25

28

28

29

34

35

35

36

36

46

51

~



Index of Figures

Figure 6.3

Figure 6.4

Figure 6.5

Figure 6.6

Figure 6.7

Figure 7.1

Figure 7.2

Figure 7.3

Figure 7.4

Figure 7.5

Figure 7.6

Figure 7.7

Primary cause of neonatal deaths using the CMACE neonatal classification;
England, Wales, Northern Ireland and the Crown Dependencies: 2009
(excluding terminations of pregnancy) N=2,107

Trend in post mortem uptake for stillbirths; England, Wales, Northern Ireland
and the Crown Dependencies: 2000-2009

Trend in reasons why post mortems were not held for stillbirths; England,
Wales, Northern Ireland and the Crown Dependencies: 2000-2009

Trend in post mortem uptake for neonatal deaths; England, Wales, Northern
Ireland and the Crown Dependencies: 2000-2009

Trend in reasons why post mortems were not held for neonatal deaths;
England, Wales, Northern Ireland and the Crown Dependencies: 2000-2009

Stillbirth and neonatal mortality rate ratios for twins in comparison to singleton

births; United Kingdom: 2000-2009

Primary cause of singleton stillbirths using the CMACE maternal and
fetal classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=3,071

Primary cause of twin stillbirths using the CMACE maternal and fetal
classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=246

Primary cause of singleton neonatal deaths using the CMACE maternal and
fetal classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=1,679

Primary cause of twin neonatal deaths using the CMACE maternal and
fetal classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=379

Primary cause of singleton neonatal deaths using the CMACE neonatal
classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=1,672

Primary cause of twin neonatal deaths using the CMACE neonatal
classification; England, Wales and Northern Ireland: 2009 (excluding
terminations of pregnancy) N=378

52

58

59

60

60

64

67

67

68

68

69

70



Appendix A Contributors to Perinatal Mortality Surveillance
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Appendix B

For Office use only: PONCODEFORcase || |0 9 ][] [
SURNAME

PLACE OF DEATH
pateorpeuvery /000 /[0

Confidential Enquiry into Maternal and Child Health

Improving the health of mothers, babies and children

Cepyace

PERINATAL DEATH NOTIFICATION FORM

2009

CHOOSE Type of Case (TICK)

I:I STILLBIRTH: A baby delivared without life after 23*° weeks of pregnancy i.e. no signs of life at
birth and where no heartbeat was ever detected,

If the birth occurred unattended and there was no lung aeration seen at Post Mortem (PM)
and no other circumstantial evidence of life at birth, it should be assumed that the baby was
stillborn.

In all cases where there is evidence that the fetus has died prior to the 24" week of pregnancy,
the death should not be notified as a stillbirth. Where there is any doubt about the gestational
age at which the fetus died, the default position would be to notify as a stillbirth.

oR

EARLY NEONATAL DEATH: Death, following live birth at ANY GESTATION, of a baby before
the age of 7 completed days.

oR

LATE NEOMATAL DEATH: Death of a baby occuring from the 7th day of life and before the
age of 28 completed days.

Brief Instructions and Guidance

1. Fill in the form using the information avallable in the maternity case notes and discharge summary.
2. Guidance for completing Sections 9 & 10 on Cause of Death is found on the folder enclosing this form.

3. There are no “not known" codes as all the information should be contained in the notes. Iif you do
vl i s L sJIETEE - A <1k ]

AL 1= el

L AIrrc SRRSTLELE

4, Please complete all dates in the format DD/MM/YY, and all times using the 24hr clock e.g. 17:45.

5. Please DO NOT wait for the PM details to complete and return this form.
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SECTION 2. PREVIOUS PREGNANCIES

For Office Use Only: PONCODEFORCASE L] 09 OO

SECTION 1. WOMAN'S DETAILS

NHS number: 000 dOOo gOooo
Surname: First narme:
Hospital number: (o o

Usual residential address at time of delivery/birth:

Postcode: OO000 O0d
Woman's date of birth: o ] erestimatedage | |||
Ethnic group:

Whites [ | Gatsn [ ] tsn [ Any other veite background, speeily

Mixed: || White & Biack Carbboan || White & Btack Afican || White & Asian (] Any other micea

Asian or Asian British: || o (] Pakistani [ Bartaciesti [ Any other Asian

Black or Black British: | | Canbbean | | Afican [ Any other Biack background

Other ethnic groups: || Chinese || Any other, specify

Not stated: ||

Was the woman in paid employment at booking? [Jves [|wo
If yes, what is her occupation? (Transcribe exactly what is in notes)

Was the woman's partner in paid employment at booking? [ Ives [ ]wo [ ] noTknown
If yes, what is the partner's occupation? (Transcrbe exactly what is in nofes)

Height at booking (cm): OO0.00
Weight at booking (kg): DDDDD
If weight is unavailable, was there evidence that the woman

was too heavy for hospital scates? [Jves [ |no
Body Mass Index at booking (BMI): 01
Smoking status: D"‘M Dﬁammpinrmp-m Dﬁavemirp-mnq.r Dcmmz
Was this woman known to abuse alcohol? D‘H'ES DHG
Was this woman known to be a substance user? [[Tves [ |wo

Did the woman have any previous pregnancies? If yes, complele questions 2.2-2.4 I:I YES I:I NO

Ne. of completed pregnancies =24 weeks (all live & stillbirths): N

Mo. of pregnancies <24 weeks: DD

Were there any previcus pregnancy problems? If yes, tick all thal apply Delow DYES D NO

[ oo or mome miscariagos [ ] Pre-torm tarth o i timaster oss [ Stilbrth

[ mecratal deatts [ Baby with congenital ancmaty [ mtant recuiing interssie care

[ Prensows caesarean section [ Placenta praevia [ Pacenta abnption

[ Pre-ectampsia fypertension & proteinun) [ Postpartum teemorhage reguiing transfesion

[ other, specity




Appendix B

For Office Use Only: PONCODEFORCASE L J0 9 OO0
SECTION 3. PREVIOUS MEDICAL HISTORY
3.1 Were there any pre-existing medical problems? If yes, fick all that apply below [[Jves [ wo
D Cardiac cisease [congenital or acquired) D Epilepsy
D Endocrine disordars &g, fypo or hyperthyroidizm D Ranal disease
D Hasmatological disorders a.q. Sickis call diseass D Psychiainc oisorders
D Inflarnmalory disorders a.q. inflarmmatory bowsl disegse I:I Dvug or subslance abuse
[ Diabates [ other specisy
SECTION 4. THIS PREGNANCY
41 Final Estimated Date of Delivery (EDD): (D] [D]AMIMIAYIY]

Use best estimate (uitrasoursd scan or date of last menstrual perod)
based on a 40 week gestation. Or the final date agreed in the notes.,

4.2 Was this a multiple pregnancy at the onset of pregnancy? D‘I‘ES DHID
4.3 Date of first booking appointment: eyl ] not eooken
4.4 Intended place of delivery at booking:

[] UNDECIDED Mame of unit/place

Pleasze specify the type of unit

[] obstetricunit  [_] Alongside midwifery unit || Freestanding midwifery unit || Home [ Other
4.5 What was the intended type of delivery care at booking?
[] obstetric led care  [_] Midwitery led care

SECTION 5. DELIVERY

51 Onset of labour:
[] spontanecus [ | Induced [ | Meverin labour

52 Intended place of delivery at onset of labour:
MName of unit/place

Please specify fype of unit
Dﬂb&tﬂtri:unil Dﬂangﬁ-ida midwifery unit DFmeslsndianide'aryurit DHGH'I& []ther
53 What was the intended type of delivery at onset of labour?
[ ] Obstetric led care || Midwifery led care
54 Actual place of delivery:
Mame of unit/place

Piease specify type of unit

[] obstetricunit [ Alongside midwifery unit [ Freestanding midwifery unit [ | Home [ Other
5.5 What was the type of care at delivery?

] Obstetric led care ] Midwifery led care
56 Date & time of delivery/birth: pate: |/ Time: ||
5.7 What was the presentation at delivery?

Cwener [ oesen [ Compound fincludes transverse and shoulder presentations) COaew [ Face

J[m]

58 What was the FINAL mode of delivery?
] spontancous vaging [ ventouse [ wit-out tovceps ] et eavity forcaps [] Retationsl kveeps
[[] Assisted tvwech [] reech extraction [_] Pre-abour consarean section || Cassansan section after onset of libour
CAESAREAN SECTIONS ONLY (non-Caesarean Sections go to Section 6)

59 Was a caesarean section planned prior to labour? [(Tves [ wo

510 What was the type of caesarean section?
DEEEPW—#.?W.UMWUMM Dm-lmmmmmmmiaﬂa'cmm
Lirgranil = Msternal or felal compromise wivich & nof immuociately i fenatorng Ermergpancy’ - immodiste theoa! o i of woman o efus
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SECTION 6. ALL BABY OUTCOMES

6.1 Baby's surname: First name:

6.2 Baby's NHS number: OO0 Oodo Oodo
6.3 Sex of fetus/baby: ] e ] Femaie [ indeterminate
6.4 MNumber of fetuses/babies this delivery: (al identifiable including papyraceous) |:|
65 Birth order of this fetus/baby: (0=singleton) O
66 Birth weight (kg) .00
6.7 Gestation at delivery: |:| |:| WEakS + Ddaj.e
68 Was this a termination of pregnancy? [[Jves [ |wo
6.9 Was the death due to an intrapartum related event? [[Jves [|wo

If yes, complete questions 6.10-6.12
6.10 Was a local Hospital/Trust review of this case undertaken? [Jves [|wo

6.11 If no, please state why not:

6.12 If yes, what method was used?
:l Rool causs analysis |:| HospitalTrust reviesw |:| Clinica! QUVEIMENCE review
:l Oither, ploase Specify

SECTION 7. STILLEIRTHS (if not stillbirth go to section 8)

7.1 What gestation was death confirmed? |:| Dwe&ﬁx - Ddaj.e
feanfinmed By wirasound, patholomeal raport or whan baby borm dead) _— o —
If known, what date was death confirmed? BBl MIMITYIY
7.2 Was the baby alive at onset of care in labour?
[]ves [[Ino [ | neverinLaBour [ | UNATTENDED [ | NOT KNOWN
SECTION 8. NEONATAL DEATHS (if not neonatal go to section 9)
81 Was spontaneous respiratory activity absent or ineffective at Smins? D?ES |:|H0

if o baby is receiving any artificial ventilation at & mins assumpticn is absentfinatfective activity, a 0 Apgar scom indicates absant activity,
8.2 Was the heart rate persistently <1007 (i.e. heart rate never rose above 100 before death)
[] Persistenty <100 [ | Rose above 100
8.3 Was the baby admitted to a neonatal unit? freludes SCEU and IGL) [[Jves [|wo
8.4 Place of death:

MName of unit’place
This is where the baby actually died, e.g. 'name of unit’, "at home', "in transit’. This includes babies who are
brought 1o hospital, but are either declared dead on arrival or show no subsequent signs of life, despite

attempted resuscitation.
85 Date & time of death: Date: [ ][0 /[ wieme: [ ]
86 Was the baby transferred to another unit after birth? [[Jves [ ]wo

B.T Please briefly describe the obstetric and neonatal factors contributing to and associated with the death:
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For Office Use Only: PONCODE FORCASE LI J0 9 DD
SECTION 9. ASSOCIATED FACTORS & CAUSE OF DEATH - STILLBIRTH and NEONATES

8.1 Which condition, indicated in 9.2 as being present, was the MAIN condition causing or associated with
the death? (VB ‘non-MAIN' conditions are best described as the ‘Other clinically relevant maternal or fetal conditions/factors
that were associated with but nol necessanly causing the death’]. Please Fst the MAIN condition;

9.2 Please TICK ALL the maternal or fetal conditions that arose during pregnancy or were associated with
death - PLEASE REFER TO SEPARATE CAUSE OF DEATH GUIDANCE ON THE ENCLOSING FOLDER.

I:]mm [ cargivascwar systern ] Respiratery systom [ Gastro-intesting! system
[ Muscuto-skaletat snomaties || Muttiple snomalies  [_] Chromosomal disorders [ ] Metabalic dlisesses
] ot specity

 OF PREGH

] .:' ALY:

YPERTENSIV

|:| D.ra.mnh [ HELLP synarome [ ] Ectampsia

ARTUM or INTRAPARTUM HAEMORRHAG
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SECTION 10. CAUSE OF DEATH - NEONATES ONLY (Stillbirths go to Section 11)

10.1 Which condition, indicated in 10.2 as being present, was the MAIM condition causing or associated
with the death? (VB ‘non-MAIN' conditions are best described as the "Other clinfcally refevant conditions/factors that were
associated with but not necassanly causing the death’). Please list the MAIN condition:

10.2 Please TICK ALL the necnatal conditions causing and associated with death - PLEASE REFER TO
SEPARATE CAUSE OF DEATH GUIDANCE ON THE ENCLOSING FOLDER

| 10.2.1 MAJOR CONGENITAL ANOMALY:

|:| Caniral Nenous sysiem |:| Cariovascular Sysiem |:| Raspiralory sysiam |:| Gastro-infeshing systam
[ Muscrso-siptorat amematies [ Mudripho anomades [] crvemosomar duoters [ Motabeoke csase
|:| Uirinary fract D Oither, spacify

| 10.2.2 EXTREME PREMATURITY (only less than 21 weeks): [ ]

| 10.2.3 RESPIRATORY DISORDERS:
[ severe putmensry immatunty ] Surtcrant cetorency ng disaase || Pulmenan hypaplasia [ Meconiam aspiation synarems
[ Frimary persistent puimenary hypertension || Ghronic king disease/Bronchopulmenary dysolsia (BP0}
[ Otrer fincludies pedmonary haemoanhags), spechy
| 10.2.4 GASTRO-INTESTINAL DISEASE:

[0 wecrotising antaroceitis (NEC) O otver: sppesity

| 10.2.5 NEUROLOGICAL DISORDER:
[[] Hypoxc-ischasmic encephalopatiy (HIE) || IntraventncutarPerventricular hasmorhage
(] ones speciy

| 10.2.8 INFECTION:

] Generatsed sepsis) L] Preumonia  [] Meningiis ] ther, specity
[ 10.2.7 INJURY/TRAUMA (postnatal): [

Specify
| 10.2.8 OTHER SPECIFIC CAUSES:

[[] MatgnanciesTumows [ Specttic conditions
| 10.2.9 SUDDEN UNEXPECTED DEATHS:

O sos [ infant deaths - cause unascestained
| 10.2.10 UNCLASSIFIED (Use this category as sparingly as possible): [_]

SECTION 11. POST MORTEM (Please do nol wail for post mortermn resuils before sending in this form)

11.1 Was a Post Mortem offered? D‘H’Es I:lm

11.2 Was consent given for a Post Mortem? [ ] ves,poe [ ] ves,umiten || no consent
11.2.1 If PM was limited what was consent given for?

L mer [ xRay [ other, specty

11.3 Was the placenta sent for histology? D YES D NO

11.4 Was this a Coroners' Case? DYES DI’ID
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SECTION 12. ANY OTHER RELEVANT DETAILS

SECTION 13. DETAILS OF PERSON WHO COMPLETED THE FORM (personsl information s not passed o central office)

Name:

Addresses:

Tel numberfemail address:

Date of notification: | | | || [ ]

SECTION 14. REGIONAL OFFICE USE ONLY

Please code the causes of death that were given and the clinically derived single main cause of death
(Refer to the coding sheel)
14.1 Cause of Death: Associated Maternal & Fetal Factors and Cause of Death - STILLBIRTH & NEONATES (section 9)

14.1.1 Single Main Cause
14.1.2 Other Cause(s) (no more than 3):

14.2 Cause of Death: Associated Neonatal Factors & Cause of Death - NEONATES ONLY (section 10)
14.2.1 Single Main Cause
14.2.2 Other Cause(s) (no more than 3):

14.3 Maternal death: [Jves [Ino
14.4 Was a copy of the Post Mortem report received? [Tves [no
If yes, was it a limited Post Mortem? | | MRISCAN | | X-RAY [ | OTHERLIMITED [ | NO
It yes, was it a Coroners’ Post Mortem? [[Nves [ Iwo
14.5 Was a copy of the placental histology report received? [Tves [no

14.6 Was cause of death coding completed using a Placental Histology or Post Mortermn?

[ ]pLacenTaL misToLoay | |rosTmomrtEM [ | no




Appendix C

X?:i;ﬂ:tgcflive births, total births, stillbirths and neonatal death by nation; United Kingdom and the Crown Dependencies: 2009
Live births®  Total births  Stillirths: =27y heonatal - Late neonatal

England 670,790 673,930 3,140 1,364 470
Northern Ireland 24,896 25,013 117 71 15
Scotland 58,836 59,150 314 119 45

Wales 34,930 35,086 156 76 25

Crown Dependencies 2,674 2,681 7 10 2

aAdjusted by removing terminations of pregnancy and babies born Sources: CMACE, ONS, NISRA,

at less than 22 weeks’ gestation GRO and SSBID Survey




Appendix D

Table D1
Adjusted live births, total births, stillbirths and neonatal deaths by SHA; England: 2009

Live births? Total births? Stillbirths? Early neonatal

Late neonatal

deaths? deaths?
East Midlands 53,720 54,002 282 113 35
East of England 71,295 71,603 308 130 44
London 129,216 129,834 618 275 93
North East 29,769 29,895 126 59 19
North West 87,506 87,910 404 174 69
South Central 51,962 52,180 218 95 25
South East Coast 51,677 51,875 198 85 28
South West 58,319 58,583 264 90 30
West Midlands 70,990 71,361 371 198 70
Yorkshire and the Humber 66,336 66,687 351 145 145

aAdjusted by removing termination of pregnancy and babies born at less than 22 weeks’ gestation Source: CMACE, ONS




Appendix E

Table E1
Adjusted live births, total births, stillbirths and neonatal deaths by Network; England: 2009

Live births? Total births?  Stillbirths® Neonatal deaths?

Beds and Herts 19,671 19,759 88 55
Central 33,228 33,401 173 87
Central South Coast 30,658 30,786 128 59
Cheshire and Merseyside 29,579 29,707 128 88
Essex 19,782 19,860 78 22
Greater Manchester 37,383 37,552 169 104
Kent and Medway 20,781 20,878 97 31
Lancashire and South Cumbria 17,829 17,928 99 55
Norfolk, Suffolk and Cambridgeshire 28,959 29,087 128 68
North Central London 19,093 19,183 90 44
North East London and North Middlesex 32,477 32,653 176 97
North Trent 25,803 25,929 126 61
North West London 32,319 32,449 130 105
Northern 34,564 34,709 145 94
South Central North 29,484 29,612 128 76
South East London 27,040 27,198 158 92
South West London 20,702 20,790 88 53
South West Peninsula 17,365 17,441 76 32
Southern West Midlands 32,489 32,669 180 132
Staffordshire, Shropshire and Black Country 25,310 25,448 138 72
Surrey and Sussex 29,658 29,757 99 52
Trent 25,186 25,305 119 71
Western 32,031 32,180 149 70
Yorkshire 43,788 44,027 239 137
aAdjusted by removing termination of pregnancy and babies born at less than 22 weeks’ gestation Sources:CMACE

@
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