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Foreword

We are delighted to introduce the first report for the National Paediatric Diabetes Audit prepared
by the Royal College of Paediatrics & Child Health. This is one of 29 national audits and registries
funded by the Department of Health through the Healthcare Quality Improvement Partnership.

The report covers the period 2010-2011 and includes all Pediatric Diabetes Units that submitted
data in England and Wales. It is the largest paediatric diabetes audit carried out to date in the UK,
with a 22.3% increase in patient record returns over the previous year.

Audit data from England and Wales were returned on 23,676 infants, children and young people
under the age of 25 years with diabetes. The National Paediatric Diabetes Audit illustrates the
quality of care delivered and it is clear that there are many improvements to be made. We hope
that clinical teams, NHS managers, and Commissioners will use these audit data to help improve
care, its’ organisation and delivery.

We acknowledge the contribution of the many NHS clinical teams that submitted data for the Na-
tional Paediatric Diabetes Audit and thank them for their participation. We also acknowledge the
important contribution of the recently established regional paediatric diabetes networks across
England, supported by NHS Diabetes, that complement the established equivalent network in
Wales. We commend these networks and their coordinators for their support for the National
Paediatric Diabetes Audit and their help in achieving such excellent returns.

The RCPCH is privileged to be leading this national programme. Our goal is to see an improvement
in the outcomes and experiences of infants, children and young people with diabetes, and their
families.

Neens thoct;

Neena Modi
Vice President for Science & Research RCPCH and Chair NPDA

Justin Warner
RCPCH lead for the NPDA
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1. Summary of key findings

Coverage of infants, children and young people with diabetes by the National Paediatric Diabetes
Audit (NPDA) has increased. Records from 23,676 infants, children and young people with diabetes
were submitted to the 2010-11 NPDA, an increase of 22.3% compared with 2009-10.

For England and Wales combined, there were a total of 23,516 infants, children and young people
under the age of 25 years registered with diabetes and with a valid age attached to their record,
reported from 178 Paediatric Diabetes Units.

The percentage of infants, children and young people 12 years of age and over with all care
processes recorded, as recommended by the National Institute for Health and Clinical Excellence
(NICE), has increased, and is at the highest since 2004. However this still remains unacceptably
low with overall only 5.8% of infants, children and young people with diabetes recorded as having
received all eight care processes. This proportion falls far short of similar data from the National
Diabetes Audit 2010-11 for adults that shows for England 54.3% and for Wales, 60.0% of adults
with diabetes received all nine care processes.

In all age groups, over 85% of all infants, children and young people diagnosed before 2011 had
their HbAlc measured. Only 16.4% of males and 15.1% of females achieved the NICE recommended
HbATc target of <7.5%. The greatest numbers of patients have an HbAlc between 7.5% and 9.5%.
In Wales, the percentage of infants, children and young people with an HbAlc less than 7.5%
is slightly higher than the percentage in England. An encouraging sign is that the percentage
achieving an HbAIlc of less than 7.5% has increased from 14.5% in 2009-10 to 15.8% in 2010-11.
Nearly one third of infants, children and young people with diabetes have an unacceptable HbAlc
of >9.5%.

In both England and Wales, using the whole population as a denominator, there has been an
increase in the incidence of diabetic ketoacidosis emergency admissions from 2005-6 to 2010-11.
Using the current population of infants, children and young people with diabetes as a denominator
the incidence of diabetic ketoacidosis emergency admissions has also risen which suggests that
the increase cannot be attributed to the improved coverage of the audit.

Note: Care should be taken in comparing the 2010-11 report with previous years’ report, as they
were prepared by different agencies and there may be differences in eligibility for inclusion in the
analyses, and in the methods used.
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2. Introduction

The National Paediatric Diabetes Audit (NPDA) report highlights the main findings on the quality
of care for infants, children and young people with diabetes mellitus in England and Wales. This
is the eighth report and covers data submitted on patients under the age of 25 years cared for in
Paediatric Diabetes Units in 2010-11. This is the first report from the Royal College of Paediatrics
& Child Health (RCPCH) that was awarded the contract to conduct the NPDA from 15t April 2011.
The NPDA is commissioned and sponsored by the Healthcare Quality Improvement Partnership
following advice to the Department of Health from the National Clinical Audit Advisory Group.

The NPDA covers the components of the National Service Framework for Diabetes' and includes
details on the number of infants, children and young people with diabetes in England and Wales,
the care processes they receive and outcome measures, including inpatient admissions for diabetic
ketoacidosis.

Over the eight years that the NPDA has been the basis for data collection on process and
outcome measures of care for infants, children and young people with diabetes there have been
many changes in the way services are structured and delivered. In England, with the help of NHS
Diabetes, ten Regional Networks have been established, geographically located in former Regional
Health Authorities. The development of such Networks should help considerably in the collection
of annual audit data and provide a facility for monitoring and benchmarking of services within a
region. The ultimate aim is to improve quality of care across a region and remove inequalities of
service provision.

Over the last few years there has been a move towards intensification of therapy, including
insulin dose adjustment for carbohydrate intake using multiple daily injections and/or continuous
subcutaneous insulin infusions. There is also recognition of the need for continuous structured
education programmes starting at diagnosis and continuing throughout childhood, adolescence
and transition into adult services. In the last year the Department of Health in England has
introduced a Best Practice Tariff to fund the service, with the aim of driving up the quality of care
and improving outcomes for infants, children and young people with diabetes. Participation in the
NPDA is one of the key requirements to receiving the Best Practice Tariff.

The NPDA hope that Paediatric Diabetes Units will use the data presented in this report to
benchmark their own centres with others and explore methods of driving up quality of care
for their patients. The Royal College of Paediatrics & Child Health and the NPDA would like to
thank Paediatric Diabetes Units that have submitted data to the 2010-11 audit. However, the fact
that 94.2% of infants, children and young people with diabetes either did not receive all care
processes recommended by NICE, or the processes were carried out but not recorded, suggests
there is more work to be done to drive improvements. It is recognised that data collection is a
time consuming process particularly where there is a lack of resource and/or computer software
to aid its’ collection. Ease of submission of the data is of upmost priority to the NPDA and is being
addressed for the 2011-12 audit period with the provision of a new online submission platform by
the Royal College of Paediatrics & Child Health.
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3. Coverage and participation

A total of 180 Paediatric Diabetes Units in England and Wales successfully submitted data to
2010-11 NPDA. Data were received from 166 Paediatric Diabetes Units in England which represents
over 97% of registered hospitals (171) in England providing paediatric diabetes services and
from 14 Paediatric Diabetes Units within the six Welsh Health Boards, comprising all hospitals in
Wales providing paediatric diabetes services. This is an increase of 25 Paediatric Diabetes Units
over the 2009-10 NPDA, maintaining the upward annual participation trend. The main cause of
non-participation by 5 Paediatric Diabetes Units in England was mainly due a lack of resources
and technical infrastructure to aid the collection and submission of data. Figure 1 shows the
geographical location of the 180 Paediatric Diabetes Units in England and Wales.

Figure 1: Paediatric Diabetes Units that submitted data to the NPDA 2010-11
" " H5 -__ :
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4. Demographic and population assessment
4.1 Registrations

Records from 23,676 infants, children and young people with diabetes were submitted to the
2010-11 NPDA, an increase of 22.3% compared with 2009-10. A total of 18 records have been
excluded from the 2010-11 analysis as they were related to patients over the age of 25 years, or
without a valid age. In addition, 2 Paediatric Diabetes Units submitted a total of 142 records, all of
which had invalid years of birth leading to their exclusion from the analysis. Therefore, for England
and Wales combined, there were a total of 23,516 infants, children and young people under the
age of 25 years registered with diabetes and with a valid age attached to their record, reported
from 178 Paediatric Diabetes Units.

Table 1 shows the breakdown in registration by age, nation and by region in England. Within
England the maximum number of registrations across all age groups was observed in the North
West regions closely followed by the East of England. In both England and Wales, age groups
12-15 and 16-19 years comprised the two largest groups of registered infants, children and young
people with diabetes.

Table 1: Diabetes registrations by country, age and English Region, 2010-11

4.1.1 Registrations by Age and Sex

A total of 23,498 out of 23,516 patients had a valid sex assigned to their registration. Table 2 and
Figure 2 show registrations for males and females in each age band. As seen above patients in
age groups 12-15 and 16-19 comprise the maximum number of registrations in England and Wales.
Slightly more young males have been registered with diabetes than females.



National Paediatric Diabetes Audit Report 20710-11

Table 2: Number of infants, children and young people with diabetes by age band, for England
and Wales combined, 2010-11

* Total excludes infants, children and young people whose sex have not been specified

Figure 2: Number of infants, children and young people with diabetes by age band, for
England and Wales Combined, 2010-11
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4.1.2 Registrations by Ethnicity and Region

Of 23,516 records analysed, 16,018 specified ethnic origin as part of their registration. For Paediatric
Diabetes Units in Wales, 98.9% of records provide ethnic origin; the corresponding figure from
England is lower at 72.6%. Table 3 and Figure 3 show the percentage of infants, children and
young people registered with diabetes by ethnic group for 2010-11. In both England and Wales
the largest group was White; in England, Asians and Blacks were the next largest patient ethnic
groups. Note that some very small ethnic groups have not been shown, so the percentages do
not add up to 100%. “Not stated” is a specific response when parents or children do not wish to
provide ethnicity information. In addition there are some records with missing data on ethnicity
which are also not shown.
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Table 3: Percentage of infants, children and young people with diabetes by ethnic group,
2010-11

Figure 3: Percentage of infants, children & young people with diabetes by ethnic group,
2010-11
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4.1.3 Registrations by Diabetes Type

Over 99% of the records submitted to the audit had a diabetes type recorded. Table 4 shows the
breakdown of diabetes type by sex, nation and region in England. The vast majority of infants,
children and young people have Type 1 diabetes, although there is considerable variability across
regions in England. In both England and Wales there were slightly more male patients with Type
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1 diabetes than females. The South East of England had the highest percentage of males and
females with Type 1 diabetes followed closely by the North East, Yorkshire & Humber and East
Midlands. The second major group was those with other specified types of diabetes. Data was not
collected in the 2010-11 NPDA as to the make up of this group and this is being addressed for the
2011-12 NPDA.

Table 4: Percentage of infants, children and young people with diabetes by sex and type, for
England and Wales, 2010-11

* Because of rounding to one decimal place, the total may not add to 100.0 per cent.

4.1.4 Registrations by Diabetes Type and Ethnicity

Table 5 shows the breakdown of infants, children and young people with diabetes by type and
ethnicity. There is a much higher proportion of infants, children and young people with Type 2
diabetes in both Asian and Black ethnicities compared to white and mixed ethnic groups.

10
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Table 5: Percentage of infants, children and young people with diabetes by type and ethnic
group, England and Wales 2010-11

94.6 80.5 82.5 91.2 85.4 93.3
0.9 7.7 8.4 21 5.8 1.8
0.3 0.4 0.2 0.6 0.0 0.3
4.0 10.7 8.2 5.3 8.0 17
0.2 0.7 0.8 0.9 0.9 29

96.5 70.6 87.5 93.3 700.0 85.7
1.7 29.4 12.5 0.0 0.0 4.8
0.1 0.0 0.0 0.0 0.0 0.0
1.6 0.0 0.0 6.7 0.0 4.8
0.0 0.0 0.0 0.0 0.0 4.8

94.8 80.3 82.5 91.3 85.7 93.3
1.0 8.1 8.4 2.0 5.6 1.8
0.3 0.4 0.2 0.6 0.0 0.3
3.8 10.5 8.0 5.4 7.8 1.7
0.2 0.7 0.8 0.8 0.9 29

* Maturity Onset Diabetes of the Young

4.2 Incidence rates

4.2.1 Incidence Rates by Country

This section includes age and sex-specific diabetes population incidence for 2010-11. Recent
evidence suggests that the incidence of Type 1 diabetes in children is rising and may double by
2020, which has important health care implications.? NPDA time trends need to be interpreted
with caution as increase may be due to better coverage of infants, children and young people
with diabetes by the audit rather than a true increase in incidence. The age-specific incidence
rate is defined as the number of newly diagnosed cases of diabetes in a specific age group over
a specific time period (i.e. 2010-11 year period) per total number of infants, children and young
people in that age group in the general population. Table 6 and Figure 4 show incidence rates by
age and sex for England and Wales and combined in 2010-11. In England and Wales age group
12-15 years had the highest rate of incidence of Type 1 diabetes closely followed by those in age
groups 5-11 and 16-19 years. In England and Wales, males had a marginally higher rate of incidence
than females for 2010-11. Note that the number of patients in the age group 20-24 years is small,
and because many patients will have moved to adult services, the rate in this age group will not
represent a true rate.

n
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Table 6: Type 1 Diabetes Incidence Rates per 100,000 Persons by Age Group & Sex, 2010-11

Figure 4: Type 1 Diabetes Incidence Rates per 100,000 Persons by Age Group & Sex, 2010-11
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4b) Age-Sex Type 1 Diabetes Incidence Rates for England & Wales Combined
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Figure 5 shows the incidence rate (numbers of new cases per 100,000 age-specific population) in
2010-11, by country and by English region. It can be seen that in each region, age group 12-15 years
had the highest incidence per 100,000 persons in that age group followed by those in age group
5-11 years. In addition the incidence rate in England for all infants, children and young people with
diabetes under 25 years is lower than the rate in Wales. Among all the regions in England, the
North East and the South East regions have lower incidence rate of Type 1 diabetes.

Figure 5: Type 1 diabetes incidence rate by country and English Region, 2010-11
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5. Care processes & treatment targets

Audit question: What proportion of infants, children and young people with diabetes are getting
the key processes of diabetes care and what proportion achieve treatment targets?

The NPDA collects information on the key care processes, recommended by the National Institute
for Health and Clinical Excellence (NICE), for infants, children and young people with diabetes.?
The audit measures the percentage of infants, children and young people with diabetes who are
receiving the key processes of care which include:

e Glycated Haemoglobin Alc (HbAlc)
e Body Mass Index (BMI)

* Blood pressure

e Urinary albumin

* Blood creatinine

e Cholesterol

e Eye screening

* Foot examination

Key care processes are recorded to monitor diabetes management and detect long term
complications attheearliest treatable stage. Not all of the care processes outlined are recommended
for children of all ages. Guidelines specify a starting age of 12 years for commencing most care
processes, whereas HbAlc should be measured in infants, children and young people of all ages.
The NPDA incorporates data collection for the age relevant care process and provides analysis on
this information.

5.1 Care Processes

Definitions may differ between the 2010-11 report and previous years, but there has been a steady
improvement over time in performance of each care process (Table 7). However in 2010-11 only
951 of 16,444 (5.8 per cent) infants, children and young people with diabetes aged 12 to 24 years
had all the care processes recorded. In 2009-10 the corresponding figures were 498 out of 12,204
(4.1 per cent). Therefore in 2010-11, 94.2% of infants, children and young people with diabetes
either did not receive all care processes recommended by NICE, or the processes were carried
out but not recorded.

The National Diabetes Audit 2010-11 for adults shows that, for England, 54.3% of adults received all
nine care processes (an increase of 2.9 percentage points since 2009-2010), and that for Wales,
60.0% of adults received all nine care processes (an increase of 2.5 percentage points since 2009-
2010).* The percentage of infants, children and young people 12 years and older with all care
processes recorded has increased and is at its’ highest since 2004, but despite this increase, the
proportion receiving all checks is far short of the proportion in the adult audit. Table 7 and Figure
6 show these time trends in recording of care processes.

14
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Table 7: Percentage of infants, children and young people having key age-specific care processes
recorded, 2004-05 to 2010-11

Care Processes Recorded (%)

2004-05 | 2005-06 | 2006-07 | 2007-08 | 2008-09 | 2009-10 | 2010-11
HbA1lc 73.2 77.6 84.7 891 89.6 90.1 92.8
BMI 50.5 53.0 60.5 73.2 66.0 70.2 75.3
Blood Pressure 441 40.6 53.3 60.1 57.1 58.8 62.7
Urinary Albumin 18.7 23.3 30.3 34 32.2 36.5 40.3
Blood Creatinine 201 20.6 26.8 33.8 30.7 331 38.8
Cholesterol 18.2 17.5 22.6 321 30.5 29.9 34.9
Eye Screening 17.7 15.3 25.2 25.7 26.9 25.8 35.8
Foot Exam 17.4 15.4 21.3 23.5 231 24.5 31.9
% with all care processes 2.0 2.6 3.6 5.0 5.2 4.1 5.8
measured

Figure 6: Percentage of infants, children & young people with diabetes aged 12 years and over,
having all care processes recorded
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Figure 7 shows the percentage of missing values for care processes by Paediatric Diabetes Unit
(apart from HbA1c). These care processes include measurement of cholesterol, blood pressure,
blood creatinine, urinary albumin, body mass index, eye screening and foot examination; the
percentage of data incompleteness is shown by Paediatric Diabetes Unit. Individual Units can be
identified in Appendix A.

15
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5.2 HbAI1lc Analysis

This section focuses specifically on HbAlc as it is recommended as the best indicator of long
term diabetes control.® The following analysis examines the percentage of infants, children and
young people, of all ages, who had their HbAlc checked and recorded. It must be noted that the
HbATc submitted is a single value during the audit period. The NPDA advises Paediatric Diabetes
Units to submit the latest record of HbAlc within the audit period. However, there is no way of
validating that this is the case, so care must be taken when comparing results. As HbAIc is a
measure of long term control, data on infants, children and young people diagnosed in 2011 are
not included; 21,007 infants, children and young people out of 22,809 (diagnosed before 2011)
had their HbAlc recorded and with a valid value. A total of 1,802 records were excluded from the
HbA1c analysis (1636 records where the HbAlc process had not been supplied and 166 where
the value was invalid).

Table 8 and Figure 8 show the percentage of infants, children and young people in different age
groups by sex that had their HbAlc measured. In England 92% of males and females under the
age of 25 years had their HbAlc measured. In all age groups over 85% of all infants, children and
young people diagnosed before 2011 had their HbAlc measured. More females had their HbAlc
measured in Wales than in England.

Table 8: Percentage of infants, children and young people with HbAlc measured, by age and
sex, 2010-11

18
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Figure 8: Percentage of infants, children and young people with HbAlc measured, by age and
country, 2010-11
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8b) Percentage of females who had their HbATc measured in England and Wales
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Figure 9 shows the percentage of infants, children and young people under 25 years of age in each
Paediatric Diabetes Unit who did not have their HobAlc care process completed in England and
Wales in 2010-11. Five Paediatric Diabetes Units had no HbATlc values recorded for their patients
and 43 recorded an HbAIlc for all their patients. Most of the Paediatric Diabetes Units have a
non-completion rate of less than 20%. Appendix A shows the percentage of infants, children and
young people with diabetes who did not have their HbAlc recorded by Paediatric Diabetes Unit.
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Percentage who did NOT have the HbA1lc care process completed, England and

Figure 9
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*A list of Paediatric unit code and a corresponding name can be found in Appendix A
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6. Outcomes of care
6.1 Treatment targets

Treatment targets can be viewed as part of the process of care or as an “intermediate outcome”, i.e.
an intermediary step between a care process (what is done to the patient) and a “hard” endpoint
such as development of complications.

6.1.1 HbAIc Target Achievement

Figure 10 shows the percentage of infants, children and young people with diabetes achieving the
NICE recommended HbA1c target ranges of <7.5%, >7.5% to <9.5%, and >9.5% by country in 2010-
11. Table 9 shows the percentage of infants, children and young people with diabetes achieving the
HbATlc target ranges of <7.5%, >7.5% to <9.5%, and >9.5% by country and sex, 2010-11. HbAlc values
can now also be expressed in millimoles per mole (mmol/mol), and several Paediatric Diabetes
Units reported all their values in these units. For this year’s report, HoAlc values submitted as
mmol/mol have been converted to percentages. However, some Paediatric Diabetes Units have
submitted single values outside the valid range for HbAlc percentages, so it is not clear if these
are in mmol/mol or erroneous. Only 16.4% of males and 15.1% of females achieve a target HbAlc of
<7.5% nationally. The greatest number of patients have their HoAlc recorded as between 7.5% and
9.5%. In Wales, the percentage of children and young people with HbAlc less than 7.5% is slightly
higher than the percentage in England. Almost one third of infants, children and young people
with diabetes have an HbAlc of >9.5%.

Figure 10: Percentage of infants, children and young people achieving the NICE recommended
HbA1c target of <7.5%, >7.5% to <9.5%, and >9.5%, by country, 2010-11
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Table 9: Percentage of infants, children and young people with diabetes achieving the HbAlc
target of <7.5%, >7.5% to <9.5%, and >9.5%, by country and sex, 2010-11

Table 10 shows the percentage of infants, children and young people with diabetes by HbAIlc
target band achieved, for England and Wales, for 2009-10 and 2010-11. An encouraging sign is
that the percentage achieving an HbAlc of less than 7.5% has increased from 14.5% in 2009-10 to
15.8% in 2010-11.

Table 10: Percentage by HbA1lc target band achieved, England and Wales, 2009-10 and 2010-11

Figure 11 and Table 11 show HbAIlc target band achieved (percentage and number) by ethnic
group, in 2010-11. The “Any other” ethnic group has the highest percentage achieving the target
HbAlc of <7.5%, with the lowest in the “Mixed” ethnic group. “Black” and “Mixed ethnic” groups
had the highest percentage of infants, children and young people with HbAlc > 9.5%.

Figure 12 shows percentage achievement of HbAlc target of <7.5 per cent, England and Wales
combined by Paediatric Diabetes Unit, in 2010-11. Appendix A shows the individual Paediatric
Diabetes Unit data.

For some healthcare interventions, especially surgical operations, outcomes or results are better
the larger the number of patients treated. Figure 13 shows the same achievement data as Figure
12, but as a scatterplot to crudely measure any correlation between the number of patients treated
by the Paediatric Diabetes Unit and achievement of the HbAlc target. The correlation is low (R?
= 0.0236), suggesting that patient numbers have a limited affect on HbAlc target achievement.
Further statistical analysis will be undertaken to confirm this.
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Figure 11: Percentage of infants, children and young people with diabetes by HbA1c target band
achieved (%) and Ethnic Group, 2010-11
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10.0 -

0.0 -
<7.5 27.5and £9.5 >9.5

Table 11: HbA1lc target band achieved (% and number) by ethnic group, 2010-11

Note: percentages in Table 11 do not add to 100 per cent because of missing ethnicity data.
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Diabetes Unit,* 2010-11
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*A list of Paediatric Diabetes Unit codes and corresponding names and proportion of infants, children and young people with HbAlc <7.5%

can be found in Appendix A
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6.1.2 Paediatric Diabetes Unit Variation in HbATlc

Table 12 shows mean, median and interquartile range for HbAlc for England, Wales and the English
Regions. The mean and median for all Regions are similar, with means ranging between 8.7 and
9.2 and median between 8.4 and 8.9. Note that in this table London and South East have been
combined for analysis, as this reflects current network arrangements.

Table 12: Baseline values and statistics for mean, median, standard deviation and interquatile
ranges for HbA1c% by country and region in England

The following box plots (Figure 14 to Figure 23) show the median, interquartile range and outlying
values of HbAlc measurements by Region and by Paediatric Diabetes Unit (refer to Appendix A
for the identification of each Paediatric Diabetes Unit). There were 9 Units excluded from the box
plots which submitted invalid and / or missing data. (Please refer to Appendix A for details.) The
Paediatric Diabetes Units have been separated by the various countries and regions in England.
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Figure 14: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, Wales
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Figure 15: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, East England
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Figure 16: Box and whisker plots of HbA1lc by Paediatric Diabetes Unit, Yorkshire & Humber
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Figure 17: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, East Midlands
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Figure 18: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, West Midlands
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Figure 19: Box and whisker plots of HbA1lc by Paediatric Diabetes Unit, South Central
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Figure 20: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, North West
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Figure 21: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, North East
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Figure 22: Box and whisker plots of HbAlc by Paediatric Diabetes Unit, South West
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6.2 Hospital admissions for diabetic ketoacidosis

This section investigates hospital admissions for which the main reason for admission i.e. primary
diagnosis is diabetic ketoacidosis. NHS-funded hospitals in England and Wales provide hospital
admission data to the Hospital Episode Statistics (HES) and Patient Episode Data Wales (PEDW)
databases respectively, with diagnoses coded using the World Health Organisation’s International
Classification of Diseases 10th revision (ICD-10), 3rd edition, which is in use in most countries.

Diabetic ketoacidosis (DKA) is one of the acute complications of Type 1 diabetes mellitus. DKA is
a severe metabolic derangement caused by insulin deficiency and fluid and electrolyte imbalance.
Late diagnosis, improper or delayed treatment and improper monitoring increases the morbidity
and mortality. As such it is important to recognise the incidence of DKA in order to understand
where there might be potential gaps in medical care for infants, children and young people with
diabetes, and where costs to patients and the NHS might be improved.

Two types of admission incidence rates can be calculated:
1. using the whole age-specific population as the denominator (section 6.2.1), OR
2. using the “prevalent” population i.e. the number of patients with diabetes, as the
denominator (section 6.2.2).

Along with counts of the actual numbers of admissions, method 1 is useful as a way of showing
the need for NHS inpatient services for diabetes. If, for example, the prevalence of diabetes is
rising, the number of admissions could rise as well. Using the later prevalent population only
as the denominator would not reveal this requirement. On the other hand, using the prevalent
population as the denominator- method 2 is the best way to answer the question: is the risk of
admission in patients with diabetes reducing as a result of better care by Paediatric Diabetes
Units? We have therefore used both denominators to illustrate these different objectives. Previous
years’ reports used only method 2.

6.2.1 Burden of DKA on patients and the NHS

Table 13 shows the incidence rates of DKA hospital admissions per 100,000 persons as indicated
in the HES and PEDW databases in England and Wales from 2005-06 to 2010-11. These are cal-
culated using total population as denominator as estimated by the Office of National Statistics.
Detailed tables for England and Wales showing the incidence numbers, rates and confidence in-
tervals broken down by sex are given in Appendix B.

In 2010-11, in both England and Wales, patients aged between 15 years and 19 years had the
highest incidence of DKA followed by those in the age bracket 10-14 years. Those under 10 years
and over 20 years had relatively lower incidence rates. However rates for patients over 20 years of
age are unreliable as most patients over 20 years have transitioned to adult services. In addition,
female patients in all age groups (except those in the infant age group 0-4) had a higher incidence
of DKA admissions than their male counterparts. In England in all age groups females have a
higher incidence of DKA than males in almost all years under consideration whereas in Wales this
pattern is less clear. In almost all of the age groups the incidence of DKA in England has increased
over this timeframe.
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In both countries persons in age groups 10-14 years and 15-19 years experienced a higher incidence
of DKA than those under 10 years or over 20 years. In both England and Wales, all males and
females under 25 years have experienced increasing DKA incidence rates from 2005-6 to 2010-
11 with a slight fall in rates in 2006-07. All females under 25 years generally experienced lower
rate of incidence of DKA in Wales than in England except in 2008-09 when Wales recorded a
higher female incidence rate. On the other hand, all males under 25 years generally experienced
lower rate of incidence of DKA in Wales than in England from 2005-06 to 2007-08 after which
the incidence rates for males under 25 years declined in England compared to Wales. Figure 24
and Figure 25 show the breakdown of incidence rates of DKA admissions per 100,000 general
population for males and females by country.
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Figure 24: Age/sex specific crude incidence rates of DKA admissions per 100,000 general

population males & females, England 2005-06 to 2010-11
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Figure 25: Age/sex specific crude incidence rates of DKA admissions per 100,000 general
population, males & females, Wales 2005-06 to 2010-11
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Within England, the East of England and Yorkshire and the Humber regions had the highest
incidence rate for DKA admissions (Table 14 and Figure 26). This is followed closely by the West
Midlands and the North West Regions. The South West of England had by far the lowest DKA
admission incidence in the country. This could be partly or wholly explained by differences in the
age/sex structure of the populations (although the age-specific rates follow the same regional
pattern), or differences in the populations, especially deprivation. As observed for England, those
in the youngest and oldest age groups had the lowest incidence of DKA admissions, with highest
rates in the 15-19 years age group, when most young people with Type 1 diabetes are taking over
responsibility for their own treatment.

Table 14: Age-specific crude incidence rates of DKA admissions per 100,000 general
population, English Regions 2010-11

Figure 26: Crude DKA incidence rates per 100,000 general population (by Region) in 2010-11
(England)
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6.2.2 Reducing the Risk of Hospital Admission in Infants, Children and Young
People with Diabetes

The following tables and charts use as the denominator the relevant prevalent population as
the best way to answer the question: is the risk of admission with DKA in patients with diabetes
reducing as a result of better care by Paediatric Diabetes Units?

Table 15 shows the incidence rates per 100,000 infants, children and young people with diabetes
(prevalent population) for England and Wales from 2005-06 to 2010-11. Detailed tables for
England and Wales showing the incidence numbers, rates and confidence intervals are given in
Appendix C. In almost all age groups there is an upward trend in the incidence of DKA since
2005-06. Females with diabetes under 25 years had a comparatively higher incidence of DKA
in both countries than males with diabetes under 25 years. Figure 27 and Figure 28 show the
breakdown of incidence rates for DKA admissions per 100,000 infants, children and young people
with diabetes for males and females by country.

Table 15: Age/sex specific crude incidence rates of DKA admissions per 100,000 infants, children
and young people with diabetes, England and Wales
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Figure 27: Age/sex specific crude incidence rates of DKA admissions per 100,000 infants,

children and young people with diabetes, England 2005-06 to 2010-11
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Figure 28: Age/sex specific crude incidence rates of DKA admissions per 100,000 infants,
children and young people with diabetes, Wales 2005-06 to 2010-11
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7. Conclusions and future directions

The increased participation in the 2010-11 National Paediatric Diabetes Audit is an indicator that
those delivering care to infants, children and young people with diabetes value the importance of
the annual audit. There have been some improvements particularly in the recording of individual
care processes albeit that the proportion of patients receiving all eight care processes remains very
low. There has been little change across in England and Wales in HbAlc levels, but considerable
variation exists between Paediatric Diabetes Units. The National Paediatric Diabetes Audit is aware
of the development of ‘peer review’ in some regions in England. The ‘peer review’ process along
with audit data should help towards identifying areas of good practice which could be utilised in
all centres to drive up quality of care.

There is a worrying increase in the numbers of infants, children and young people with diabetes
being admitted with diabetic ketoacidosis. Even when the admission rate is adjusted for the
prevalent diabetes population there remains an increasing incidence. Further analysis is being
undertaken by the NPDA using risk adjustment to tease out potential confounding factors that
may account for the rising incidence. Paediatric Diabetes Units also need to address this at their
own local level.

The development of the regional networks and the introduction of the Best Practice Tariff in
England should help towards delivering a high quality service to infants, children and young
people with diabetes and the National Paediatric Diabetes Audit will continue to monitor this
process by mapping the recording of care processes and clinical outcomes.

Having recognised the challenges in front of the National Paediatric Diabetes Audit, there has
been a number of steps undertaken in order to address them. Namely, a new more comprehensive
dataset and a new webplatform have been developed for 2011-12 data collection. These allow for
more meaningful and accurate data capture and should contribute towards maximising use of
the audit results. There will also be a new Patient Reported Experience Measure Questionnaire
(PREM) implemented across the country in 2012, the results of which will be linked to the NPDA
care processes and outcomes.

The NPDA is looking forward to working with patients, clinicians and other stakeholders in England
and Wales in order to improve outcomes for infants, children and young people with diabetes.
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11.

11.1 Age/sex specific numbers and crude rates per 100,000 persons (95%
confidence intervals) of DKA admissions, England (2005-06 to 2010-11)

Appendix B:

Males 88 116 381 576 19 1180
5.3 7.8 25.0 34.2 1.0 14.4
[43-6.5] |[6.5-9.4] [22.6 - 27.6] |[31.6 - 37.2] [0.7 -1.6] [13.6 - 15.2]
Females (91 161 560 829 49 1690
5.7 1.3 38.4 52.3 2.8 21.7
[4.7 -7] [9.7 -13.2] [35.4 - 41.8] |[48.9 - 56] [21-3.7] [20.6 - 22.7]
Total 179 277 941 1405 68 2870
5.5 9.5 31.6 43.0 1.9 17.9
47 -6.3 8.5 -10.7 29.6 - 33.6 40.8 - 45.3 1.5-24 17.3 - 18.6
Males 90 137 373 365 7 972
5.5 9.4 24.2 21.5 0.4 11.9
[45-6.8] [[79-T11] [21.8 - 26.7] [19.4 - 23.8] [0.2 - 0.8] [1.2 -12.7]
Females |76 133 501 557 13 1280
4.9 9.5 34.0 34.6 0.7 16.5
[3.9 -6.1] [8 -11.3] [31.2 - 371] [31.8 - 37.6] [0.4 -1.3] [15.6 - 17.4]
Total 167 272 877 926 25 2252
5.2 9.5 29.1 28.0 0.7 14.1
4.5-6.1 8.4 -10.7 27.2 - 311 26.2 - 29.8 0.5-1 13.6 - 14.7
Males 59 122 376 242 3 802
3.7 8.4 24.0 14.1 0.2 9.8
[29-48] |[7-10] [21.7 - 26.6] [12.5 - 16] [0.1-0.5] [9.2 -10.5]
Females |84 19 463 320 3 989
5.5 8.6 31.1 19.8 0.2 12.8
[44-6.8] [[71-10.2] [28.3 - 34] [17.7 - 22] [0.1-0.5] [12 - 13.6]
Total 143 241 839 562 6 1791
4.6 8.5 27.5 16.9 0.2 1.3
39-54 75-9.6 25.7-29.4 15.5 - 18.3 01-0.4 10.8 - 11.8
Males 80 107 358 124 0 669
5.1 7.3 22.6 7.2 0.0 8.2
[41-6.4] [6 - 8.8] [20.4 - 251] [6 -8.6] [7.6 - 8.9]
Females |76 16 490 145 3 830
5.1 8.3 32.5 8.9 0.2 10.8
[41-6.4] [6.9 -9.9] [29.8 - 35.5] |[7.6 -10.5] [01-0.6] [10.1 -11.5]
Total 156 223 848 269 3 1499
5.1 7.8 27.4 8.0 0.1 9.5
4.4 -6 6.8 -8.9 25.7-29.4 71-9 0-0.3 9-10
Males 75 133 293 31 0 532
5.0 8.9 18.2 1.8 0.0 6.6
[4-6.2] [75-10.6] [16.3-20.5] |[1.3-2.6] [61-72]
Females (84 105 433 49 0 671
5.8 7.4 28.4 3.0 0.0 8.8
[4.7 -7.2] [6.]-8.9] [25.9 - 31.2] [2.3-4] [81-9.4]
Total 159 238 726 1203

Males 59 115 31 124 5 614
4.0 7.6 19.0 7.3 0.3 7.7
[31-51] [6.3-9.1] [17 - 21.2] [61-8.7] [01-0.7] [71-8.3]
Females |63 96 419 158 4 740
4.5 6.6 27.1 9.8 0.2 9.7
[3.5-57] |[5.4-81] [24.6 -29.8] |[8.4-11.5] [01-0.7] [9-10.4]
Total 122 21 730 282 9 1354
4.2 71 22.9 8.6 0.3 8.7
[3.5-5] [6.2 -81] [21.3 - 24.7] [7.6 - 9.6] [01-0.5] [8.2 -9.1]
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11.2 Age/sex specific numbers and crude rates per 100,000 persons (95%
Confidence Intervals) of DKA admissions, Wales (2005-06 to 2010-11)

Males 14 6 16 35 0 71
15.7 7.2 17.7 34.2 0.0 15.0
[9.3-26.6] |[3.3-16.1] [10.8 - 28.8] [24.6 - 47.7] [0-0] [11.9 -18.9]
Females |O 8 88 40 0 136
0.0 10.2 23.3 41.5 0.0 15.2
[51-20.4] [15.0-36.1] [30.4 - 56.6] [ [12.0-19.2]
Total 14 14 104 75 0 207
8.1 8.7 20.4 37.8 0.0 15.1
4.8 -13.6 51-14.7 14.7 - 28.3 30.1-47.4 12.8 - 17.8
Males 4 8 15 30 0 57
4.6 9.6 16.3 29.0 0.0 12.0
[1.7 -12.2] [4.8 - 19.3] [9.8 - 27] [20.3 - 41.5] [0-0] [9.3 -15.6]
Females |3 9 18 37 0 67
3.6 1.5 20.6 37.8 0.0 14.9
[1.2 -11.2] [6-221] [13 - 32.7] [27.4 - 52.2] [0-0] [11.7 - 18.9]
Total 7 17 33 67 0 124
4.1 10.5 18.4 33.3 0.0 13.4
2-86 6.5 -16.9 13 - 25.8 26.2 - 42.3 1.3 - 16
Males 3 8 22 18 0 51
3.5 9.5 23.5 17.3 0.0 10.8
[11-10.8] [4.8 -19.1] [15.4 - 35.6] [10.9 - 27.4] [8.2-14.2]
Females |2 4 38 23 0 67
2.4 5.1 42.6 23.4 0.0 14.9
[0.6 - 9.8] [1.9 -13.5] [31-58.6] [15.5 - 35.1] [1.7 -18.9]
Total 5 12 60 41 0 18
3.0 7.4 32.8 20.2 0.0 12.8
1.2-71 4.2 -13 25.5-42.3 14.9 - 27.5 10.7 - 15.3
Males 2 7 20 9 0 38
2.4 8.2 20.9 8.6 0.0 8.0
[0.6 - 9.5] [3.9 -17.2] [13.5 - 32.5] [4.5 -16.5] [5.8 - 11]
Females [O n 19 n 0 41
0.0 13.6 21.0 1.1 0.0 9.1
L [7.5 -24.5] [13.4 - 32.9] [6.2 - 20.1] [6.7 -12.4]
Total 2 18 39 20 0 79
1.2 10.8 21.0 9.8 0.0 8.6
0.3-4.9 6.8 -17.2 15.3 - 28.7 6.3-15.2 6.9 - 10.7
Males 2 7 18 1 0 28
2.4 8.0 18.6 1.0 0.0 6.0
[0.6 - 9.7] [3.8 -16.7] [1.7 - 29.5] [0.1-6.8] [4.1-8.6]
Females |5 2 14 1 0 22
6.4 2.4 15.2 1.0 0.0 4.9
[2.7-15.4] |[0.6-9.6] [9-25.7] [01-7.3] [3.2-75]
Total 7 9 32 2 0 50
4.4 5.2 16.9 1.0 0.0 5.5
21-9.2 2.7 -10.1 12 - 24 0.2-4 41-7.2
Males 0 6 19 15 0 40
0 6.7 19.3 14.6 0.0 8.5
[3-14.9] [12.3 - 30.2] [8.8-24.2] [6.3 -11.6]
Females |O 1 18 18 0 37
) 1.2 19.2 18.6 0.0 8.3
[0.2-8.3] [121 - 30.5] [1.7 - 29.5] [6 -11.5]
Total 0 7 37 33 0 77
0 4.0 19.2 16.5 0.0 8.4
[1.9 - 8.4] [13.9 - 26.5] [11.7 - 23.2] [6.7 -10.5]
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12. Appendix C:

12.1 Age/sex specific numbers and crude rates per 100,000 infants, children
and young people with diabetes (95% Confidence Intervals) of DKA admissions

using diabetes prevalent population, England (2005-06 to 2010-11)

lo-4 5-9 [10-14 [15-19 |20-24 [Total Under 25
2010-11
Males |17 55 259 527 19 877
5120.5 2979.4 6042.9 10819.1 8558.6
[3183.2-  |[22875-  |[5350.0- [9933.7- [5459.1- 7588.5
8236.9] 3880.7] 6825.6] 11783.4] 13417.9] [7102.5-8107.7]
Females |27 86 457 793 49 1412
8852.5 5305.4 11041.3 18493.5 295181
[6070.8- |[4294.6- |[10074.0- [17250.1- [22309.3-  [13423.3
12908.6] |6554.0]  |12101.5] 19826.5] 39056.2] [127411-14142.1]
Total 44 141 716 1320 68 2289
6907.4  |4066.9  |8498.5 144121 17525.8
[5140.3-  |[34481-  |[7898.3- [13655.2- [13818.2- 10368.7
928191  |4796.8]  |9144.4] 15210.9] 2222817 [9952.5-10802.3]
2009-10
Males 24 71 249 314 7 665
7228.9 3846.2 5809.6 6446.3 3153.2
[4845.3- |[3047.9-  |[5131.3- [5771.3- [1503.2- 5754.1
1078521 |4853.4]1  |6578.0] 7200.3] 6614.2] [5333.0-6208.5]
Females
14 63 382 531 13 1003
4590.2  |3886.5 9229.3 12383.4 7831.3
[2718.5- [3036.1- [8348.6- [M373.7- [547.3- 9535.1
7750.41  |49751] 10202.8] 13482.8] 13487.2] [8962.9-10143.9]
Total |38 134 631 845 20 1668
5965.5 3865.0 7489.6 9225.9 5154.6
[43407 - |[3263 - [6927.4 - [8624.3 - [3325.5 - 7555.7
8198.41  |45781] 8097.4] 9869.4] 7989.8] [72017 - 7927.2]
2008-09
Males |19 64 243 219 3 548
5722.9 3467.0 5669.6 4496.0 1351.4
[3650.3 - [2713.6 - [4999.8 - [3938.3 - [435.8 - 4741.7
8972.2] 4429.5] 6429.2] 5132.7] 4190] [4360.9 - 5155.8]
Females |28 57 352 302 3 742
9180.3 3516.3 8504.5 7042.9 1807.2
[6338.6 - |[27123- |[7660.9 - [6291.7 - [582.9 - 7053.9
1320611 |45587]1  |9441] 7883.8] 5603.6] [6564.2 - 7580.2]
Total |47 121 595 521 6 1290
7378.3 3490.0 7062.3 5688.4 1546.4
[5543.6 - |[2920.4- |[6517 - [5220.3 - [694.7 - 5843.4
98202]  |4170.8] 7653.2] 6198.4] 344217 [55331 - 6171.2]
2007-08
Males |23 46 253 103 0 425
6927.7 2491.9 5902.9 2114.6
[4603.6 - |[1866.5- |[5218.6 - [1743.2 - 0.0 3677.4
1042511  [3326.8]  |6677] 25657 [0-0] [3343.9 - 4044.2]
Females (24 56 397 135 3 615
7868.9 3454.7 9591.7 31483 1807.2
[52742 - |[2658.6- |[86931- [2659.6 - [582.9 - 5846.6
1739.9]  |4489] 10583.2] 3726.8] 5603.6] [5402.3 - 6327.4]
Total |47 102 650 238 3 1040

56




National Paediatric Diabetes Audit Report 20710-11

7378.3 2942.0 7715.1 2598.5 773.2

[5543.6 - |[24231-  |[7144.2 - [2288.5 - [249.4 - 4711.0

9820.2]  |35721] 8331.6] 2950.6] 2397.4] [4433.2 - 5006.2]
Males |24 71 199 21 0 315

7228.9 3846.2 4643.0

[48453 - |[[3047.9- |[40407 - 4311 0.0 2725.6

10785.2] | 4853.4] 5335.1] [2811 - 661.2] |[0-0] [2440.6 - 3043.9]
Females |28 44 351 43 0 466

9180.3 2714.4 8480.3 1002.8

[6338.6 - |[2020 - [7638 - [743.7 - 0.0 4430.1

1329611 | 3647.5] 9415.6] 1352.1] [0-0] [4045.6 - 48511]
Total |52 15 550 64 0 781

8163.3 3317.0 6528.2 698.8

[6220.4 - |[2762.9- |[6004.8 - [546.9 - 0.0 3537.8

1071291 |3982.2] 7097.2] 892.8] [0-0] [3298.2 - 3794.8]
Males |20 64 222 104 5 415

6024.1 3467.0 5179.7 2135.1 2252.3

[3886.5- |[[2713.6- |[45412 - [1761.8 - [937.4 - 3590.9

9337.5] 4429.5] 5907.9] 2587.5] 5411.2] [3261.5 - 3953.6]
Females |19 34 320 148 4 525

6229.5 2097.5 7731.3 34515 2409.6

[39735- |[[1498.7- |[6929 - [2937.9 - [904.4 - 4991.0

9766.4]  |2935.5] 8626.6] 4054.9] 6420.4] [4581.8 - 5436.7]
Total |39 98 542 252 9 940

6122.4 2826.7 6433.2 2751.4 2319.6

[4473.2- [[23189- |[5913.8 - (24318 - [1206.9 - 4258.0

8379.7] 3445.5] 6998.3] 3113] 44581] [3994.3 - 4539.1]

12.2 Age/sex specific numbers and crude rates per 100,000 infants, children
and young people with diabetes (95% Confidence Intervals) of DKA admissions
using diabetes prevalent population, Wales (2005-06 to 2010-11)

Males 3 2 10 34 0 49

10344.8 1923.1 3921.6 9264.3

[3336.4 - [480.9 - [2110 - [6619.6 - ?6(-)01 ?:;;5;‘; _8553.2]

32075.5] 7689.5] 7288.5] 12965.7] : :
Females |O 6 14 39 0 59

oo [72s  [sEe2 0SS oo assss

[0-0] 15899.4] 8755.1] 17852.4] [0-O] [6884.4 -11468.4]
Total 3 8 24 73 0 108

7692.3 4255.3 4571.4 10961.0

[2480.9- |[2128-  |[30641-  |[87141- Tooo] s - 91715]

23851] 8509.1] 6820.3] 13787.2] : )
Males 2 8 8 28 0 54

R (oI N - R

27576.1] 15381.8] 6273.4] 11049.9] [0-C] [4545.5-8102.0]
Females |1 7 13 36 0 49

10000 8333.3 4814.8 12040.1 0 8584.3

[1408.6 - [3972.7 - [2795.7 - [8684.8- [0-0] [6621.6-1128.9]

70993.3] 17480.3] 8292.1] 16691.7] : :
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Total 3 15 21 64 0 103
7692.3 7978.7 4000.0 9609.6 0 7243.3
[2480.9 - |[48101- [2608 - [7521.5 - [0-0] (50712 - 8786.4]
23851] 13234.8] 6134.9] 12277.4]
.~ 200809 ]
Males 0 4 13 16 0 33
0 3846.2 5098.0 4359.7 0 4353.6
[1443.5 - [2960.2 - [2670.9 -
[0-0] 10247.9] 8779.91 7116.4] [0-0] [3095 - 6123.8]
Females |O 2 31 23 0 56
o - [mme  Tmms  Pems o
[0-0] 9520.3] 16326] 11575.7] [0-0] [6490.4 - 10958.9]
Total 0 6 44 39 0 89
o 3191.5 8381.0 5855.9 o 6258.8
[1433.8 - [6236.9 - [4278.5 -
[0-0] 7104] 1262.1] 8014.8] [0-0] [5084.7 - 7704.1]
-~ 200708 ]
Males 1 4 n 8 (0] 24
3448.3 3846.2 4313.7 2179.8
[485.7 - [1443.5 - [2388.9 - [1090.1 - o 3166.2
24480.4] [10247.9] 7789.4] 4358.9] [0-0] [2122.2 - 4723.8]
Females |O 7 13 9 0 29
8333.3 4814.8 3010.0
0.0 [3972.7 - [2795.7 - [1566.1 - o 4367.5
[0-0] 17480.3] 8292.1] 5785.1] [0-0] [3035 - 6284.9]
Total 1 1n 24 17 0 53
2564.1 5851.1 4571.4 2552.6
[361.2 - [3240.3 - [30641 - [1586.8 - o 37271
18203.4] 10565.4] 6820.3] 4106.1] [0-0] [2847.4 - 4878.7]
- 200607 ]
Males 1 5 12 1 0 19
3448.3 4807.7 4705.9 272.5
[485.7 - [20011 - [2672.5 - [38.4 - 0.0 2506.6
24480.4] |11550.8] 8286.4] 1934.4] [0-0] [1598.8 - 3929.8]
Females |O 2 8 1 0 n
2381.0 2963.0 334.4
0.0 [595.5 - [1481.8 - [471 - 0.0 1656.6
[0-0] 9520.3] 5924.8] 2374.4] [0-0] [917.4 - 2991.4]
Total 1 7 20 2 0 30
2564.1 3723.4 3809.5 300.3
[361.2 - (1775 - [2457.7 - [751 - 0.0 2109.7
18203.4] 7810.3] 5904.8] 1200.8] [0-0] [1475.1 - 3017.4]
-~ 200506 ]
Males 0 3 1 9 0 23
2884.6 4313.7 2452.316
[} [930.3 - [2388.9 - [1276 - 0 3034.3
[0-0] 8944.1] 7789.4] 4713.2] [0-0] [2016.4 - 4566.1]
Females |O 0 12 16 0 28
4444.4 5351.171
o o [2524 - [3278.3 - o 4216.9
[0-0] [0-0] 7826.1] 8734.8] [0-0] [2911.6 - 6107.4]
Total 0 3 23 25 0 51
1595.7 4380.9 3753.8
o [514.7 - [2911.2 - [2536.4 - (0] 3586.5
[0-0] 4947.8] 6592.6] 5555.3] [0-0] [2725.7 - 4719.2]
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