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Foreword

The National Health Service is entering a new era. Over the past 5 years quality has moved up the health care
agenda and we are now told ‘quality is the only organising principle of the NHS. If we measure quality then
working together we can make that ambitious statement a reality. The dimensions of quality have been described;
in health care quality is safe, timely, effective, efficient, equitable and patient centred. To these original 6
dimensions the Royal College of Physicians, prompted by the UK renal community, added sustainability in 2010.
The challenge for the kidney community is therefore to define quality across the kidney care pathways in these
terms and to identify indicators that are robust, easy to measure and will help teams to deliver better value care.

Our UK Renal Registry has a central role in improving the care and outcomes for people with advanced kidney
disease. The data generated from individual patient clinical encounters, collated into information returns by
kidney units, then analysed and displayed by the Registry staff have enabled the kidney community to understand
many biomedical and epidemiological aspects of renal replacement therapy better. This knowledge has been the
basis of many quality improvement initiatives over the last decade whilst also generating new questions and
research. The Renal Registry has fostered a culture of healthy competition between units and sharing of best
practice between teams.

Looking back, the UK Renal Registry with the Renal Association guidelines, then referred to as standards, and the
Kidney Alliance bringing patients and professionals together were the corner stones of our 21st century strategy. The
Registry provided the data, highlighted the inequalities and by demonstrating variance stimulated improvements.
These trends are documented in this report.

Looking forward, our Registry remains at the vanguard. The infrastructure and where-with-all to extend the scope
of the Renal Registry wider than renal replacement therapy to encompass additional aspects of advanced kidney care
and also to move beyond biometrics to other aspects of kidney care quality and patient experience is in place. Quality
is the only organising principle for kidney care; we need to measure and act on all 7 dimensions.

Dr Donal O’Donoghue
Renal Tsar for England
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UK Renal Registry 13th Annual Report
(December 2010): Introduction

Terry Feest, Damian Fogarty

UK Renal Registry, Bristol, UK

The UK Renal Registry (UKRR) provides independent
audit and analysis of renal replacement therapy (RRT) in
the UK. The Registry is part of the UK Renal Association
and is funded directly by participating renal centres
through an annual capitation fee per patient per
annum. The UKRR remains unique amongst renal
registries in publishing both centre-specific analyses of
indicators of quality of care, such as haemoglobin and
also age-adjusted survival statistics for each renal centre.

Data are provided from all renal centres in the UK. For
adult patients the Registry receives quarterly electronic
data extracts from information systems used for clinical
and administrative purposes within each renal centre in
England, Wales and Northern Ireland and receives data
from Scotland via the Scottish Renal Registry. Details
of how the Registry extracts, analyses and reports on
data for patients on RRT have been described previously
(1].

The UKRR has also taken on the role of collecting
paediatric data. This task is somewhat different from
the collection of data from adult centres as many
paediatric centres do not have clinical information
systems which are used for day-to-day patient care.
This is a major project as it is necessary to prepare and
amalgamate the existing paediatric data for inclusion in
the Registry database and to develop methods of obtain-
ing data from the paediatric centres: this project is well
under way.

This report contains analyses of data related to patient
care in 2009. The inclusion of laboratory data permits
analyses not only of the incidence, prevalence and

outcomes of RRT in the UK, but also the achievement
of clinical performance measures as defined by the
Renal Association’s Clinical Practice Guidelines. These
guidelines have been recently reviewed and thus present
new audit targets for forthcoming years for centres and
challenges for the software extraction routines (see
www.renal.org).

Personnel changes

There were significant changes of personnel within the
Registry in 2010. After 15 years service Dr David Ansell
ceased working for the Registry. David had worked for
the Registry from its early days and made an enormous
contribution to the work of the Registry, to its publica-
tions and to its goal of improving patient care.

The deputy director, Prof Chris Maggs, retired early in
2011. Prof Terry Feest has returned to the Registry as
Acting Director pending the appointment of a perma-
nent Director before the end of 2011.

Completeness of data returns from UK renal
centres

Data are still incomplete, particularly those data items
that require clinical input, including primary renal
disease and comorbidity at the start of RRT.
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These deficiencies limit the Registry’s ability to per-
form analyses that are fully adjusted for case-mix and
it is of major importance that returns of these data
items are improved.

Table 1 gives completeness of data returns on ethnic
origin, primary renal diagnosis, date first seen by a
nephrologist and comorbidity at the start of RRT, from
each centre in the UK for 2009.

It is disappointing that whilst there have been some
changes in the performance of individual centres this
has been variable and there has been no significant
improvement in the last year.

Data collection and validation

The Registry is conducting a major review of the
processes used for collection and validation of data and
of its communications with renal centres. This review

The Thirteenth Annual Report

has demonstrated that the processes used until now
had not kept abreast of developments in technology
and were no longer fully fit for purpose. For some 4
months these have been examined in detail and new
more automated processes developed which will reduce
the time taken to collect and validate data, will provide
more consistency in data validation and should
therefore facilitate provision of more accurate data.
Communications with renal centres concerning the
data files obtained have been revised and it is hoped
that centres will now find the feedback helpful and
informative.

Inevitably this review has led to some delay in starting
to process the data files for 2010 but this delay was
necessary in order to produce a process which will
enable faster data collection and validation and timely
production of the Registry Reports in the future.

The Registry is also planning a pilot project of radical
new ways of retrieving data from renal centres, perhaps
on a daily basis. This project will work with Renal Patient

Table 1. Percentage completeness of data returns for ethnicity, primary renal diagnosis, date first seen by a nephrologist and

comorbidity at the start of RRT (incident patients 2009)

Primary Date Average

Centre Ethnicity diagnosis Ist seen Comorbidity completeness Country
Newry 100.0 100.0 100.0 100.0 100.0 N Ireland
Ulster 100.0 100.0 100.0 100.0 100.0 N Ireland
L Kings 96.1 100.0 98.4 100.0 98.6 England
Wolve 98.5 98.5 98.5 98.5 98.5 England
Nottm 100.0 100.0 98.3 94.4 98.2 England
Bradfd 90.7 98.1 90.6 96.3 93.9 England
Oxford 97.1 94.1 91.0 91.2 93.4 England
Derby 84.6 100.0 97.4 91.0 93.3 England
Stevng 100.0 100.0 96.9 74.2 92.8 England
Wrexm 100.0 100.0 89.5 79.0 92.1 Wales
Tyrone 100.0 100.0 100.0 68.4 92.1 N Ireland
Dorset 100.0 100.0 88.4 80.0 92.1 England
Carlis 95.8 100.0 83.3 83.3 90.6 England
Middlbr 89.5 89.5 96.8 85.3 90.3 England
Leeds 94.9 84.0 92.9 86.5 89.6 England
Kent 88.3 99.2 97.7 60.2 86.3 England
Bristol 96.8 88.5 71.3 79.6 84.1 England
Derry 93.8 100.0 ? 56.3 83.3 N Ireland
Donc 95.0 100.0 95.0 42.5 83.1 England
Antrim 100.0 100.0 100.0 31.6 82.9 N Ireland
Ports 86.8 99.3 96.0 40.4 80.6 England
Leic 95.0 87.8 68.8 66.7 79.6 England
Chelms 76.3 97.4 97.4 44.7 79.0 England
York 93.5 71.7 82.6 67.4 78.8 England
Shrew 93.6 95.7 100.0 17.0 76.6 England
Sheff 52.1 97.9 97.9 52.1 75.0 England
Swanse 100.0 100.0 0.9 97.4 74.6 Wales
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Table 1. Continued

Primary Date Average

Centre Ethnicity diagnosis Ist seen Comorbidity completeness Country
Belfast 75.5 100.0 81.1 37.7 73.6 N Ireland
Sund 98.4 100.0 0.0 95.3 73.4 England
Basldn 96.2 96.1 €0.0 88.5 70.2 England
Bangor 10.0 100.0 93.1 76.7 69.9 Wales

L Barts 97.0 96.6 0.0 81.6 68.8 England
Glouc 16.5 98.7 93.4 64.6 68.3 England
M RI 94.7 87.3 41.2 44.0 66.8 England
Sthend 82.6 100.0 0.0 82.6 66.3 England
Norwch 54.2 100.0 85.4 22.9 65.6 England
Carsh 85.0 95.2 1.0 68.1 62.3 England
Camb 95.7 993 38.4 0.7 58.5 England
L St.G 83.3 79.6 6.5 54.6 56.0 England
Prestn 75.5 93.9 0.0 49.0 54.6 England
B Heart 99.0 99.0 1.0 16.2 53.8 England
Liv RI 58.8 ®100.0 0.0 45.6 51.1 England
Redng 100.0 99.0 €0.0 2.0 50.3 England
Ipswi 2.6 97.4 92.1 2.6 48.7 England
M Hope 100.0 94.1 0.0 0.0 48.5 England
B QEH 98.8 92.9 0.4 0.8 48.2 England
Dudley 92.4 100.0 0.0 0.0 48.1 England
Newc 100.0 91.0 €0.0 0.0 47.8 England
Wirral 98.4 17.7 71.7 0.0 46.9 England
Plymth 11.7 91.7 3.3 76.7 45.8 England
Covnt 89.9 924 0.0 0.0 45.6 England
Liv Ain 22.2 91.7 0.0 66.7 45.1 England
Clwyd 23.5 100.0 0.0 52.9 44.1 Wales

L Guys 62.0 98.9 4.0 3.4 42.1 England
Exeter 95.7 47.1 19.4 0.7 40.7 England
Truro 45.1 45.1 23.5 45.1 39.7 England
Stoke 19.3 99.1 37.6 0.0 39.0 England
Brightn 58.3 95.8 0.0 0.0 38.5 England
Hull 10.8 68.6 0.0 71.6 37.7 England
Cardff 48.3 82.8 0.0 0.6 32.9 Wales

L West 3.1 100.0 0.0 2.0 26.3 England
L Rfree 89.7 0.6 0.0 0.0 22.6 England
Colchr 13.3 6.7 0.0 0.0 5.0 England
Airdrie 2.1 100.0 Scotland
D & Gall 0.0 100.0 Scotland
Dundee 0.0 100.0 Scotland
Dunfn 0.0 100.0 Scotland
Edinb 0.0 100.0 Scotland
Inverns 0.0 100.0 Scotland
Klmarnk 0.0 100.0 Scotland
Glasgw 0.6 97.7 Scotland
Abrdn 0.0 98.1 Scotland

Centre excluded due to small patient numbers

"Data from these centres included a high proportion of patients whose primary renal diagnosis was ‘uncertain’. This appears to have been largely
because software in these centres was defaulting missing values to ‘uncertain’

“As in previous Reports, all ‘first seen’ dates have been set to ‘missing’ because at least 10% of the dates returned were identical to the date of
start of RRT. Whilst it is possible to start RRT on the day of presentation, comparison with the data returned from other centres raises the
possibility, requiring further investigation, of incorrect data entry or extraction from these centres
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View. If successful this would facilitate the production of
timely interim audit reports pending publication of the
detailed annual analysis of the present.

Interpretation of centre-specific comparisons

The Registry continues to advise caution in the
interpretation of the comparisons of centre-specific
attainment of clinical performance measures provided
in this Report. As in previous reports, the 95% confi-
dence interval is shown for compliance with a Guideline.
The calculation of this confidence interval (based on the
binomial distribution) and the width of the confidence
interval depends on the number of values falling within
the Standard and the number of patients with reported
data.

To assess whether there is an overall significant differ-
ence in the percentage reaching the Standard between
centres, a Chi-squared test has been used. Caution
should be used when interpreting ‘no overlap’ of 95%
confidence intervals between centres in these presenta-
tions. When comparing data between many centres, it
is not necessarily correct to conclude that two centres
are significantly different if their 95% confidence inter-
vals do not overlap. If 72 centres were compared with
each other, 2,556 such individual comparisons would
be made (centre X with the other 71 centres and then
centre Y with the other 70 centres etc.) and one would
expect to find 127 apparently ‘statistically significant’
differences at the p=0.05 level and still 25 at the
p=20.01 level. Thus, if the renal centres with the highest
and lowest achievement of a standard are selected and
compared, it is probable that an apparently ‘statistically
significant result’ will be obtained. Such comparisons
of renal centres selected after reviewing the data are
statistically invalid. The UKRR has therefore not tested
for ‘significant difference’ between the highest achiever
of a standard and the lowest achiever, as these centres
were not identified in advance of looking at the data.

Furthermore all differences between centres need to be
interpreted in light of measured and unmeasured vari-
ables that may account for these differences, the clinical
impact of the differences and trend in these variables
over time. For instance the 1 year survival of a centre
may be in the lowest quartile of centres but be improving
faster than others and may reflect excellent care given the
case-mix and socio-demographic population base of the
region.
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The role of the UKRR in improvement and the
identification of underperformance

The Registry is part of the Renal Association. The
Chair of the Registry is appointed by the Renal Associa-
tion and reports to the Registry Management Board,
which comprises the Trustees of the Renal Association
and is chaired by the immediate past President. The
UKRR has no statutory powers. However, the fact that
the UKRR provides centre-specific analyses of important
clinical outcomes, including survival, makes it important
to define how the UKRR responds to apparent under-
performance. Open publication of the analyses, together
with an Executive Summary for Commissioners, should
by itself drive up the quality of care provided. The UKRR
also ensures that the Clinical Director of any service that
is identified as an ‘outlier’ for age-adjusted survival is
informed in advance of publication of this finding and
asked to provide evidence that the Clinical Governance
department and Chief Executive of the Trust housing
the service are informed. In the event that no such
evidence is provided, the Chair of the UKRR would
inform the President of the Renal Association, who
would then take action to ensure that the findings were
properly investigated. These procedures are followed
even if there is evidence that further adjustment, for
instance for comorbidity, might explain outlier status.

Information governance

The UKRR operates within a comprehensive govern-
ance framework which concerns data handling, reporting
and research, including data linkages and sharing
agreements. The Chair of the UKRR Management
Board is appointed as the Lead for Governance, with
the UKRR Director responsible for day to day manage-
ment of governance compliance. The Framework is
based on good practice, as described in the Information
Governance Framework:

(http://www.connectingforhealth.nhs.uk/
systemsandservices/infogov/igap/igaf )

and the Research Governance Framework for Health and
Social Care (2005):

(http://www.dh.gov.uk/en/Aboutus/
Researchanddevelopment/A-Z/Researchgovernance/
DH_4002112).
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The Registry has temporary exemption, granted by the
Secretary of State under section 251 of The National
Health Service Act (2006), to hold patient identifiable
data. This exemption is reviewed annually.

The Registry and the National Renal Dataset

The National Renal Dataset (NRD) was designed to
enable a detailed description and audit of renal services.
It was developed at a time when it was envisaged that
hospitals would be acquiring clinical information sys-
tems which would then send data to the Secondary
Users Service (SUS) through Connecting for Health. It
was ‘mandated’ for use, which means that the suppliers
of clinical information systems are obliged to provide
the capacity for these data to be recorded in those
systems.

The NRD dataset was to be collected from a variety of
sources including hospital theatre systems, renal centre
IT systems, primary care IT systems, pathology IT systems
and many others. It was not envisaged that it would be
the responsibility of renal centres to assemble and enter
all these data into their own systems.

Sadly the investment envisaged in hospital clinical
information systems and the development of Connecting
for Health has not taken place and the NRD does not
have the envisaged support. This leaves a situation
whereby most renal centres do not have IT systems
capable of collecting the whole dataset and have not
received the investment to purchase such systems or to
provide staff to assemble the data.

In many quarters there is an expectation that the UK
Renal Registry, together with UK Transplant, will be
collecting these data, as is shown in the following extract
from the NHS Information Centre website:

‘The dataset extends the existing collections of the
UK Renal Registry, UK Transplant and the British
Association of Paediatric Nephrologists. Data collection
and submission of the NRD will be included within
these existing collection mechanisms’.

This is not strictly correct, as it is not the primary
responsibility of the Renal Registry to collect these data
and it is certainly not the role of the Registry to pass
such data on to any other body. The Registry can easily
provide the capacity within its database to store the
data items from the NRD for subsequent audit, but
the Registry has not been resourced for the enormous
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workload of validating and cleaning such data and
furthermore, it can only collect data which are being
stored on renal centre IT systems; most of these data
items are not yet available on these systems.
Nevertheless the NRD is a valuable potential tool for
good audit and the Registry will be working with the
renal community to evaluate which items will be most
important for critical audits and will then work with
renal centres to find ways of assembling those data,
extracting them and performing the chosen audits.

Vascular access

The problems of the NRD are well demonstrated by
the recent Vascular Access Audit exercise. The Registry
installed a large number of data items onto its database
which were related to vascular access and were derived
from the NRD. It soon became evident that relatively
few renal centres had IT systems with the capacity to
store the relevant vascular access data items from the
NRD. Extraction routines were developed and the Regis-
try did extract data from those centres with the capacity
to store the data in their systems, but it was soon clear
that in many of those centres only very few vascular
access data items were actually in their systems and
available. As a result the NHS Information Centre had
to resort to sending spreadsheets to renal centres to fill
in information, which provided useful cross-sectional
access information but did not move forward existing
means for the continuing collection of vascular access
audit data. The Registry is working with renal centres,
NHS Kidney Care and the Department of Health to
define which items are both important and available
for collection for audit of vascular access and then to
find ways of resourcing and enabling centres to collect
the data.

Linkage with Hospital Episode Statistics (HES)
database

To date, the Registry’s analyses of the quality of care
have largely been confined to clinical and surrogate out-
comes and have not included costs or hospitalisation.
The UKRR is working with academic colleagues in
Sheffield on a major two year project to explore the
benefits of linkage with the Hospital Episode Statistics
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database, which holds information not only on hospital
admissions but on discharge diagnoses and procedure
codes. This project was funded by Kidney Research UK
and the DH Research Capability Programme and will
help understanding of the health care burden and vari-
ation thereof for patients in receipt of renal replacement
therapy.

Peer-reviewed publications since the last annual
report

The UKRR’s primary role is to use data to develop
high-quality analyses to drive a cycle of continuous
improvement in the care of patients with kidney disease
in the UK. Research is an important part of improving
the quality of existing analyses and developing new
ones. Research from the Registry appears in peer-
reviewed journals [2-12] in addition to articles pub-
lished in collaboration with the EDTA-ERA Registry
[13-17]. A list of publications involving analyses of
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UKRR data is available on the UKRR website at www.re-
nalreg.org.

The future

With the progressive improvement in survival of
patients on RRT documented in this report it seems
inevitable that the prevalence of RRT will continue to
increase, even with continuing improvements in preven-
tive care, earlier referral of patients with advanced CKD
and where appropriate, provision of supportive care in
place of RRT for those who wish for it. RRT is a high
cost therapy and this will pose a challenge to the NHS
and to the UK renal community. This will make it
more important than ever to submit high quality data
on the outcomes of RRT and to develop reliable analyses
of the epidemiology and outcomes of conservative
management of advanced CKD.
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UK RRT Incidence in 2009: national and
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Summary

e In 2009 the incidence rate in the UK was stable at
109 per million population (pmp). .
e From 2007 to 2009, acceptance rates pmp have
fallen in Northern Ireland (88), Scotland (104) .
and Wales (120) whilst they have risen slightly in
England (109).

The median age of all incident patients was 64.8
years and for non-Whites 57.1 years.

Diabetic renal disease remains the single most
common cause of renal failure (25%).

By 90 days, 69.1% of patients were on haemodialy-
sis, 17.7% on peritoneal dialysis, 6.7% had had a
transplant and 6.5% had died or stopped treatment.
The mean eGEFR at the start of RRT was 8.6 ml/min/
1.73m* which has been stable for the last three
years.

There was no relationship between social depriva-
tion and presentation pattern.

Late presentation (<90 days) has fallen from 27%
in 2004 to 19% in 2009.
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Introduction

This chapter includes analyses of adult patients
starting renal replacement therapy (RRT) in the UK in
2009. It describes regional and national variations in
acceptance rates onto RRT in the UK, the demographics
and clinical characteristics of all patients starting RRT
in the UK and late presentation to a renal centre
for initiation of RRT. The methodology and the results
for these analyses are discussed in three separate
sections.

Definitions

The definition of incident patients is given in detail
in appendix B: definitions and analysis criteria (www.
renalreg.com/Report-Area/Report2010/appendix-B.pdf).
In brief, it is all patients over 18 who commenced RRT in
the UK in 2009 and who did not recover renal function
within 90 days: this does not include those with a
failed renal transplant who return to dialysis as they
started RRT with or before the transplant.

Small differences may be seen in the 2004 to 2008
figures now quoted when compared with previous
publications because of retrospective updating of data
in collaboration with renal centres, in particular for
patients who were initially thought to have acute renal
failure. As last year, rather than allocating all pre-
emptive transplants to the transplanting centre, an
attempt was made to allocate these patients to their
work up centre. This was not possible for all such
patients and consequently some patients probably
remained incorrectly allocated to the transplanting
centre.

The term established renal failure (ERF) used within
this chapter is synonymous with the terms end stage
renal failure (ESRF) and end stage renal disease
(ESRD), which are in more widespread international
usage. Within the UK, patient groups have disliked the
term ‘end stage’ which formerly reflected the inevitable
outcome of this disease.

UK Renal Registry coverage

The UK Renal Registry (UKRR) received individual
patient level data from all adult renal centres in the UK
(5 renal centres in Wales, 6 in Northern Ireland, 9 in
Scotland and 52 in England). Data from centres in Scot-
land were obtained from the Scottish Renal Registry.
Data on children and young adults can be found in
chapter 5: Demography of the UK Paediatric Renal
Replacement Therapy population in 2009.

10

The Thirteenth Annual Report

1 Geographical variation in acceptance rates

Over the years, there have been wide variations in
acceptance trends between renal centres. Equity of
access to RRT is an important aim but the need for
RRT depends on many variables including age, gender,
social deprivation, ethnicity and medical, social and
demographic factors such as underlying conditions.
Thus comparison of crude acceptance rates by
geographical area can be misleading. This year’s report
again uses age and gender standardisation as well as
showing crude rates. It also gives the ethnic minority
percentage of each area as this influences acceptance
rates. More detailed investigations into variation in
acceptance rates are continuing at the UKRR.

Methods

Crude acceptance rates were calculated per million population
(pmp) and standardised acceptance ratios were calculated as
detailed in appendix D: methodology used for analyses of PCT/
HBs (www.renalreg.com/Report-Area/Report2010/appendix-D.pdf).
Briefly, data from all areas covered by the Registry for the relevant
year were used to calculate overall age and gender specific accept-
ance rates. The age and gender breakdown of the population in
each Primary Care Trust (PCT) area in England, Local Health
Board (HB) in Wales, Scottish Health Board (HB) and the
Health and Social Care Trust Areas in Northern Ireland (HSC)
was obtained from the Office for National Statistics (ONS) [1].
These will be referred to by the umbrella term ‘PCT/HB’ in this
report. This population breakdown was extrapolated by the ONS
from the 2001 census data to mid-2009 estimates. For Wales and
Northern Ireland the population data were aggregated from local
authority to health board level. The population breakdown and
the overall acceptance rates were used to calculate the expected
age and gender specific acceptance numbers for each PCT/HB.
The age and gender standardised acceptance ratio was the observed
acceptance numbers divided by the expected acceptance numbers.
A ratio below 1 indicated that the observed rate was less than
expected given the area’s age structure. This was statistically
significant if the upper confidence limit was less than 1. Analyses
were undertaken for each of the last 6 years and, as the incident
numbers for one year can be small for smaller areas, a combined
6 years analysis was also done. The proportion of non-Whites in
each PCT/HB area was obtained from the ONS from the 2001
Census for Northern Ireland, Scotland and Wales and from the
ONS revised estimates for 2007 for England.

As part of continuing quality control, checks on the accuracy of
data received are repeatedly carried out. A small degree of under-
reporting of patients has been identified for 2009 in the following
centres: Belfast (9), Dorset (9), Basildon (3), Antrim (3), Derry
(3), Norwich (3), Doncaster (1), Tyrone (1), Ulster (1), Newry
(1), Chelmsford (1), total 35. These patients have been added to
tables 1.1 and 1.3 and figure 1.1 but are not included in any
other analyses in this chapter.
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Adult patients starting RRT in 2009 in the UK

Table 1.1. Number of new adult patients starting RRT in the UK in 2009

England Wales Scotland N Ireland UK
All UK centres 5,673 359 540 158 6,730
*Total estimated population mid-2009 (millions) 51.8 3.0 5.2 1.8 61.8
Acceptance rate (pmp) 109 120 104 88 109
(95% CI) (107-112)  (107-132)  (95-113) (75-102)  (106-112)

* data extrapolated by the Office for National Statistics — based on the 2001 census

Results

In 2009 the number of adult patients starting RRT in
the UK was 6,730 equating to an acceptance rate of
109 pmp (table 1.1), slightly higher than in 2008. Wales
remained the country with the highest acceptance rate
(figure 1.1). For England, acceptance rates have been
stable for the last 4 years. There continued to be very
marked gender differences in take-on rates, 137 pmp
(95% CI 133-141) in males and 82pmp (95% CI
78-85) in females.

Table 1.2 shows acceptance rates and standardised
ratios for PCT/HBs. The ratios calculated using combined
data from up to six years have been used in determining
significantly high and low areas. Provided that the area
has been covered by the Registry for at least three years
(all but one PCT/HB) significantly high areas have been
shaded with bold text and significantly low areas shaded
with italicised text in table 1.2. There were wide variations
between areas, with 49 being significantly high and 47
being significantly low out of a total of 178 areas. As
would be expected, urban areas with high percentages of
non-White residents tended to have high acceptance
rates. Figure 1.2 shows the positive correlation between
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Fig. 1.1. RRT incident rates in the countries of the UK 1990-2009

the standardised ratios and the percentage of the
PCT/HB that is non-White.

Confidence intervals are not presented for the crude rates
per million population but figures D1 and D2 in appendix
D (www.renalreg.com/Report-Area/Report2010/appendix-
D.pdf) show the confidence limits around the national
average rate for different sized areas and allow an
individual area’s rate to be compared to the average to
ascertain if it is higher or lower than expected.

The number of new patients accepted by each renal
centre from 2004 to 2009 is shown in table 1.3, along
with the percentage change in incident number between
these years for those centres with full reporting during
that period. Some centres have had an increase in new
patients over time and others have fallen. The variation
may reflect chance fluctuation, the introduction of new
centres, completeness of reporting, changing incidence
of established renal failure, changes in referral patterns,
changes in catchment populations and areas or the intro-
duction of conservative care programmes. For the first
time this year the rate per million population has been
presented for each centre. This has previously not been
possible as accurate catchment populations were not
available. For a full description of the methodology
used see appendix E: methodology for estimating
catchment populations (www.renalreg.com/Report-Area/
Report2010/appendix-E.pdf). In brief, the patient post-
code for each prevalent dialysis patient in 2007 was used
to create a series of overlapping areas corresponding to
each renal centre. These small areas were then assigned
to a Census Area Statistics ward using geographical infor-
mation system technology and the population in each area
assigned to its respective renal centre. This methodology
was used for England only. Estimates of the catchment
populations in Wales and Northern Ireland were supplied
by personal communication from Dr K Donovan, Dr A
Williams and Dr D Fogarty. No data were available from
Scotland. These estimates will not be accurate for new cen-
tres and centres with changes in catchment populations
since 2007 (e.g. Bristol, Cambridge and Ipswich, which
have lost catchment population since 2007 and Dorset
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Table 1.2. Crude adult acceptance rates (pmp) and standardised ratios 2004—2009

Blank cells — no data returned to the Registry for that year

Areas with data for minimum 3 years and with significantly low acceptance ratios over 6 years are italicised in greyed areas, those with
significantly high ratios are bold in greyed areas.

O/E = standardised acceptance rate ratio.

% non-White = percentage of the PCT/HB population that is non-White, from 2001 census (revised by ONS to 2007 for England)
PCT/HB = Primary Care Trust (England), Local Health Board (Wales), Scottish Health Board (Scotland), Health and Social Care areas
(N Ireland)

For those areas not covered by the Registry for the entire period 2004-2009, the combined years standardised acceptance rate ratios and the
acceptance rates are averages for the years covered by the Registry

pmp = per million population

LCL = lower 95% confidence limit

UCL = upper 95% confidence limit

Tot pop 2004 | 2005 | 2006 | 2007 | 2008 2009 2004-2009 % non-
UK Area PCT/HB (2009) O/E| O/E| O/E| O/E| O/E| O/E pmp| O/E LCL UCL pmp | White
North County Durham 506,600 0.89 | 091 0.86 | 0.66 | 0.68 | 0.78 89 0.79 0.71 0.89 90 2.5
East Darlington 100,600 0.78 | 0.36 | 0.69 | 1.14 | 096 | 0.97 109 0.82 0.63 1.07 91 3.3
Gateshead 190,500 0.96 | 094 | 0.90 | 0.86 | 0.55 | 0.87 100 | 0.85 0.70 1.02 95 3.8
Hartlepool 90,800 1.11 | 094 | 1.38 | 0.50 | 1.30 | 0.71 77 | 0.99 0.77 1.28 106 2.6
Middlesbrough 140,300 1.01 | 1.01 | 1.44 | 1.18 | 1.25 | 0.63 64 1.09 0.89 1.34 109 8.6
Newcastle 284,300 1.16 | 1.12 | 0.85 | 1.18 | 1.03 | 0.87 84 1.03 0.89 1.20 99 9.7
North Tyneside 197,000 094 | 0.78 | 0.78 | 0.84 | 0.49 | 0.89 102 0.78 0.65 0.95 88 3.6
Northumberland 311,200 0.86 | 0.61 0.73 | 0.72 | 0.67 | 0.62 77 0.70 0.60 0.82 86 2.2
Redcar and Cleveland 137,600 1.15 | 0.76 | 0.84 | 0.98 | 0.67 | 0.86 102 0.87 0.71 1.08 102 3.0
South Tyneside 152,600 0.95 | 0.89 1.07 | 1.03 | 0.51 1.27 144 0.95 0.78 1.16 107 4.8
Stockton-on-Tees Teaching 191,100 1.04 | 0.81 | 0.82 | 0.63 | 0.78 | 0.69 73 0.79 0.65 0.97 83 4.7
Sunderland Teaching 281,700 0.68 | 0.83 | 0.69 | 1.05 | 0.83 | 0.97 106 | 0.84 0.72 0.99 92 3.3
North Ashton, Leigh and Wigan 306,400 079 | 0.95 | 0.70 | 0.94 | 0.83 | 0.60 65 0.80 0.69 0.94 86 2.9
West Blackburn with Darwen Teaching 139,900 1.19 | 1.50 | 1.42 | 1.29 | 045 | 0.93 8 | 1.13 091 139 104 22.7
Blackpool 140,000 027 | 0.69 | 0.59 | 096 | 0.96 | 1.03 121 0.76 0.60 0.95 88 3.7
Bolton 265,600 0.79 | 0.70 | 0.87 | 0.92 [ 0.92 | 0.90 94 | 0.85 0.72 1.01 88 12.3
Bury 182,800 085 | 0.80 | 0.55 | 0.71 | 0.76 | 0.83 88 | 0.75 0.61 0.92 78 8.5
Central and Eastern Cheshire 456,000 0.65 | 0.60 | 0.75 88 | 0.67 055 0.80 78 3.4
Central Lancashire 457,800 0.66 | 0.74 | 0.56 | 0.79 | 0.93 | 0.94 103 0.77 0.68 0.88 83 6.7
Cumbria Teaching 494,900 0.61 0.86 | 0.65 | 0.61 0.69 | 0.60 75 0.67 0.59 0.76 82 2.0
East Lancashire Teaching 380,900 070 | 0.73 | 092 | 0.77 | 0.67 | 0.83 89 0.77 0.67 0.89 82 9.4
Halton and St Helens 295,900 0.82 1.18 1.15 | 1.01 | 0.61 | 0.94 101 0.96 0.83 1.10 103 2.1
Heywood, Middleton and 204,900 094 | 094 | 1.10 112 1.00 0.78 1.27 102 12.6
Rochdale
Knowsley 149,300 099 | 0.86 | 0.75 | 1.08 | 0.45 | 0.77 80 0.81 0.65 1.02 84 2.8
Liverpool 442,400 1.13 | 1.33 | 1.24 | 1.05 | 1.17 | 1.21 120 1.19 1.06 1.33 117 8.3
Manchester Teaching 483,500 1.26 | 1.38 | 1.47 118 | 1.37 1.17 1.60 112 23.4
North Lancashire Teaching 327,000 0.41 | 043 | 0.51 | 0.61 | 0.52 | 0.72 89 | 054 045 0.64 65 4.2
Oldham 219,200 0.70 | 0.65 | 0.84 | 0.85 | 1.12 | 0.73 73 0.82 0.68 0.99 81 12.2
Salford 225,300 053 | 0.36 | 099 | 052 | 1.13 | 0.84 84 | 0.74 0.60 0.90 73 7.7
Sefton 273,400 050 | 0.90 | 0.82 | 0.57 | 0.84 | 0.78 95 | 0.74 0.63 0.87 88 2.6
Stockport 283,600 0.77 | 0.77 | 0.53 60 | 0.69 0.55 0.88 79 6.4
Tameside and Glossop 249,100 1.35 | 0.68 | 0.92 96 0.98 0.79 1.23 104 5.9
Trafford 215,400 1.02 | 0.55 1.12 121 0.90 0.70 1.15 97 11.2
Warrington 197,900 098 | 0.72 | 0.73 | 0.55 | 0.60 | 1.03 111 0.76 0.63 0.93 82 3.5
Western Cheshire 232,900 1.08 | 0.56 | 0.85 | 0.86 | 0.58 | 0.94 112 | 0.81 0.68 0.96 94 3.1
Wirral 308,600 1.20 | 1.18 | 0.76 | 0.75 | 0.78 | 0.78 91 0.90 0.78 1.04 103 2.8
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Table 1.2. Continued

Adult patients starting RRT in 2009 in the UK

Tot pop 2004 | 2005 | 2006 | 2007 | 2008 2009 2004-2009 % non-
UK Area PCT/HB (2009) O/E| O/E| O/E| O/E| O/E| O/E pmp| O/E LCL UCL pmp | White
Yorkshire Barnsley 226,500 0.88 | 0.74 | 0.89 | 0.83 1.10 | 0.92 102 0.89 0.75 1.06 98 2.7
and the Bradford and Airedale Teaching 506,900 1.27 | 1.33 | 090 | 1.55 | 1.15 | 0.94 89 | 1.19 1.07 1.32 111 25.0
Humber | 0, derdale 201,500 | 1.13 | 0.86 | 0.86 | 0.87 | 0.87 | 1.02 109 | 093 078 112 98 9.8
Doncaster 290,200 095 | 0.70 | 0.78 | 0.61 | 0.82 | 1.08 121 0.82 0.70 0.96 91 4.3
East Riding of Yorkshire 337,100 0.73 1.09 | 0.62 | 0.70 | 0.98 | 0.94 119 0.84 0.74 0.97 105 3.0
Hull Teaching 262,700 1.28 1.20 | 0.83 1.00 1.00 1.01 9 1.05 0.90 1.22 102 5.8
Kirklees 406,800 1.36 | 0.77 1.15 | 0.69 | 0.76 1.16 118 0.98 0.86 1.11 98 16.0
Leeds 787,600 1.05 1.18 | 0.92 | 0.80 | 0.98 | 0.84 81 0.96 0.88 1.06 92 11.8
North East Lincolnshire 158,600 1.12 1.22 1.10 1.11 1.11 0.85 95 1.08 0.90 1.30 120 3.1
North Lincolnshire 157,100 1.26 1.01 1.01 0.75 | 0.81 0.76 89 0.93 0.77 1.13 107 3.2
North Yorkshire and York 796,300 1.01 | 0.94 | 088 | 0.78 | 0.73 | 0.82 97 | 0.86 0.78 0.94 100 3.7
Rotherham 253,900 1.18 | 1.18 | 0.90 | 1.02 | 1.38 | 0.97 106 1.10 0.95 1.27 120 5.2
Sheffield 547,100 1.18 | 1.05 | 1.10 | 1.15 | 1.10 | 1.20 122 1.13 1.02 1.25 114 12.2
Wabkefield District 323,800 099 | 0.69 | 1.04 | 0.67 | 0.72 | 0.62 68 0.79 0.68 0.92 85 4.3
East Bassetlaw 111,900 0.58 | 1.01 | 0.59 | 1.57 | 0.60 | 0.76 89 | 0.86 0.67 1.09 100 3.1
Midlands | Derby City 244,300 | 1.10 | 1.31 | 1.17 | 0.99 | 1.54 | 144 147 | 126 1.09 145 128 | 15.0
Derbyshire County 726,400 0.70 | 0.65 | 0.68 | 0.75 | 1.03 0.75 88 0.76 0.69 0.84 89 3.2
Leicester City 304,800 1.41 | 1.46 | 1.61 1.84 | 1.47 | 1.57 138 1.56 1.38 1.77 136 38.2
Leicestershire County and Rutland 683,200 0.67 | 0.74 | 0.85 | 0.85 | 0.70 | 0.75 8 | 0.76 0.69 0.84 86 7.7
Lincolnshire Teaching 700,200 0.71 1.03 | 083 | 0.80 | 0.68 | 0.74 91 0.80 0.72 0.88 98 3.3
Northamptonshire Teaching 684,000 0.69 | 0.84 | 0.88 | 0.98 | 1.20 | 0.82 86 | 0.91 0.82 1.00 95 7.4
Nottingham City 300,800 1.20 | 1.39 | 1.33 | 096 | 1.34 | 1.09 93 1224 1.06 1.41 103 18.7
Nottinghamshire County 665,000 1.01 1.20 1.12 1.08 | 091 1.01 116 1.06 0.97 1.16 120 5.1
Teaching
West Birmingham East and North 407,400 1.63 | 1.97 | 1.87 | 1.49 | 1.67 | 1.46 140 1.68 1.52 1.86 160 23.8
Midlands | Coventry Teaching 312,600 | 0.97 | 0.98 | 1.09 | 1.36 | 1.58 | 1.71 166 | 1.29 113 146 124 | 19.6
Dudley 306,500 1.12 | 0.96 | 0.88 | 0.92 | 0.84 1.42 163 1.02 0.89 1.17 116 8.5
Heart of Birmingham Teaching 280,500 241 | 2.14 | 2.46 | 2.62 | 3.04 | 2.87 214 2.60 2.33 2.89 193 61.8
Herefordshire 179,000 1.01 | 0.81 | 0.72 | 0.78 | 0.91 1.13 145 0.89 0.74 1.06 113 2.4
North Staffordshire 211,500 0.55 | 0.91 1.12 132 0.86 0.67 1.09 102 3.5
Sandwell 291,100 198 | 1.47 | 143 | 1.55 | 2.11 | 1.74 179 1.71 1.53 191 174 21.8
Shropshire County 291,900 1.11 | 0.76 | 0.93 | 0.76 1.14 | 0.74 92 0.91 0.79 1.04 112 3.0
Solihull 205,200 1.26 1.13 1.28 | 0.84 1.01 1.35 156 1.14 0.98 1.34 130 9.0
South Birmingham 341,200 1.82 | 1.32 | 1.05 | 1.30 | 1.54 | 1.38 135 1.39 1.24 1.57 135 17.9
South Staffordshire 609,300 0.93 | 093 | 0.84 97 | 0.90 0.78 1.03 104 4.7
Stoke on Trent 246,900 1.23 | 097 | 1.40 150 1.20 0.98 1.46 130 7.1
Telford and Wrekin 162,300 1.25 | 0.80 1.10 1.71 1.00 1.20 123 1.18 0.98 1.41 120 6.6
Walsall Teaching 255,800 1.54 | 1.18 | 1.36 | 1.24 | 1.31 1.11 121 1.29 1.12 1.47 139 14.7
Warwickshire 535,100 0.86 | 0.97 1.06 1.03 | 0.95 | 0.99 114 0.98 0.88 1.09 111 6.7
Wolverhampton City 238,500 1.80 | 1.68 | 1.22 | 1.00 | 1.43 | 1.13 122 1.37 1.19 1.57 145 23.8
Worcestershire 556,600 090 | 0.78 | 0.69 | 0.80 | 0.96 | 1.09 129 0.87 0.78 097 102 4.4
East of Bedfordshire 411,100 086 | 0.66 | 1.11 | 0.56 | 0.72 | 0.87 92 0.80 0.70 0.91 84 9.3
England Cambridgeshire 607,200 093 | 093 | 1.06 | 0.85 | 0.82 | 1.06 114 | 0.94 0.85 1.05 100 7.4
East and North Hertfordshire 545,600 0.64 | 0.75 | 0.88 | 0.65 | 0.76 | 0.77 81 0.74 0.66 0.84 77 8.8
Great Yarmouth and Waveney 214,000 1.29 1.21 1.25 1.20 1.20 | 0.48 61 1.10 0.95 1.28 139 3.5
Luton 194,600 0.87 | 1.50 | 1.26 | 1.44 | 1.05 | 1.07 98 1.20 1.01 143 109 31.5
Mid Essex 371,300 1.07 | 088 | 0.85 | 0.94 | 0.82 | 0.71 78 0.87 0.76 1.00 96 5.1
Norfolk 757,200 0.86 | 1.14 | 1.00 | 1.06 | 091 | 0.61 77 | 0.93 0.85 1.01 115 3.9
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Table 1.2. Continued

Tot pop | 2004 | 2005 | 2006 | 2007 | 2008 2009 2004-2009 % non-
UK Area PCT/HB (2009) | O/E| O/E| O/E| O/E| O/E| O/E pmp| O/E LCL UCL pmp| White
East of North East Essex 324,800 1.60 | 059 71 | 1.10 089 136 132 6.4
England | peterborough 171,000 | 0.85 | 1.16 | 1.16 | 1.05 | 1.11 | 1.31 129 | 1.1l 092 134 108 13.0
South East Essex 336,500 | 1.17 | 0.86 | 1.28 | 1.08 | 090 | 0.61 71 | 098 086 1.12 114 5.7
South West Essex 405,000 | 1.24 | 0.89 | 1.10 | 090 | 1.11 | 070 72 | 099 087 112 100 7.6
Suffolk 596,200 | 0.78 | 0.94 | 0.80 | 092 | 0.78 | 0.87 102 | 085 076 094 99 5.7
West Essex 282,400 | 1.00 | 0.70 | 0.79 | 070 | 0.42 | 0.75 81 | 0.72 061 086 78 7.9
West Hertfordshire 549,900 | 0.63 | 0.74 | 0.97 | 081 | 1.13 | 0.94 98 | 087 078 098 90 11.1
London Barking and Dagenham 176,000 | 1.26 | 0.83 | 092 | 099 | 1.72 | 1.41 119 | 1.19 098 144 99 23.7
Barnet 343,200 071 | 152 | 1.86 | 1.39 | 1.17 114 | 1.34 117 152 131 | 29.4
Bexley 225,800 | 0.83 | 0.99 | 1.14 | 1.08 | 1.16 | 1.34 142 | 1.09 093 128 114 13.0
Brent Teaching 255,200 1.66 | 2.09 | 2.17 | 259 243 | 2.13 1.86 244 203 | 535
Bromley 310,200 | 0.96 | 1.05 | 0.82 | 0.74 | 1.24 | 096 103 | 0.96 083 1.11 102 11.9
Camden 231,600 092 | 1.19 | 1.19 | 1.09 | 143 117 | 1.17 097 140 96 24.9
City and Hackney Teaching 227,100 121 | 138 | 1.38 | 209 163 | 1.51 125 1.82 120 | 357
Croydon 342,800 | 1.28 | 1.69 | 1.01 | 1.65 | 1.59 | 1.73 166 | 149 1.33 1.67 141 34,5
Ealing 316,300 | 2.15 | 1.78 | 1.93 | 1.98 | 1.56 | 2.41 215 | 1.96 176 2.19 174 | 40.7
Enfield 291,400 1.03 | 154 | 1.13 | 1.35 | 1.26 120 | 1.26 1.09 146 121 | 28.0
Greenwich Teaching 226,200 | 0.85 | 2.10 | 1.09 | 1.61 | 1.70 | 1.48 128 | 148 127 172 127 | 26.1
Hammersmith and Fulham 169,800 | 1.75 | 1.20 | 1.15 | 1.36 | 0.61 | 1.31 112 | 122 1.01 148 103 | 21.0
Haringey Teaching 225,400 136 | 1.46 | 1.47 | 1.73 | 1.02 84 | 141 119 167 118 | 33.1
Harrow 228,600 133 | 0.65 | 1.78 | 2.03 201 | 1.45 122 172 145 | 447
Havering 234,500 094 | 076 | 076 | 065 72 | 078 063 097 87 8.8
Hillingdon 262,500 | 1.47 | 1.08 | 1.49 | 1.03 | 1.51 | 1.25 118 | 1.30 1.13 150 122 | 259
Hounslow 234,200 | 2.10 | 145 | 1.72 | 1.54 | 1.25 | 1.81 158 | 1.64 142 1.88 142 | 37.8
Islington 192,100 173 | 159 | 1.47 | 1.15 | 144 115 | 147 123 177 119 | 229
Kensington and Chelsea 169,900 081 | 064 | 1.16 | 059 59 | 0.80 0.61 1.04 81 22.6
Kingston 166,900 090 | 128 | 091 84 | 1.03 078 137 9 19.9
Lambeth 283,400 | 1.43 | 1.87 | 157 | 2.06 | 1.62 | 202 159 | 1.77 155 201 138 | 32.0
Lewisham 264,300 | 1.92 | 1.78 | 1.69 | 2.02 | 1.57 | 238 197 | 1.89 1.67 214 155 | 344
Newham 241,200 | 2.16 | 2.22 | 233 | 1.75 | 2.01 | 2.63 195 | 2.18 192 248 161 57.0
Redbridge 267,700 | 134 | 0.96 | 099 | 1.39 | 1.55 | 1.74 161 | 1.33 1.16 153 121 | 409
Richmond and Twickenham 189,400 0.75 | 0.70 | 0.82 79 | 0.75 0.56 1.02 74 11.7
Southwark 285,600 | 1.25 | 1.69 | 1.49 | 2.27 | 2.05 | 1.53 123 | 1.72 152 196 137 | 34.
Sutton and Merton 398,900 130 | 151 | 1.22 115 | 1.35 115 1.58 129 | 20.8
Tower Hamlets 234,800 | 1.26 | 1.59 | 1.47 | 1.71 | 1.88 | 1.88 132 | 1.64 141 191 115 | 22.8
Waltham Forest 224,500 147 | 246 | 1.49 | 152 129 | 1.74 147 205 150 | 36.6
Wandsworth 286,900 1.87 | 148 | 203 164 | 179 150 213 146 19.7
Westminster 249,200 141 | 071 | 1.36 | 1.58 140 | 1.26 1.05 152 114 | 27.8
South Brighton and Hove City 256,200 | 1.02 | 091 | 0.82 | 095 | 1.19 | 1.17 113 | 1.01 086 119 97 8.7
East East Sussex Downs and Weald 333,700 | 1.I5 | 0.64 | 0.92 | 083 | 0.64 | 055 72 | 078 0.68 0.90 100 4.9
Coast Eastern and Coastal Kent 732,100 130 | 1.19 | 1.06 123 | 1.19 106 133 138 5.3
Hastings and Rother 178,400 | 1.00 | 0.72 | 1.06 | 0.56 | 0.77 | 0.95 123 | 0.84 070 1.01 107 5.2
Medway 254,900 150 | 073 | 090 90 | 1.05 0.84 130 106 75
Surrey 1,100,500 | 0.80 | 0.61 | 0.80 | 0.83 | 0.95 | 0.97 106 | 0.83 077 090 90 83
West Kent 678,600 1.03 | 1.00 | 097 108 | 1.00 0.88 1.14 112 6.8
West Sussex 792,900 | 056 | 0.78 | 0.84 | 0.86 | 0.89 | 071 8 | 078 071 085 93 5.8
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Table 1.2. Continued

Adult patients starting RRT in 2009 in the UK

Tot pop 2004 | 2005 | 2006 | 2007 | 2008 2009 2004-2009 % non-

UK Area PCT/HB (2009) O/E| O/E| O/E| O/E| O/E| O/E pmp| O/E LCL UCL pmp | White
South Berkshire East 399,600 1.07 | 1.23 | 1.27 | 1.36 | 1.29 | 1.25 120 1.25 1.11 1.40 118 18.9
Central Berkshire West 466,600 1.03 | 1.25 | 1.04 | 0.92 | 1.15 | 0.93 92 1.05 0.94 1.18 103 10.1
Buckinghamshire 508,700 0.76 | 0.63 | 0.67 | 0.77 | 0.79 | 0.94 102 | 0.76 0.67 0.86 82 10.4
Hampshire 1,289,100 | 0.62 | 0.67 | 0.81 077 | 0.79 | 0.82 94 0.75 0.69 0.81 85 4.2
Isle of Wight National Health Service 140,200 0.65 | 0.39 | 047 | 0.21 | 0.27 | 0.16 21 0.36 0.26 0.49 46 3.6
Milton Keynes 242,300 0.84 | 0.73 | 0.78 | 1.09 | 0.92 | 0.94 87 | 0.88 0.74 1.06 81 12.7
Oxfordshire 615,900 081 | 0.88 | 0.83 | 0.69 | 0.68 | 1.00 104 | 0.81 0.73 0.91 84 8.1
Portsmouth City Teaching 203,400 0.69 | 0.65 | 0.72 | 093 | 0.88 | 0.68 64 0.76 0.62 0.94 70 8.0
Southampton City 237,000 0.71 | 0.66 | 0.77 | 0.86 | 1.18 | 0.79 72 0.83 0.69 1.00 75 11.4
South Bath and North East Somerset 177,500 1.30 | 1.06 | 0.90 | 1.02 | 0.71 1.28 141 1.04 0.87 1.24 113 5.8
West Bournemouth and Poole Teaching 306,000 0.71 | 0.69 | 0.71 | 0.67 | 0.83 | 0.59 69 | 0.70 0.60 0.82 81 5.0
Bristol 433,000 1.30 | 1.14 | 1.33 | 1.02 | 1.48 | 1.31 120 1.26 1.13 142 115 11.6
Cornwall and Isles of Scilly 532,900 1.36 | 0.70 | 1.06 | 0.88 | 0.87 | 1.01 128 0.98 0.88 1.08 122 2.8
Devon 747,500 099 | 1.03 | 092 | 1.03 | 1.09 | 0.97 124 1.01 0.93 1.09 127 3.3
Dorset 404,200 0.73 | 0.56 | 0.52 | 0.77 | 0.86 | 0.68 94 | 0.69 0.60 0.78 93 3.5
Gloucestershire 588,700 0.90 | 0.85 | 1.00 | 0.88 | 0.64 | 1.14 132 | 0.90 0.81 1.00 103 4.7
North Somerset 209,400 1.17 | 1.09 | 0.84 | 0.78 | 1.20 | 0.90 110 0.99 0.85 1.17 119 3.6
Plymouth Teaching 256,700 1.09 | 1.09 | 1.85 | 1.72 | 1.01 | 1.18 121 1.33 1.16 1.52 135 4.4
Somerset 523,600 081 | 0.63 | 0.75 | 0.66 | 0.79 | 1.04 130 | 0.78 0.70 0.87 96 3.2
South Gloucestershire 262,300 1.01 1.23 | 096 | 0.90 | 0.90 | 0.63 69 0.94 0.80 1.09 100 5.0
Swindon 203,700 1.07 | 0.70 | 0.80 | 0.53 | 1.10 | 1.11 113 0.88 0.73 1.06 88 7.1
Torbay 133,900 1.26 | 095 | 0.73 | 0.85 | 1.65 | 0.69 90 1.02 0.84 1.23 131 3.1
Wiltshire 456,000 0.57 | 0.79 | 0.65 | 0.62 | 0.83 | 0.78 9 | 0.71 0.62 0.81 80 3.4
Wales Betsi Cadwaladr University 679,000 1.04 | 1.38 | 1.11 | 1.13 [ 097 | 0.87 105 | 1.08 0.99 1.18 128 1.0
Powys Teaching 131,700 0.82 | 1.19 | 0.79 | 1.09 | 092 | 1.04 137 | 0.97 0.80 1.18 127 0.9
Hywel Dda 374,800 1.02 | 1.06 | 0.86 | 1.11 | 1.15 | 0.80 99 1.00 0.89 .12 122 1.0
Abertawe Bro Morgannwg Univ. 502,300 1.25 | 1.06 | 1.41 | 1.50 | 1.23 | 1.57 179 1.34 1.22 147 151 1.6
Cwm Taf 290,500 1.77 | 146 | 1.72 | 1.59 | 1.09 | 1.36 148 1.50 1.33 1.68 161 1.1
Aneurin Bevan 560,600 1.03 | 1.19 | 1.11 1.34 | 0.96 | 0.92 103 1.09 0.99 1.20 121 1.9
Cardiff and Vale University 461,000 1.39 | 1.16 | 1.27 | 1.40 | 1.07 | 1.24 121 1.25 1133 1.39 121 6.7
Scotland Ayrshire & Arran 367,000 091 | 1.16 | 1.30 | 0.84 | 0.87 | 0.86 101 | 099 0.88 1.12 116 0.7
Borders 113,100 141 | 073 | 083 | 1.12 | 1.06 | 1.00 124 1.02 0.82 1.26 125 0.6
Dumfries and Galloway 148,200 1.03 | 1.23 | 1.06 | 0.82 | 1.08 1.04 135 1.04 0.87 1.25 134 0.7
Fife 363,400 1.00 | 1.41 1.00 | 092 | 0.97 | 1.08 121 1.06 0.94 1.20 118 1.3
Forth Valley 291,400 0.69 | 1.00 | 0.88 | 1.30 | 0.78 | 1.07 117 0.96 0.83 1.11 104 1.1
Grampian 545,400 1.19 | 1.03 | 0.84 | 0.89 | 0.90 | 0.83 92 | 0.94 0.85 1.05 103 1.6
Greater Glasgow & Clyde 1,199,000 1.27 | 1.17 | 1.11 | 1.06 | 0.95 | 0.99 103 | 1.09 1.02 1.17 112 3.4
Highland 311,000 1.13 | 1.47 | 0.87 | 0.88 | 0.76 | 0.71 87 | 0.96 0.84 1.10 116 0.8
Lanarkshire 562,500 095 | 0.77 | 095 | 0.87 | 0.74 | 0.87 92 0.86 0.76 0.96 91 1.2
Lothian 826,200 1.01 1.03 | 1.03 | 0.84 | 0.96 | 0.82 84 0.95 0.87 1.04 96 2.8
Orkney 20,000 0.45 | 1.27 | 0.80 | 0.41 | 1.22 | 1.24 150 | 0.90 0.52 1.55 108 0.4
Shetland 22,000 1.35 | 0.42 | 0.00 | 1.61 | 0.00 | 0.82 91 0.69 0.37 1.28 76 1.1
Tayside 399,600 1.31 | 1.38 | 1.00 | 1.27 | 1.14 | 1.28 150 | 1.23 1.10 1.36 142 1.9
Western Isles 26,100 1.30 | 0.00 | 0.87 | 1.76 | 0.29 | 0.89 115 0.85 0.53 1.37 109 0.6
N Ireland | Belfast 334,600 1.58 | 1.59 | 1.28 | 1.01 | 0.70 69 1.23 1.07 1.41 123 1.1
Northern 458,300 1.59 | 1.21 | 1.29 | 1.10 | 0.75 76 1.19 1.06 1.34 121 0.6
Southern 354,000 1.25 | 0.62 | 0.60 | 1.02 | 0.83 76 0.86 0.73 1.01 80 0.4
South Eastern 344,200 1.25 | 096 | 0.89 | 0.84 | 0.62 64 | 091 0.78 1.06 94 0.7
Western 297,900 096 | 1.26 | 1.06 | 0.81 | 1.19 111 1.06 0.90 1.24 99 0.5
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which gained catchment population); there are also some
pre-emptive transplant patients who have been allocated
to the transplant centre. Estimation of a centre’s catch-
ment population therefore remains an inexact science
and these figures should be regarded as indicative only.

For those centres reporting continuously since 2004,
only England has seen an increase in numbers of
accepted patients (9.6%), whilst there was a fall for
Scotland. For Wales there was an increase and then a
fall again resulting in a negligible overall change since
2004. Northern Ireland could not be included in the
analysis as the UKRR only received data from 2005
onwards. The overall number of accepted patients in
the UK remained relatively stable between 2008 and
2009.

Table 1.3. Number of new patients accepted by individual renal centres reporting to the UK Renal Registry 2004-2009

Year Catchment 2009
population rate

Country Centre 2004 2005 2006 2007 2008 2009 (millions) pmp (95% CI)

England B Heart 106 121 115 101 106 99 0.72 137 (110-164)
B QEH 197 199 187 225 268 253 1.62 156 (137-175)
Basldn 46 32 45 39 40 29 0.41 71 (45-97)
Bradfd 61 67 50 88 63 54 0.58 93 (68-118)
Brightn 119 112 130 119 121 125 1.20 105 (86-123)
Bristol 164 175 176 157 176 157 1.57 100 (84-116)
Camb 107 111 155 127 113 138 1.27 109 (91-127)
Carlis 29 31 27 26 30 24 0.31 76 (46-107)
Carsh 173 183 186 196 216 207 1.92 108 (93-123)
Chelms 50 40 49 52 34 39 0.47 84 (57—1 10)
Colchr* n/a n/a n/a n/a 60 15 * *
Covnt 80 85 105 112 115 119 0.87 137 (112-161)
Derby 67 72 69 63 92 78 0.65 120 (94-147)
Donc n/a n/a n/a 18 26 41 * * *
Dorset 61 49 53 64 85 79 0.73 109 (85-133)
Dudley 54 38 45 39 47 66 0.42 159 (121-197)
Exeter 109 111 106 125 135 140 1.03 136 (114-159)
Glouc 54 61 72 58 47 79 0.58 137 (107-168)
Hull 108 127 105 99 113 102 0.99 103 (83-123)
Ipswi* 46 59 42 41 38 38 0.56 68% (46-89)
Kent 175 140 128 1.16 110 (91-129)
L Barts 186 185 189 214 206 234 1.68 139 (121-157)
L Guys 122 146 153 165 166 179 1.15 155 (132-178)
L Kings 114 134 112 125 151 127 0.97 131 (108-154)
L Rfree 132 194 184 173 156 1.50 104 (87-120)
L St.G 96 100 108 0.59 184 (150-219)
L West 286 308 314 279 318 359 2.23 161 (145-178)
Leeds 185 171 180 129 161 156 1.65 95 (80-110)
Leic 163 226 243 245 242 222 2.32 96 (83-108)
Liv Ain n/a 29 35 36 42 36 0.29 124 (84-165)
Liv RI 128 138 141 112 102 114 1.20 95 (78-113)
M Hope 112 112 131 121 141 118 1.42 83 (68-98)
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Adult patients starting RRT in 2009 in the UK

Table 1.3. Number of new patients accepted by individual renal centres reporting to the UK Renal Registry 2004-2009

Year Catchment 2009
population rate
Country Centre 2004 2005 2006 2007 2008 2009 (millions) pmp (95% CI)

England M RI 161 134 150 1.47 102 (86-118)
Middlbr 101 84 109 99 93 95 1.01 94 (75-113)
Newc 107 112 106 106 98 100 1.11 90 (73-108)
Norwch 94 118 112 111 89 51 0.79 64 (47-82)
Nottm 107 145 137 129 116 124 1.14 109 (90-128)
Oxford 170 154 160 144 148 171 1.68 102 (87-117)
Plymth 63 60 93 76 69 60 0.48 126 (94-158)
Ports 119 149 175 157 170 151 2.00 75 (63-87)
Prestn 85 124 122 132 113 147 1.51 97 (82-113)
Redng 67 89 86 95 105 98 0.80 122 (98-146)
Sheft 167 158 168 166 180 142 1.49 95 (80-111)
Shrew 55 42 54 58 61 47 0.39 120 (86—154)
Stevng 84 92 122 89 103 97 1.09 89 (71-107)
Sthend 41 34 50 35 36 23 0.32 73 (43-103)
Stoke 87 82 109 0.90 122 (99-144)
Sund 52 59 58 62 45 64 0.59 109 (82-135)
Truro 68 32 52 45 40 51 0.41 124 (90-158)
Wirral 67 60 52 53 42 62 0.52 119 (89-149)
Wolve 105 95 85 68 88 66 0.61 109 (83-135)
York 50 45 48 38 37 46 0.51 91 (65-117)

N Ireland Antrim 42 33 37 40 22 0.30 73 (43-104)
Belfast 130 119 89 69 62 0.55 112 (84-140)
Derry 3 8 6 19 0.18 108 (59-156)
Newry 28 13 15 21 21 0.28 74 (42-106)
Tyrone 24 29 22 25 20 0.18 113 (64-163)
Ulster 9 8 16 14 14 0.30 47 (22-71)

Scotland Abrdn 69 62 53 56 56 53
Airdrie 51 39 55 50 39 47
D & Gall 16 21 21 17 19 17
Dundee 62 75 51 62 64 69
Dunfn 29 44 37 37 30 28
Edinb 97 99 106 95 103 94
Glasgw 186 200 187 189 159 177
Inverns 33 44 27 26 25 19
Klmarnk 29 44 57 36 34 36

Wales Bangor 36 40 42 36 41 30 0.25 120 (77-163)
Cardff 183 184 206 222 152 180 1.45 124 (106-142)
Clwyd 13 26 18 22 15 17 0.20 85 (45-125)
Swanse 95 100 116 126 124 113 0.80 141 (115-167)
Wrexm 29 42 26 27 21 19 0.30 63 (35-92)

England 4,532 4,907 5,199 5,541 5,717 5,673

N Ireland 233 205 187 175 158

Scotland 572 628 594 568 529 540

Wales 356 391 407 433 352 359

UK 5,460 6,159 6,405 6,729 6,773 6,730

% change

Including only centres reporting continuously 2004-2009 since 2004

England 4,532 4,774 5,004 4,820 5,001 4,966 9.6

Scotland 572 628 594 568 529 540 —5.6

Wales 356 392 408 433 353 359 0.8

UK 5,460 5,794 6,006 5,821 5,883 5,865 7.4

Blank cells—no data returned to the registry for that year

n/a — renal centre not yet operational
* Colchester and Doncaster were still expanding and so catchment populations could not be calculated
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2 Demographics and clinical characteristics of
patients accepted onto RRT

Methods

Age, gender, primary renal disease, ethnic origin and modality
were examined for patients starting RRT.

Some centres electronically upload ethnicity coding to their
renal information technology (IT) system from the hospital Patient
Administration Systems (PAS). Ethnicity coding in these PAS
systems is based on self-reported ethnicity and uses a different
coding system [2]. For the remaining centres, ethnicity coding is
performed by clinical staff and recorded directly into the renal IT
system (using a variety of coding systems). For all these analyses,
data on ethnic origin were grouped into Whites, South Asians,
Blacks, Chinese and Others. The details of regrouping of the PAS
codes into the above ethnic categories are provided in appendix
H: ethnicity and ERA-EDTA coding (www.renalreg.com/Report-
Area/Report2010/appendix-H.pdf). Chi-squared, Fisher’s exact,
ANOVA and Kruskal Wallis tests were used as appropriate to
test for significant differences between groups.

Estimated glomerular filtration rate (eGFR) at the start of RRT
was studied amongst patients with eGFR data within 14 days
before the start of RRT. The eGFR was calculated using the
abbreviated 4 variable MDRD study equation [3]. For the purpose
of the eGFR calculation, patients who had missing ethnicity but a
valid serum creatinine measurement were classed as Whites. The
eGFR values were log transformed in order to normalise the data.
Patients with an eGFR >20ml/min/1.73 m* were excluded from
the eGFR analyses due to concerns about possible data extraction
errors.

Results

Age

Incidence rates within the UK have levelled off in the
last three years. (figure 1.3).

Figure 1.4 shows RRT incidence rates for 2009 by age
band. For men, the peak is in the 80-84 age band, for
women 75-79, and overall 75-79 (the high male peak
at 80-84 does not shift the overall figure as there are
relatively few people in this age band).

In 2009, the median age of patients starting renal
replacement therapy was 64.8 years (table 1.4) and this
has changed little over the last six years (data not
shown). The median age of patients starting in England
was lower than that of the other three countries of the
United Kingdom possibly reflecting the larger ethnic
minority population in England. The median age of
incident UK non-White patients was considerably
lower at 57.1 years. This reflects the younger age distribu-
tion of ethnic minority populations in general compared
with the White population (5.1% of ethnic minorities
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Fig. 1.3. UK incident RRT rates between 1980 and 2009

were over 65 years old compared to 16.9% of whites)
[4] and the higher rates of diabetes in South Asian and
Black populations.

Figure 1.5 shows that the 55-64 age band contained
the most patients starting on peritoneal dialysis whereas
the 65-74 age band contained the most patients starting
on haemodialysis.

There were large differences between centres in the
median age of incident patients (figure 1.6). In part
this reflects differences in the age and ethnic structure
of the catchment populations and chance fluctuations,
particularly in small centres. The median age of patients
treated at transplant centres was 63.0 years (IQR 49.0,
74.2) and at non-transplanting centres 66.3 years (IQR
52.6, 75.9) (p < 0.0001).
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Fig. 1.4. Incidence rates by age and gender in 2009
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Table 1.4. Median age of patients starting renal replacement
therapy in 2009 by country

Country Lower quartile Median Upper quartile
England 50.5 64.3 74.8
N Ireland 49.7 68.3 75.4
Scotland 51.5 65.5 74.9
Wales 54.8 68.6 77.0
UK 50.8 64.8 75.1
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Fig. 1.5. Number of incident patients in 2009, by age band and
initial dialysis modality

Gender

As in previous years, more men than women started
RRT in all age groups and this became more prominent
with older age (figures 1.4 and 1.7).

920

Adult patients starting RRT in 2009 in the UK
80
70

60

%%§§%

Percentage male (95% Cl)

50

40
18-24 25-34 35-44 45-54 55-64 65-74 75-84
Age band (years)

=85

Fig. 1.7. Percentage of total patients starting RRT who are male,
by age band in 2009

In the UK as a whole, 61.7% of the 2009 incident
cohort were male.

Ethnicity

This year, 51 centres returned ethnicity data that
were 50% or more complete (table 1.5). Only 27 of
these centres provided ethnicity data for 90% or more
of their incident patients. Ethnicity is not a mandatory
data item for the Scottish Renal Registry and Scotland
has not been included in the table. The low completeness
for some centres means results should be interpreted
with caution. There was great variation between centres
with respect to the ethnic mix of incident patients
ranging from 0% ethnic minorities in Dorset, Wirral,
Carlisle, Southend, Tyrone, Ulster, Derry and Wrexham
to over 50% in London Barts and London Royal Free.
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Fig. 1.6. Median age of new patients in each centre in 2009
A white point indicates a transplant centre
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Table 1.5. Percentage of incident patients (2009) in different ethnic groups by centre

Percentage in each ethnic group

% N with
Country Centre completion data White Black South Asian Chinese Other
England Dorset 100.0 70 100.0
Newc 100.0 100 94.0 2.0 1.0 3.0
Nottm 100.0 124 90.3 4.0 4.0 1.6
M Hope 100.0 118 86.4 0.8 11.0 1.7
Stevng 100.0 97 74.2 12.4 12.4 1.0
Redng 100.0 98 70.4 6.1 22.4 1.0
B Heart 99.0 98 74.5 7.1 18.4
B QEH 98.8 250 66.0 10.0 20.4 3.6
Wolve 98.5 65 73.8 6.2 20.0
Sund 98.4 63 95.2 1.6 3.2
Wirral 98.4 61 100.0
Oxford 97.1 166 81.3 4.8 9.0 2.4 2.4
L Barts 97.0 227 37.0 25.6 28.2 2.6 6.6
Bristol 96.8 152 87.5 3.3 3.9 2.0 3.3
Basldn 96.2 25 92.0 8.0
L Kings 96.1 122 58.2 31.1 8.2 2.5
Carlis 95.8 23 100.0
Exeter 95.7 134 99.3 0.7
Camb 95.7 132 95.5 1.5 0.8 0.8 1.5
Leic 95.0 211 74.9 4.7 18.5 0.9 0.9
Donc 95.0 38 94.7 5.3
Leeds 94.9 148 83.8 4.7 10.8 0.7
M RI 94.7 142 83.1 6.3 10.6
Shrew 93.6 44 97.7 2.3
York 93.5 43 97.7 2.3
Dudley 92.4 61 86.9 1.6 11.5
Bradfd 90.7 49 75.5 2.0 22.4
Covnt 89.9 107 81.3 5.6 13.1
L Rfree 89.7 140 49.3 17.1 21.4 12.1
Middlbr 89.5 85 97.6 2.4
Kent 88.3 113 92.0 0.9 3.5 1.8 1.8
Ports 86.8 131 91.6 2.3 2.3 0.8 3.1
Carsh 85.0 176 80.1 6.3 8.5 2.8 2.3
Derby 84.6 66 87.9 9.1 3.0
L St.G 83.3 90 61.1 22.2 8.9 1.1 6.7
Sthend 82.6 19 100.0
Chelms 76.3 29 86.2 34 34 6.9
Prestn 75.5 111 91.9 0.9 6.3 0.9
L Guys 62.0 111 57.7 42.3
Liv RI 58.8 67 85.1 6.0 1.5 7.5
Brightn 58.3 28 96.4 3.6
Norwch 54.2 26 96.2 3.8
Sheff 52.1 74 91.9 2.7 5.4
N Ireland Tyrone 100.0 19 100.0
Ulster 100.0 13 100.0
Newry 100.0 20 95.0 5.0
Antrim 100.0 19 94.7 53
Derry 93.8 15 100.0
Belfast 75.5 40 97.5 2.5
Wales Wrexm 100.0 19 100.0
Swanse 100.0 113 98.2 1.8
England 77.6 4,331 79.8 7.8 9.6 0.8 2.0
N Ireland 90.0 126 97.6 0.8 1.6
Wales 63.0 226 94.2 0.9 4.0 0.9
UK 70.8 4,685 80.9 7.3 9.1 0.7 1.9

Centres with less than 50% data completeness are not shown, but are included national averages
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Primary renal diagnosis

The distribution of primary renal disease (PRD) by
centre is shown in table 1.6. Data for PRD were missing
in 9.9% of patients and there remained a marked differ-
ence between centres in completeness of data returns.
Thirty centres provided data on all incident patients,
whilst seven centres had more than 25% data missing
for PRD. For the centres with >25% missing data, the
percentages in the other diagnostic categories have not
been shown in table 1.6.

The Registry continues to be concerned about
centres with apparently very high data completeness for
PRD but also very high rates of ‘uncertain’ diagnoses
(EDTA codes 00 and 10). It is accepted that there will
inevitably be a number of patients with uncertain
aetiology and that the proportion of these patients will
vary between clinicians and centres as the definitions of
renovascular disease, hypertensive nephropathy and
chronic glomerulonephritis without tissue diagnosis
remain relatively subjective. The situation has improved

Adult patients starting RRT in 2009 in the UK

from last year when diagnosis data for five centres was
not used. This year data was not used from two centres
which had diagnosis ‘unknown’ for over 50% of their
incident patients with non-missing data. As the
numbers with the specific PRDs are likely to be falsely
low in these centres, the breakdown into these
categories has not been shown in table 1.6. These
centres have also been excluded from the other analyses
where PRD is used to stratify analyses. A third centre
had just over 50% with diagnosis ‘unknown’ but as this
was a smaller centre it was possible that this was a
chance finding and that centre has been kept in the
analyses.

For the non-excluded centres, the overall UK percen-
tage with uncertain aetiology (20.7%) is the same as for
2008 incident patients and again, there is great variation
between centres. Some of this variation is likely to reflect
the lack of a clear definition of certain diagnostic
categories e.g. hypertensive renal disease and renal vascu-
lar disease; some may result from differences between

Table 1.6. Percentage distribution of primary renal diagnosis by centre in the 2009 incident cohort

Data N Renal
not with  Uncertain Glomerulo- Hyper- Polycystic  Pyelo-  vascular
Country Centre  available data aetiology” Diabetes nephritis  tension Other kidney nephritis  disease
England B Heart 1.0 98 33.7 29.6 8.2 2.0 15.3 4.1 5.1 2.0
B QEH 7.1 235 12.3 26.8 14.9 9.8 16.2 6.8 6.4 6.8
Basldn 3.9 25 16.0 16.0 16.0 0.0 16.0 4.0 12.0 20.0
Bradfd 1.9 53 13.2 22.6 17.0 15.1 13.2 3.8 3.8 11.3
Brightn 4.2 46 41.3 19.6 10.9 2.2 10.9 4.4 4.4 6.5
Bristol 11.5 139 24.5 18.7 15.1 6.5 20.9 6.5 6.5 1.4
Camb 0.7 137 52.6
Carlis 0.0 24 8.3 20.8 8.3 4.2 20.8 12.5 0.0 25.0
Carsh 4.8 197 33.0 13.2 7.6 8.6 16.8 6.1 6.6 8.1
Chelms 2.6 37 35.1 16.2 8.1 2.7 16.2 8.1 5.4 8.1
Colchr 93.3 1
Covnt 7.6 110 16.4 25.5 9.1 10.9 11.8 4.6 9.1 12.7
Derby 0.0 78 18.0 29.5 11.5 3.9 24.4 2.6 5.1 5.1
Donc 0.0 40 35.0 20.0 5.0 10.0 12.5 5.0 5.0 7.5
Dorset 0.0 70 15.7 24.3 12.9 7.1 7.1 11.4 12.9 8.6
Dudley 0.0 66 33.3 21.2 4.6 7.6 19.7 6.1 4.6 3.0
Exeter 52.9 66
Glouc 1.3 78 30.8 9.0 15.4 2.6 19.2 6.4 10.3 6.4
Hull 31.4 70
Ipswi 2.6 37 40.5 21.6 10.8 0.0 8.1 16.2 2.7 0.0
Kent 0.8 127 25.2 21.3 12.6 3.9 12.6 3.9 12.6 7.9
L Barts 3.4 226 16.8 31.9 11.5 14.2 12.4 53 6.2 1.8
L Guys 1.1 177 9.0 26.0 18.6 11.9 18.6 4.0 8.5 3.4
L Kings 0.0 127 11.0 36.2 10.2 15.8 13.4 5.5 5.5 2.4
L Rfree 99.4 1
L St.G 20.4 86 14.0 30.2 15.1 8.1 16.3 9.3 2.3 4.7
L West 0.0 359 17.0 39.8 11.4 3.9 13.9 53 4.7 3.9
Leeds 16.0 131 21.4 20.6 12.2 9.2 19.1 3.8 6.9 6.9
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Table 1.6. Continued

Data N Renal
not with  Uncertain Glomerulo- Hyper- Polycystic  Pyelo-  vascular
Country Centre  available data aetiology” Diabetes nephritis  tension Other kidney nephritis disease
England Leic 12.2 195 26.2 21.0 9.7 4.6 9.7 10.8 12.3 5.6
Liv Ain 8.3 33 51.5 27.3 3.0 3.0 9.1 0.0 3.0 3.0
Liv RI 0.0 114 54.4
M Hope 5.9 111 27.9 33.3 11.7 2.7 5.4 6.3 9.9 2.7
M RI 12.7 131 17.6 22.9 6.1 10.7 23.7 9.9 6.1 3.1
Middlbr 10.5 85 25.9 22.4 12.9 7.1 21.2 5.9 1.2 3.5
Newc 9.0 91 17.6 19.8 11.0 5.5 20.9 7.7 12.1 55
Norwch 0.0 48 25.0 18.8 12.5 6.3 14.6 4.2 6.3 12.5
Nottm 0.0 124 19.4 18.6 8.1 5.7 27.4 10.5 6.5 4.0
Oxford 5.9 161 23.0 21.1 13.0 3.7 16.8 5.6 11.2 5.6
Plymth 8.3 55 10.9 30.9 16.4 1.8 12.7 12.7 10.9 3.6
Ports 0.7 150 17.3 24.7 6.0 14.7 19.3 8.0 8.0 2.0
Prestn 6.1 138 11.6 27.5 17.4 12.3 13.0 5.1 8.7 4.4
Redng 1.0 97 15.5 30.9 14.4 3.1 20.6 6.2 4.1 5.2
Sheff 2.1 139 259 19.4 8.6 5.8 13.7 11.5 10.1 5.0
Shrew 4.3 45 28.9 22.2 2.2 6.7 17.8 13.3 4.4 4.4
Stevng 0.0 97 28.9 29.9 12.4 3.1 9.3 5.2 8.3 3.1
Sthend 0.0 23 21.7 26.1 13.0 4.4 8.7 0.0 13.0 13.0
Stoke 0.9 108 8.3 19.4 16.7 14.8 14.8 5.6 9.3 11.1
Sund 0.0 64 9.4 26.6 10.9 17.2 14.1 12.5 0.0 9.4
Truro 54.9 23
Wirral 82.3 11
Wolve 1.5 65 20.0 27.7 13.9 6.2 16.9 1.5 6.2 7.7
York 28.3 33
N Ireland Antrim 0.0 19 42.1 21.1 15.8 0.0 10.5 0.0 0.0 10.5
Belfast 0.0 53 18.9 24.5 9.4 7.6 13.2 5.7 9.4 11.3
Derry 0.0 16 12.5 12.5 6.3 12.5 18.8 12.5 12.5 12.5
Newry 0.0 20 30.0 30.0 0.0 5.0 20.0 10.0 0.0 5.0
Tyrone 0.0 19 5.3 36.8 5.3 5.3 21.1 15.8 10.5 0.0
Ulster 0.0 13 0.0 30.8 23.1 7.7 0.0 0.0 15.4 23.1
Scotland Abrdn 1.9 52 3.9 25.0 17.3 3.9 25.0 3.9 19.2 1.9
Airdrie 0.0 47 19.2 21.3 19.2 0.0 19.2 8.5 8.5 4.3
D&Gall 0.0 17 11.8 35.3 5.9 235 5.9 5.9 5.9 5.9
Dundee 0.0 69 13.0 23.2 11.6 8.7 10.1 8.7 13.0 11.6
Dunfn 0.0 28 21.4 32.1 10.7 0.0 7.1 3.6 10.7 14.3
Edinb 0.0 94 19.2 21.3 10.6 5.3 19.2 8.5 5.3 10.6
Glasgw 2.3 173 19.7 27.2 10.4 0.6 17.9 9.3 5.8 9.3
Inverns 0.0 19 26.3 15.8 15.8 53 26.3 0.0 10.5 0.0
Klmarnk 0.0 36 19.4 22.2 11.1 16.7 11.1 5.6 5.6 8.3
Wales Bangor 0.0 30 36.7 23.3 0.0 6.7 13.3 3.3 6.7 10.0
Clwyd 0.0 17 35.3 23.5 5.9 5.9 11.8 0.0 11.8 5.9
Cardff 17.2 149 31.5 30.9 12.8 2.7 8.7 7.4 4.7 1.3
Swanse 0.0 113 16.8 21.2 6.2 0.9 16.8 8.9 9.7 19.5
Wrexm 0.0 19 21.1 21.1 10.5 0.0 21.1 0.0 10.5 15.8
England 11.2 4,982 20.7 25.3 11.7 7.5 15.6 6.6 7.2 5.5
N Ireland 0.0 140 19.3 25.7 9.3 6.4 14.3 7.1 7.9 10.0
Scotland 0.9 535 17.2 24.7 12.2 4.7 16.8 7.5 8.6 8.4
Wales 8.6 328 26.5 25.9 8.8 2.4 12.8 6.7 7.3 9.5
UK 9.9 5,985 20.7 25.3 11.5 6.9 15.5 6.7 7.3 6.1

*includes presumed glomerulonephritis not biopsy proven

The percentage in each category has been calculated after excluding those patients with data not available

For those centres with >25% missing primary diagnoses, the percentages in the other diagnostic categories have not been calculated

For those centres judged to have high % uncertain aetiology, the percentages in the other diagnostic categories have not been calculated and the
centres have not been included in the country and UK averages
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Adult patients starting RRT in 2009 in the UK

Table 1.7. Percentage distribution of primary renal diagnosis by age, plus gender ratio, in the 2009 incident cohort

Diagnosis Age <65 Age >65 All patients M:F
Diabetes 27.3 23.2 25.3 1.5
Glomerulonephritis 16.0 6.9 11.5 2.2
Pyelonephritis 7.1 7.6 7.3 1.4
Hypertension 6.0 7.9 6.9 2.0
Polycystic kidney 10.2 3.1 6.7 0.8
Renal vascular disease 2.0 10.4 6.1 2.0
Other 16.5 14.4 15.5 1.4
Uncertain aetiology™ 15.0 26.6 20.7 1.8

*includes presumed glomerulonepritis not biopsy proven

Percentages are of all patients with data for PRD, however 9.5% of under 65 year olds and 10.4% of over 65 year olds had no data for PRD and

are therefore not included in this table

centres in attitudes to the degree of certainty required to
record other diagnoses.

There were no missing data for Northern Ireland and
only 0.9% for Scotland, whilst England and Wales had
11.2% and 8.6% respectively. This was a change from
last year when Scotland had 13.5% missing data and
Wales had 1.5%. The overall percentage missing is down
from 10.8 for 2008 incident patients to 9.9% for 2009.

The overall distribution of PRDs is shown in table 1.7.
Diabetic nephropathy was the most common specific
renal diagnosis in both the under and over 65 year age
groups, accounting for 25% of all (non-missing) incident
diagnoses. Biopsy proven glomerulonephritis and auto-
somal dominant polycystic kidney disease (ADPKD)
made up higher proportions of the younger than the
older incident cohorts (16% vs. 7% and 10% vs. 3%
repectively), whilst renal vascular disease was much
more common in older incident patients (10% vs. 2%).
It was perhaps not surprising that uncertainty about

the underlying diagnosis was also more common in the
older cohort (27% vs. 15%). The proportion of each
major diagnosis has changed little in the last few years.

For all primary renal diagnoses except ADPKD, the
male to female ratio was 1.4 or greater. This gender
difference may relate to factors such as hypertension,
atheroma and renal vascular disease, which are more
common in males and more common with increasing
age. These factors may influence the rate of progression
of renal failure.

Table 1.8 shows the incidence rates for each PRD per
million population in the 2009 cohort by country. As
there are some missing data, the rates for each diagnosis
will be underestimates.

First established treatment modality

The first treatment recorded, irrespective of any later
change, was haemodialysis (HD) in 76.3% of patients,
peritoneal dialysis (PD) in 17.9% and pre-emptive

Table 1.8. Primary renal diagnosis incidence rates per million population (unadjusted) 2009

Diagnosis England N Ireland Scotland Wales UK
Diabetes 24.2 20.1 25.4 28.3 24.4
Glomerulonephritis 11.2 7.3 12.5 9.7 11.1
Pyelonephritis 6.9 6.1 8.9 8.0 7.1
Hypertension 7.2 5.0 4.8 2.7 6.7
Polycystic kidney 6.3 5.6 7.7 7.3 6.4
Renal vascular disease 5.3 7.8 8.7 10.3 5.9
Other 14.9 11.2 17.3 14.0 15.0
Uncertain aetiology™ 19.9 15.1 17.7 29.0 20.0
Data not available 12.1 0.0 1.0 10.3 10.7
All 108 78** 104 120 107

*includes presumed glomerulonephritis not biopsy proven

**as mentioned earlier there are 35 patients who were only included in tables 1.1 and 1.3. As a result the rates here are slightly too low for

England and markedly too low for N Ireland
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transplant in 5.9%. The proportion with HD as the first
treatment modality has remained relatively stable over
the last few years, though it has increased considerably
since the late 1990s (58% of incident patients in
1998). The frequency of PD usage has fallen whilst
pre-emptive transplantation has risen. This may be as a
consequence of national initiatives to encourage live
donation and pre-emptive transplantation thus improv-
ing pre-emptive transplant rates in the same group of
younger, less comorbid patients approaching ERF who
traditionally started on PD.

Many patients, especially those presenting late,
undergo a brief period of HD before switches to other
modalities are, or can be, considered. Hence, the estab-
lished modality at 90 days is more representative of the
elective first modality. By 90 days, 6.3% of the 2009
incident patients had died and a further 0.2% had
stopped treatment, leaving 93.5% of the original cohort
on RRT. Table 1.9 shows the percentages on each
treatment at 90 days both as percentages of all of those
starting and then of those still on treatment at 90 days.

The Thirteenth Annual Report

For this analysis, the incident cohort from 1/10/2008 to
31/09/2009 was used so that follow up to 90 days was
available for all patients. Expressed as a percentage of
the whole incident cohort, 69.1% were on HD at 90
days, 17.7% were on PD and 6.7% had received a trans-
plant. Expressed as a percentage of those still receiving
RRT at 90 days, 73.9% were on HD, 18.9% on PD and
7.2% had received a transplant. Figure 1.8 shows these
percentages with the HD patients further subdivided.
Of those still on RRT at 90 days, only 0.7% were receiving
home haemodialysis, with the vast majority of HD
patients on centre-based treatment either in main hospi-
tal centres (47.4% of total) or satellite units (25.8%).
Although Northern Ireland continued to have a lower
percentage of all patients on PD at 90 days compared
with other parts of the UK, the percentages in the 3
other countries have all continued to fall, most dramati-
cally in Wales (24.6% in 2007 to 20.9% in 2008 to 15.9%
in 2009) and Scotland (21.3% to 18.1% to 13.5%). This
comes at a time when the Department of Health is trying
to increase the proportion of patients on home therapies.

Table 1.9. RRT modality at 90 days by centre (incident cohort 1/10/2008 to 31/09/2009)

Percentage of patients who started RRT

Percentage of patients still on
RRT at 90 days

Stopped
Country Centre N HD PD Tx treatment Died HD PD Tx
England B Heart 96 79.2 12,5 3.1 0.0 5.2 83.5 13.2 3.3
B QEH 260 71.9 17.3 7.3 0.0 3.5 74.5 17.9 7.6
Basldn 33 72.7 12.1 3.0 6.1 6.1 82.8 13.8 3.5
Bradfd 58 65.5 24.1 0.0 0.0 10.3 73.1 26.9 0.0
Brightn* 85 54.1 31.8 8.2 0.0 5.9 57.5 33.8 8.8
Bristol 158 65.8 17.1 7.6 0.0 9.5 72.7 18.9 8.4
Camb 144 75.0 6.3 13.9 0.0 4.9 78.8 6.6 14.6
Carlis 21 76.2 19.1 4.8 0.0 0.0 76.2 19.1 4.8
Carsh 213 73.7 16.0 1.4 0.0 8.9 80.9 17.5 1.6
Chelms 35 65.7 31.4 0.0 2.9 0.0 67.7 32.4 0.0
Colchr 29 89.7 3.5 0.0 0.0 6.9 96.3 3.7 0.0
Covnt 124 63.7 25.0 4.8 0.0 6.5 68.1 26.7 5.2
Derby 75 64.0 30.7 0.0 0.0 5.3 67.6 32.4 0.0
Donc 35 65.7 20.0 0.0 0.0 14.3 76.7 23.3 0.0
Dorset 85 65.9 18.8 5.9 0.0 9.4 72.7 20.8 6.5
Dudley 65 60.0 24.6 0.0 0.0 15.4 70.9 29.1 0.0
Exeter 136 72.1 16.9 2.2 0.0 8.8 79.0 18.6 24
Glouc 79 72.2 20.3 1.3 0.0 6.3 77.0 21.6 1.4
Hull 100 75.0 14.0 2.0 0.0 9.0 82.4 15.4 2.2
Ipswi 39 71.8 23.1 5.1 0.0 0.0 71.8 23.1 5.1
Kent 138 66.7 16.7 8.7 1.5 6.5 72.4 18.1 9.5
L Barts 227 66.5 26.4 5.3 0.0 1.8 67.7 26.9 5.4
L Guys 163 69.3 6.8 20.9 0.0 3.1 71.5 7.0 21.5
L Kings 134 75.4 15.7 5.2 0.0 3.7 78.3 16.3 5.4
L Rfree 167 74.3 10.2 12.6 0.0 3.0 76.5 10.5 13.0
L St.G 118 63.6 19.5 12.7 0.0 4.2 66.4 20.4 13.3
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Table 1.9. Continued

Percentage of patients still on

Percentage of patients who started RRT RRT at 90 days
Stopped
Country Centre N HD PD Tx treatment Died HD PD Tx
England L West 344 79.4 3.2 12.2 0.0 5.2 83.7 3.4 12.9
Leeds 158 62.0 21.5 7.6 0.0 8.9 68.1 23.6 8.3
Leic 230 66.5 16.1 11.7 0.0 5.7 70.5 17.1 12.4
Liv Ain 45 68.9 11.1 0.0 0.0 20.0 86.1 13.9 0.0
Liv RI 120 68.3 22.5 7.5 0.0 1.7 69.5 22.9 7.6
M Hope 143 63.6 30.1 2.1 0.0 4.2 66.4 31.4 2.2
M RI 148 58.8 23.7 16.9 0.0 0.7 59.2 23.8 17.0
Middlbr 88 73.9 10.2 9.1 0.0 6.8 79.3 11.0 9.8
Newc 102 59.8 19.6 12.8 1.0 6.9 64.9 21.3 13.8
Norwch 48 68.8 29.2 2.1 0.0 0.0 68.8 29.2 2.1
Nottm 134 63.4 24.6 5.2 0.0 6.7 68.0 26.4 5.6
Oxford 159 49.7 27.0 12.0 0.0 11.3 56.0 30.5 13.5
Plymth 60 51.7 28.3 15.0 0.0 5.0 54.4 29.8 15.8
Ports 155 60.7 26.5 7.1 0.0 5.8 64.4 28.1 7.5
Prestn 138 71.7 18.1 4.4 0.0 5.8 76.2 19.2 4.6
Redng 103 53.4 30.1 5.8 0.0 10.7 59.8 33.7 6.5
Sheff 148 71.6 17.6 5.4 0.7 4.7 75.7 18.6 5.7
Shrew 51 74.5 19.6 3.9 0.0 2.0 76.0 20.0 4.0
Stevng 90 75.6 8.9 11.1 0.0 4.4 79.1 9.3 11.6
Sthend 29 62.1 31.0 3.5 0.0 3.5 64.3 32.1 3.6
Stoke 116 72.4 14.7 6.9 0.0 6.0 77.1 15.6 7.3
Sund 57 71.9 21.1 1.8 0.0 53 75.9 22.2 1.9
Truro 41 73.2 17.1 2.4 0.0 7.3 79.0 18.4 2.6
Wirral 56 66.1 21.4 1.8 3.6 7.1 74.0 24.0 2.0
Wolve 77 76.6 19.5 0.0 0.0 3.9 79.7 20.3 0.0
York 45 64.4 17.8 0.0 0.0 17.8 78.4 21.6 0.0
N Ireland Antrim 24 83.3 8.3 0.0 4.2 4.2 90.9 9.1 0.0
Belfast 65 76.9 15.4 4.6 0.0 3.1 79.4 15.9 4.8
Derry 14 92.9 7.1 0.0 0.0 0.0 92.9 7.1 0.0
Newry 21 81.0 9.5 0.0 4.8 4.8 89.5 10.5 0.0
Tyrone 21 71.4 23.8 0.0 0.0 4.8 75.0 25.0 0.0
Ulster 10 100.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0
Scotland Abrdn 54 72.2 20.4 0.0 0.0 7.4 78.0 22.0 0.0
Airdrie 36 75.0 13.9 0.0 0.0 11.1 84.4 15.6 0.0
D & Gall 21 85.7 4.8 4.8 0.0 4.8 90.0 5.0 5.0
Dundee 67 76.1 6.0 1.5 0.0 16.4 91.1 7.1 1.8
Dunfn 23 69.6 13.0 0.0 0.0 17.4 84.2 15.8 0.0
Edinb 102 59.8 21.6 7.8 0.0 10.8 67.0 24.2 8.8
Glasgw 178 77.0 9.0 3.9 0.0 10.1 85.6 10.0 4.4
Inverns 16 75.0 12.5 0.0 0.0 12.5 85.7 14.3 0.0
Klmarnk 30 73.3 23.3 0.0 0.0 3.3 75.9 24.1 0.0
Wales Bangor 34 61.8 23.5 0.0 2.9 11.8 72.4 27.6 0.0
Cardff 176 72.7 15.3 8.0 0.0 4.0 75.7 16.0 8.3
Clwyd 20 90.0 5.0 0.0 0.0 5.0 94.7 5.3 0.0
Swanse 115 75.7 14.8 1.7 0.0 7.8 82.1 16.0 1.9
Wrexm 20 65.0 25.0 5.0 0.0 5.0 68.4 26.3 5.3
England 5,703 68.2 18.4 7.3 0.2 5.9 72.7 19.6 7.8
N Ireland 155 80.7 12.9 1.9 1.3 3.2 84.5 13.5 2.0
Scotland 527 72.7 13.5 3.2 0.0 10.6 81.3 15.1 3.6
Wales 364 73.4 15.9 4.4 0.3 6.0 78.3 17.0 4.7
UK 6,749 69.1 17.7 6.7 0.2 6.3 73.9 18.9 7.2

*For technical reasons, only 9 months of data are included for Brighton
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Fig. 1.8. RRT modality at day 90 in the 2009 incident cohort

It is possible that this is in part due to fears about
encapsulating peritoneal sclerosis and improvements
in haemodialysis provision that is closer to patients’
homes.

The percentage of incident patients who had died by
90 days varied considerably between centres (0% to
20%, table 1.9). The definition of whether patients
have acute or chronic renal failure may be a factor in
this apparent variation.

The Thirteenth Annual Report

The proportion with a functioning transplant at 90
days in different centres varied between 0% and 21%.
The mean percentage of the incident cohort with a func-
tioning transplant by 90 days was significantly greater in
transplanting compared to non-transplanting centres
(9.3% vs. 4.2%: p < 0.0001). One possible reason could
be that some patients transplanted pre-emptively were
attributed to the incident cohort of the transplanting
centre rather than that of the referring centre (as men-
tioned earlier). Further information and analyses in
this area can be found in chapter 13: Centre Variation
in Access to Renal Transplantation in the UK.

Table 1.10 shows the HD/PD split for those incident
patients on dialysis at 90 days. It also gives this split by
age group. The percentage on PD at 90 days was
almost twice as high in patients aged <65 years than in
older patients (26.9% vs. 14.2%). The median age on
HD was 67.1 years compared with 58.7 years for PD
and these medians have been stable for 5 years.

Renal function at the time of starting RRT

Some caution should be applied to the analysis of
eGFR at the start of RRT. A review of pre-RRT bio-
chemistry in nine renal centres revealed that up to 18%

Table 1.10. Modality split of patients on dialysis at 90 days after starting RRT (1/10/2008 to 31/09/2009)

Age <65 (%)

Age >65 (%) All patients (%)

Centre N HD PD HD PD HD PD
Abrdn 50 68.0 32.0 88.0 12.0 78.0 22.0
Airdrie 32 82.4 17.6 86.7 13.3 84.4 15.6
Antrim 22 85.7 14.3 93.3 6.7 90.9 9.1
B Heart 88 82.9 17.1 89.4 10.6 86.4 13.6
B QEH 232 78.1 21.9 83.1 16.9 80.6 19.4
Bangor 29 72.7 27.3 72.2 27.8 72.4 27.6
Basldn 28 88.9 11.1 84.2 15.8 85.7 14.3
Belfast 60 83.3 16.7 83.3 16.7 83.3 16.7
Bradfd 52 69.0 31.0 78.3 21.7 73.1 26.9
Brightn* 73 63.0 37.0 63.0 37.0 63.0 37.0
Bristol 131 65.0 35.0 91.5 8.5 79.4 20.6
Camb 117 85.2 14.8 98.4 1.6 92.3 7.7
Cardff 155 71.4 28.6 91.8 8.2 82.6 17.4
Carlis 20 70.0 30.0 90.0 10.0 80.0 20.0
Carsh 191 71.6 28.4 91.3 8.7 82.2 17.8
Chelms 34 66.7 33.3 68.4 31.6 67.6 32.4
Clwyd 19 100.0 0.0 92.3 7.7 94.7 53
Colchr 27 100.0 0.0 95.0 5.0 96.3 3.7
Covnt 110 67.9 32.1 75.4 24.6 71.8 28.2
D & Gall 19 100.0 0.0 91.7 8.3 94.7 53
Derby 71 57.1 42.9 74.4 25.6 67.6 32.4
Derry 14 100.0 0.0 85.7 14.3 92.9 7.1
Donc 30 64.3 35.7 87.5 12.5 76.7 23.3
Dorset 72 74.1 25.9 80.0 20.0 77.8 22.2
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Table 1.10. Continued

Age <65 (%) Age >65 (%) All patients (%)
Centre N HD PD HD PD HD PD
Dudley 55 54.2 45.8 83.9 16.1 70.9 29.1
Dundee 55 84.2 15.8 97.2 2.8 92.7 7.3
Dunfn 19 100.0 0.0 76.9 23.1 84.2 15.8
Edinb 83 76.7 23.3 70.0 30.0 73.5 26.5
Exeter 121 77.8 22.2 82.9 17.1 81.0 19.0
Glasgw 153 85.6 14.4 95.2 4.8 89.5 10.5
Glouc 73 67.7 32.3 85.7 14.3 78.1 21.9
Hull 89 81.6 18.4 87.5 12.5 84.3 15.7
Inverns 14 83.3 16.7 87.5 12.5 85.7 14.3
Ipswi 37 64.3 35.7 82.6 17.4 75.7 24.3
Kent 115 69.6 30.4 87.0 13.0 80.0 20.0
Klmarnk 29 71.4 28.6 80.0 20.0 75.9 24.1
L Barts 211 70.5 29.5 73.2 26.8 71.6 28.4
L Guys 124 87.0 13.0 97.9 2.1 91.1 8.9
L Kings 122 80.0 20.0 86.5 13.5 82.8 17.2
L Rfree 141 85.5 14.5 90.3 9.7 87.9 12.1
L St.G 98 69.2 30.8 84.8 15.2 76.5 23.5
L West 284 94.1 5.9 98.0 2.0 96.1 3.9
Leeds 132 66.2 33.8 82.1 17.9 74.2 25.8
Leic 190 73.4 26.6 87.5 12.5 80.5 19.5
Liv Ain 36 78.9 21.1 94.1 5.9 86.1 13.9
Liv RI 109 65.6 34.4 87.5 12.5 75.2 24.8
M Hope 134 55.1 44.9 85.7 14.3 67.9 32.1
M RI 122 63.6 36.4 80.4 19.6 71.3 28.7
Middlbr 74 81.3 18.8 92.9 7.1 87.8 12.2
Newc 81 65.2 34.8 88.6 11.4 75.3 24.7
Newry 19 88.9 11.1 90.0 10.0 89.5 10.5
Norwch 47 47.6 52.4 88.5 11.5 70.2 29.8
Nottm 118 64.5 35.5 80.4 19.6 72.0 28.0
Oxford 122 46.8 53.2 83.3 16.7 64.8 35.2
Plymth 48 55.6 44.4 76.2 23.8 64.6 354
Ports 135 64.6 35.4 74.3 25.7 69.6 30.4
Prestn 124 81.2 18.8 78.2 21.8 79.8 20.2
Redng 86 50.0 50.0 83.3 16.7 64.0 36.0
Sheff 132 77.6 22.4 82.4 17.6 80.3 19.7
Shrew 48 61.1 38.9 90.0 10.0 79.2 20.8
Stevng 76 84.1 15.9 96.9 3.1 89.5 10.5
Sthend 27 50.0 50.0 90.9 9.1 66.7 33.3
Stoke 101 73.8 26.2 89.8 10.2 83.2 16.8
Sund 53 63.3 36.7 95.7 4.3 77.4 22.6
Swanse 104 73.2 26.8 90.5 9.5 83.7 16.3
Truro 37 69.2 30.8 87.5 12.5 81.1 18.9
Tyrone 20 75.0 25.0 75.0 25.0 75.0 25.0
Ulster 10 100.0 0.0 100.0 0.0 100.0 0.0
Wirral 49 72.7 27.3 81.3 18.8 75.5 24.5
Wolve 74 77.5 22.5 82.4 17.6 79.7 20.3
Wrexm 18 66.7 33.3 77.8 22.2 72.2 27.8
York 37 76.5 23.5 80.0 20.0 78.4 21.6
England 4,938 72.0 28.0 85.5 14.5 78.8 21.2
N Ireland 145 86.2 13.8 86.3 13.8 86.2 13.8
Scotland 454 81.5 18.5 87.2 12.8 84.4 15.6
Wales 325 73.0 27.0 88.8 11.2 82.2 17.8
UK 5,862 73.1 26.9 85.8 14.2 79.6 20.4

* For technical reasons, only 9 months of data are included for Brighton
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Fig. 1.9. Geometric mean eGFR at start of RRT (2009) by age
band

of patients may have an incorrect date of start of RRT
allocated (by up to 5 weeks). In these patients, the
eGFR used for analysis in some patients may have been
taken whilst they were already receiving RRT and thus
be artificially high. The details of this analysis and a sub-
sequent validation study were described in detail in the
12th Annual Report chapter 13: The UK Renal Registry
Advanced CKD Study 2009 [5].

The mean eGFR at initiation of RRT in 2009 was
8.6 ml/min/1.73 m*. This was highest in patients who
were aged 85 and over, at 8.9 ml/min/1.73 m?> (figure
1.9). By contrast the mean eGFR at initiation of RRT
in the United States was 11.1 in 2008 and 12.2 for
those aged over 75 years [6].

Figure 1.10 shows serial data from centres reporting
annually to the UKRR since 1999. It demonstrates a
continued pattern over the last 5 years of a higher
mean eGFR at start of RRT for PD than HD patients.

e
wn

s APD

Q90 [®HD A,
2 s .
£ 85 [ ]

=

c A

o« 8.0 ° X .

E 75 o °

c .

70 & 4 -

=

£

£ 65

(7]

O

0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year

Fig. 1.10. eGFR on starting RRT 1999-2009; PD and HD.
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In patients starting HD, there may be some plateauing
of this level around an eGFR of 8.5 ml/min/1.73 m?.

3 Late presentation and delayed referral of incident
patients

Introduction

Late presentation to a nephrologist has many defini-
tions and a range of possible causes. There are many
patients with chronic kidney disease who are regularly
monitored in primary or secondary care, and whose
referral to nephrological services is delayed (delayed or
late referral). In contrast other patients present late
to medical services. Chronic kidney disease may be
asymptomatic until very advanced stages resulting in
no contact with medical services or patients may present
with a variety of rapidly progressive kidney diseases:
these patients are the true ‘late presenters’. The analyses
presented here do not differentiate between these
groups and include any patient first seen by renal services
within 90 days of requiring RRT as ‘late presentation’

Methods

Data were included from all incident patients in the years 2004
to 2009. The date first seen in a renal centre and the date of
starting RRT were used to define the late presenting cohort.
Around 5% of data were excluded because of actual or potential
inconsistencies, it is hoped to address this before next year’s
report. Only data from those centres with 75% or more complete-
ness were used. Data were excluded for centres in the years where
10% or more of the patients were reported to have started RRT on
the same date as the first presentation, as investigation has shown
that this is due to misunderstanding on the part of the renal
centres resulting in incorrect recording of data. After these
exclusions, data on 11,206 patients were available for analysis.
Presentation times of 90 days or more were defined as early
presentation and times of less than 90 days were defined as late
presentation.

Results

Table 1.11 shows the percentage completeness of data
from 2004 to 2009 excluding centres with 10% or more
start dates for RRT being on the same day as first presen-
tation. Whilst some centres have made improvements to
the reporting of late presentation data several centres
have shown no improvement.

Late presentation by centre and year
Late presentation ranged by centre from 5-37% in
patients commencing RRT in 2009 (table 1.12). The
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Table 1.11. Percentage completeness of late presentation data (2004 to 2009) by centre

Year

Centre 2004 2005 2006 2007 2008 2009
Antrim 0.0 66.7 67.6 80.0 100.0
B Heart 0.0 0.0 0.9 1.0 1.0 1.0
B QEH 0.0 0.5 0.0 1.4 0.0 0.4
Bangor 97.1 92.3 * * * 93.1
Basldn 97.8 90.6 100.0 100.0 100.0 *

Belfast 56.9 63.6 78.7 68.1 81.1
Bradfd 95.1 98.5 98.0 94.3 84.1 90.6
Brightn 0.8 0.0 0.0 0.0 0.0 0.0
Bristol 77.6 81.6 92.0 72.4 83.3 71.3
Camb 65.4 69.7 51.6 65.4 69.9 38.4
Cardff 0.5 1.1 0.0 1.8 0.0 0.0
Carlis * * 61.5 * 83.3 83.3
Carsh 0.6 0.6 0.0 0.0 0.0 1.0
Chelms 80.0 55.0 89.8 90.4 97.1 97.4
Clwyd 0.0 0.0 0.0 4.5 0.0 0.0
Colchr n/a n/a n/a n/a 3.3 0.0
Covnt 0.0 0.0 1.9 3.7 0.0 0.0
Derby * 54.9 73.5 81.0 94.6 97.4
Donc n/a n/a n/a 100.0 96.2 95.0
Dorset 98.4 100.0 100.0 96.9 100.0 88.4
Dudley * * * 0.0 0.0 0.0
Exeter 64.2 50.0 55.2 25.2 18.7 194
Glouc 15.1 95.1 86.1 96.6 87.0 93.4
Hull 0.9 3.2 0.0 1.0 0.0 0.0
Ipswi * 94.7 92.9 * 97.3 92.1
Kent * 97.1 97.7
L Barts 0.5 0.0 19.6 0.5 0.5 0.0
L Guys * * * 3.1 2.4 4.0
L Kings 15.9 16.4 10.7 18.5 96.0 98.4
L Rfree 0.0 0.0 1.1 0.6 0.0
L St.G 6.3 0.0 6.5
L West * * * * * 0.0
Leeds 88.0 88.2 86.0 82.0 79.1 92.9
Leic 91.9 64.3 58.9 68.4 75.1 68.8
Liv Ain n/a 0.0 0.0 0.0 0.0 0.0
Liv RI 0.8 0.0 0.0 0.9 0.0 0.0
M Hope 59.8 75.7 86.3 78.5 41.4 0.0
M RI 15.5 26.9 41.2
Middlbr 87.1 94.0 83.5 89.9 96.7 96.8
Newc * * 96.2 100.0 100.0 *

Newry 78.6 * 100.0 100.0 100.0
Norwch 66.0 46.6 54.5 * 59.6 85.4
Nottm 97.1 97.2 97.8 97.6 96.5 98.3
Oxford 90.5 92.2 89.8 99.3 98.6 91.0
Plymth 0.0 3.4 1.1 1.3 3.0 3.3
Ports 93.1 91.8 94.2 89.1 86.3 96.0
Prestn 0.0 0.8 1.7 0.8 0.0 0.0
Redng 41.8 43.2 45.9 * 65.7 *

Sheff 99.4 97.5 95.2 97.5 96.6 97.9
Shrew * * * * 98.4 100.0
Stevng 89.0 76.1 76.7 88.6 91.2 96.9
Sthend 0.0 0.0 0.0 0.0 2.8 0.0
Stoke * * 37.6
Sund * * 3.5 3.2 * 0.0
Swanse 64.5 93.9 98.3 97.5 89.9 0.9
Truro 60.3 71.0 51.9 91.1 27.5 23.5
Tyrone 95.8 100.0 90.9 96.0 100.0
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Table 1.11. Continued

Year

Centre 2004 2005 2006 2007 2008 2009
Ulster * 100.0 100.0 92.9 100.0
Wirral 47.8 75.0 80.0 82.4 80.5 71.7
Wolve 96.1 97.9 96.3 95.5 97.7 98.5
Wrexm * * 61.5 * 100.0 89.5
York 92.0 * 97.9 89.2 89.2 82.6
Total 40.6 40.5 44 .4 37.9 45.7 39.9

Blank cells — data not available
* data not shown as >10% of patients reported as starting RRT on the same date as first presentation
n/a=renal centre not yet operational

Table 1.12. Percentage of patients presenting to a nephrologist less than 90 days before dialysis initiation

Year

Centre 2004 2005 2006 2007 2008 2009
Antrim 9.4 36.8
Bangor 36.4 38.9 25.9
Basldn 35.6 17.2 26.7 20.5 32.5

Belfast 24.3 4.7
Bradfd 15.5 32.3 16.3 20.5 17.0 14.6
Bristol 29.6 23.2 16.3 24.1

Carlis 12.0 25.0
Chelms 22.5 29.5 23.4 24.2 16.2
Derby 19.6 18.4 17.1
Derry 0.0 0.0 20.0 12.5
Donc 27.8 20.0 15.8
Dorset 18.3 36.7 17.0 17.7 20.2 21.3
Glouc 19.0 22.6 214 17.5 18.3
Ipswi 51.9 33.3 36.1 25.7
Kent 39.0 35.2
L Kings 19.3 21.6
Leeds 29.0 30.0 28.1 21.9 14.4 16.1
Leic 23.6 13.3

M Hope 20.2 13.3 3.2

Middlbr 31.8 22.8 18.7 20.2 18.0 21.7
Newc 23.0 19.0 28.6

Newry 22.7 20.0 14.3 15.0
Norwch 19.5
Nottm 33.3 33.3 24.1 16.9 24.8 21.4
Oxford 26.8 27.7 24.8 20.0 18.8 17.1
Ports 30.6 28.1 30.7 24.5 24.8 18.8
Sheff 22.0 22.2 22.8 19.5 13.5 11.5
Shrew 25.0 29.8
Stevng 219 14.3 13.0 19.2 9.7 13.8
Swanse 43.0 38.1 28.6 26.2

Truro 17.1

Tyrone 21.7 13.8 15.0 16.7 5.3
Ulster 12.5 31.3 15.4 23.1
Wirral 31.1 57.5 45.2 33.3
Wolve 30.3 30.4 25.6 26.6 25.0 14.1
Wrexm 19.0 29.4
York 26.1 26.1 27.3 15.2 26.3
Total 27.0 28.3 24.1 21.0 21.0 19.4

Blank cells = data not available, poor data completeness (<75%) or >10% with same date of start as date first seen
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Table 1.13. Presentation times in 4 groups by year restricted to
11 centres contributing continuous data 20042009

% <3 % 3—<6 % 6—<12 % >12
Year months months months months
2004 27.1 6.6 11.0 55.4
2005 27.4 6.4 10.6 55.6
2006 23.7 6.7 9.5 60.0
2007 20.6 5.6 10.1 63.7
2008 19.0 5.8 9.1 66.1
2009 17.0 7.3 7.3 68.4

overall rate of late presentation was 19.4%, slightly lower
than last year.

There has been a steady decline nationally in the
proportion of patients presenting late to renal services,
with some centres achieving <10% late presentation
rates. This may have been as a consequence of the
National CKD guidelines published by the Medical
and GP Royal Colleges [7], the Quality and Outcomes
Framework (QOF) initiative (www.dh.gov.uk) raising
awareness of CKD amongst non-nephrologists and the
introduction of estimated GFR reporting.

Time referred before dialysis initiation in the 2009

incident cohort

In 2009, 67.1% of incident patients presented over a
year before they needed to start dialysis. There were
7.2% of patients presented within 6-12 months, 6.3%
within 3-6 months and 19.4% within 3 months. Table
1.13 shows this breakdown by year for those 11 centres
supplying data for each of the last 6 years with >75%
completeness (Basildon, Bradford, Dorset, Leeds,
Middlesbrough, Nottingham, Oxford, Portsmouth,
Sheffield, Stevenage and Wolverhampton). The pro-
portion of patients presenting late in these centres has
steadily fallen since 2005 (figure 1.11), and there has
been an increase in those presenting 12 months or
more before starting RRT.

Age and late presentation

In the 2004 to 2009 cohort, patients who presented
late were significantly older than patients who presented
earlier (>90 days before dialysis initiation) (median age
67.0 vs. 64.7 years: p < 0.0001). The median duration of
pre-RRT care diminished progressively with increasing
age beyond the 45-54 age group (figure 1.12).

Gender and late presentation
There was no significant difference in the proportion
of males to females by time of presentation (male:female

Adult patients starting RRT in 2009 in the UK
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Fig. 1.11. Late presentation rate by year 2004—2009

Restricted to centres reporting continuous data 2004-2009

ratio 1.64 in early presentation, 1.71 in late presentation,
p=0.37).

Ethnicity, social deprivation and late presentation

This analysis of the 2004 to 2009 cohort was limited to
patients from centres with >70% ethnicity and >75%
presentation time data. Patients from the Chinese and
Other ethnic minority groups were excluded due to the
small numbers with presentation data. The percentage
of non-Whites (South Asian and Black) presenting late
(<90 days) was significantly lower than in Whites
(18.9% vs. 23.2%: p=0.0018). The high incidence of
diabetes in non-Whites (as discussed below, patients
with diabetes tended to present earlier) and the older
median age of incident Whites may explain this finding.
There was no relationship between social deprivation
and presentation pattern.
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Fig. 1.12. Median duration of pre-RRT care by age
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Table 1.14. Late presentation by primary renal diagnosis

Late presentation

Diagnosis N %
Uncertain aetiology”™ 625 25.5
Diabetes 270 11.2
Glomerulonephritis 229 19.5
Other identified category 743 44.7
Polycystic kidney 57 7.3
Pyelonephritis 176 20.2
Renal vascular disease 329 234
Data not available 96 33.6

*includes presumed glomerulonephritis not biopsy proven

Primary renal disease and late presentation

In the 2004 to 2009 cohort, late presentation differed
significantly between primary renal diagnoses (Chi-
squared test p <0.0001) (table 1.14). Patients with a
diagnosis of ‘other identified category, ‘not available’
and the aetiology uncertain/glomerulonephritis unproven
groups had higher rates of late presentation. Those with
diabetes and adult polycystic kidney disease had lower
rates. Over these 6 years, there has been a significant
downward trend in the proportion of diabetics presenting
late (Maentel-Haenszel Chi-squared test p=0.0001).
This likely reflects national initiatives to screen patients
with diabetes for proteinuria and falling GFR.

Modality and late presentation

In the 2004 to 2009 cohort, late presentation was asso-
ciated with initial modality. The percentage of patients
whose first modality was PD was significantly less in
the late presentation group compared to those presenting
earlier (10.8% vs. 25.9%: p < 0.0001). By 90 days after
dialysis initiation this difference was reduced, although
still highly significant (15.7% vs. 26.9%: p < 0.0001).

Comorbidity and late presentation

In the 2004 to 2009 cohort, a slightly lower percentage
of patients who presented late were assessed as having
no comorbidity when compared with the group who
presented earlier, this just reached statistical significance
(39.8% vs. 42.9%: p =0.02). Peripheral vascular disease
and ischaemic heart disease were significantly less
common in the group presenting late. Malignancy was
significantly more common in those presenting late,
perhaps because of the potential for rapid decline in
renal function in this setting. Liver disease and smoking
were also more common in those presenting late
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Table 1.15. Percentage prevalence of specific comorbidities
amongst patients presenting late (<3 months) compared with
those presenting early (>3 months)

Comorbidity <3 months >3 months p-value
Cerebrovascular disease 9.5 10.8 0.1
COPD 7.0 7.1 0.9
Diabetes (not a cause of 8.4 8.8 0.5
ERF)

Ischaemic heart disease 21.3 24.9 0.002
Liver disease 3.5 2.5 0.02
Malignancy 19.8 11.0 <0.0001
Peripheral vascular disease 10.3 13.7 0.0002
Smoking 16.0 14.0 0.03

although for these the differences were only of borderline
statistical significance (table 1.15).

Haemoglobin and late presentation

In the 2004 to 2009 cohort, patients presenting late
had a significantly lower haemoglobin concentration at
dialysis initiation than patients presenting earlier (9.4
vs. 10.5g/dl: p<0.0001). This may reflect inadequate
pre-dialysis care with limited anaemia management,
but alternatively those presenting late may be more
likely to have anaemia because of multisystem disease
or inter-current illness.

eGFR at start of RRT and late presentation

In the 2004 to 2009 cohort, eGFR at start of RRT
was lower in patients presenting late (7.5 vs. 8.4 ml/min/
1.73m*: p < 0.0001).

Survival of incident patients

This analysis is to be found in chapter 7: Survival
and Causes of Death of UK Adult Patients on Renal
Replacement Therapy in 2009.

International comparisons

Figure 1.13 shows the crude RRT incidence rates for
2004 to 2008 combined for several countries with com-
plete coverage of their populations. The UK incidence
rate is similar to many other Northern European coun-
tries and Australasia, but remains lower than Belgium,
Greece, US, Japan and Taiwan. These differences are
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Fig. 1.13 International comparison of RRT acceptance rates (latest available data)

likely to be due to the rate of advanced kidney disease in
these populations as well as lower mortality from com-
peting risks for RRT, such as cardiovascular disease in
southern Europe and the Far East. The healthcare
system in use in these countries may also influence
RRT incidence.

Summary

RRT incidence rates have fallen in Northern Ireland,
Scotland and Wales whilst they have risen slightly in
England over the last 3 years. Wales continued to have
the highest incidence rate. There remained large centre
variations in incidence rates for RRT. Significant
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Summary

e There were 49,080 adult patients receiving RRT in
the UK on 31st December 2009, equating to a UK
prevalence of 794 pmp, an increase of 3.2%.

e Growth rate from 2008 to 2009 for prevalent
patients was 4.2% for haemodialysis (HD), a fall
of 7.2% for peritoneal dialysis (PD) and a growth
of 4.4% with a functioning transplant.

The median age of prevalent patients was 57.7 years
(HD 65.9 years, PD 61.2 years and transplant 50.8
years).

Prevalence rates in males exceeded those in females:
the peak for males was in the 75-79 year age group
at 2,632 per million population (pmp) and for
females in the 70-74 year age group at 1,445 pmp.
The most common identifiable renal diagnosis
was biopsy-proven glomerulonephritis (16.0%),
followed by diabetes (14.7%).

Transplantation was the most common treatment
modality (48%), HD was used in 44% and PD in
8% of RRT patients.

There were national, regional and dialysis centre
level variations in prevalence rates. A significant
factor in this variation was the ethnic mix of local
populations, but a large amount of the variation
remains unexplained.
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Introduction

This chapter presents data on all adult patients on
RRT in the UK at the end of 2009. The UK Renal Registry
(UKRR) received data returns for 2009 from all 5 renal
centres in Wales, all 6 in Northern Ireland and all 52 in
England. Data from all 9 centres in Scotland were
obtained from the Scottish Renal Registry. Data on
children and young adults can be found in chapter 5,
Demography of the UK Paediatric Renal Replacement
Therapy population in 2009.

These analyses of prevalent RRT patients are per-
formed annually to aid clinicians and policy makers in
planning future RRT requirements in the UK. It is
important to understand national, regional and centre
level variation in numbers of prevalent patients as part
of the planning process. In addition, knowledge about
variation in case mix is also reported to improve under-
standing of where resources should be focussed to
improve equity of provision of RRT in the UK.

The term established renal failure (ERF) used within
this chapter is synonymous with the terms end stage
renal failure (ESRF) and end stage renal disease
(ESRD), which are in more widespread international
usage. Within the UK, patient groups have disliked the
term ‘end stage’ which formerly reflected the inevitable
outcome of this disease.

Methods

These analyses relate to the prevalent RRT cohort in the UK in
2009. The cohort was defined as all adult patients receiving RRT
on the UKRR database on 31st December 2009. Population
estimates were obtained from the UK Office of National Statistics
(ONS) [1].

The number of prevalent RRT patients was calculated for the
UK as a whole and for each UK country, using UKRR data
from all renal centres. Crude prevalence rates were calculated
per million population (pmp) and standardised prevalence
ratios were calculated as detailed in appendix D: Methodology
used for Analyses (http://www.renalreg.com/Report-Area/Report
2010/Appendix-D.pdf) for Primary Care Trusts (PCT) in Eng-
land, Health and Social Care Areas in Northern Ireland, Local
Health Boards in Wales and Health Boards in Scotland. These
areas will be referred to in this report as ‘PCT/HBs.. Briefly, data
from all areas were used to calculate overall age and gender
specific prevalence rates. The age and gender breakdown of the
population in each PCT/HB were obtained from the mid-2009
population estimate based on 2001 Census data from the ONS
[1]. The population breakdown and the overall prevalence rates
were used to calculate the expected age and gender specific
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prevalence numbers for each PCT/HB. The age and gender
standardised prevalence ratio was the observed prevalence num-
bers divided by the expected prevalence number. A ratio below
1 indicated that the observed rate was less than expected given
the area’s population structure. This was statistically significant
at the 5% level if the upper confidence limit was less than 1.
Analyses were done for each of the last 6 years and as the prevalent
numbers for one year can be small for smaller areas, a combined
years’ analysis was also done. To enable assessment of whether a
centre was an outlier in this regard, funnel plots for smaller and
larger populations have been included (appendix D: figures D3,
D4) which show the 95% confidence intervals around the national
average prevalence. The proportion of non-Whites in each PCT/
HB was obtained from the ONS [1].

Prevalent patients on RRT in 2009 were examined by time on
RRT, age group, gender, ethnic origin, primary renal disease,
presence of diabetes (2009 Report appendix H: Coding (http://
www.renalreg.com/Report-Area/Report2010/Appendix-H.pdf)
and treatment modality. Some centres electronically upload ethni-
city coding to their renal information technology (IT) system
from the hospital Patient Administration System (PAS). Ethnicity
coding in these PAS systems is based on self-reported ethnicity
and uses a different coding system [2]. For the remaining centres,
ethnicity coding is performed by clinical staff and recorded
directly into the renal IT system (using a variety of coding
systems). For all these analyses, data on ethnic origin were
grouped into Whites, South Asians, Blacks, Chinese and Others
as described in appendix H: Coding (http://www.renalreg.com/
Report-Area/Report 2010/Appendix-H.pdf). Time on RRT was
defined as median time on treatment and was calculated from
the most recent start date. Patients without an accurate start
date were excluded from this calculation. Analyses were done
for the UK as a whole, by UK country, at centre level and split
by treatment modality when appropriate. Chi-squared test,
Fisher’s exact test, linear regression and Kruskal Wallis tests
were used as appropriate to test for significant differences between
groups. The data were analysed using SAS 9.2.

Results

Prevalent patient numbers and changes in prevalence

The number of patients calculated for each country
(table 2.1) by adding the patient numbers in each renal
centre differ marginally from those quoted elsewhere
when patients are allocated to geographical areas by
their individual post codes, as some centres treat patients
across national boundaries.

There were 49,080 adult patients receiving RRT in the
UK at the end of 2009, giving a UK population preva-
lence of 794 pmp (table 2.1) compared with 774 pmp
in 2008 [3]. Prevalence rates increased in three of the
UK countries in 2009, but in Northern Ireland the
prevalence dropped from 806 pmp in 2008 to 802 pmp
in 2009 [3]. Prevalence remained significantly lower in
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Table 2.1. Prevalence of RRT in the UK on 31/12/2009

UK RRT prevalence in 2009

England N Ireland Scotland Wales UK
All UK centres 40,962 1,434 4,173 2,511 49,080
Total estimated population, mid-2009 (millions)* 51.8 1.8 5.2 3.0 61.8
Prevalence rate HD (pmp) 351 406 356 362 354
Prevalence rate PD (pmp) 65 44 55 76 64
Prevalence rate dialysis (pmp) 416 449 411 438 417
Prevalence rate transplant (pmp) 375 352 392 399 377
Prevalence rate total (pmp) 791 802 803 837 794
95% confidence intervals total (pmp) 783798 760-843 779-828 805-870 787-801

* estimates from ONS web site
pmp = per million population

England (791 pmp) than in Wales (837 pmp) but there
were no other significant differences between the four
UK countries. PD prevalence decreased again in all UK
countries, with the largest decrease in Northern Ireland
(57 pmp in 2008 vs. 44 pmp in 2009), whilst transplant
prevalence once more increased in the UK. The preva-
lence rate for each of the UK countries (figure 2.1)
shows that Northern Ireland had a higher prevalence
rate for patients aged 65+ compared with the other
UK countries.

Prevalent patients by RRT centre

Both the number of prevalent patients in each renal
centre and the distribution of their treatment modalities
varied widely (table 2.2). Many factors including geo-
graphy, local population density, age distribution,
ethnic composition and the social deprivation index of
that population have contributed to this.
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Fig. 2.1. Prevalence rates per million population by age group
and UK country on 31/12/2009

Throughout this chapter, haemodialysis refers to all
modes of HD treatment, including the 657 patients
reported as receiving haemodiafiltration (HDF). Steven-
age, Manchester RI, Norwich, London St. George’s and
Ulster reported significant numbers of patients on
HDEF, but other centres did not differentiate this treat-
ment type in their UKRR returns.

As part of continuing quality control, checks on the
accuracy of data received were repeatedly carried out. A
small degree of under-reporting has been identified in
the following centres: London Guy’s, London St.
Bartholomew’s, Manchester Hope and Oxford. Whilst
this may be significant to each individual centre figures,
the overall effect on the national figure is less than
0.001%. Where joint care of renal transplant recipients
between the referring centre and the transplant centre
occurs, the patient was allocated to the centre which
saw the patient most frequently, usually the referring
centre. Thus the number of patients allocated to a
transplant centre is often lower than that recorded by
the centre itself.

Changes in prevalence

Overall growth in the prevalent UK RRT population
from 2008 to 2009 was 3.2% (table 2.3) which has been
fairly consistent over the last 10-15 years (figure 2.2).
Most of the growth in the prevalent RRT population
was due to a continued increase in the prevalent RRT
population in England and Wales, with a stable prevalent
RRT population in Scotland and a slight decline in the
RRT population growth in Northern Ireland. Over the
period 2005 to 2009, Northern Ireland (2.4%), Scotland
(2.3%) and Wales (3.8%) showed slower average yearly
growth compared with England (4.7%).

The prevalent growth per million population (pmp)
disguises the differential growth in RRT modalities

37



The UK Renal Registry The Thirteenth Annual Report

Table 2.2. Number of prevalent RRT patients per treatment modality by centre on 31/12/2009

Centre HD PD Dialysis Transplant RRT
England

Birmingham Heartlands 432 33 465 157 622
Birmingham QEH* 865 159 1,024 797 1,821
Basildon 143 28 171 43 214
Bradford 191 34 225 197 422
Brighton 329 86 415 322 737
Bristol* 444 75 519 704 1,223
Cambridge* 345 39 384 556 940
Carlisle 66 15 81 122 203
Carshalton 666 123 789 513 1,302
Chelmsford 118 37 155 70 225
Colchester 116 116 116
Coventry* 347 82 429 365 794
Derby 247 87 334 85 419
Doncaster 121 33 154 42 196
Dorset 228 58 286 266 552
Dudley 156 56 212 80 292
Exeter 334 70 404 327 731
Gloucester 185 43 228 138 366
Hull 332 74 406 319 725
Ipswich 110 43 153 155 308
Kent & Canterbury 337 69 406 338 744
London Barts* 712 188 900 738 1,638
London Guys* 579 50 629 882 1,511
London Kings 395 85 480 306 786
London Royal Free* 649 70 719 827 1,546
London St. George’s* 264 63 327 334 661
London West* 1,277 36 1,313 1,412 2,725
Leeds* 499 106 605 743 1,348
Leicester” 751 166 917 818 1,735
Liverpool Aintree 139 7 146 146
Liverpool RI* 403 89 492 731 1,223
Manchester Hope 347 119 466 318 784
Manchester RI* 433 103 536 900 1,436
Middlesbrough 295 20 315 392 707
Newcastle* 276 54 330 567 897
Norwich 312 58 370 221 591
Nottingham* 408 111 519 437 956
Oxford* 378 104 482 838 1,320
Plymouth* 127 42 169 285 454
Portsmouth* 476 95 571 730 1,301
Preston 480 78 558 381 939
Reading 269 85 354 264 618
Sheffield* 600 72 672 544 1,216
Shrewsbury 195 29 224 113 337
Stevenage 379 29 408 172 580
Southend 127 20 147 60 207
Stoke 301 72 373 267 640
Sunderland 178 28 206 162 368
Truro 153 28 181 139 320
Wirral 187 35 222 222
Wolverhampton 300 51 351 126 477
York 190 16 206 115 321
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Table 2.2. Continued

UK RRT prevalence in 2009

Centre HD PD Dialysis Transplant RRT
Northern Ireland
Antrim 126 14 140 75 215
Belfast* 246 36 282 398 680
Derry 66 3 69 46 115
Newry 103 12 115 52 167
Tyrone 90 11 101 42 143
Ulster 95 2 97 17 114
Scotland
Aberdeen 197 30 227 225 452
Airdrie 167 13 180 130 310
Dumfries & Galloway 52 12 64 54 118
Dundee 182 28 210 185 395
Dunfermline 114 23 137 96 233
Edinburgh* 274 62 336 364 700
Glasgow™ 624 59 683 785 1,468
Inverness 90 22 112 112 224
Kilmarnock 148 38 186 87 273
Wales
Bangor 79 31 110 110
Cardiff* 508 104 612 828 1,440
Clwyd 76 7 83 61 144
Swansea 349 59 408 190 598
Wrexham 73 27 100 119 219
England 18,191 3,353 21,544 19,418 40,962
Northern Ireland 726 78 804 630 1,434
Scotland 1,848 287 2,135 2,038 4,173
Wales 1,085 228 1,313 1,198 2,511
UK 21,850 3,946 25,796 23,284 49,080

Centres prefixed ‘L’ are London centres

The numbers of patients calculated for each country quoted above differ marginally from those quoted elsewhere when patients are allocated to
areas by their individual post codes, as some centres treat patients from across national boundaries

* Transplant centres

(HD, PD and transplant) and is shown in table 2.4. From
2008 to 2009, there was a 3.5% growth of prevalent HD
patients, a 3.7% growth in those with a functioning
transplant and a decline in patients on PD of 7.8%.
During the period 2005 to 2009 there was a 5.7% pmp
growth in HD, 5.1% pmp fall in PD, and 5.6% pmp
growth in prevalent transplant patients in the UK
(table 2.4).

There were large variations between centres as well
as countries. In 2008-2009 growth increased by more
than 20% in only 2 centres (table 2.3); 26.5% in Airdrie
and 27.3% in Doncaster largely due to relocation of
transplant patients from Glasgow to Airdrie and both
relocation of transplant patients and new haemodialysis
stations in Doncaster (data shown in chapter 3
Outcomes in Renal Transplant Recipients in 2009,
table 5.5). Smaller centres will show relatively large

percentage changes in prevalence in either direction
due to only small fluctuations in incidence numbers or
numbers of deaths, particularly when growth in one
year only is examined. There was a large decrease in
prevalent patient numbers in 3 centres from 2005 to
2009 (Belfast, Glasgow and Liverpool RI). This was due
to reallocation of transplant patients from Glasgow to
other Scottish centres, the reallocation of some patients
from Belfast to other centres in Northern Ireland and
from Liverpool RI to Liverpool Aintree. The decline in
prevalent patients on PD was evident at 45 of the 72
renal centres (data not shown) in the UK and PD
numbers declined across all the 4 UK countries. The
long-term (1982-2009) UK prevalence pattern by
treatment modality is shown in figure 2.2. The steady
growth in transplant numbers was maintained but
the increase in haemodialysis patient numbers was
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Table 2.3. Number of prevalent patients on RRT by centre 2005-2009

Date
% change % average change
Centre 31/12/2005 31/12/2006  31/12/2007  31/12/2008 31/12/2009 2008-2009 2005-2009
Abrdn 417 434 452 456 452 -0.9 2.0
Airdrie 171 233 230 245 310 26.5 16.0
Antrim 189 200 200 220 215 -2.3 3.3
B Heart 541 578 578 597 622 4.2 3.5
B QEH 1,518 1,557 1,626 1,714 1,821 6.2 4.7
Bangor 101 103 98 112 110 —-1.8 2.2
Basldn 169 187 208 217 214 —1.4 6.1
Belfast 749 751 748 726 680 —6.3 —2.4
Bradfd 367 365 395 414 422 1.9 3.6
Brightn 618 659 686 722 737 2.1 4.5
Bristol 1,165 1,203 1,234 1,247 1,223 -1.9 1.2
Camb 819 906 935 927 940 1.4 3.5
Cardff 1,272 1,333 1,438 1,371 1,440 5.0 3.1
Carlis 185 188 202 205 203 —1.0 2.3
Carsh 1,002 1,102 1,165 1,249 1,302 4.2 6.8
Chelms 136 158 194 207 225 8.7 13.4
Clwyd 92 88 155 146 144 —1.4 11.9
Colchr 84 100 118 116 —-1.7 11.4
Covnt 638 675 717 745 794 6.6 5.6
D & Gall 69 77 77 113 118 4.4 14.4
Derby 277 301 301 389 419 7.7 10.9
Derry 40 67 100 115 15.0 42.2
Donc® 109 154 196 27.3 34.1
Dorset 383 406 452 513 552 7.6 9.6
Dudley 258 263 259 275 292 6.2 3.1
Dundee 359 365 376 370 395 6.8 2.4
Dunfn 150 156 220 220 233 5.9 11.6
Edinb 670 701 720 695 700 0.7 1.1
Exeter 583 630 664 708 731 3.2 5.8
Glasgw 1,593 1,553 1,605 1,568 1,468 —6.4 -2.0
Glouc 284 319 326 325 366 12.6 6.5
Hull 588 610 672 696 725 4.2 5.4
Inverns 200 200 207 212 224 5.7 2.9
Ipswi 291 284 285 294 308 4.8 1.4
Kent 546 627 714 744 4.2 10.9
Klmarnk 181 215 214 263 273 3.8 10.8
L Barts 1,337 1,416 1,473 1,526 1,638 7.3 5.2
L Guys 1,225 1,324 1,395 1,447 1,511 4.4 54
L Kings 636 669 712 784 786 0.3 5.4
L Rfree 1,346 1,383 1,437 1,510 1,546 2.4 3.5
L St.G 544 595 575 624 661 5.9 5.0
L West” 2,286 2,156 2,162 2,570 2,725 6.0 4.5
Leeds 1,341 1,380 1,379 1,342 1,348 0.4 0.1
Leic ¢ 1,430 1,500 1,594 1,660 1,735 4.5 5.0
Liv Ain 81 99 115 130 146 12.3 15.9
Liv RI 1,280 1,338 1,274 1,200 1,223 1.9 —-1.1
M Hope 631 718 759 758 784 34 5.6
M RI 1,420 1,504 1,402 1,424 1,436 0.8 0.3
Middlbr 573 640 687 682 707 3.7 54
Newc 867 905 902 901 897 —0.4 0.9
Newry 155 148 148 163 167 2.5 1.9
Norwch 409 437 495 567 591 4.2 9.6
Nottm 894 923 971 954 956 0.2 1.7
Oxford® 1,196 1,266 1,328 1,318 1,320 0.2 2.5
Plymth 369 412 421 443 454 2.5 53
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Table 2.3. Continued

UK RRT prevalence in 2009

Date
% change % average change
Centre 31/12/2005 31/12/2006  31/12/2007  31/12/2008 31/12/2009 2008-2009 2005-2009
Ports 1,085 1,143 1,182 1,268 1,301 2.6 4.6
Prestn 772 832 857 874 939 7.4 5.0
Redng 409 530 552 578 618 6.9 10.9
Sheff* 1,166 1,232 1,175 1,216 1,216 0.0 1.1
Shrew 236 259 285 325 337 3.7 9.3
Stevng 567 606 548 580 580 0.0 0.6
Sthend 181 187 195 204 207 1.5 3.4
Stoke 560 588 590 603 640 6.1 3.4
Sund 278 271 344 343 368 7.3 7.3
Swanse 475 503 545 602 598 —0.7 5.9
Truro 269 291 288 297 320 7.7 4.4
Tyrone 169 160 149 136 143 5.1 —4.1
Ulster 44 61 89 96 114 18.8 26.9
Wirral 192 206 219 216 222 2.8 3.7
Wolve 440 451 449 490 477 2.7 2.0
Wrexm* 225 209 213 223 219 —-1.8 —-0.7
York 189 223 231 276 321 16.3 14.2
England 34,031 36,505 37,731 39,540 40,962 3.6 4.7
N Ireland 1,306 1,360 1,401 1,441 1,434 -0.5 2.4
Scotland 3,810 3,934 4,101 4,142 4,173 0.7 2.3
Wales 2,165 2,236 2,449 2,454 2,511 2.3 3.8
UK 41,312 44,035 45,682 47,577 49,080 3.2 4.4

*Doncaster previously part of Sheffield centre
" Hammersmith and Charing Cross amalgamated with St. Mary’s
©Oxford transferred Northamptonshire LA to Leicester

4Wrexham data suspect from previous renal IT system in 2005 and 2006

associated with a slow contraction in home-based
therapies, particularly PD in more recent years. There
has been a gradual increase in the number on home
haemodialysis since 2007.
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Fig. 2.2. Growth in prevalent patients by treatment modality at
the end of each year 1982-2009

Prevalence of RRT in Primary Care Trusts (PCT) in
England, Health and Social Care Areas in Northern
Ireland (HB), Local Health Boards in Wales (HB)
and Health Boards in Scotland (HB)

The need for RRT depends on many factors including
social and demographic factors such as age, gender,
social deprivation and ethnicity. Hence comparison of
crude prevalence rates by geographical area can be
misleading. This section, as in previous reports, uses
age and gender standardisation to compare RRT
prevalence rates. The ethnic minority profile is also pro-
vided to help understand the differences in standardised
prevalence ratios (SPR). The impact of social deprivation
was analysed in the 2003 UKRR Report [4].

Prevalence rates have been reported in relation to the
catchment area populations of PCTs in England. Data by
local health areas for the other UK countries have also
been reported (called Health and Social Care Areas in
Northern Ireland, Local Health Boards in Wales and
Health Boards in Scotland) and are described as HBs.
There were substantial variations in the crude PCT/HB
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Table 2.4. Change in RRT prevalence rates pmp 2005-2009 by modality

HD PD Dialysis Transplant RRT % growth in prevalence pmp
prevalence  prevalence  prevalence  prevalence  prevalence
Year pmp pmp pmp pmp pmp HD PD Dialysis Tx RRT
2005 293 84 377 317 694 9.2 1.1 7.2 10.1 8.5
2006 311 78 389 336 724 6.0 —7.4 3.1 6.0 4.4
2007 323 76 399 346 746 3.9 —-2.1 2.7 3.2 2.9
2008 342 69 411 363 774 5.8 —9.0 2.9 4.9 3.8
2009 354 64 417 377 794 3.5 -7.8 1.6 3.7 2.6
Average annual growth 2005-2009 5.7 —5.1 3.5 5.6 4.5

* Differences in the figures for dialysis and RRT prevalence and the sum of the separate modalities are due to rounding

prevalence rate per million population (pmp), from
478 pmp (Isle of Wight, population 22,000) to
1,708 pmp (Brent, population 255,200). There were
similar variations in standardised prevalence ratios
from 0.52 (Isle of Wight) to 2.44 (Heart of Birmingham,
population 280,500) (table 2.5). Confidence intervals are
not presented for the rates per million population for
2009 but figures D3 and D4 in appendix D (http://
www.renalreg.com/Report-Area/Report 2010/Appendix-
D.pdf) can be used to determine if a PCT/HB falls
within the range representing the 95% confidence limit
of the national average prevalence rate. The annual
standardised prevalence ratios were inherently more
stable than the annual standardised incidence ratios
(see chapter 1 UK RRT Incidence in 2009).

Factors associated with variation in standardised
prevalence ratios in Primary Care Trusts (PCT) in
England, Health and Social Care Areas (HB) in
Northern Ireland, Local Health Boards in Wales (HB)
and Health Boards in Scotland (HB)

Geographical considerations and ethnicity were the
major factors underlying the variation in SPRs (table
2.5).In 2009, there were 54 PCT/HBs with a significantly
low SPR, 77 with a ‘normal’ SPR and 47 with a signifi-
cantly high SPR. This is not strictly comparable to last
year’s report [3], because local health areas reported on
have been changed in Northern Ireland, Scotland and
Wales. However in broad terms the areas with high and
low SPRs have been consistent over the last few years.
They tend to reflect the demographics of the regions in
question such that urban, ethnically diverse populations
especially when coupled with areas of deprivation have
the highest prevalence rates of renal replacement therapy.
The geographical distribution is summarised in table 2.6.
The East of England had a significantly higher propor-
tion of areas with a low SPR compared with the UK as
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a whole. In London there was a significantly higher
proportion of areas with a high SPR. The West Midlands
(41%) and Northern Ireland (40%) had a relatively
higher percentage of PCT/HBs with high SPRs but this
did not reach significance.

PCT/HBs with high SPRs had significantly higher
ethnic minority populations than those with low or
normal SPRs (p < 0.0001). Mean SPRs were significantly
higher in the 59 PCT/HBs with an ethnic minority popu-
lation greater than 10% than in those with lower ethnic
minority populations (p < 0.0001). The SPR (correlation
coefficient r = 0.86) was positively correlated with ethni-
city. For each 10% increase in ethnic minority population,
the age standardised prevalence ratio increased by 0.21 and
this would result in increased prevalent patient numbers.
In figure 2.3, the relationship between the ethnic composi-
tion of a PCT/HB and its SPR is demonstrated.

Only 6 of the 119 PCT/HBs with ethnic minority
populations of less than 10% had high SPRs: Abertawe
Bro Morgannwg University, Belfast, Cwm Taf, Greater
Glasgow & Clyde, Liverpool and Western Northern
Ireland. Forty-one of the 59 PCT/HBs with ethnic
minority populations greater than 10% had high SPRs,
whereas only 3 had low SPRs (Richmond & Twicken-
ham, Trafford, Leeds). Richmond & Twickenham and
Trafford have lower deprivation than many areas with
higher than average ethnic minority populations but
Leeds has significant deprivation issues (http://www.
apho.org.uk). Also some PCT/HBs with high ethnic
minority populations did not have a proportionate
increase in SPR; Westminster, also affluent, has 27.8%
non-White population but with a modest increase in
SPR of 1.04 (2004-2009). The factors contributing to
these disparities remain unclear, but social deprivation
may be an important factor and consideration should
also be given to a possible lack of supply of services in
some areas.



Chapter 2 UK RRT prevalence in 2009

Table 2.5. Prevalence of RRT and standardised prevalence ratios in PCT/HB areas

PCT/HB =PCT in England, Health and Social Care Areas in Northern Ireland, Local Health Boards in Wales and Health Boards in Scotland
O/E = standardised prevalence ratio

LCL = lower 95% confidence limit

UCL = upper 95% confidence limit

pmp = per million population

Blank cells = no data returned to the UKRR for that year

Areas with significantly low prevalence ratios in 2009 are italicised in greyed areas, those with significantly high prevalence ratios in 2009 are
bold in greyed areas

% non-White = percentage of the PCT/HB population that is non-White, from 2001 census (revised by ONS to 2007 for England)

2009 2004-
Total 2004 | 2005 | 2006 | 2007 | 2008 95% 95% Crude rate| 2009 % non-
UK area PCT/HB population | O/E | O/E | O/E | O/E | O/E | O/E LCL UCL pmp O/E  White
North East | County Durham 506,600 093 | 0.95 | 091 | 0.89 | 0.87 | 0.86 0.78 0.96 720 0.90 2.5
Darlington 100,600 0.89 | 090 | 0.76 | 0.82 | 0.85 | 0.87 0.69 1.10 716 0.85 3.3
Gateshead 190,500 1.06 | 1.00 | 0.94 | 0.90 | 0.84 | 0.89 0.75 1.05 735 0.93 3.8
Hartlepool 90,800 1.03 | 097 | 0.99 | 090 | 093 | 091 0.71 1.16 727 0.95 2.6
Middlesbrough 140,300 1.07 | 1.01 | 1.06 | 1.04 | 1.05 | 1.06 0.88 1.27 791 1.05 8.6
Newcastle 284,300 092 | 094 | 092 | 096 | 098 | 095 0.82 1.09 679 0.95 9.7
North Tyneside 197,000 1.06 | 1.07 | 1.05 | 0.99 | 093 | 096 0.82 1.12 792 1.00 3.6
Northumberland 311,200 093 | 0.89 | 0.82 | 081 | 0.79 | 0.76 0.67 0.87 681 0.83 2.2
Redcar and Cleveland 137,600 099 | 097 | 1.00 | 0.99 | 097 | 096 0.80 1.16 814 0.98 3.0
South Tyneside 152,600 097 | 1.00 | 1.02 | 099 | 093 | 1.00 0.84 1.19 826 0.99 4.8
Stockton-on-Tees Teaching 191,100 078 | 0.78 | 0.88 | 0.82 | 0.82 | 0.80 0.67 0.95 628 0.81 4.7
Sunderland Teaching 281,700 1.07 | 1.00 | 093 | 0.90 | 093 | 093 0.81 1.06 749 0.96 3.3
North West | Ashton, Leigh and Wigan 306,400 057 | 062 | 0.67 | 088 | 0.80 | 0.82 072 0.94 666 0.74 2.9
Blackburn with Darwen Teaching 139,900 1.10 | 1.15 | 1.21 | 1.40 | 1.31 | 1.29 1.08 1.53 908 25 22y
Blackpool 140,000 0.77 | 0.73 | 0.64 | 0.78 | 0.81 | 0.86 0.71 1.05 729 0.77 3.7
Bolton 265,600 0.69 | 0.79 | 0.81 | 1.07 | 1.04 | 096 0.83 1.10 742 0.90 12.3
Bury 182,800 0.37 | 0.43 | 0.46 | 0.88 | 0.83 | 091 0.77 1.08 717 0.67 8.5
Central and Eastern Cheshire 456,000 081 | 0.76 | 0.77 0.68 0.86 651 0.78 3.4
Central Lancashire 457,800 071 | 0.76 | 0.71 | 0.78 | 0.81 | 0.84 0.75 093 675 0.77 6.7
Cumbria Teaching 494,900 080 | 0.77 | 0.76 | 0.75 | 0.74 | 0.71 0.64 0.79 630 0.75 2.0
East Lancashire Teaching 380,900 0.90 [ 0.90 | 092 | 1.07 | 1.01 | 095 0.85 1.07 761 0.96 9.4
Halton and St. Helens 295,900 0.86 | 0.88 | 0.95 | 097 | 091 | 093 0.81 1.06 747 0.92 2.1
Heywood, Middleton and Rochdale 204,900 1.01 | 1.01 | 1.04 0.89 1.22 796 1.02 12.6
Knowsley 149,300 133 | 1.24 | 1.18 | 1.13 | 1.07 | 1.03 0.86 1.23 790 1.15 2.8
Liverpool 442,400 1.21 | 1.16 | 1.14 | 1.10 | 1.10 | 1.11 1.00 1.23 818 L1133 8.3
Manchester Teaching 483,500 1.07 | 1.14 | 1.17 1.05 1.30 730 1.13 234
North Lancashire Teaching 327,000 0.80 | 0.72 | 0.69 | 0.77 | 0.73 | 0.74 0.65 0.85 642 0.74 4.2
Oldham 219,200 0.52 | 050 | 0.61 | 093 | 094 | 092 0.79 1.08 693 0.76  12.2
Salford 225,300 0.63 | 0.60 | 0.64 | 0.82 | 0.86 | 0.81 0.68 0.96 604 0.74 7.7
Sefton 273,400 092 | 093 | 091 | 0.88 | 0.85 | 0.83 072 0.96 717 0.88 2.6
Stockport 283,600 0.87 | 0.87 | 0.82 071 0.94 673 0.85 6.4
Tameside and Glossop 249,100 1.01 | 095 | 0.94 0.82 1.09 743 0.97 5.9
Trafford 215,400 078 | 0.75 | 0.79 0.67 0.93 627 077 11.2
Warrington 197,900 0.87 |1 0.79 | 0.81 | 0.89 | 0.87 | 093 0.79 1.09 753 0.86 3.5
Western Cheshire 232,900 1.02 | 096 | 093 | 094 | 093 | 097 0.84 1.11 820 0.96 3.1
Wirral 308,600 1.12 | 1.08 | 1.03 | 0.96 | 0.89 | 0.84 0.73 0.96 693 0.97 2.8
Yorkshire Barnsley 226,500 124 | 1.14 | 1.11 | 1.05 | 1.05 | 1.10 096 1.26 896 1.11 2.7
and the Bradford and Airedale Teaching 506,900 1.21 | 1.20 | 1.11 | 1.15 | 1.17 | 1.15 1.04 1.26 811 1.16  25.0
Humber Calderdale 201,500 1.07 | 1.06 | 1.07 | 1.08 | 1.07 | 1.08 0.93 1.26 864 1.07 9.8
Doncaster 290,200 1.11 | 1.03 | 1.04 | 095 | 095 | 098 0.86 1.11 796 1.00 4.3
East Riding of Yorkshire 337,100 080 | 0.80 | 0.80 | 0.79 | 0.81 | 0.84 074 0.95 751 0.81 3.0
Hull Teaching 262,700 097 | 098 | 098 | 1.02 | 094 | 099 0.86 1.14 727 0.98 5.8
Kirklees 406,800 1.20 | 1.16 | 1.18 | L.11 1.04 | 1.07 096 1.19 811 1.12 16.0
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Table 2.5. Continued

2009 2004-
Total 2004 | 2005 | 2006 | 2007 | 2008 95% 95% Crude rate| 2009 % non-
UK area PCT/HB population | O/E | O/E | O/E | O/E | O/E | O/E LCL UCL pmp O/E  White
Yorkshire | Leeds 787,600 0.99 | 0.99 | 1.00 | 0.95 | 0.91 | 0.90 0.82 0.98 645 0.95 118
and the North East Lincolnshire 158,600 0.98 | 0.97 | 1.01 | 0.99 | 1.00 | 0.99 0.83 1.17 801 0.99 3.1
Humber North Lincolnshire 157,100 098 | 0.92 | 0.97 | 0.93 | 0.89 | 0.77 0.64 0.94 656 0.90 3.2
North Yorkshire and York 796,300 0.80 | 0.80 | 0.78 | 0.78 | 0.78 | 0.80 0.73 0.87 676 0.79 3.7
Rotherham 253,900 1.30 | 1.22 1.12 1.11 1.15 1.12 099 1.28 910 1.16 5.2
Sheffield 547,100 1.11 1.06 | 1.08 1.08 1.07 1.08  0.98 1.18 808 1.08 12.2
Wakefield District 323,800 0.87 | 0.86 | 0.90 | 0.85 | 0.83 | 0.83 0.72 0.94 673 0.85 4.3
East Bassetlaw 111,900 0.78 | 0.82 | 0.79 | 0.94 | 0.87 | 0.79 0.63 0.99 679 0.83 3.1
Midlands | Derby City 244,300 1.16 | 1.09 | 1.08 | 1.01 | 1.09 | 1.16 1.01 1.33 872 1.10 15.0
Derbyshire County 726,400 0.86 | 0.84 | 0.84 | 0.87 | 0.88 | 0.86 0.79 0.93 735 0.86 3.2
Leicester City 304,800 1.82 | 1.79 | 1.74 | 1.74 | 1.75 | 1.79 1.62 1.98 1201 1.77 38.2
Leicestershire County and Rutland 683,200 097 | 092 |1 092 | 091 | 0.90 | 0.87 080 0.95 726 0.91 7.7
Lincolnshire Teaching 700,200 083 | 0.83 | 0.79 | 0.79 | 0.78 | 0.78 0.71 0.85 686 0.80 3.3
Northamptonshire Teaching 684,000 0.74 | 0.91 | 0.89 | 0.89 | 0.90 | 0.89 0.82 0.98 706 0.87 7.4
Nottingham City 300,800 1.30 | 1.24 | 1.22 | 1.17 | 1.18 | 1.17 1.03 1.33 758 1.21 18.7
Nottinghamshire County Teaching 665,000 1.06 | 1.05 | 1.02 | 1.00 | 0.98 | 0.94 0.86 1.02 786 1.01 5.1
West Birmingham East and North 407,400 158 | 1.61 | 1.63 | 1.51 | 1.55 | 1.53 1.40 1.68 1085 1.57 23.8
Midlands Coventry Teaching 312,600 133 | 1.25 | 1.21 | 1.19 | 1.21 1.25 1.12 141 905 1.24 19.6
Dudley 306,500 098 | 0.94 | 0.89 | 091 | 0.88 | 0.94 0.83 1.07 786 0.92 8.5
Heart of Birmingham Teaching 280,500 239 | 239 | 239 | 237 | 239 | 244 221 2.69 1415 2.40 61.8
Herefordshire 179,000 091 | 0.90 | 0.87 | 0.83 | 0.75 | 0.80 0.67 0.95 721 0.84 24
North Staffordshire 211,500 0.85 | 0.86 | 0.87 0.75 1.02 747 0.86 3.5
Sandwell 291,100 1.53 | 1.49 | 1.51 | 1.48 | 1.56 | 1.60 1.44 1.78 1213 1.53 21.8
Shropshire County 291,900 0.88 | 0.90 | 0.88 | 0.87 | 093 | 0.88 0.77 1.00 781 0.89 3.0
Solihull 205,200 1.06 | 1.03 1.08 | 0.97 | 093 | 099 0.85 1.15 824 1.01 9.0
South Birmingham 341,200 149 | 1.47 | 1.38 | 1.31 | 1.32 | 1.34 120 1.49 970 1.38 179
South Staffordshire 609,300 0.92 | 0.92 | 0.89 081 0.97 748 0.91 4.7
Stoke on Trent 246,900 1.13 | 1.08 1.12  0.98 1.28 879 1.11 7.1
Telford and Wrekin 162,300 0.89 | 0.80 | 0.88 | 1.03 | 1.02 | 1.04 0.88 1.23 807 0.95 6.6
Walsall Teaching 255,800 1.36 | 1.36 | 1.32 | 1.27 | 1.32 | 1.29 1.14 1.46 1016 1.32  14.7
Warwickshire 535,100 1.10 | 1.08 1.03 1.02 | 0.98 1.00 091 1.09 833 1.03 6.7
Wolverhampton City 238,500 1.34 | 1.31 | 1.26 | 1.18 | 1.21 1.21 1.06 1.38 943 1.25 23.8
Worcestershire 556,600 0.8 | 0.86 | 0.82 | 0.82 | 0.82 | 0.83 0.76 0.92 715 0.83 4.4
East of Bedfordshire 411,100 085 | 0.82 | 0.84 | 0.80 | 0.81 | 0.80 0.71 0.90 637 0.82 9.3
England Cambridgeshire 607,200 089 | 0.92 | 0.91 | 0.88 | 0.83 | 0.85 0.77 0.94 674 0.88 7.4
East and North Hertfordshire 545,600 0.76 | 0.88 | 0.83 | 0.80 | 0.81 0.80 072 0.89 627 0.81 8.8
Great Yarmouth and Waveney 214,000 0.43 0.41 0.43 0.51 0.77 | 0.85 0.73 0.99 752 0.58 3.5
Luton 194,600 1.10 | 1.23 | 1.22 | 1.26 | 1.31 | 1.29 1.12 1.50 894 1.24 315
Mid Essex 371,300 082 | 0.81 | 0.85 | 0.89 | 0.85 | 0.85 0.75 0.96 692 0.85 5.1
Norfolk 757,200 092 | 093 | 093 | 0.92 | 0.90 | 0.87 0.80 0.95 766 0.91 3.9
North East Essex 324,800 0.78 | 0.81 0.71 0.92 680 0.79 6.4
Peterborough 171,000 1.00 | 1.00 | 1.05 | 1.05 [ 0.99 | 1.07 091 1.27 795 .03 13.0
South East Essex 336,500 095 | 0.92 | 0.95 | 0.94 | 0.95 | 0.93 0.82 1.05 782 0.94 5.7
South West Essex 405,000 0.88 | 092 | 093 | 0.95 | 096 | 097 0.87 1.09 746 0.94 7.6
Suffolk 596,200 084 | 0.83 | 0.83 | 0.83 | 0.81 | 0.82 0.74 0.90 693 0.83 57
West Essex 282,400 0.80 | 0.83 | 0.79 | 0.74 | 0.68 | 0.69 0.59 0.81 559 0.75 7.9
West Hertfordshire 549,900 0.40 | 0.59 | 0.78 | 0.83 1.00 | 0.99 090 1.08 771 0.79 11.1
London Barking and Dagenham 176,000 1.09 | 1.12 | 1.14 | 1.16 | 1.16 | 1.24 1.05 1.46 807 1.16  23.7
Barnet 343,200 1.12 | 1.24 | 1.43 | 146 | 1.43 1.29 1.58 1049 1.34 294
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Table 2.5. Continued

UK RRT prevalence in 2009

2009 2004-
Total 2004 | 2005 | 2006 | 2007 | 2008 95% 95% Crude rate| 2009 % non-
UK area PCT/HB population | O/E | O/E | O/E | O/E | O/E | O/E LCL UCL pmp O/E  White
London Bexley 225,800 1.17 | 1.13 | 1.18 | 1.19 | 1.19 | 1.21 1.06 1.39 948 1.18 13.0
Brent Teaching 255,200 1.37 | 2.03 | 2.27 | 2.38 2.16 2.61 1708 () SIS SES
Bromley 310,200 099 | 1.00 | 0.99 | 095 | 0.99 | 094 0.82 1.07 745 0.97 11.9
Camden 231,600 099 | 1.08 | 1.15 | 1.20 | 1.25 1.09 1.45 825 1.14 249
City and Hackney Teaching 227,100 1.38 | 1.41 | 1.34 | 1.46 1.28 1.67 925 1.40 35.7
Croydon 342,800 1.14 | 1.18 | 1.16 | 1.32 | 1.32 | 1.37 123 1.52 1009 1.26  34.5
Ealing 316,300 144 | 1.40 | 146 | 1.60 | 1.90 | 191 1.73 2.10 1344 1.64 40.7
Enfield 291,400 151 | 1.50 | 1.44 | 1.44 | 142 1.27 1.59 1036 146  28.0
Greenwich Teaching 226,200 097 | 1.13 | 1.13 | 1.15 | 1.23 | 1.23 1.07 1.42 836 1.15  26.1
Hammersmith and Fulham 169,800 149 | 133 | 1.36 | 1.30 | 1.38 | 1.42 1.22 1.66 966 1.38 21.0
Haringey Teaching 225,400 1.52 | 1.54 | 1.54 | 1.62 | 1.62 1.43 1.83 1087 1.57 33.1
Harrow 228,600 156 | 1.73 | 1.82 1.63 2.03 1365 1.71  44.7
Havering 234,500 0.79 | 0.78 | 0.80 0.68 0.94 644 0.79 8.8
Hillingdon 262,500 0.87 | 096 | 1.01 | 0.98 | 1.30 | 1.31 1.16 1.49 945 1.09 259
Hounslow 234,200 150 | 1.40 | 1.33 | 1.32 | 1.59 | 1.62 144 1.83 1123 1.46 37.8
Islington 192,100 1.38 | 1.49 | 141 | 1.37 | 136 1.17 1.58 885 1.40 229
Kensington and Chelsea 169,900 079 | 095 | 095 079 1.13 724 090 226
Kingston 166,900 1.03 | 1.12 | 1.11 093 1.31 791 1.09 19.9
Lambeth 283,400 130 | 1.29 | 1.29 | 1.61 | 1.60 | 1.66 1.48 1.85 1076 147  32.0
Lewisham 264,300 1.62 | 1.64 | 1.67 | 1.70 | 1.67 | 1.72 1.53 1.92 1158 1.67 344
Newham 241,200 153 | 1.71 | 1.79 | 1.82 | 1.83 | 1.92 1.70 2.15 1157 1.78 57.0
Redbridge 267,700 1.15 | 1.24 | 1.24 | 1.22 | 1.36 | 1.39 1.23 1.56 982 1.27 409
Richmond and Twickenham 189,400 062 | 0.71 | 0.76 0.63 0.91 576 070 11.7
Southwark 285,600 1.51 | 1.54 | 1.54 | 1.64 | 1.68 | 1.70 1.52 1.90 1113 1.61 34.1
Sutton and Merton 398,900 1.14 | 1.17 | 1.22 1.10 1.36 895 1.18  20.8
Tower Hamlets 234,800 1.04 | 1.09 | 1.13 | 1.22 | 1.28 | 1.39 1.21 1.61 809 1.20 228
Waltham Forest 224,500 1.39 | 1.58 | 1.57 | 1.51 133 1.72 1020 1.52 36.6
Wandsworth 286,900 1.40 | 1.40 | 146 130 1.64 952 142  19.7
Westminster 249,200 097 | 1.04 | 1.12 097 1.28 787 1.04 278
South East | Brighton and Hove City 256,200 0.87 | 0.86 | 0.87 | 0.86 | 0.86 | 0.88 0.76 1.03 648 0.87 8.7
Coast East Sussex Downs and Weald 333,700 086 | 0.82 | 0.78 | 0.80 | 0.76 | 0.78 0.68 0.88 698 0.80 49
Eastern and Coastal Kent 732,100 0.86 | 0.91 0.93 0.85 1.01 768 0.90 5.3
Hastings and Rother 178,400 090 | 0.83 | 0.83 | 0.77 | 0.79 | 0.82 0.69 0.97 734 0.82 52
Medway 254,900 0.86 | 0.89 | 0.88 0.76  1.02 671 0.87 7.5
Surrey 1,100,500 077 | 076 | 0.77 | 0.86 | 0.88 | 0.88 082 0.94 710 0.82 8.3
West Kent 678,600 087 | 0.90 | 0.89 082 0.97 725 0.89 6.8
West Sussex 792,900 0.78 | 0.77 | 0.77 | 0.81 0.83 | 0.84 0.77 091 718 0.80 58
South Berkshire East 399,600 1.04 | 1.00 | 1.08 | 1.19 | 1.19 | 1.18 1.06 1.31 866 1.12  18.9
Central Berkshire West 466,600 1.03 | 096 | 1.03 | 1.12 | 1.12 | 1.10 1.00 1.22 825 1.06 10.1
Buckinghamshire 508,700 099 | 098 | 097 | 096 | 093 | 091 0.83 1.01 737 0.95 10.4
Hampshire 1,289,100 079 | 0.76 | 0.78 | 0.77 | 0.78 | 0.79 0.74 0.84 659 0.78 4.2
Isle of Wight National Health Service 140,200 0.75 | 0.63 | 0.61 | 0.57 | 0.55 | 0.52 041 0.66 478 0.60 3.6
Milton Keynes 242,300 094 | 092 | 0.86 | 092 | 092 | 090 0.77 1.05 660 0.91 12.7
Oxfordshire 615,900 1.11 1.05 | 1.04 | 0.95 | 0.91 089 081 0.98 687 0.98 8.1
Portsmouth City Teaching 203,400 1.12 | 1.05 | 0.99 | 098 | 098 | 094 0.79 1.11 659 1.00 8.0
Southampton City 237,000 095 | 093 | 091 | 092 | 095 | 096 0.82 1.12 658 0.94 11.4
South West | Bath and North East Somerset 177,500 087 | 0.92 | 0.89 | 0.89 | 0.82 | 0.82 0.68 0.98 648 0.86 5.8
Bournemouth and Poole Teaching 306,000 091 | 087 | 0.87 | 0.88 | 0.86 | 0.84 0.73 0.96 690 0.87 5.0
Bristol 433,000 1.37 | 1.31 | 1.32 | 1.23 | 1.27 | 1.25 113 1.39 871 1.29 11.6
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2009 2004-
Total 2004 | 2005 | 2006 | 2007 | 2008 95% 95% Crude rate| 2009 % non-
UK area PCT/HB population | O/E | O/E | O/E | O/E | O/E | O/E LCL UCL pmp O/E  White
South West | Cornwall and Isles of Scilly 532,900 1.12 | 1.02 | 1.04 | 0.98 | 096 | 097 0.88 1.06 863 1.01 2.8
Devon 747,500 085 | 081 | 0.83 | 0.85 | 0.87 | 0.87 0.80 0.95 779 0.85 3.3
Dorset 404,200 083 | 0.83 | 0.79 | 0.80 | 0.82 | 0.82 0.74 092 772 0.81 3.5
Gloucestershire 588,700 092 | 092 | 093 | 089 | 0.83 | 0.85 0.77 093 710 0.88 4.7
North Somerset 209,400 1.13 | 1.04 | 098 | 091 | 092 | 0.87 0.74 1.02 755 0.97 3.6
Plymouth Teaching 256,700 1.11 1.05 | 1.16 | 1.14 | 1.10 .11 097 1.27 834 1.11 4.4
Somerset 523,600 092 | 088 | 0.87 | 0.83 | 0.81 081 073 0.90 712 0.85 3.2
South Gloucestershire 262,300 1.08 | 1.05 | 1.04 | 0.98 | 096 | 0.90 0.78 1.04 721 1.00 5.0
Swindon 203,700 098 | 092 | 094 | 0.88 | 0.85 | 0.87 0.74 1.03 668 0.90 7.1
Torbay 133,900 098 [ 091 | 0.87 | 0.81 | 094 | 090 0.75 1.09 814 0.90 3.1
Wiltshire 456,000 0.66 | 0.69 | 0.70 | 0.72 | 0.74 | 0.71 0.63 0.81 596 0.70 3.4
Wales Betsi Cadwaladr University 679,000 1.08 | 1.04 | 0.99 | 0.96 | 0.95 | 091 084 0.99 779 0.98 1.0
Powys Teaching 131,700 095 | 098 | 092 | 090 | 090 | 092 0.77 1.11 850 0.93 0.9
Hywel Dda 374,800 1.05 | 1.04 | 1.02 | 097 | 1.01 | 094 0.84 1.06 824 1.00 1.0
Abertawe Bro Morgannwg University 502,300 1.28 | 1.24 | 1.25 | 1.26 | 1.20 | 1.22 1.11 1.33 999 1.24 1.6
Cwm Taf 290,500 146 | 1.41 | 1.45 | 150 | 1.42 | 1.40 1.26 1.57 1119 1.44 1.1
Aneurin Bevan 560,600 1.24 | 1.21 1.16 | 1.17 | 1.10 | 1.08 0.99 1.18 883 1.15 1.9
Cardiff and Vale University 461,000 125 | 1.16 | 1.16 | 1.15 | 1.05 | 1.07 096 1.19 779 1.13 6.7
Scotland Ayrshire & Arran 367,000 1.09 | 1.13 | 1.18 | 1.12 | 1.14 | 1.08 0.97 1.20 926 1.13 0.7
Borders 113,100 0.85 | 083 | 0.83 | 094 | 097 | 1.01 0.83 1.23 902 0.91 0.6
Dumfries and Galloway 148,200 1.02 | 1.04 | 097 | 0.87 | 094 | 093 0.78 1.10 850 0.96 0.7
Fife 363,400 097 | 099 | 095 | 093 | 094 | 093 0.83 1.05 765 0.95 1.3
Forth Valley 291,400 094 | 096 | 091 | 096 | 093 | 091 0.79 1.04 734 0.94 1.1
Grampian 545,400 1.00 | 0.99 | 096 | 095 | 0.94 | 0.96 0.87 1.05 785 0.96 1.6
Greater Glasgow & Clyde 1,199,000 1.31 | 1.28 | 1.22 | 1.17 | 1.13 | 1.09 1.03 1.16 851 1.19 3.4
Highland 311,000 1.06 | 1.06 | 1.02 | 1.02 | 1.00 | 1.00 0.89 1.13 884 1.02 0.8
Lanarkshire 562,500 1.14 | 1.05 | 1.02 | 097 | 097 | 095 0.87 1.05 763 1.01 1.2
Lothian 826,200 1.01 | 096 | 0.94 | 092 | 089 | 0.87 0.80 095 673 0.93 2.8
Orkney 20,000 1.15 | 1.14 | 1.14 | 093 | 1.12 | 1.07 0.68 1.68 950 1.09 0.4
Shetland 22,000 0.74 | 055 | 0.45 | 0.66 | 0.46 | 0.60 0.33 1.09 500 0.57 1.1
Tayside 399,600 1.19 | 1.15 | 1.14 | 1.10 | 1.04 | 1.08 0.98 1.20 911 1.11 1.9
Western Isles 26,100 092 [ 058 | 055 | 0.88 | 0.79 | 0.75 047 1.20 690 0.75 0.6
Northern Belfast 334,600 1.38 | 1.37 | 1.35 | 1.30 | 1.21 1.08 1.35 882 1.32 1.1
Ireland Northern 458,300 1.21 | 1.22 | 1.16 | 1.12 | 1.06 096 1.17 803 1.15 0.6
Southern 354,000 1.15 | 1.07 | 1.00 | 1.02 | 1.00 0.88 1.13 703 1.04 0.7
South Eastern 344,200 1.12 | 1.07 | 1.02 | 1.01 | 0.97 0.86 1.10 747 1.04 0.4
Western 297,900 1.14 | 1.18 | 1.16 | 1.12 | 1.16 1.02 1.31 826 1.15 0.5
Case mix in prevalent RRT patients significantly less (3.1 and 2.0 years respectively

Time on RRT

Table 2.7 shows the median time, in years, since start-
ing RRT of the prevalent RRT patients on 31/12/2009.
Median time on RRT for all prevalent patients was 5.4
years. (For patients who recovered for >90 days and
then subsequently restarted RRT the median time from
the start of RRT was calculated from the most recent
start date.) Patients with functioning transplants had
survived a median of 10.3 years on RRT whilst the
median time on RRT of HD and PD patients was
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P <0.001). The median time on RRT increased for
both transplant and haemodialysis patients over the
past 5 years (additional 0.7 and 0.4 years respectively)
but not for peritoneal dialysis patients.

Age

The median age of prevalent UK patients on RRT at
31st December 2009 was slightly higher (57.7 years)
compared with 2008 (57.3 years) (table 2.8), this has
changed little in the last few years. There were marked
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UK RRT prevalence in 2009

Table 2.6. Summary of the regional distribution of PCT/HB areas with significantly high, low or normal values of SPR and mean
(weighted by PCT/HB size) % non-Whites per region on 31/12/2009

SPR group Mean % Weighted mean
Region Low Normal High Total non-White % non-White
NE England 3 9 0 12 4.4 4.2
NW England 10 11 3 24 7.5 7.5
Yorkshire & Humber 5 8 1 14 7.9 9.2
East Midlands 5 1 3 9 11.3 9.0
West Midlands 3 7 7 17 14.1 13.5
East of England 9 4 1 14 9.1 7.9
London 2 4 25 31 28.9 29.3
South Coast of England 5 3 0 8 6.6 6.7
South Central England 3 5 1 9 9.7 8.8
SW England 7 6 1 14 4.7 4.6
England 52 58 42 152 12.6 11.3
N Ireland 0 3 2 5 0.7 0.7
Scotland 1 12 1 14 1.3 2.0
Wales 1 4 2 7 2.0 2.1
UK 54 77 47 178 10.9 9.8

PCT/HB = Primary Care Trust in England, Health and Social Care Areas in Northern Ireland, Local Health Boards in Wales and Health Boards

in Scotland
SPR = standardised prevalence ratio

differences between modalities; the median age of HD
patients (65.9 years) was greater than those on PD
(61.2 years) and substantially higher than those of trans-
planted patients (50.8 years). These represent slightly
older ages compared with 2008. Although the median
age for Northern Ireland patients on PD increased by
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Fig. 2.3. Ethnicity and standardised prevalence ratios for all PCT/
HB areas by percentage non-White on 31/12/2009 (excluding
areas with <5% ethnic minorities)

about 3 years from 2008 (59.8 years in 2008 vs. 63.1
years in 2009), the median age for all prevalent RRT
patients in Northern Ireland decreased slightly in 2009
(59.2 years in 2008 vs. 58.9 years in 2009). About half
of the UK prevalent RRT population were in the age
group 40-64 years of age, with Northern Ireland and
Wales having a higher proportion (16.9% and 16.4%
respectively) of patients older than 75+ years compared
with England (14.6%) and Scotland (12.9%) (table 2.9).
Furthermore there existed a wide range between centres
in the proportion of patients aged over 75 (range 8%
to 32%). As a result, prevalent dialysis patients were
slightly older in Northern Ireland and Wales compared
with the rest of the UK.

Table 2.7. Median time on RRT of prevalent patients on 31/12/
2009

Median time treated

Modality N (years)
Haemodialysis 21,135 3.1
Peritoneal dialysis 3,826 2.0
Transplant 22,159 10.3
All RRT 47,120 5.4

Median time on RRT was calculated from the most recent start date.
Patients with an initial treatment modality of transferred in or
transferred out were excluded from the calculation of median time
on RRT, since their treatment start date is not accurately known
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Table 2.8. Median age of prevalent RRT patients by treatment modality by centre on 31/12/2009

Median ~ Median Median  Median Median  Median Median  Median

age age age age age age age age
Centre HD PD transplant ~ RRT Centre HD PD transplant ~ RRT
Abrdn 65.6 55.8 51.1 56.1 L Rfree 65.2 61.2 49.7 55.4
Airdrie 59.4 54.2 48.6 54.1 L St.G 67.7 63.1 51.3 59.0
Antrim 71.4 68.3 49.6 65.0 L West 66.5 60.8 51.7 57.5
B Heart 67.0 65.0 51.9 63.2 Leeds 66.3 59.1 49.9 55.9
B QEH 65.6 58.7 50.3 56.6 Leic 65.6 64.7 50.6 58.5
Bangor 65.6 69.4 66.3 Liv Ain 62.9 59.7 62.8
Basldn 65.5 70.1 47.5 63.6 Liv RI 62.0 56.9 50.0 53.7
Belfast 63.2 58.4 49.3 53.6 M Hope 62.2 57.8 48.2 55.5
Bradfd 62.2 56.5 49.6 54.5 M RI 61.1 54.0 49.9 53.0
Brightn 71.0 65.4 52.5 62.3 Middlbr 66.6 64.4 50.7 57.7
Bristol 67.2 61.7 52.4 58.6 Newc 63.1 59.0 52.4 56.6
Camb 70.7 57.1 50.9 57.1 Newry 66.6 59.9 51.3 61.9
Cardff 67.8 61.3 50.1 56.2 Norwch 70.2 62.7 49.9 62.9
Carlis 68.2 59.3 51.5 57.7 Nottm 66.3 56.7 48.4 56.4
Carsh 68.8 62.8 50.2 60.5 Oxford 65.9 60.6 50.4 55.7
Chelms 69.4 68.3 56.5 62.8 Plymth 71.4 63.5 53.4 59.0
Clwyd 64.1 53.7 54.7 60.6 Ports 65.7 63.9 51.2 56.7
Colchr 69.4 69.4 Prestn 63.4 59.0 51.8 58.0
Covnt 66.8 64.0 49.3 57.6 Redng 69.5 60.2 55.0 60.7
D & Gall 71.5 58.2 48.2 60.0 Sheff 66.0 62.0 51.1 58.4
Derby 66.2 63.3 53.8 63.3 Shrew 67.4 57.6 51.8 60.8
Derry 65.4 55.7 51.3 60.7 Stevng 66.5 54.8 48.9 59.8
Donc 65.7 60.0 53.8 62.2 Sthend 68.2 60.3 58.0 63.5
Dorset 69.1 69.2 55.7 63.0 Stoke 65.6 59.7 49.6 57.4
Dudley 61.7 61.3 59.1 60.2 Sund 62.7 48.7 50.6 55.9
Dundee 70.6 61.3 53.1 61.5 Swanse 69.3 66.4 52.6 63.4
Dunfn 64.7 65.5 50.8 58.6 Truro 73.4 65.1 54.5 64.1
Edinb 61.0 62.0 50.0 54.9 Tyrone 66.7 64.4 454 61.6
Exeter 71.4 63.6 50.5 60.9 Ulster 71.7 54.4 50.1 69.5
Glasgw 63.5 57.2 50.5 55.0 Wirral 64.9 60.3 64.1
Glouc 72.0 55.3 52.8 63.1 Wolve 67.5 58.8 49.2 61.4
Hull 64.9 62.4 50.2 57.3 Wrexm 65.0 68.6 50.6 55.9
Inverns 68.8 70.4 47.4 56.2 York 62.5 57.8 52.2 57.1
Ipswi 65.0 63.8 51.5 57.6 England 65.9 61.0 50.9 57.7
Kent 68.3 63.2 51.9 60.4 N Ireland 67.3 63.1 49.5 58.9
Klmarnk 64.7 59.1 48.4 58.9 Scotland 64.4 60.0 50.2 56.4
L Barts 58.7 58.8 49.4 53.9 Wales 67.6 64.8 50.9 59.3
L Guys 61.6 57.2 49.9 53.7 UK 65.9 61.2 50.8 57.7
L Kings 62.8 56.7 51.1 56.1

Blank cells — no patients for that treatment modality

There were wide inter-centre variations in the median
age of patients on RRT (53.0 to 69.5 years). Prevalent
dialysis patients in Truro had the highest median age
(72.6 years), whilst London Barts and Airdrie had the
lowest median ages (58.8 years and 59.2 years respec-
tively) and were the only centres with a prevalent dialysis
median age below 60 (table 2.8). The median age of HD
patients was slightly less in transplanting than in non-
transplanting centres (65.7 vs. 66.6, p < 0.04), but there
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was no significant difference in the median ages of PD
and transplant patients. This implies that a major
factor accounting for the lower median age of RRT
patients in transplanting centres was the large number
of transplant patients they follow-up. Transplant centres
also tend to be situated in the major cities where a
larger proportion of the population are from the ethnic
minorities, which are younger. The differing age
distributions of the transplant and dialysis populations
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Table 2.9. Percentage of prevalent RRT patients in each age group by centre on 31/12/2009

UK RRT prevalence in 2009

Percentage of patients

Centre N 18-39 years 40-64 years 65-74 years 75+ years
Abrdn 452 17.9 51.8 17.7 12.6
Airdrie 310 19.4 51.3 18.4 11.0
Antrim 215 12.1 37.9 26.6 23.4
B Heart 622 12.7 41.2 26.4 19.8
B QEH 1,821 17.2 49.5 18.3 14.9
Bangor 110 8.2 38.2 24.5 29.1
Basldn 214 15.6 38.7 20.8 25.0
Belfast 680 18.1 53.9 16.2 11.8
Bradfd 422 22,5 47.4 19.2 10.9
Brightn 737 12.9 43.6 23.2 20.4
Bristol 1,223 15.9 50.6 20.8 12.8
Camb 940 17.1 51.3 16.8 14.8
Cardff 1,440 16.5 52.8 17.4 13.3
Carlis 203 13.8 52.2 21.7 12.3
Carsh 1,302 13.4 47.2 20.1 19.3
Chelms 225 11.1 44.9 20.4 23.6
Clwyd 144 9.0 55.6 18.8 16.7
Colchr 116 5.2 35.3 28.4 31.0
Covnt 794 15.0 48.6 21.8 14.6
D & Gall 118 12.7 50.8 16.1 20.3
Derby 419 11.7 43.0 25.1 20.3
Derry 115 15.8 45.6 21.9 16.7
Donc 196 8.7 49.0 22.4 19.9
Dorset 552 12.3 42.2 26.1 19.4
Dudley 292 8.9 51.4 25.0 14.7
Dundee 395 13.7 45.6 23.0 17.7
Dunfn 233 15.9 48.1 23.2 12.9
Edinb 700 16.4 56.1 17.1 10.3
Exeter 731 12.2 47.2 18.9 21.8
Glasgw 1,468 17.2 53.7 17.8 11.3
Glouc 366 10.7 45.1 20.8 23.5
Hull 725 14.9 53.2 18.2 13.7
Inverns 224 18.8 48.2 16.5 16.5
Ipswi 308 13.0 54.5 19.8 12.7
Kent 744 14.1 46.9 22.6 16.4
Klmarnk 273 12.1 54.2 15.4 18.3
L Barts 1,638 18.1 57.3 16.4 8.1
L Guys 1,511 17.7 55.8 15.1 11.4
L Kings 786 15.3 52.7 19.7 12.3
L Rfree 1,546 19.5 50.2 16.9 13.5
L St.G 661 14.1 51.1 20.1 14.7
L West 2,725 13.5 52.7 20.5 13.2
Leeds 1,348 19.3 50.1 17.8 12.8
Leic 1,735 14.4 51.4 19.8 14.5
Liv Ain 146 12.3 42.5 25.3 19.9
Liv RI 1,223 18.6 54.4 16.5 10.5
M Hope 784 17.0 53.3 18.5 11.2
M RI 1,436 19.6 57.2 15.2 8.0
Middlbr 707 14.3 51.2 20.9 13.6
Newc 897 16.7 55.2 16.7 11.4
Newry 167 15.0 41.9 25.7 17.4
Norwch 591 12.8 43.2 21.8 223
Nottm 956 18.8 50.9 16.9 13.3
Oxford 1,320 17.6 52.9 18.0 11.5
Plymth 454 13.4 50.0 23.3 13.2
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Percentage of patients

Centre N 18-39 years 40-64 years 65-74 years 75+ years
Ports 1,301 14.8 54.0 17.4 13.7
Prestn 939 14.1 52.9 19.2 13.8
Redng 618 12.9 46.1 21.0 19.9
Sheff 1,216 13.8 50.0 21.2 15.0
Shrew 337 14.2 45.1 21.7 19.0
Stevng 580 13.4 45.3 234 17.8
Sthend 207 10.1 44.4 23.7 21.7
Stoke 640 16.1 48.0 19.8 16.1
Sund 368 15.8 53.8 19.8 10.6
Swanse 598 11.7 41.5 24.6 22.2
Truro 320 11.9 40.9 219 25.3
Tyrone 143 20.4 37.3 22,5 19.7
Ulster 114 8.9 27.7 31.3 32.1
Wirral 222 11.3 39.6 24.8 24.3
Wolve 477 10.9 47.0 22.6 19.5
Wrexm 219 18.7 45.7 21.0 14.6
York 321 19.6 44.5 17.8 18.1
England 40,962 15.5 50.5 19.5 14.6
N Ireland 1,434 16.2 45.7 21.1 16.9
Scotland 4,173 16.5 52.3 18.3 12.9
Wales 2,511 14.7 49.0 19.8 16.4
UK 49,080 15.5 50.4 19.4 14.6
are illustrated in figure 2.4, demonstrating that the age Gender

peak for prevalent dialysis patients is around 25 years
later than for prevalent transplant patients.

In the UK on 31st December 2009, 60% of patients
aged under 65 years on RRT had a functioning transplant
(table 2.15) compared with only 23% aged 65 years and
over. This was similar in all four UK countries.
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Fig. 2.4. Age profile of prevalent RRT patients by modality on
31/12/2009
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Standardising the age of the UK RRT prevalent
patients by using the age and gender distribution of
the UK population by PCT/HB (from ONS mid-2009
population estimates), allowed estimation of crude pre-
valence rates by age and gender (figure 2.5). This shows a
progressive increase in prevalence rate with age, peaking
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Fig. 2.5. Prevalence rate of RRT patients per million population
by age and gender on 31/12/2009
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at 1,912 pmp (a slight decrease from 1,925 pmp in 2008)
in the age group 70-74 years before showing a reducing
prevalence rate in age groups over 80 years. Crude
prevalence rates in males exceeded those of females for
all age groups, peaking in age group 75-79 years at
2,632 pmp and for females in age group 70-74 years at
1,444 pmp.

Ethnicity

Forty-one of the 72 centres (57%) provided ethnicity
data that were at least 90% complete (table 2.10), this was
an improvement compared with 2008. Ethnicity comple-
teness for prevalent RRT patients improved in the UK
from 81.0% in 2008 to 83.3% in 2009 with a 3.5%
improvement in ethnicity completeness in England in
2009. Data from 63 centres had greater than 50% ethni-
city returns. Ethnicity completeness is generally slightly
worse in prevalent HD patients with the best ethnicity
completeness recorded for prevalent transplant patients,
this may relate to the fact that the intensive work-up for
transplantation may increase the recording of data.

In 2009, 16.1% of the prevalent UK RRT population
(with assigned ethnicity) were from ethnic minorities
and 18.9% in England were from ethnic minorities.
The proportions in Wales, Scotland and Northern
Ireland were very small, although there was a high level
of missing ethnicity data in Scotland (where ethnicity
is not a mandated item). This compared with approxi-
mately 12% [1] of the UK general population who
were designated as belonging to an ethnic minority.
The number of patients reported to the UKRR as
receiving RRT and belonging to an ethnic minority has
doubled in the last 5 years which may be due to both
improvements in coding of ethnicity as well as increasing
incidence of ERF in these populations.

Among the centres with more than 50% returns, there
was wide variation between centres with respect to the
proportion of patients from ethnic minorities, ranging
from 0% in one centre (Derry) to over 40% in London
Barts (56.5%), London Royal Free (47.8%) and London
Kings (45.0%). Centres with an ethnic minority popula-
tion greater than 10% had the higher number of prevalent
patients on RRT, both on dialysis and with functioning
transplants. Sixty one percent of transplanting centres
had an ethnic minority population greater than 10% com-
pared with 23% of non-transplanting centres.

As would be expected, ethnicity also affected the
median age of the prevalent cohort. Those centres with
an ethnic minority population of >10% had a slightly
lower median age (57 years vs. 58 years).

UK RRT prevalence in 2009

Primary renal diagnosis

Data for primary renal diagnosis (PRD) were not sent
in 3.3% of patients (4.4% in 2008) and there remained a
marked inter-centre difference in completeness of data
returns. Where centres had >50% primary renal diagno-
sis data not sent they were excluded from the following
analyses. The UKRR is also concerned about some
centres with very high rates of primary renal diagnosis
uncertain (EDTA codes 00 and 10). It is accepted that
there will inevitably be a number of patients with
uncertain aetiology and that the proportion of these
patients will vary between clinicians and centres as the
definitions of renovascular disease, hypertensive nephro-
pathy and chronic glomerulonephritis (GN) without
tissue diagnosis remain relatively subjective. However,
some centres with very high rates of uncertain diagnosis
appear to also have fewer patients with the more objective
diagnoses such as polycystic kidney disease or biopsy-
proven GN. It is believed that the software in these centres
defaults any missing data to ‘uncertain’ (EDTA code 00).
This issue has been raised with the centres and software
suppliers in 2010 and although not completely resolved
for the current data collection, the situation has improved
markedly. As a result, only one centre with >40%
‘uncertain’ diagnosis has been excluded from the inter-
centre analysis and the UK and national totals have
been adjusted. The two centres with a high rate of
primary renal diagnosis uncertain and data not sent
have also been excluded from other analyses where
PRD is included in the case-mix adjustment.

Biopsy-proven glomerulonephritis remained the most
common specific primary renal diagnosis in the 2009
prevalent cohort at 16.0% (table 2.11), although 20.6%
of patients had an uncertain diagnostic code. Diabetes
accounted for 14.7% of renal disease in the prevalent
patients on RRT, although it was more common in the
>65-year age group compared to the under 65 age
group (16.8% vs. 13.7%). This contrasted with the
pattern seen in incident patients where diabetes is the
predominant specific diagnostic code in 25% of new
RRT patients. This reflects the different ages and survival
of patients with these diagnoses; it is the younger fitter
patients who survive longest and contribute highly to the
prevalent numbers. Younger patients (age <65 years) are
more likely to have a specific diagnosis and far less likely
to have renal vascular disease or hypertension as the
cause of their renal failure.

There was wide inter-centre variation in the pro-
portion of primary renal diagnoses not sent in the RRT
prevalent population, with 3 centres having >20% not
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Table 2.10. Ethnicity of prevalent RRT patients by centre on 31/12/2009

Centre N % White % Black % Asian % Chinese % Other % Missing
Abrdn 452 50.0 0.0 0.4 0.4 0.2 48.9
Airdrie 310 37.7 0.0 1.0 0.0 0.0 61.3
Antrim 215 99.1 0.0 0.9 0.0 0.0 0.0
B Heart 622 62.5 7.2 28.6 0.5 1.0 0.2
B QEH 1,821 66.1 9.8 20.8 0.9 2.0 0.4
Bangor 110 55.5 1.8 0.0 0.0 0.0 42.7
Basldn 214 91.5 3.8 24 0.5 0.9 0.9
Belfast 680 95.4 0.1 0.4 0.0 0.1 3.8
Bradfd 422 55.5 2.8 35.8 0.0 1.2 4.7
Brightn 737 76.3 1.9 4.3 0.0 0.7 16.8
Bristol 1,223 89.7 4.2 3.2 0.5 1.1 1.3
Camb 940 90.9 1.2 35 0.3 0.9 3.3
Cardff 1,440 61.1 0.6 2.2 0.5 0.0 35.6
Carlis 203 98.0 0.0 0.5 0.0 0.0 1.5
Carsh 1,302 71.9 8.1 10.3 1.8 2.7 5.3
Chelms 225 71.1 2.2 1.8 1.8 1.8 21.3
Clwyd 144 60.4 0.0 0.0 0.7 0.0 38.9
Colchr 116 38.8 0.0 1.7 0.9 0.9 57.8
Covnt 794 79.1 3.0 12.5 0.5 0.1 4.8
D & Gall 118 10.2 0.0 0.0 0.0 0.0 89.8
Derby 419 79.5 3.8 10.0 0.5 0.2 6.0
Derry 115 96.5 0.0 0.0 0.0 0.0 3.5
Donc 196 95.9 0.5 2.6 0.5 0.0 0.5
Dorset 552 97.3 0.2 0.7 0.9 0.9 0.0
Dudley 292 86.3 2.7 9.2 0.7 0.0 1.0
Dundee 395 54.9 0.0 0.8 0.0 0.3 44.1
Dunfn 233 23.6 0.0 0.0 0.0 0.4 76.0
Edinb 700 6.6 0.0 0.7 0.1 0.0 92.6
Exeter 731 95.2 0.5 0.3 0.3 0.1 3.6
Glasgw 1,468 7.4 0.0 1.2 0.1 0.0 91.3
Glouc 366 71.9 0.3 0.5 0.5 0.3 26.5
Hull 725 39.6 0.3 0.3 0.1 0.4 59.3
Inverns 224 46.9 0.0 0.4 0.0 0.0 52.7
Ipswi 308 79.9 1.9 2.6 0.3 0.6 14.6
Kent 744 85.8 0.9 1.6 0.1 0.5 11.0
Klmarnk 273 7.0 0.0 0.0 0.4 0.0 92.7
L Barts 1,638 42.7 27.7 25.5 2.0 1.3 0.9
L Guys 1,511 53.4 22.0 2.2 1.1 0.1 21.2
L Kings 786 52.2 32.2 10.7 1.5 0.6 2.8
L Rfree 1,546 50.0 19.6 18.1 1.6 8.5 2.1
L St.G 661 48.1 20.7 7.4 1.7 6.1 16.0
L West 2,725 33.9 12.0 17.7 0.6 7.8 28.0
Leeds 1,348 74.8 3.6 12.2 0.0 1.5 8.0
Leic 1,735 74.1 3.5 16.7 0.2 1.0 4.5
Liv Ain 146 55.5 1.4 0.7 0.7 0.7 41.1
Liv RI 1,223 80.4 1.6 1.1 1.2 0.7 15.0
M Hope 784 82.5 1.4 13.8 0.4 1.7 0.3
M RI 1,436 79.7 54 11.1 0.8 0.1 2.9
Middlbr 707 94.1 0.3 2.8 0.1 0.1 2.5
Newc 897 95.1 0.4 2.7 0.6 1.0 0.2
Newry 167 98.8 0.0 0.0 0.6 0.0 0.6
Norwch 591 80.1 0.3 0.7 0.7 0.2 18.0
Nottm 956 87.6 5.1 6.1 0.0 1.2 0.1
Oxford 1,320 80.1 3.0 7.3 0.8 2.0 6.9
Plymth 454 54.2 1.5 0.0 0.2 0.4 43.6
Ports 1,301 92.8 1.2 2.5 0.6 1.0 2.0
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Table 2.10. Continued

UK RRT prevalence in 2009

Centre N % White % Black % Asian % Chinese % Other % Missing
Prestn 939 79.1 0.9 12.4 0.0 0.6 7.0
Redng 618 73.0 6.1 18.3 0.6 1.9 0.0
Sheff 1,216 78.2 1.4 3.0 0.4 0.8 16.2
Shrew 337 95.3 1.2 24 0.0 0.3 0.9
Stevng 580 73.6 8.8 16.4 0.5 0.7 0.0
Sthend 207 86.5 0.5 1.0 1.9 0.0 10.1
Stoke 640 47.0 0.2 2.3 0.3 0.5 49.7
Sund 368 95.4 1.1 1.6 0.5 0.3 1.1
Swanse 598 97.7 0.5 1.0 0.0 0.2 0.7
Truro 320 64.7 1.9 0.0 0.3 0.0 33.1
Tyrone 143 98.6 0.7 0.0 0.0 0.0 0.7
Ulster 114 99.1 0.0 0.0 0.9 0.0 0.0
Wirral 222 95.0 0.5 0.9 1.4 0.9 1.4
Wolve 477 73.0 8.8 16.6 0.4 0.0 1.3
Wrexm 219 98.6 0.0 0.5 0.0 0.5 0.5
York 321 88.2 0.3 0.3 0.0 0.3 10.9
England 40,962 71.1 6.9 9.6 0.7 1.7 9.9
N Ireland 1,434 97.1 0.1 0.4 0.1 0.1 2.2
Scotland 4,173 21.7 0.0 0.7 0.1 0.1 77.3
Wales 2,511 72.8 0.6 1.6 0.3 0.1 24.7
UK 49,080 67.8 5.8 8.2 0.6 1.5 16.2

(Appendix H ethnicity coding structure http://www.renalreg.com/Report-Area/Report2010/Appendix-H.pdf)

sent (Exeter 21%, London Royal Free 46% and Truro
22%). Uncertain primary renal diagnosis also ranged
widely between centres and 5 centres had >30%
uncertain diagnosis (Cambridge 31%, Bangor 33%, Liver-
pool RI 36%, Manchester Hope 37% and Stevenage 31%).

The male:female ratio was greater than unity for all
primary renal diagnoses. The gender imbalance may be
influenced by the presence of factors such as hyper-
tension, atheroma and renovascular disease, which are

more common in males and more common with
increasing age and which may increase the rate of
progression of kidney disease. As would be expected
from the mode of inheritance, autosomal dominant
polycystic kidney disease (ADPKD) was a major
exception with the ratio approximating unity, this was
similar in the incident cohort.

In older patients (age =65 years) the transplant rate
was generally much lower for all primary renal diagnoses,

Table 2.11. Primary renal diagnosis in prevalent RRT patients by age and gender on 31/12/2009

% Inter centre N % N % M:F
Primary diagnosis* N all patients  range % age <65 age <65 age =65 age =65 ratio
Aetiology uncertain/GN 10,026 20.6 6.3-37.4 5,923 18.4 4,103 24.8 1.6
(not biopsy proven)**
GN (biposy proven)™** 7,812 16.0 7.5-22.3 6,053 18.8 1,759 10.6 2.2
Pyelonephritis 5,782 11.9 3.8-18.7 4,361 13.5 1,421 8.6 1.1
Diabetes 7,184 14.7 6.7-25.2 4,401 13.7 2,783 16.8 1.5
Polycystic kidney 4,676 9.6 4.3-17.0 3,207 10.0 1,469 8.9 1.1
Hypertension 2,799 5.7 0.9-14.1 1,612 5.0 1,187 7.2 2.3
Renal vascular disease 1,652 3.4 0.8-13.2 358 1.1 1,294 7.8 1.9
Other 7,189 14.8 9.5-23.5 5,290 16.4 1,899 11.5 1.3
Not sent 1,622 3.3 0.1-46.1 1,010 3.1 612 3.7 1.5

* See appendix H: ERA-EDTA coding http://www.renalreg.com/Report-Area/Report 2010/Appendix-H.pdf

** GN = glomerulonephritis

Excluded centres with >40% primary renal diagnosis aetiology uncertain/glomerulonephritis (not biopsy proven) (Wirral) as well as centres

with >50% primary renal diagnosis not sent (Colchester)
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Table 2.12. Transplant:dialysis ratio by age and primary renal
diagnosis in the prevalent RRT population on 31/12/2009

The Thirteenth Annual Report

Table 2.13. Median age, gender ratio and treatment modality in
diabetic and non-diabetic prevalent RRT patients on 31/12/2009

Transplant: dialysis ratio

Primary diagnosis* <65 =65
Aetiology uncertain/ 1.7 0.3
GN (not biopsy proven)**

GN (biopsy proven)** 2.0 0.5
Pyelonephritis 2.3 0.3
Diabetes 0.7 0.1
Polycystic kidney 1.8 1.2
Hypertension 1.0 0.3
Renal vascular disease 0.8 0.1
Other 1.6 0.3
Not sent 1.4 0.2

*See appendix H: ERA-EDTA coding http://www.renalreg.com/
Report-Area/Report 2010/Appendix-H.pdf

** GN = glomerulonephritis

Excluded centres with >40% primary renal diagnosis aetiology
uncertain/glomerulonephritis (not biopsy proven) (Wirral) as well
as centres with >50% primary renal diagnosis not sent (Colchester)

with the exception of polycystic kidney disease with a
transplant: dialysis ratio of 1.2. (table 2.12).

Diabetes

Diabetes included all prevalent patients with type 1 or
type 2 diabetes as primary renal diagnosis (ERA-EDTA
coding) and did not include patients with diabetes as a
comorbidity. This analysis did not differentiate between
type 1 and type 2 diabetes as this distinction was not
made in the data submitted by some centres.

The number of prevalent patients with diabetes as a
primary renal diagnosis increased to 7,184 in 2009,
representing 14.7% of all prevalent patients (tables 2.13
and 2.14). The median age at start of RRT for patients
with diabetes was 9 years higher compared with patients
without diabetes, although the median age at the end of
2009 for diabetic patients was only 3 years higher. This

Diabetics Non-diabetics

Number 7,184 39,936
M:F ratio 1.55 1.52
Median age on 31/12/08 60 57
Median age at start of RRT 56 47
Median years on RRT 3.1 6.4

% HD 62 41

% PD 10 8

% transplant 29 51

Excluded centres with >40% primary renal diagnosis aetiology
uncertain/glomerulonephritis (not biopsy proven) (Wirral) as well
as centres with >50% primary renal diagnosis not sent (Colchester)
Diabetic patients are patients with a primary renal disease code of
diabetes

Non-diabetic patients are calculated as all patients excluding diabetic
patients and patients with a missing primary renal disease code

reflected reduced survival for patients with diabetes
compared with patients without diabetes on RRT.
Median time on RRT for patients with diabetes was
less compared with patients without diabetes (3.1 years
vs. 6.4 years). Patients with diabetes starting RRT in
Scotland were 4 years younger and in Northern Ireland
4 years older compared with the UK average.

Diabetes as the primary renal diagnosis also influ-
enced the modality distribution. The predominant
mode of treatment for patients with diabetes was HD
(62%). The percentage of patients with a functioning
transplant was much lower in prevalent patients with
diabetes than in prevalent patients without diabetes
(29% vs. 51%). As would be expected, this difference was
even more pronounced for older patients with diabetes
(age =65 years) (table 2.14), with only 7.8% of older
prevalent patients with diabetes having a functioning
transplant compared with 26.3% of their non-diabetic
peers. In Northern Ireland, only 22% of prevalent

Table 2.14. Age relationships in diabetic and non-diabetic patients and modality in prevalent RRT patients on 31/12/2009

<65 =65
Diabetics Non-diabetics Diabetics Non-diabetics
N 4,401 26,804 2,783 13,132
% HD 48.2 29.4 82.7 64.2
% PD 9.7 6.9 9.5 9.5
% transplant 42.1 63.7 7.8 26.3

Excluded centres with >40% primary renal diagnosis aetiology uncertain/glomerulonephritis (not biopsy proven) (Wirral) as well as centres

with >50% primary renal diagnosis not sent (Colchester)

Diabetic patients are patients with a primary renal disease code of diabetes
Non-diabetic patients are calculated as all patients excluding patients with diabetes and patients with a missing primary renal disease code

54



Chapter 2
Home HD
1%
Hosp HD
23%
Transplant
48%
Satellite HD

20%

APD CAPD
4% 4%

Fig. 2.6. Treatment modality in prevalent RRT patients on
31/12/2009

patients with diabetes had a functioning transplant
compared with the UK average of 29% although North-
ern Ireland diabetic patients were older. More prevalent
patients without diabetes were on home dialysis therapies
(home HD and PD) compared with prevalent patients
with diabetes where the predominant treatment modality
was hospital and satellite HD.

Modalities of treatment

Transplantation was the most common treatment
modality (48%) for prevalent RRT patients in 2009,
followed closely by centre-based HD (43%) in either
hospital centre (23%) or satellite unit (20%) (figure
2.6). Home therapies made up the remaining 9% of
treatment therapies, largely PD in its different formats
(8%). This represented a 1% fall in PD compared with
9% of therapies in 2008. The proportion of PD patients
on continuous ambulatory peritoneal dialysis (CAPD)
and automated PD (APD) was 4.3% and 3.8%

UK RRT prevalence in 2009

respectively, though the proportion on APD may be an
underestimate due to centre coding issues which mean
the UKRR cannot always distinguish between these
therapies. The term CAPD has been used for patients
receiving non-disconnect as well as disconnect CAPD
systems, because the proportion of patients using non-
disconnect systems was very small. The number of patients
on home HD has stopped falling and is beginning to show
a slight rise (see below).

As mentioned earlier, treatment modality was related
to patient age. Younger patients (age <65 years), were
more likely to have a functioning transplant (60.3%)
when compared with patients aged over 65 years
(22.5%) (table 2.15). HD was the principal modality in
the older patients (68.0%). There were differences
among the four UK countries with respect to the pro-
portion of prevalent patients on PD according to age.
England and Wales had a higher proportion of older
prevalent patients on PD.

Figure 2.7 shows the effect of age on modality distri-
bution. With increasing age beyond 64 years, transplant
prevalence reduced, whilst HD prevalence increased.
The proportion of each age group treated by PD
remained fairly stable across the age spectrum.

The proportion of prevalent dialysis patients receiving
HD, ranged from 71.8% in Bangor to 100% in Colchester
(table 2.16).

The number of centres with no prevalent HD
patients reported as treated at satellite units decreased
in 2009, although some of these centres were unable to
record these data in their renal IT systems. Overall the
proportion of dialysis patients treated in a satellite
haemodialysis centre has increased to 36% this year com-
pared to 35% in 2008 and 32% in 2007. Although there
are satellite units in Scotland, the data are not provided
to distinguish between main centre and satellite unit
haemodialysis except for the Glasgow renal centre.
There was an increase in the number of centres to 25
in 2009 that had more than 50% of their HD activity

Table 2.15. Treatment modalities by age in UK countries on 31/12/2009

<65 years =65 years
UK country N % HD % PD % transplant N % HD % PD % transplant
England 27,017 32.4 7.5 60.1 13,945 67.7 9.6 22.7
N Ireland 886 35.1 5.1 59.8 548 75.4 6.1 18.6
Scotland 2,871 32.9 6.4 60.7 1,302 69.4 8.0 22.6
Wales 1,601 29.8 7.2 63.0 910 66.8 12.3 20.9
UK 32,375 32.4 7.3 60.3 16,705 68.0 9.5 22.5
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taking place in satellite units (table 2.16 and figure 2.8).
There was also wide variation between centres in the pro-
portion of PD patients on APD treatment, ranging from
0 to 17.5% (table 2.16). Twelve of the 71 centres with a
PD programme had no patients on APD, whilst in four
Northern Ireland centres all PD patients were on this
form of the modality. Cambridge PD patients (n=39)
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Fig. 2.7. Treatment modality
distribution by age in prevalent RRT
patients on 31/12/2009

* Transplant in age group 85+, N=25

were all reported as receiving unknown PD and are not
included in table 2.16.

Home haemodialysis

The proportion of prevalent dialysis patients on home
HD has been declining since the first recorded prevalence
numbers in 1982, when it was 43.0% of all dialysis

Table 2.16. Percentage of prevalent dialysis patients by dialysis modality by centre on 31/12/2009

Haemodialysis Peritoneal dialysis
Centre N Total Home Hospital Satellite CAPD APD
Abrdn* 227 86.8 3.1 83.7 0.0 6.2 7.1
Airdrie* 180 92.8 0.0 92.8 0.0 3.3 3.9
Antrim™** 140 89.9 1.4 88.5 0.0 1.4 8.6
B Heart 465 92.9 2.8 82.8 7.3 6.7 0.4
B QEH 1,024 84.5 2.0 18.4 64.2 6.5 9.1
Bangor 110 71.8 4.6 67.3 0.0 11.8 16.4
Basldn 171 83.4 0.0 83.4 0.0 6.5 10.1
Belfast 282 87.2 4.3 82.9 0.0 2.1 10.3
Bradfd 225 84.9 0.0 69.3 15.6 4.4 10.7
Brightn 415 79.3 8.2 38.6 325 9.9 10.8
Bristol 519 85.6 5.6 15.8 64.2 8.9 5.6
Camb 384 89.8 2.3 37.0 50.5 0.0 0.0
Cardff 612 83.0 5.9 18.1 59.0 17.0 0.0
Carlis 81 81.5 0.0 59.3 22.2 6.2 12.4
Carsh 789 84.4 0.6 31.2 52.6 5.8 9.8
Chelms 155 76.1 0.7 75.5 0.0 17.4 6.5
Clwyd 83 91.6 1.2 90.4 0.0 6.0 2.4
Colchr 116 100.0 0.0 100.0 0.0 0.0 0.0
Covnt 429 80.9 1.2 79.7 0.0 19.1 0.0
D & Gall* 64 81.3 0.0 81.3 0.0 9.4 9.4
Derby 334 74.0 4.2 69.8 0.0 21.0 5.1
Derry™* 69 95.6 1.5 94.1 0.0 0.0 4.4
Donc 154 78.6 0.0 60.4 18.2 3.9 17.5
Dorset 286 79.7 1.1 23.8 54.9 9.4 10.8
Dudley 212 73.6 0.9 51.4 21.2 26.4 0.0
Dundee* 210 86.7 0.0 86.7 0.0 2.4 11.0
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Table 2.16. Continued

Haemodialysis Peritoneal dialysis

Centre N Total Home Hospital Satellite CAPD APD
Dunfn* 137 83.2 0.0 83.2 0.0 2.2 14.6
Edinb* 336 81.6 2.4 79.2 0.0 6.9 11.6
Exeter 404 82.7 0.5 34.2 48.0 10.2 7.2
Glasgw 683 91.4 4.1 70.3 17.0 6.4 2.2
Glouc 228 81.1 0.0 81.1 0.0 4.4 14.0
Hull 406 81.8 3.2 39.2 39.4 5.9 12.3
Inverns* 112 80.4 2.7 77.7 0.0 8.9 10.7
Ipswi 153 71.9 2.0 62.1 7.8 15.7 11.8
Kent 406 83.0 2.2 23.9 56.9 17.0 0.0
Klmarnk* 186 79.6 3.8 75.8 0.0 4.8 15.6
L Barts 900 79.1 0.8 29.4 48.9 8.1 12.8
L Guys 629 92.1 53 24.5 62.3 3.0 4.9
L Kings 480 82.3 0.0 29.2 53.1 5.8 11.9
L Rfree 719 90.3 2.0 37.1 51.2 2.5 7.2
L St.G 327 80.7 2.1 43.1 35.5 7.3 11.9
L West 1,313 97.3 0.8 29.9 66.5 1.1 1.6
Leeds 605 82.5 2.6 15.4 64.5 53 12.2
Leic 917 81.9 2.3 18.7 61.0 6.3 11.8
Liv Ain 146 95.2 2.1 8.2 84.9 1.4 3.4
Liv RI 492 81.9 2.6 43.3 36.0 7.3 10.6
M Hope 466 74.5 0.0 34.6 39.9 21.2 4.3
M RI 536 80.8 11.2 26.3 43.3 4.1 15.1
Middlbr 315 93.7 2.2 33.3 58.1 6.0 0.3
Newc 330 83.6 3.0 80.6 0.0 2.1 14.2
Newry*™ 115 89.6 3.5 86.1 0.0 0.0 10.4
Norwch 370 84.2 3.5 48.1 32.6 12.5 3.0
Nottm 519 78.6 2.9 48.6 27.2 6.6 14.8
Oxford 482 78.4 4.6 73.9 0.0 9.3 12.2
Plymth 169 75.2 1.8 73.4 0.0 16.0 8.9
Ports 571 83.4 0.0 23.5 59.9 16.6 0.0
Prestn 558 86.0 4.7 21.3 60.0 4.5 9.3
Redng 354 76.0 0.3 62.2 13.6 24.0 0.0
Sheff 672 89.3 6.9 35.9 46.6 10.7 0.0
Shrew 224 87.1 1.3 47.3 38.4 13.0 0.0
Stevng 408 92.9 0.0 35.5 57.4 7.1 0.0
Sthend 147 86.4 0.0 86.4 0.0 13.6 0.0
Stoke 373 80.7 1.6 50.4 28.7 5.4 13.9
Sund 206 86.4 0.5 66.5 19.4 5.8 7.8
Swanse 408 85.5 3.4 52.9 29.2 11.5 3.0
Truro 181 84.5 1.7 43.7 39.2 5.0 10.5
Tyrone** 101 89.0 1.0 88.0 0.0 0.0 11.0
Ulster™* 97 97.9 2.1 95.8 0.0 0.0 2.1
Wirral 222 84.2 1.4 36.0 46.9 5.0 10.8
Wolve 351 85.5 0.9 25.1 59.5 14.3 0.3
Wrexm 100 73.0 3.0 70.0 0.0 26.0 1.0
York 206 92.2 1.0 64.1 27.2 7.3 0.5
England 21,544 84.4 2.4 39.6 42.5 8.2 7.2
N Ireland™™ 804 90.2 2.8 87.5 0.0 1.0 8.7
Scotland* 2,135 86.6 2.5 78.6 5.4 5.6 7.8
Wales 1,313 82.6 4.5 42.7 35.4 14.9 2.5
UK 25,796 84.7 2.5 46.2 36.0 8.1 7.0

* All haemodialysis patients in centres in Scotland are shown as receiving treatment at home or in centre as no data is available regarding
satellite dialysis (except Glasgow)
**There are no satellite centres in Northern Ireland
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Fig. 2.8. Percentage of prevalent haemodialysis patients treated with satellite or home haemodialysis by centre on 31/12/2009
* Scottish centres (except Glasgow) excluded as information on satellite HD was not available

patients reducing to 2.5% of all dialysis patients in 2009
(figure 2.2 and table 2.16). There was a peak in the
number of home haemodialysis patients in 1983, when
59% of HD patients were on home HD (about 2,200
patients, albeit fewer older patients were receiving RRT
in this era). With the increase in the HD programme
size, number of renal centres and provision of satellite
HD there has been a continued fall in numbers of
patients on home HD until 2003 when numbers levelled
off and stabilised. In 2003 only 430 patients were on
home HD and this number increased gradually over
the years to 645 prevalent patients on home HD in
2009, accounting for 3.0% of the HD patient population.

In 2009, the percentage of dialysis patients receiving
home HD varied from 0% in 15 centres, to greater
than 5% in 6 centres, namely Brighton 8.2%, Bristol
5.6%, Cardiff 5.9%, London Guys 5.3%, Manchester RI
11.2% and Sheffield 6.9% (table 2.16).

There was some evidence of a slow increase in home
HD activity since the 2002 NICE guidance was issued
encouraging increased rates of home haemodialysis
treatment [5]. The number of prevalent dialysis patients

patients recorded to be on home haemodialysis in
2008, two centres (Derry 1.5% and Wolverhampton
0.9%) subsequently reported patients on this modality
in 2009. Notable increases in the proportion of prevalent
dialysis patients on home HD in 2008 compared with
2009 [3], were seen at Belfast (2.6% vs. 4.3%), Brighton
(5.7% vs. 8.2%), Derry (0% vs. 1.5%), Kilmarnock (0.5%
vs. 3.8%), Liverpool RI (1.2% vs. 2.6%) and Newry
(1.8% vs. 3.5%). In 17 centres, the proportion of
prevalent dialysis patients on home HD decreased
slightly in 2009 compared with the previous year.

Change in modality

The relative proportion of RRT modalities in prevalent
patients has changed dramatically over the past decade.
The main features are depicted in figure 2.9, which
describes a sustained decrease in the proportion of
patients treated by PD after 2000. Possible explanations
for this change include recently published evidence
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indicating that the equivalent survival demonstrated
between HD and PD was only maintained for the first
2-3 years [6] and recent concerns regarding the risk of
encapsulating peritoneal sclerosis which might result in
patients being switched from PD to HD after a fixed
time interval. Analysis of UKRR data has shown that
this is not the explanation as the vintage of PD patients
has not changed substantially over the last 8 years. The
reduction in prevalent PD patients was due to a decrease
in the number of new patients who were started on
peritoneal dialysis in 2008 and 2009 and also to the
declining proportion of patients starting RRT on
peritoneal dialysis since 2001. The determinants of this
pattern may be multi-factorial and include: an increase
in HD capacity with the proliferation of satellite units,
the effect of patient or physician choice regarding the
treatment modality at start of RRT, the general health
and fitness of patients starting RRT some of whom may
be deemed less capable of undertaking PD independently
and the rise in the number of patients receiving a live
related transplant who may otherwise have gone onto
PD. With the advent of assisted PD (more commonly
used in France) [7] in conjunction with the increasing
age of PD patients, there may be potential for some
reversal or slowing in this decline.

The proportion of patients treated by HD was still
increasing, although at a slower rate, and it may have
begun to plateau from 2007 onwards. The proportion
of patients with a functioning transplant had been on a
slight downward trend but this has reversed since 2007,
probably due to continued increases in living organ
and non-heart beating donation [8]. It is worth noting
that the proportion of patients with a functioning
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Fig. 2.10. Detailed dialysis modality changes in prevalent RRT
patients from 1997-2009

*Scottish centres excluded as information on satellite HD is not available

transplant in 2009 was only marginally higher compared
with 2008.

Figure 2.10 depicts in more detail the modality changes
in the prevalent dialysis population during this time and
highlights a sustained reduction in the proportion of
patients treated by CAPD. There was a sustained increase
in the proportion of prevalent HD patients treated at
satellite units with a steady decline in hospital centre
haemodialysis since 2004.

International comparisons

Prevalence rates in the UK are similar to those in most
other Northern European countries but lower than in
Southern Europe and far lower than in the USA (figure
2.11).

UsA [

Fig. 2.11. RRT Prevalence rates (pmp)
by country (latest available data)

* Data from USRDS, ERA-EDTA Registry

and ANZDATA

Greece
Belgium
(Dutch)*
Belgium

(French)*
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Summary

There continued to be growth across the UK in
prevalent patients on RRT with national, regional and
centre level variation. In general, areas with large ethnic
minority populations had higher standardised preva-
lence ratios. There were increasing numbers of patients
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Summary

e In 2009, renal transplant failure rates in prevalent
patients remained stable at 2.9% per annum and
transplant patient death rates remained stable at
2.5 per 100 patient years.

* The median age of incident and prevalent renal
transplant patients in the UK was 48.4 and 50.8
years respectively.

* The median eGFR of prevalent renal transplant
recipients was 49.9 ml/min/1.73 m*.

The median eGFR of patients one year post-live
donor transplant was 54.1 ml/min/1.73 m®.

The median eGFR of patients one year post-deceased
donor transplant was 50.1 ml/min/1.73 m®.

Of prevalent transplant patients, 14.3% had moder-
ate to advanced renal impairment with an eGFR
<30 ml/min/1.73 m’.

The median one year post-transplant haemoglobin
for patients transplanted between 2002-2008 was
13.0 g/dl.

In prevalent renal transplant patients the percentage
with BP <130/80 (systolic BP <130 and diastolic
BP <80 mmHg) was higher (29.6% vs. 24.2%) in
those with better renal function (eGFR >45ml/
min/1.73 m?).

In 2009, infection (28%), malignancy (23%) and
cardiac disease (18%) were the commonest causes
of death of prevalent transplant patients.
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Introduction

This chapter includes independent analyses regarding
renal transplant activity and survival data from the UK
Transplant Registry, held by the Organ Donation and
Transplantation Directorate (ODT) of NHS Blood and
Transplant (NHSBT). The UK Renal Registry (UKRR)
has performed additional analyses of renal transplant
recipient follow-up data examining demographics,
clinical and biochemical variables. NHSBT records all
the information regarding the episode of transplantation
(donor and recipient details) and the UKRR holds
additional information on key clinical and biochemical
variables in renal transplant recipients. The co-operation
between these two organisations results in a comprehen-
sive database describing the clinical care delivered to
renal transplant patients within the UK. This further
allows for the comparison of key outcomes between
centres and provides insight into the processes involved
in the care of such patients in the UK.

This chapter is divided into 5 sections: (1) transplant
activity, waiting-list and survival data; (2) transplant
demographics; (3) clinical and laboratory outcomes;
(4) analysis of prevalent patients by chronic kidney
disease (CKD) stage; and (5) causes of death in trans-
plant recipients. Methodology, results and conclusions
of these analyses are discussed in detail for all five
sections separately.

The UK Renal Registry methodology is described
elsewhere [1]. The UKRR collects quarterly clinical
data via an electronic data extraction process from
hospital-based renal IT systems on all patients receiving
renal replacement therapy. Throughout the chapter the
number preceding the centre name in each figure
indicates the percentage of missing data for that centre
for that variable.

Unless otherwise specified, prevalent transplant
patients were defined as patients with a functioning
renal transplant on the 31st December 20009.

Transplant activity, waiting-list activity and
survival data

Introduction

NHSBT prospectively collects donor and recipient
data around the episode of transplantation. They also
request transplant centres provide an annual paper
based data return on the status of the recipient’s graft
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function. This enables ODT to generate comprehensive
analyses of renal transplant activity and graft survival
statistics.

NHSBT attributes a patient to the centre that per-
formed the transplant operation irrespective of where
the patient was cared for before or after the procedure
and hence only reports on transplant centre perform-
ance. Patients whose clinical management subsequently
transfers back to a dialysis centre may be lost to
NHSBT follow-up, but since all dialysis and transplant
renal centres in the UK return data to the UKRR or
Scottish Renal Registry, follow-up data are available for
such patients.

Method

There are 23 UK adult renal transplant centres with 19 in
England, 2 in Scotland and 1 each in Northern Ireland and Wales.

Comprehensive information from 1999 onwards concerning
the number of patients on the transplant waiting-list, the
number of transplants performed, the number of deceased
kidney donors (donor after brainstem death and donor after
cardiac death), living kidney donors, patient survival and graft
survival is available on the NHSBT website (www.uktransplant.
org.uk/ukt/statistics/statistics.jsp).

Results

During 2009, 2,600 kidney or kidney plus other organ
transplants were performed. The absolute numbers of
live donor and donor after cardiac death transplants con-
tinued to increase and comprised 37.8% and 19.1% of all
kidney transplants performed respectively (table 3.1).

There are small differences in one and five year risk-
adjusted patient and graft survival rates amongst UK
renal transplant centres (table 3.2). These graft survival
rates include grafts with primary non-function (which
are excluded in some countries).

Using data from the UKRR on prevalent renal-only
transplant patients on 1st January 2009, the death rate
during 2009 was 2.5/100 patient years (CI 2.3-2.7) when
censored for return to dialysis and 2.6/100 patient years
(CI 2.4-2.9) without censoring for dialysis. These death
rates are similar to those observed over the last few years.

During 2009, 2.9% of prevalent transplant patients
experienced graft failure (excluding death as a cause of
graft failure). This figure has remained almost constant
since 2003.
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Table 3.1. Kidney and kidney plus other organ transplant
numbers in the UK, 1/1/2007-31/12/2009

% change
Organ 2007 2008 2009 2008-2009
Donor after brainstem death® 907 944 945 0
Donor after cardiac death® 300 439 496 13
Living donor kidney 804 924 983 6
Kidney and liver 9 17 15 —12
Kidney and heart 1 0 1
Kidney and pancreas* 197 162 160 -1
Total kidney transplants 2,218 2,486 2,600 5

? Includes en bloc kidney transplants (6 in 2007, 3 in 2008, 3 in 2009)
and double kidney transplants (5 in 2007, 1 in 2008, 6 in 2009)

" Includes en bloc kidney transplants (2 in 2008, 1 in 2009) and
double kidney transplants (5 in 2007, 3 in 2008, 4 in 2009)
“Includes donor after cardiac death transplants (13 in 2007, 16 in
2008, 19 in 2009) and transplant including liver (1 in 2007, 1 in 2009)

Outcomes in UK renal transplant recipients in 2009

Conclusions

The increased number of kidney transplants performed
in 2009 was mostly due to the growing use of organs from
donors after cardiac death and living kidney donors. There
were small differences in graft survival between UK
centres. Graft failure rates remained stable at 2.9% per
annum and transplant patient death rates remained
similar at 2.5 per 100 patient years.

Transplant demographics

Introduction

Since 2008, all 72 UK renal centres have established
electronic linkage to the UKRR or Scottish Renal Regis-
try, giving the UKRR complete coverage of individual

Table 3.2. Risk-adjusted first adult kidney transplant only, graft and patient survival percentage rates for UK centres®

Deceased donor
1 year survival

Deceased donor
5 year survival

Living kidney donor
5 year survival

Living kidney donor
1 year survival

Centre Graft Patient Graft Patient Graft Patient Graft Patient
Belfast 94 96 83 92 95 100 96 96
B QEH 90 97 83 90 95 98 88 9
Bristol 94 96 87 85 98 99 95 99
Camb 93 97 86 88 98 100 91 97
Cardff 94 97 85 90 94 98 84 97
Covnt 97 97 88 91 95 100 93 97
Edin 91 95 85 85 96 98 93 94
Glasgw 94 97 81 84 96 97 94 97
L Guy’s 93 95 82 89 97 97 92 94
Leeds 94 96 83 87 97 100 90 95
Leic 91 87 82 82 96 97 92 93
Liv RI 88 97 80 92 95 98 86 93
M Hope 95 95 82 89 97 98 87 97
Newc 93 94 82 85 98 100 93 94
Nottm 87 96 80 86 92 97 89 98
Oxford 97 96 87 86 99 97 92 94
Plymth 92 97 80 88 95 99 69 89
Ports 93 94 81 89 93 98 84 94
L Rfree 95 97 83 90 97 100 88 93
L Barts 95 94 84 89 98 99 80 89
Sheff 91 100 82 91 99 100 85 100
L St.G 93 98 87 91 99 100 90 98
L West 95 98 88 90 96 99 88 97
All centres 93 96 84 88 97 929 90 96

* Information courtesy of NHSBT: number of transplants, patients and 95%CI for each estimate; statistical methodology for computing risk-
adjusted estimates can be obtained from the NHSBT website (see http://www.organdonation.nhs.uk/ukt/statistics/statistics.jsp)

Cohorts for survival rate estimation: 1 year survival: 1/1/2005-31/12/2009; 5 year survival: 1/1/2001-31/12/2005; first grafts only — re-grafts
excluded for patient survival estimation. Since the cohorts to estimate 1 and 5 year survival are different, some centres may appear to have

5 year survival better than 1 year survival
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patient level data across the UK. The UKRR is now able
to obtain, analyse and report on a complete national
cohort.

The following sections need to be interpreted in the
context of variable repatriation policies; some transplant
centres continue to follow up and report on all patients
they transplant, whereas others refer patients back to
non-transplant centres for most or all ongoing post-
transplant care. Some transplant centres only refer back
patients when their graft is failing. The time post-
transplantation that a patient is referred back to their
local centre varies between transplant centres. The
UKRR is able to detect duplicate patients (being reported
from both transplant and referring centres) and in such
situations care is attributed to the referring centre.

Methods

Four centres (Bangor, Colchester, Liverpool Aintree, Wirral)
did not have any transplant patients and were excluded from
some of the analyses. Their dialysis patients were included in
the relevant dialysis population denominators. The nine Scottish
centres do not currently submit laboratory data to the UKRR and
were not included in the analyses on post-transplant outcomes.

For the analysis of primary renal diagnosis (PRD) in transplant
recipients, four centres (Cambridge, London Royal Free, Liver-
pool RI, Wirral) were excluded from some of the take-on years
because of concerns relating to the reliability of PRD coding
(with these centres submitting a high percentage of uncertain
aetiology codes).

Information on patient demographics (age, gender, ethnicity
and PRD) for patients in a given renal centre was obtained
from UKRR patient registration data fields. Individual patients
were assigned to the centre that returned data for them during
2009. The prevalence of transplant patients in areas covered by
individual primary care trusts (PCT) or Health Boards/Social
Care Areas (HB) was estimated based on the post code of the
registered address for patients on RRT. Data on ethnic origin,
supplied as Patient Administration System (PAS) codes, were
retrieved from fields within renal centre IT systems. For the
purpose of this analysis patients were grouped into Whites,
South Asians, Blacks, Others and Unknown. The details of
regrouping of the PAS codes into the above ethnic categories are
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provided in appendix H: Coding http://www.renalreg.com/
Report-Area/Report 2010/Appendix-H.pdf. The UKRR requires
a standard set of data items regarding comorbid conditions at
the time of commencement of renal replacement therapy and
first registration of the patient with the UKRR.

Results and discussion

Prevalent transplant numbers across the UK are
described in table 3.3.

The prevalence of renal transplant recipients in each
PCT/HB in England, Northern Ireland (called Health
and Social Care Trust Areas), Scotland (called Health
Board) and Wales (called Local Health Board) and the
proportion of prevalent patients according to modality
in the renal centres across the UK is described in tables
3.4 and 3.5 respectively. After standardisation for age
and gender, unexplained variability was evident in the
prevalence of renal transplant recipients, with some
areas having higher than the predicted number of
prevalent transplant patients per million population
and others lower. Access to renal transplantation in the
UK is examined in greater detail in chapter 13.

The proportion of prevalent RRT patients with a
transplant relative to the number on dialysis has been
stable since at least 2000. Whilst the proportion of
patients on HD has been increasing, the proportion on
PD has been falling.

Until 2009, the number of patients awaiting kidney-
only transplantation had been increasing annually.
However, NHSBT statistics for 2010 suggest the
number of patients awaiting kidney-only transplantation
has stabilised, with very little increase from the previous
year.

Age and gender

The gender ratio amongst incident and prevalent
transplant patients has remained stable since 2004
(table 3.6 and figure 3.1). Note absolute patient numbers
differ from those published in previous reports as a result

Table 3.3. The prevalence per million population (pmp) of renal transplants in adults in the UK on 31/12/2009

England Wales Scotland N Ireland UK
All UK centres 19,418 1,198 2,038 630 23,284
Total population, mid-2009 (millions)* 51.8 3.0 5.2 1.8 61.8
Prevalence pmp transplant 375 399 392 352 377

? Estimates from the Office of National Statistics, UK
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Table 3.4. The prevalence per million population (pmp) of patients with a renal transplant and standardised rate ratio in the UK, as on
31st December 2005-2009

*PCT/HB = Primary Care Trust (England); Health and Social Care Trust Areas (Northern Ireland); Health Board (Scotland) and Local Health
Board (Wales)

® Population numbers based on the 2009 mid-year estimates by age group and gender (data obtained from the Office of National Statistics)
“O/E = age and gender standardised acceptance rate ratio

PCTs with significantly high average rate ratios are bold in greyed areas

PCTs with significantly low average rate ratios are italicised in greyed areas

Blank cells =no data returned to the UKRR for that year

LCL = lower 95% confidence limit

UCL = upper 95% confidence limit

Age and gender
Population Rate pmp standardised rate ratio 2009
UK Area PCT/HB* covered® 2005 2006 2007 2008 2009 | O/EC LCL UCL
North East County Durham 506,600 353 353 383 397 405 1.04 0.91 1.19
Darlington 100,600 298 298 318 348 318 0.83 0.59 1.18
Gateshead 190,500 420 394 388 394 409 1.07 0.85 1.33
Hartlepool 90,800 374 396 407 374 363 0.96 0.68 1.35
Middlesbrough 140,300 399 392 399 428 463 1.30 1.02 1.66
Newcastle 284,300 310 327 359 362 376 1.10 0.91 1.33
North Tyneside 197,000 452 437 487 492 528 1.36 1.12 1.65
Northumberland 311,200 366 363 379 389 395 0.97 0.81 1.15
Redcar and Cleveland 137,600 443 465 480 516 538 1.39 1.10 1.74
South Tyneside 152,600 374 393 433 426 426 1.12 0.87 1.42
Stockton-on-Tees Teaching 191,100 324 372 351 392 403 1.06 0.85 1.33
Sunderland Teaching 281,700 366 369 387 401 383 1.00 0.83 1.21
North West Ashton, Leigh and Wigan 306,400 157 196 359 369 346 0.89 0.73 1.08
Blackburn with Darwen Teaching 139,900 172 186 322 329 315 0.91 0.68 1.22
Blackpool 140,000 207 229 314 364 371 0.96 0.73 1.26
Bolton 265,600 211 222 392 433 433 1.17 0.97 1.40
Bury 182,800 98 109 356 345 394 1.04 0.83 1.32
Central and Eastern Cheshire 456,000 307 303 303 0.76 0.65 0.90
Central Lancashire 457,800 205 223 286 306 310 0.81 0.69 0.95
Cumbria Teaching 494,900 267 291 315 335 372 0.92 0.80 1.06
East Lancashire Teaching 380,900 278 286 394 407 383 1.01 0.86 1.19
Halton and St Helens 295,900 250 257 291 321 335 0.87 0.72 1.06
Heywood, Middleton and Rochdale 204,900 390 410 425 1.15 0.93 1.42
Knowsley 149,300 308 308 322 328 355 0.97 0.74 1.27
Liverpool 442,400 298 296 303 325 348 0.98 0.84 1.15
Manchester Teaching 483,500 250 263 271 0.85 0.72 1.01
North Lancashire Teaching 327,000 239 266 327 318 312 0.81 0.67 0.98
Oldham 219,200 114 151 347 365 379 1.04 0.84 1.30
Salford 225,300 142 151 266 293 311 0.87 0.68 1.09
Sefton 273,400 278 296 318 300 315 0.81 0.66 1.00
Stockport 283,600 335 356 381 0.98 0.81 1.19
Tameside and Glossop 249,100 397 393 401 1.05 0.87 1.28
Trafford 215,400 292 325 306 0.81 0.64 1.03
Warrington 197,900 268 308 384 384 414 1.06 0.85 1.32
Western Cheshire 232,900 322 301 331 322 348 0.89 0.72 1.11
Wirral 308,600 295 311 301 327 343 0.91 0.75 1.10
Yorkshire and the | Barnsley 226,500 327 353 358 384 393 1.01 0.82 1.25
Humber Bradford and Airedale Teaching 506,900 327 335 369 377 400 1.16 1.01 1.33
Calderdale 201,500 377 387 407 437 437 1.14 0.93 1.41
Doncaster 290,200 269 307 300 317 341 0.89 0.73 1.09
East Riding of Yorkshire 337,100 249 252 297 326 344 0.85 0.71 1.02
Hull Teaching 262,700 259 297 324 343 362 1.01 0.83 1.24
Kirklees 406,300 386 408 411 411 425 1.16 1.00 1.35
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Table 3.4. Continued

Age and gender
Population Rate pmp standardised rate ratio 2009
UK Area PCT/HB* covered” 2005 2006 2007 2008 2009 O/E® LCL UCL
Yorkshire and the Leeds 787,600 256 286 297 315 325 0.93 0.83 1.06
Humber North East Lincolnshire 158,600 227 271 290 315 347 0.92 0.71 1.20
North Lincolnshire 157,100 280 299 306 312 280 0.71 0.53 0.95
North Yorkshire and York 796,300 273 295 310 352 320 0.82 0.73 0.93
Rotherham 253,900 264 295 327 362 386 1.01 0.83 1.23
Sheffield 547,100 236 254 265 300 316 0.89 0.76 1.03
Wakefield District 323,800 287 296 303 327 334 0.86 0.71 1.04
East Midlands Bassetlaw 111,900 232 241 295 286 277 0.69 0.49 0.99
Derby City 244,300 192 217 229 250 299 0.84 0.66 1.05
Derbyshire County 726,400 223 237 278 297 297 0.75 0.65 0.85
Leicester City 304,800 413 456 479 509 577 1o72) 1.49 2.00
Leicestershire County and Rutland 683,200 329 341 366 395 403 1.04 0.92 1.17
Lincolnshire Teaching 700,200 278 277 280 294 300 0.76 0.66 0.87
Northamptonshire Teaching 684,000 278 281 300 346 358 0.94 0.83 1.06
Nottingham City 300,800 233 239 249 256 263 0.81 0.65 1.01
Nottinghamshire County Teaching 665,000 293 307 316 326 337 0.86 0.76 0.98
West Midlands Birmingham East and North 407,400 287 319 326 349 361 1.07 0.91 1.26
Coventry Teaching 312,600 310 320 342 358 381 1.10 0.92 1.32
Dudley 306,500 241 248 274 277 287 0.75 0.60 0.92
Heart of Birmingham Teaching 280,500 328 360 378 396 403 1.35 1.12 1.62
Herefordshire 179,000 285 291 285 274 291 0.72 0.55 0.94
North Staffordshire 211,500 298 312 345 0.87 0.69 1.10
Sandwell 291,100 319 330 347 368 385 1.07 0.89 1.29
Shropshire County 291,900 212 223 274 295 322 0.81 0.66 0.99
Solihull 205,200 249 288 288 297 302 0.79 0.62 1.01
South Birmingham 341,200 287 284 311 340 340 0.98 0.82 1.18
South Staffordshire 609,300 297 322 328 0.83 0.72 0.95
Stoke on Trent 246,900 324 369 389 1.05 0.86 1.28
Telford and Wrekin 162,300 129 173 216 240 265 0.70 0.52 0.95
Walsall Teaching 255,800 297 313 348 367 395 1.08 0.89 1.31
Warwickshire 535,100 335 342 349 355 376 0.96 0.83 1.10
Wolverhampton City 238,500 231 226 268 289 302 0.83 0.66 1.05
Worcestershire 556,600 246 259 277 289 311 0.78 0.67 0.91
East of England Bedfordshire 411,100 246 272 304 328 343 0.89 0.75 1.05
Cambridgeshire 607,200 262 277 298 328 369 0.97 0.85 1.11
East and North Hertfordshire 545,600 236 246 279 312 323 0.86 0.74 1.00
Great Yarmouth and Waveney 214,000 126 145 159 220 266 0.68 0.53 0.89
Luton 194,600 298 334 380 396 406 1.19 0.95 1.48
Mid Essex 371,300 248 283 310 329 358 0.92 0.78 1.09
Norfolk 757,200 243 275 296 295 317 0.81 0.72 0.92
North East Essex 324,800 231 243 252 262 283 0.75 0.61 0.92
Peterborough 171,000 193 240 269 269 316 0.87 0.67 1.14
South East Essex 336,500 208 232 276 309 339 0.88 0.74 1.06
South West Essex 405,000 230 235 286 294 333 0.90 0.76 1.06
Suffolk 596,200 236 267 287 304 334 0.86 0.75 0.99
West Essex 282,400 251 266 266 269 308 0.81 0.65 0.99
West Hertfordshire 549,900 175 189 273 360 380 1.01 0.88 1.16
London Barking and Dagenham 176,000 222 233 267 273 341 1.04 0.81 1.34
Barnet 343,200 288 312 414 440 498 1.38 1.19 1.60
Bexley 225,800 381 390 438 465 469 1.27 1.05 1.53
Brent Teaching 255,200 157 470 670 745 2.08 1.80 2.39
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Table 3.4. Continued

Outcomes in UK renal transplant recipients in 2009

Age and gender
Population Rate pmp standardised rate ratio 2009
UK Area PCT/HB* covered” 2005 2006 2007 2008 2009 O/E* LCL UCL
London Bromley 310,200 322 355 400 422 416 1.10 0.93 1.31
Camden 231,600 229 268 289 358 406 1.16 0.95 1.42
City and Hackney Teaching 227,100 238 295 326 348 1.03 0.82 1.28
Croydon 342,800 225 271 318 324 350 0.95 0.80 1.14
Ealing 316,300 291 300 370 560 579 1.59 1.38 1.84
Enfield 291,400 357 388 426 480 494 1.37 1.17 1.62
Greenwich Teaching 226,200 243 274 314 318 340 0.98 0.79 1.23
Hammersmith and Fulham 169,800 224 259 247 389 459 1.29 1.03 1.61
Haringey Teaching 225,400 302 333 359 421 484 1.35 1.12 1.63
Harrow 228,600 455 591 669 1.81 1.55 2.13
Havering 234,500 260 273 294 0.78 0.62 0.99
Hillingdon 262,500 255 270 305 442 488 1.37 1.15 1.63
Hounslow 234,200 260 278 286 508 576 1.60 1.35 1.89
Islington 192,100 312 344 401 453 500 1.43 1.17 1.75
Kensington and Chelsea 169,900 224 294 318 0.84 0.64 1.09
Kingston 166,900 359 371 389 1.07 0.84 1.37
Lambeth 283,400 205 208 279 314 339 0.96 0.78 1.17
Lewisham 264,300 344 375 428 443 454 1.26 1.06 1.51
Newham 241,200 261 269 290 315 377 1.17 0.96 1.44
Redbridge 267,700 280 310 336 396 426 1.20 1.00 1.44
Richmond and Twickenham 189,400 185 259 290 0.75 0.58 0.98
Southwark 285,600 368 389 438 445 501 1.42 121 1.68
Sutton and Merton 398,900 371 381 411 1.11 0.96 1.30
Tower Hamlets 234,800 183 213 226 230 264 0.83 0.65 1.06
Waltham Forest 224,500 330 379 405 437 25! 1.03 11,58
Wandsworth 286,900 349 380 387 1.11 0.92 1.34
Westminster 249,200 253 337 393 1.07 0.88 1.31
South East Brighton and Hove City 256,200 199 234 265 289 316 0.88 0.71 1.09
Coast East Sussex Downs and Weald 333,700 222 216 267 297 300 0.77 0.63 0.93
Eastern and Coastal Kent 732,100 299 347 376 1.00 0.88 1.12
Hastings and Rother 178,400 252 252 286 308 308 0.79 0.61 1.03
Medway 254,900 322 373 408 1.09 0.90 1.33
Surrey 1,100,500 236 275 328 354 365 0.95 0.86 1.05
West Kent 678,600 360 386 398 1.04 0.92 1.17
West Sussex 792,900 250 272 318 339 343 0.89 0.79 1.00
South Central Berkshire East 399,600 250 270 368 435 460 1.26 1.09 1.45
Berkshire West 466,600 264 274 375 426 435 1.18 1.02 1.35
Buckinghamshire 508,700 336 387 409 411 411 1.07 0.93 1.23
Hampshire 1,289,100 286 312 330 355 366 0.94 0.86 1.03
Isle of Wight National Health Service 140,200 285 278 264 307 314 0.78 0.58 1.05
Milton Keynes 242,300 268 289 322 334 351 0.93 0.76 1.16
Oxfordshire 615,900 362 390 401 421 425 1.15 1.02 1.30
Portsmouth City Teaching 203,400 300 310 324 364 359 1.05 0.83 1.32
Southampton City 237,000 295 316 338 346 359 1.07 0.86 1.32
South West Bath and North East Somerset 177,500 248 259 270 276 315 0.86 0.66 1.12
Bournemouth and Poole Teaching 306,000 307 324 359 346 346 0.94 0.78 1.14
Bristol 433,000 365 386 402 436 453 1.31 1.14 1.51
Cornwall and Isles of Scilly 532,900 308 327 357 394 422 1.06 0.93 1.21
Devon 747,500 276 298 337 361 391 0.99 0.88 1.11
Dorset 404,200 312 336 383 401 411 1.03 0.88 1.20
Gloucestershire 588,700 321 323 328 338 328 0.85 0.73 0.97
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Age and gender
Population Rate pmp standardised rate ratio 2009
UK Area PCT/HB* covered® 2005 2006 2007 2008 2009 | O/E® LCL UCL
South West North Somerset 209,400 382 382 349 372 392 1.00 0.80 1.24
Plymouth Teaching 256,700 374 401 417 464 499 1.40 1.18 1.66
Somerset 523,600 325 338 353 359 376 0.96 0.83 1.10
South Gloucestershire 262,300 377 389 423 427 431 1.13 0.94 1.36
Swindon 203,700 299 304 314 344 363 0.96 0.77 1.21
Torbay 133,900 299 306 351 411 463 1.18 0.92 1.52
Wiltshire 456,000 259 276 300 @ 311 316 0.82 0.69 0.96
Wales Betsi Cadwaladr University 679,000 287 295 312 334 343 0.88 0.78 1.01
Powys Teaching 131,700 258 304 342 357 372 0.92 0.69 1.21
Hywel Dda 374,800 334 339 358 379 390 1.00 0.85 1.18
Abertawe Bro Morgannwg University 502,300 370 400 418 434 450 1.19 1.04 1.35
Cwm Taf 290,500 451 489 516 540 578 1.55 1.33 1.80
Aneurin Bevan 560,600 398 403 437 453 476 1.25 1.11 1.41
Cardiff and Vale University 461,000 345 364 382 401 406 1.16 1.00 1.34
Scotland Ayrshire & Arran 367,000 341 365 379 409 401 1.01 0.86 1.19
Borders 113,100 283 283 309 354 363 0.89 0.65 1.21
Dumfries and Galloway 148,200 304 317 344 391 412 1.00 0.78 1.29
Fife 363,400 281 292 297 322 336 0.87 0.73 1.04
Forth Valley 291,400 285 264 288 302 302 0.78 0.63 0.96
Grampian 545,400 328 339 352 359 389 0.99 0.87 1.13
Greater Glasgow & Clyde 1,199,000 383 392 413 426 435 1.15 1.06 1.26
Highland 311,000 309 350 370 421 463 1.13 0.96 1.33
Lanarkshire 562,500 343 352 363 386 404 1.05 0.92 1.19
Lothian 826,200 306 287 311 330 338 0.90 0.80 1.01
Orkney 20,000 550 550 450 550 450 1.09 0.57 2.10
Shetland 22,000 273 273 273 227 318 0.79 0.38 1.67
Tayside 399,600 390 415 423 440 438 1.14 0.98 1.32
Western Isles 26,100 268 268 345 307 307 0.74 0.37 1.49
Northern Ireland Belfast 334,600 332 359 371 374 400 1.15 0.97 1.37
Northern 458,300 299 329 334 353 362 0.99 0.85 1.15
Southern 354,000 280 285 297 297 299 0.86 0.71 1.04
South Eastern 344,200 302 320 340 357 366 0.99 0.83 1.18
Western 297,900 262 295 302 309 322 0.91 0.74 1.11

of additional data cleaning and reallocation of patients.
The average age of incident transplant patients has
steadily increased since 2004. There has also been a
gradual increase in the average age of prevalent
transplant patients, which could reflect the increasing
age at which patients are transplanted and/or improved
survival after renal transplantation over the last few
years. The prevalent transplant patient workload across
the UK has increased from 14,881 patients in 2004 to
23,284 patients at the end of 2009. With the rapid
expansion of this patient group there is a need for careful
planning by renal centres for future service provision and
resource allocation.
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Primary renal diagnosis

The primary renal diagnosis of patients receiving
kidney transplants in the UK has remained stable over
the last 5 years (table 3.7).

Ethnicity

It was difficult to compare the proportion of patients
within each ethnic group receiving a transplant to those
commencing dialysis from the same group because data
on ethnicity were missing in a considerable number of
patients who were classified as ethnicity ‘unknown’
(table 3.8). The percentages of patients with unknown
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Table 3.5. Distribution of prevalent patients on RRT by centre and modality on 31/12/2009

Outcomes in UK renal transplant recipients in 2009

Centre N % HD % PD % transplant

Transplant centres

B QEH 1,821 48 9 44
Belfast 680 36 5 59
Bristol 1,223 36 6 58
Camb 940 37 4 59
Cardff 1,440 35 7 58
Covnt 794 44 10 46
Edinb 700 39 9 52
Glasgw 1,468 43 4 53
L Barts 1,638 43 11 45
L Guys 1,511 38 3 58
L Rfree 1,546 42 5 53
LSt. G 661 40 10 51
L West 2,725 47 1 52
Leeds 1,348 37 8 55
Leic 1,735 43 10 47
Liv RI 1,223 33 7 60
Man RI 1,436 30 7 63
Newc 897 31 6 63
Nottm 956 43 12 46
Oxford 1,320 29 8 63
Plymth 454 28 9 63
Ports 1,301 37 7 56
Sheff 1,216 49 6 45
Dialysis centres

Abrdn 452 44 7 50
Airdrie 310 54 4 42
Antrim 215 58 7 35
B Heart 622 69 5 25
Bangor 110 72 28 0
Basldn 214 67 13 20
Bradfd 422 45 8 47
Brightn 737 45 12 44
Carlis 203 33 7 60
Carsh 1,302 51 9 39
Chelms 225 52 16 31
Clwyd 144 53 5 42
Colchester 116 100 0 0
D & Gall 118 44 10 46
Derby 419 59 21 20
Derry 115 57 3 40
Donc 196 62 17 21
Dorset 552 41 11 48
Dudley 292 53 19 27
Dundee 395 46 7 47
Dunfn 233 49 10 41
Exeter 731 46 10 45
Glouc 366 51 12 38
Hull 725 46 10 44
Inverns 224 40 10 50
Ipswi 308 36 14 50
Kent 744 45 9 45
Klmarnk 273 54 14 32
L Kings 786 50 11 39
Liv Ain 146 95 5 0
M Hope 784 44 15 41
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Centre N % HD % PD % transplant
Middlbr 707 42 3 55
Newry 167 62 7 31
Norwch 591 53 10 37
Prestn 939 51 8 41
Redng 618 44 14 43
Shrew 337 58 9 34
Stevng 580 65 5 30
Sthend 207 61 10 29
Stoke 640 47 11 42
Sund 368 48 8 44
Swanse 598 58 10 32
Truro 320 48 9 43
Tyrone 143 63 8 30
Ulster 114 83 2 15
Wirral 222 84 16 0
Wolve 477 63 11 26
Wrexm 219 33 12 54
York 321 59 5 36
England 40,962 44 8 47
Northern Ireland 1,434 50 5 44
Scotland 4,173 44 7 49
Wales 2,511 43 9 48
UK 49,080 45 8 47

ethnicity between 2004 and 2008 provided in this year’s
chapter are different from those in last year’s chapter
[2]; this reflects retrospective input of ethnicity data,
improving data completeness.

Clinical and laboratory outcomes

Introduction
There continues to be marked variation in the com-
pleteness of data (tables 3.9a and b) reported by each

renal centre, particularly for blood pressure. Better data
records (or possibly better extraction of data held
within renal IT systems) would facilitate more meaning-
ful comparisons between centres and help to determine
the causes of between-centre differences in outcomes.
For this reason, along with differences in repatriation
policies of prevalent transplant patients between centres
as highlighted previously, caution needs to be exercised
when comparing performance between centres.

The 72 renal centres in the UK comprise 52 centres
in England, 5 in Wales, 6 in Northern Ireland and 9 in
Scotland. Centres in Scotland only provide summary

Table 3.6. Median age and gender ratio of incident and prevalent transplant patients 2004—2009

Incident transplants

Prevalent transplants®

Year N Median age M:F ratio N Median age M:F ratio
2004 1,726 45.3 1.7 14,881 49.7 1.6
2005 1,771 454 1.5 16,686 49.7 1.6
2006 2,004 45.3 1.6 17,690 49.9 1.5
2007 2,151 45.6 1.5 20,678 50.1 1.5
2008 2,385 46.4 1.5 22,247 50.4 1.5
2009 2,497 48.4 1.6 23,284 50.8 1.5

* As on 31st December for given year
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information and therefore laboratory outcome data for
comparisons were not available for the Scottish renal
centres. Four centres (Bangor, Colchester, Liverpool
Aintree, Wirral) were reported as having no transplanted
patients and were therefore excluded. After exclusion of
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Fig. 3.1. Transplant prevalence rate per
million population by age and gender on
31/12/2009
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these 13 centres, prevalent patient data from 59 renal
centres across the UK were analysed.

For the one year post-transplant analyses, in which
patients were assigned to the centres that performed
their transplant, the two Scottish transplant centres

Table 3.7. Primary renal disease in renal transplant recipients 2005-2009

New transplants by year Established transplants on 1/1/2009
2005 2006 2007 2008 2009

Primary diagnosis % % % % % N % N

Aetiology uncertain/GN" not biopsy proven 189 175 169 164 161 388 20.3 4480
Diabetes 134 132 144 13.0 12,5 302 8.6 1901
Glomerulonephritis 19.6 19.6 207 194 20.6 498 19.8 4380
Polycystic kidney disease 119 126 134 131 13.0 314 12.2 2695
Pyelonephritis 124 123 116 124 11.0 265 15.0 3318
Renovascular disease 6.5 6.2 5.4 6.9 59 143 5.8 1287
Other 149 16.0 155 162 145 349 16.0 3531
Not available 2.4 2.4 2.0 2.8 6.3 153 2.4 524

* GN = glomerulonephritis

Table 3.8. Ethnicity of patients who received a transplant in the years 2004—2009

Year % White % South Asian % Black % Other % Unknown
2004 74.0 6.9 5.2 1.9 12.1
2005 75.5 7.0 5.4 1.2 10.9
2006 73.5 7.9 6.5 2.2 9.9
2007 73.5 7.8 6.0 2.1 10.6
2008 70.0 8.1 6.4 2.2 13.3
2009 66.1 9.1 6.4 2.3 16.1

Northern Ireland centres included from 2005 onwards
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Table 3.9a. Percentage completeness by centre for prevalent transplant patients on 31/12/2009"

Blood Blood

Centre N Ethnicity eGFR® pressure Centre N Ethnicity eGFR" pressure
Antrim 75 100 99 99 Leic 801 93 93 51
B Heart 155 100 91 2 Liv RI 710 94 92 84
B QEH 769 100 88 2 M Hope 311 99 96 0
Basldn 43 100 98 2 M RI 858 97 98 0
Belfast 391 99 97 76 Middlbr 384 99 94 57
Bradfd 194 100 88 91 Newc 557 100 97 0
Brightn 295 60 89 0 Newry 49 100 100 100
Bristol 680 99 99 90 Norwch 216 95 94 81
Camb 513 95 99 98 Nottm 424 100 98 97
Cardff 804 72 98 98 Oxford 795 90 99 21
Carlis 115 99 94 0 Plymth 268 76 98 0
Carsh 503 97 95 1 Ports 707 99 88 13
Chelms 68 93 96 96 Prestn 372 93 94 0
Clwyd 61 72 95 95 Redng 258 100 100 99
Covnt 352 97 88 84 Sheff 531 94 99 99
Derby 79 99 87 99 Shrew 112 99 100 31
Derry 46 100 94 94 Stevng 166 100 72 3
Donc 39 100 100 100 Sthend 58 93 98 86
Dorset 262 100 90 96 Stoke 258 49 97 0
Dudley 77 100 96 52 Sund 157 99 99 99
Exeter 321 94 96 91 Swanse 187 100 2 99
Glouc 132 98 97 99 Truro 135 83 99 98
Hull 313 66 96 0 Tyrone 41 100 100 98
Ipswi 151 99 99 99 Ulster 13 100 100 100
Kent 323 84 94 12 Wolve 121 100 96 97
L Barts 707 99 96 0 Wrexm 117 100 97 4
L Guys 846 84 97 0 York 112 79 99 90
L Kings 291 97 94 0 England 18,744 92 95 36
L RFree 804 98 94 0 N Ireland 615 99 98 84
L St.G 324 83 94 0 Wales 1,169 79 82 89
L West 1,355 84 98 0 E, W & NI 20,528 92 94 41
Leeds 722 89 96 88

* Scottish centres are not shown as they do not provide biochemical data to the UKRR
® Patients with missing ethnicity were classed as White for eGFR calculation

were excluded as they do not submit biochemical data to
the UKRR. After excluding these 2 transplant centres,
one year outcomes are described for 21 transplant centres
across the UK.

Compared with data published in the previous annual
report [2], 7 centres (Brighton, Cardiff, Coventry,
Newcastle, Preston, Sunderland, Swansea) are shown to
have had a significant fall in data completeness for
corrected calcium levels. This reflects these centres only
submitting unadjusted calcium measurements, which
in previous years the UKRR has used to calculate
adjusted calcium levels. Due to concerns regarding
accuracy, this has not been done for the 2010 annual
report and hence the apparent fall in data completeness
for these centres.
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Methods

Data for key laboratory variables are reported for all prevalent
patients with valid data returns for a given renal centre (both
transplanting and non-transplanting centres) and for one year
post-transplant results for patients transplanted 2002-2008,
with patients attributed to the transplant centre that performed
the procedure.

Time since transplantation may have a significant effect on
key biochemical and clinical variables and this is likely to be
independent of a centre’s clinical practices. Therefore, inter-
centre comparison of data on prevalent transplant patients is
open to bias. To minimise bias relating to fluctuations in
biochemical and clinical parameters occurring in the initial
post-transplant period, one year post-transplantation outcomes
are also reported in patients. It is presumed that patient selection
policies and local clinical practices are more likely to be relevant in
influencing outcomes 12 months post-transplant and therefore
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Table 3.9b. Percentage completeness by centre for prevalent transplant patients on 31/12/2009"

Outcomes in UK renal transplant recipients in 2009

Total serum Adjusted serum Serum Serum

Centre N Haemoglobin cholesterol calcium® phosphate PTH
Antrim 75 99 96 96 97 21
B Heart 155 90 66 86 87 19
B QEH 769 88 84 88 87 63
Basldn 43 98 95 95 74 58
Belfast 391 97 99 96 96 16
Bradfd 194 81 75 85 82 27
Brightn 295 89 27 0 85 30
Bristol 680 99 94 99 929 98
Camb 513 99 94 99 99 88
Cardff 804 97 89 0 97 12
Carlis 115 93 73 94 89 3
Carsh 503 95 69 94 94 3
Chelms 68 96 88 96 87 21
Clwyd 61 93 89 95 95 59
Covnt 352 86 0 0 44 25
Derby 79 87 62 85 84 57
Derry 46 93 96 91 91 43
Donc 39 100 95 100 100 33
Dorset 262 90 87 60 67 17
Dudley 77 96 87 57 96 74
Exeter 321 96 89 96 85 20
Glouc 132 97 72 95 94 41
Hull 313 94 37 94 94 22
Ipswi 151 98 83 99 99 57
Kent 323 100 88 96 95 0
L Barts 707 96 100 96 96 70
L Guys 846 98 84 93 93 26
L Kings 291 94 80 94 94 21
L RFree 804 58 89 93 93 68
L St.G 324 94 84 94 94 56
L West 1,355 99 94 69 69 0
Leeds 722 94 95 95 95 67
Leic 801 93 91 92 92 41
Liv RI 710 92 6 88 92 42
M Hope 311 84 97 96 96 77
M RI 858 98 71 98 98 59
Middlbr 384 93 63 92 91 19
Newc 557 96 93 0 96 50
Newry 49 100 100 98 98 55
Norwch 216 94 94 93 93 24
Nottm 424 98 86 96 94 88
Oxford 795 99 74 98 98 34
Plymth 268 89 69 97 96 15
Ports 707 89 50 84 87 6
Prestn 372 92 87 1 91 60
Redng 258 99 100 99 98 88
Sheff 531 99 77 99 99 34
Shrew 112 100 99 95 94 64
Stevng 166 95 90 93 90 68
Sthend 58 98 53 98 97 7
Stoke 258 100 100 100 929 35
Sund 157 99 99 0 99 96
Swanse 187 95 94 0 2 10
Truro 135 99 89 99 99 61
Tyrone 41 95 98 100 100 44
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Table 3.9b. Percentage completeness by centre for prevalent transplant patients on 31/12/2009"

Total serum Adjusted serum Serum Serum

Centre N Haemoglobin cholesterol calcium® phosphate PTH
Ulster 13 100 100 100 100 62
Wolve 121 96 89 95 86 64
Wrexm 117 95 94 97 97 94
York 112 95 91 86 97 24
England 18,744 93 78 83 91 43
N Ireland 615 97 98 96 96 24
Wales 1,169 96 90 15 82 22
E, W & NI 20,528 94 80 79 90 41

* Scottish centres are not shown as they do not provide biochemical data to the UKRR

b . .
Serum calcium corrected for serum albumin

comparison of outcomes between centres are more robust. How-
ever, even the 12 months post-transplant comparisons could be
biased by the fact that in some centres, repatriation of patients
only occurs if the graft is failing whereas in others it only occurs
if the graft function is stable.

Centres with <20 patients or <50% data completeness have
been excluded from figures.

Prevalent patient data

Biochemical and clinical data for patients with a functioning
transplant followed in either a transplanting or non-transplanting
centre were included in the analyses. The cohort consisted of
prevalent patients as on 31st December 2009. Patients were
considered as having a functioning transplant if ‘transplant’ was
listed as the last mode of RRT in the last quarter of 2009. Patients
were assigned to the renal centre that sent the data to the UKRR
but some patients will have received care in more than one centre.
If data for the same transplant patient were received from both the
transplant centre and non-transplant centre, care was allocated to
the non-transplant centre. Patients with a functioning transplant
of less than 3 months duration were excluded from analyses. For
haemoglobin, estimated glomerular filtration rate (eGFR),
corrected calcium and phosphate, the latest value in quarter 3
or quarter 4 of 2009 was used. For blood pressure (BP) and
cholesterol, the latest value from 2009 was used. For parathyroid
hormone (PTH), the latest value in the last 3 quarters of 2009 was
used.

Estimated glomerular filtration rate (eGFR)

For the purpose of eGFR calculation, the original 4-variable
MDRD formula was used (with a constant of 186) to calculate
eGFR from the serum creatinine concentration as reported by
the centre. A wide variety of creatinine assays are in use in clinical
biochemistry laboratories in the UK, and it is not possible to
ensure that all measurements of creatinine concentration collected
by the UKRR are harmonised. Although many laboratories are
now reporting assay results that have been aligned to the isotope
dilution-mass spectrometry standard (which would necessitate
use of the modified MDRD formula), this was not the case at
the end of 2009. Patients with valid serum creatinine results but
no ethnicity data were classed as White for the purpose of the
eGFR calculation.
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One year post-transplant data

Patients who received a renal transplant between 1st January
2002 and 31st December 2008 were assigned according to the
renal centre in which they were transplanted. In a small number
of instances, the first documented evidence of transplantation in
a patient’s record is from a timeline entry in data returned from
a non-transplant centre, in these instances the patient was re-
assigned to the nearest transplant centre (table 3.10).

Patients who had died or experienced graft failure within 12
months of transplantation were excluded from the analyses.
For patients with more than one transplant during 2002-2008,
they were included as separate episodes provided each of the
transplants functioned for a year.

For each patient, the most recent laboratory or blood pressure
for the relative 4th/5th quarter (10-15 months) after renal
transplantation was taken to be representative of the one year
post-transplant outcome. Again, for the purpose of the eGFR
calculation patients with valid serum creatinine results but
missing ethnicity data were classed as White.

Results and discussion

Post-transplant eGFR in prevalent transplant patients

When interpreting eGFR post-transplantation it is
important to remember that estimated GFR formulae
only have a modest predictive performance in the trans-
plant population [3]. Median eGFR in each centre and
percentage of patients with eGFR <30 ml/min/1.73 m*
are shown in figures 3.2 and 3.3. The median eGFR
was 49.9 ml/min/1.73 m?, with 14.2% of prevalent trans-
plant recipients having an eGFR <30 ml/min/1.73 m’.
Table 3.11 summarises the proportion of transplant
patients with an eGFR <30 ml/min/1.73 m” by centre.
Whilst local repatriation policies on timing of transfer
of care of patients with failing transplants from trans-
plant centres to referring centres might explain some of
the differences, it is notable that both transplanting
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Table 3.10. Number of patients reallocated to transplanting centre

= Upper quartile
30 | = Median eGFR
= Lower quartile | N=19,352

Total number of patients Number of patients reallocated
Transplant centre per transplant centre Non-transplant centre to transplant centre
B QEH 566 Shrew 2
Stoke 4
Belfast 147 Antrim 1
Derry 5
Newry 1
Tyrone 1
Bristol 657 Glouc 6
Camb 746 Norwch 3
Stevng 15
Cardff 590 n/a
Covnt 272 n/a
L Barts 393 n/a
L Guys 1,072 Kent 28
L Kings 181
L Rfree 293 Sthend 3
L St.G 185 Brightn 9
Carsh 7
L West 911 n/a
Leeds 896 Hull 21
Leic 389 n/a
Liv RI 637 Prestn 125
Wrexm 1
M RI 303 M Hope 2
Newc 658 Carlis 9
Middlbr 24
Sund 12
Nottm 260 n/a
Oxford 757 n/a
Plymth 341 n/a
Ports 385 n/a
Sheff 336 n/a
Total 10,794 460
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Fig. 3.2. Median eGFR in prevalent transplant patients by centre on 31/12/2009
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N=19,352
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Fig. 3.3. Percentage of prevalent transplant patients by centre on 31/12/2009 with eGFR <30 ml/min/1.73 m*
Table 3.11. Proportion of prevalent transplant patients with eGFR <30 ml/min/1.73 m* on 31/12/08
Number of Patients Number of Patients
patients with with eGFR patients with with eGFR
Centre eGFR data <30 Centre eGFR data <30
Swansea 3 0 Plymth 263 12.2
Ulster 12 8.3 L Kings 273 11.0
Donc 39 15.4 Hull 300 13.0
Tyrone 41 9.8 M Hope 300 12.0
Basldn 42 14.3 Kent 301 9.6
Derry 43 7.0 L St.G 304 8.2
Newry 49 6.1 Exeter 308 13.3
Sthend 57 19.3 Covnt 308 11.7
Clwyd 58 27.6 Prestn 349 20.6
Chelms 65 15.4 Middlbr 360 17.5
Derby 69 11.6 Belfast 380 10.5
Antrim 74 12.2 Nottm 416 10.6
Dudley 74 23.0 Carsh 478 9.4
Carlis 107 15.0 Camb 503 14.7
York 111 6.3 Sheff 525 14.5
Shrew 112 11.6 Newc 537 17.9
Wrexm 113 13.3 Ports 626 25.1
Wolve 116 10.3 Liv RI 652 19.9
Stevng 119 13.4 Bristol 674 12.0
Glouc 128 15.6 B QEH 678 12.4
Truro 134 9.7 L Barts 680 16.9
B Heart 141 18.4 Leeds 695 13.2
Ipswi 149 19.5 Leic 748 15.6
Sund 156 17.3 L Rfree 753 12.6
Bradfd 170 16.5 Cardff 782 12.0
Norwch 203 12.8 Oxford 785 17.1
Dorset 237 16.9 L Guys 822 12.7
Stoke 251 15.9 M RI 839 17.3
Redng 257 13.2 L West 1320 9.3
Brightn 263 16.3
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and non-transplant centres feature at both ends of
the scale. The accuracy of the 4v MDRD equation in esti-
mating GFR >60 ml/min/1.73m” is questionable [4],
therefore a figure describing this is not included in this
chapter. It is likely that centres with a high prevalence
of patients with eGFR <30 ml/min/1.73 m” expend sig-
nificant resources in the management of complications
related to declining renal function as well as ensuring
safe transition to dialysis and/or re-transplantation.

Figure 3.4 shows the percentage of prevalent patients by
centre with eGFR <30 ml/min/1.73 m” as a funnel plot,
enabling a more reliable comparison of outcomes between
centres across the UK. The solid lines show the 2 standard
deviation limits (95%) and the dotted lines the limits for 3
standard deviations (99.9%). With 57 centres included
and a normal distribution, 2-3 centres would be expected
to fall between the 95%-99% CI (1 in 20) and no centres
should fall outside the 99.9% limits.

Although there was less variation between centres than
in 2008, these data continue to show over-dispersion
with 15 centres falling outside the 95% CI of which 5
centres were outside the 99.9% CI. Three centres
(Carshalton, London St George’s, London West) fall out-
side the lower 99.9% CI suggesting a lower than expected
proportion of patients with eGFR <30 ml/min/1.73 m®.
Liverpool RI and Portsmouth fall outside the upper
99.9% CI suggesting a higher than expected proportion
of patients with eGFR <30 ml/min/1.73 m®.

eGFR in patients one year after transplantation
Graft function at one year post-transplantation may
predict subsequent long-term graft outcome [5]. Figure

3.5 shows that the median one year post-transplant
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Fig. 3.4. Funnel plot of percentage of prevalent transplant
patients with eGFR <30 ml/min/1.73 m* by centre size on 31/
12/2009

eGFR for patients transplanted 2002-2008 was 51.5 ml/
min/1.73 m’. Figures 3.6a and 3.6b provide the same
information divided according to source of organ as
live donor and deceased donor respectively.

Regression analysis (least squares) indicated a small
but significant upward trend (40.99 ml/min change in
eGFR/year) (p <0.001) in the one year post-transplant
median eGFR between 2002 and 2008 (figure 3.7). This
suggests better graft function for patients transplanted
more recently. Live donor transplantation as a pro-
portion of the total number of transplants has been
increasing year-on-year since 2000. Such recipients are
known to have a higher one year post-transplant eGFR
compared to deceased donor transplant recipients [6].

Figures 3.8a and 3.8b show one year post-transplant
eGFR by donor type. An upward trend in eGFR
(p<0.001) over the time period is noticed with both
live and deceased donor transplants and the rate of
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Fig. 3.5. Median eGFR one year post-transplant by transplant centre for patients transplanted between 2002-2008
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Fig. 3.6a. Median eGFR one year post-live donor transplant by transplant centre 2002—-2008

change in slope of eGFR per year between the donor types
(4+0.85ml/min/year for live donor transplants and
+0.96 ml/min/year for deceased donor transplants) are
also similar. Therefore changing donor demographics,
with a higher proportion of live donor transplants more
recently, does not explain the upward trend in one year
post-transplant eGFR.

Haemoglobin in prevalent transplant patients

Transplant patients have previously fallen under the
remit of the UK Renal Association Complications of
Chronic Kidney Disease (CKD) guidelines. Updated
guidelines regarding the management of anaemia in
CKD were published by the association in 2010 [7].
However, the data presented in this chapter pre-dates
this and therefore the previous standards are referred

to. These state that ‘Patients with CKD should achieve
a haemoglobin between 10.5-12.5g/dl’ [8]. However,
many transplant patients with good transplant function
will have haemoglobin concentrations >12.5 g/dl with-
out the use of erythopoiesis stimulating agents, and so
it is inappropriate to audit performance using the
higher limit.

A number of factors including comorbidity, immuno-
suppressive medication, graft function, ACE inhibitor
use, erythropoietin (EPO) use, intravenous or oral iron
use, as well as centre practices and protocols for manage-
ment of anaemia, affect haemoglobin concentrations in
transplant patients. Figures 3.9, 3.10a and 3.10b report
centre results stratified according to graft function as
estimated by eGFR. The percentage of prevalent
transplant patients achieving Hb >10.5g/dl in each
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Fig. 3.6b. Median eGFR one year post-deceased donor transplant by transplant centre 2002—2008
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Fig. 3.7. Median eGFR one year post-transplant by year of transplantation 2002-2008

centre, stratified by eGFR, is displayed in figures 3.11a
and 3.11b.

Figure 3.12 describes the percentage of prevalent
patients by centre with haemoglobin <10.5g/dl as a
funnel plot enabling more reliable comparison of out-
comes between centres across the UK. With 58 centres
included and a normal distribution, 2—3 centres would
be expected to fall between the 95%-99.9% CI (1 in
20) and no centres should fall outside the 99.9% CI
purely as a chance event.

Two centres (Leeds, London Royal Free) fall outside
the upper 99.9% CI and 4 further centres, (Leicester,

70

N =143 N=210 N =226

65
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45
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London Guy’s, Manchester Royal Infirmary, Ports-
mouth) fall outside the upper 95% CI indicating a
higher than predicted proportion of transplant patients
not achieving the haemoglobin target. Six centres
(Antrim, Cardiff, Newcastle, Sheffield, Shrewsbury,
Truro) perform better than expected with fewer than
predicted patients having a haemoglobin <10.5 g/dl.

Haemoglobin in patients one year post-transplantation

The one year post-transplant haemoglobin for
patients transplanted between 2002—-2008 continued to
be stable at 13.0 g/dl (figure 3.13).
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Fig. 3.8a. Median eGFR one year post-live donor transplant by year of transplantation 2002-2008
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Fig. 3.10a. Median haemoglobin for prevalent transplant patients with eGFR > 45 ml/min/1.73 m? by centre on 31/12/2009
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Fig. 3.12. Funnel plot of percentage of prevalent transplant
patients with haemoglobin <10.5 g/dl by centre size on 31/12/2009

Blood pressure in prevalent transplant patients

In the absence of controlled trial data, the opinion-
based recommendation of the UK Renal Association
(RA) published in the 2010 guideline for the care of
the kidney transplant recipient is that ‘Blood pressure
should be <130/80 mmHg (or <125/75 mmHyg if protein-
uria)’ [9]. This blood pressure target is the same as that
used in previous annual reports [10].

As indicated in table 3.9a, completeness for blood
pressure data returns was variable and only centres
with >50% data returns were included for consideration.
Despite this restriction, caution needs to be exercised in
interpretation of these results because of the volume of
missing data and potential bias, (e.g. a centre may be
more likely to record and report blood pressure data
electronically in patients with poor BP control).

Median systolic BP (figure 3.14), diastolic BP (figure
3.15) and percentage of patients achieving RA targets

The Thirteenth Annual Report

(figure 3.16) are shown. Higher blood pressure may
have a cause or effect association with degree of graft
function. Figures 3.17a and 3.17b demonstrate the
association of transplant eGFR (stratified as > or
<45ml/min/1.73 m*) with blood pressure. The percent-
age of patients with BP <130/80 (systolic BP <130 and
diastolic BP <80 mmHg) was higher (29.6% vs. 24.2%)
in thosze with better renal function (eGFR >45 ml/min/
1.73m>).

Blood pressure in patients one year after

transplantation

Figures 3.18 and 3.19 show median systolic and diastolic
blood pressures in patients one year after transplantation,
respectively.

At present, renal transplant recipients are considered
as a sub-group of the native kidney disease population.
There is no current evidence that suggests the knowledge
gained from native kidney disease literature is not
applicable to transplant recipients. Less than 27.5% of
prevalent transplant patients across the UK achieved a
BP of <130/80 mmHg, and it is necessary to evaluate
new ways to achieve this goal or assess whether this is
realistically achievable in the majority of patients.

Cholesterol in transplant patients

The Renal Association guidelines [10] state that
‘Three hydroxy-3 methylglutaryl-Co-enzyme A reductase
inhibitors (statins) should be considered for primary
prevention in all CKD including dialysis patients with
a 10-year risk of cardiovascular disease, calculated as
>20% according to the Joint British Societies’ Guidelines
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Fig. 3.13. Median haemoglobin one year post-transplant by transplant centre for patients transplanted between 2002-2008
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Fig. 3.14. Median systolic blood pressure for prevalent transplant patients by transplant centre on 31/12/2009
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Fig. 3.17a. Percentage of prevalent transplant patients with eGFR 345 ml/min/1.73 m* achieving blood pressure of <130/80 mmHg
by centre on 31/12/2009

(JBS 2), despite the fact that these calculations have not present no consensus amongst UK clinicians that all
been validated in patients with renal disease. A total transplant patients should be treated as though they
cholesterol of <4 mmol/l or a 25% reduction from base- have a 10-year risk of cardiovascular disease of >20%,
line, or a fasting low density lipoprotein (LDL)- although further guidelines on the medical management
cholesterol of <2mmol/l or a 30% reduction from of transplant patients and on the management of cardio-
baseline, should be achieved, whichever is the greatest vascular disease in CKD are in preparation. However
reduction in all patients’. The updated guidelines 2010  previous UKRR reports have contained analyses of total
[11] are less specific regarding the management of cholesterol, and these are repeated here for comparison.

dyslipidaemia, and therefore the older guideline is used The percentage of prevalent transplant recipients
for this report. Audit against this standard is not currently  achieving a cholesterol concentration <5mmol/L by
possible using data returned to the UKRR, because such centre and stratified according to eGFR (> or <45ml/
an audit would require categorisation of 10-year risk in min/1.73m?) and median cholesterol concentration
each patient, data for which are not available. There is at one year after transplantation are described in figures
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Fig. 3.17b. Percentage of prevalent transplant patients with eGFR <45 ml/min/1.73 m* achieving blood pressure of <130/80 mmHg by
centre on 31/12/2009
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Fig. 3.18. Median systolic blood pressure one year post-
transplant by transplant centre for patients transplanted between
2002-2008

3.20a, 3.20b and 3.21 respectively. The median choles-
terol concentration in the UK was 4.5 mmol/L. At the
end of 2009, 69.9% of prevalent transplant patients had
a total cholesterol concentration <5 mmol/L. The major
between-centre differences in total cholesterol concentra-
tions are likely to reflect the effects of significant differ-
ences in the clinical approach to the management of
hypercholesterolaemia.

Bone mineral metabolism in transplant patients

In the absence of definitive literature concerning
evaluation and management of bone mineral disorder
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Fig. 3.19. Median diastolic blood pressure one year post-
transplant by transplant centre for patients transplanted between
2002-2008

in transplant recipients, guidelines derived from chronic
native kidney disease are commonly adopted. It is
beyond the scope of this commentary to discuss the
appropriateness or otherwise of this strategy. Since
there were no accepted guidelines on target biochemical
values concerning bone disease in transplant patients in
2009 the CKD audit measures then extant have been
applied.

Serum phosphate
The percentage of prevalent patients achieving a
phosphate concentration <1.8 mmol/L are described in
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Fig. 3.20a. Percentage of prevalent transplant patients with eGFR >45 ml/min/1.73 m” achieving total cholesterol <5 mmol/L by

centre on 31/12/2009
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Fig. 3.20b. Percentage of prevalent transplant patients with eGFR <45 ml/min/1.73 m* achieving total cholesterol <5mmol/L by

centre on 31/12/2009

figure 3.22 with further stratification based on eGFR (>
or <45 ml/min/1.73 m?) in figures 3.23a and 3.23b. With
99% of prevalent patients achieving a phosphate concen-
tration <1.8 mmol/L and achievement ranging from
95%—100%, this is probably not a useful clinical perfor-
mance indicator.

Figure 3.24 describes median phosphate concen-
trations one year after transplantation. One year post-
transplant, 34.4% of kidney recipients have phosphate
concentrations in the range of 1.1-1.8 mmol/L. This
low percentage mainly reflects patients having serum
phosphate concentrations <1.1 mmol/L because of
post-transplant phosphate losses.

Serum calcium

The percentage of prevalent transplant patients with a
serum calcium concentration within the target range of
2.2-2.6 mmol/L are shown in figure 3.25 with further
stratification based on eGFR (> or <45ml/min/
1.73m?) in figures 3.26a and 3.26b.

In contrast to the phosphate results, there is wide
inter-centre variation in achievement of in-range serum
calcium concentrations (60.9% to 92.5%), with both
transplanting and non-transplanting renal centres at
either end of the performance spectrum. This spread is
not explained by differences in graft function as
estimated by eGFR. Further work to understand the
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Fig. 3.21. Median total cholesterol one year post-transplant by transplant centre for patients transplanted between 20022008
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8,193
Fig. 3.24. Median serum phosphate one year post-transplant by centre for patients transplanted 2002-2008
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Fig. 3.26a. Percentage of prevalent transplant patients with eGFR >45ml/min/1.73 m* with adjusted serum calcium between

2.2-2.6 mmol/L by centre on 31/12/2009
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Fig. 3.26b. Percentage of prevalent transplant patients with eGFR <45ml/min/1.73m” with adjusted serum calcium between

2.2-2.6 mmol/L by centre on 31/12/2009

differences in laboratory measurement practices and
albumin correction equations behind these variations is
necessary.

Figure 3.27 demonstrates median serum calcium one
year post-transplant.

Serum parathyroid hormone concentration

There are no definitive guidelines on the frequency
with which serum PTH should be measured in stable
transplant recipients. Consequently, there was very
wide variability in data completeness across the UK
and therefore centre specific outcomes for this bio-
chemical variable have not been analysed.

Analysis of prevalent patients by CKD stage

Introduction

About 3% of prevalent transplant patients returned to
dialysis in 2009, a similar percentage to that seen over the
last 8 years. Amongst patients with native chronic kidney
disease, late presentation is associated with poor out-
comes, largely attributable to lack of specialist manage-
ment of anaemia, acidosis, hyperphosphataemia and to
inadequate advance preparation for dialysis. Transplant
recipients on the other hand, are almost always followed
up regularly in specialist transplant or renal clinics and it
would be reasonable to expect patients with failing grafts
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Fig. 3.27. Median adjusted serum calcium in patients one year post-transplant for patients transplanted 2002-2008
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to receive appropriate care and therefore have many of
their modifiable risk factors addressed before complete
graft failure and return to dialysis.

Methods

The transplant cohort consisted of prevalent transplant recipi-
ents as on 31st December 2009 (n=19,379) and were classified
according to the KDIGO staging criteria with the suffix of ‘T to
represent their transplant status. Patients with missing ethnicity
information were classified as White for the purpose of calculating
eGFR. Prevalent dialysis patients, except those who commenced
dialysis in 2009, comprised the comparison dialysis cohort
(n=18,280) including 2,438 peritoneal dialysis patients. For

The Thirteenth Annual Report

both cohorts, the analysis used the most recent available value
from the last two quarters of the 2009 laboratory data.

Results and discussion

Table 3.12 shows that 14.3% of the prevalent trans-
plant population, or about 2,750 patients, had moderate
to advanced renal impairment of eGFR <30 ml/min/
1.73m’. The table also demonstrates that patients with
failing grafts achieve UK Renal Association standards
for key biochemical and clinical outcome variables less
often than dialysis patients. This substantial group of
patients represents a considerable challenge, as resources

Table 3.12. Analysis by CKD stage for prevalent transplant patients compared with prevalent dialysis patients on 21/12/2009

Stage 1-2T Stage 3T Stage 4T Stage 5T

(>60) (30-59) (15-29) (<15) Stage 5D
Number of patients 6,068 10,558 2,394 359 18,280
% of patients 31.3 54.5 12.4 1.9
eGFR ml/min/1.73 m*>*
mean + SD 75.6 +£14.7 45.5+8.3 239+4.1 11.8+2.4
Median 71.6 45.7 24.3 12.3
Systolic BP mmHg
mean + SD 133.5+16.4 135.8 +17.7 138.94+19.0 144.5+£20.0 131.2 +£25.1
% =130 59.3 62.9 68.4 83.0 49.8
Diastolic BP mmHg
mean + SD 77.8 £10.0 78.44+11.0 78.7+11.4 81.8+12.5 70.0 £+ 14.6
% =380 48.0 49.2 53.1 58.5 24.4
Cholesterol mmol/L
mean + SD 45+1.0 4.6+1.1 4.7+1.2 4.7+1.2 4.0+1.1
% =5 27.6 31.1 34.6 37.5 16.6
Haemoglobin g/dl
mean + SD 135+ 1.6 127+ 1.6 11.6+1.5 11.1+£1.5 11.5+1.5
% <10.5 2.8 7.3 19.8 33.3 21.5
Phosphate mmol/L®
mean =+ SD 0.9+0.2 1.0+0.2 1.2+£0.3 1.5+0.4 1.6£0.4
% >1.8 0.1 0.3 2.3 22.4 27.5
Corrected calcium mmol/L
mean + SD 24402 2.440.2 2.440.2 2.3£0.2 2.440.2
% >2.6 7.8 8.2 5.9 7.7 7.4
% <2.2 8.9 9.3 16.9 25.8 18.4
PTH pmol/L
median 8.3 10.0 15.2 26.6 26.3
% =32 2.7 5.1 17.9 41.9 42.1

? Prevalent transplant patients with no ethnicity data were classed as White

® Only PD patients included in stage 5D, n = 2,438
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need to be channelled to improve key outcome variables
and achieve a safe and timely modality switch to another
form of renal replacement therapy.

Causes of death in transplant recipients

Introduction

Differences in causes of death between dialysis and
transplant patients may be expected due to selection
for transplantation and use of immunosuppression.
Chapter 6 includes a more detailed discussion on
causes of death in dialysis patients.

Methods

The cause of death is sent by renal centres as an ERA-EDTA
Registry code. These have been grouped into the following
categories: cardiac disease, cerebrovascular disease, infection,
malignancy, treatment withdrawal, other and uncertain.

Outcomes in UK renal transplant recipients in 2009

Some centres have high data returns to the UKRR regarding
cause of death, whilst others return no information. Provision
of this information is not mandatory.

Adult patients aged 18 years and over, from England or Wales,
were included in the analyses on cause of death. Previous analyses
were limited to data from centres with a high rate of return for
cause of death. When this was compared with an analysis of all
the cause of death data on the database, the percentages in
corresponding ERA-EDTA categories remained unchanged so
the latter data were therefore included. Analysis of prevalent
patients included all those aged over 18 years and receiving RRT
on 1st December 2009.

Results and discussion

Causes of death in prevalent RRT patients in 2009 by

modality and age

Tables 3.13, 3.14 and figure 3.28 show the differences
in the causes of death between prevalent dialysis and
transplant patients. These data were not adjusted for
age or differences in comorbidity between the two
groups. Death due to cardiovascular disease is less
common in transplanted patients than in dialysis

Table 3.13. Cause of death by modality in prevalent RRT patients on 1/1/2009

All modalities Dialysis Transplant
Cause of death Number of deaths % Number of deaths % Number of deaths %
Cardiac disease 381 23 341 24 40 18
Cerebrovascular disease 76 5 68 5 8 4
Infection 339 21 279 19 60 28
Malignancy 150 9 101 7 49 23
Treatment withdrawal 208 13 207 14 1 0.5
Other 150 9 127 9 23 11
Uncertain 348 21 312 22 36 17
Total 1,652 1,435 217
No cause of death data 2,352 1,965 387
Table 3.14. Cause of death in prevalent transplant patients on 1/1/2009 by age

All age groups <55 years > 55 years

Cause of death Number of deaths %

Number of deaths % Number of deaths %

Cardiac disease 40 18
Cerebrovascular disease 8 4
Infection 60 28
Malignancy 49 23
Treatment withdrawal 1 0.5
Other 23 11
Uncertain 36 17
Total 217

No cause of death data 387

10 16.4 30 19
3 5 5 3
19 31 41 26
10 16 39 25
0 0.0 1 1
9 15 14 9
10 16 26 17
61 156

106 281
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patients, perhaps reflecting the cardiovascular screening
undertaken as transplant work-up; transplant recipients
are a pre-selected lower risk group of patients. Infection
is the commonest reported cause of death in transplant
recipients (28%) and presumably relates to the immuno-
compromised state of these individuals. In keeping
with current literature regarding post-transplantation
malignancy [12], cancer is also a frequent cause of
death within the transplant population (23% of all
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deaths); this is also likely to reflect long-term immuno-
suppressive therapy.

In table 3.14 there are differences in the percentage of
patients dying due to cardiac disease, infection and
malignancy between patients aged <55 or >55 years;
this most likely reflects the small number of patients
dying in the <55 age group.
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Summary

* Only 45.6% (n=5,617) of the incident adult (>18
years) RRT patients reported to the UKRR between
2008 and 2009 had comorbidity data. In 2009, three
centres provided data on 100% of new patients and
17 centres provided data for less than 5% of their
new patients.

* In patients with comorbidity data, more than half
had one or more comorbidities (56.5%) but in
the subgroup of patients aged 65 years and over,
69.8% had one or more comorbidities.

¢ Diabetes mellitus and ischaemic heart disease were
the most common conditions seen in 32.9% and

22.5% of patients respectively. Ischaemic heart dis-
ease, cerebrovascular disease, COPD, claudication
and malignancy were more prevalent in patients
65 years and over.

In 2008-2009, 12.4% of incident RRT patients
were recorded as being smokers at the initiation
of dialysis.

Patients with peripheral vascular disease (p=
0.0002) and ischaemic heart disease (p=0.002)
were more likely to be referred to a nephrologist
early and patients with malignancy (p <0.0001)
or liver disease (p=0.02) were more likely to be
referred late.

In multivariable survival analysis, malignancy and
the presence of ischaemic/neuropathic ulcers
remained the strongest independent predictors of
poor survival at 1 year after 90 days from the start
of RRT in patients <65 years.
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Introduction

The importance of adjusting for comorbidity in centre
[1, 2] and international survival comparisons [3] is well
recognised. As with all observational data, registry
analyses exploring epidemiological issues, access to
treatment or quality control, are subject to a number of
selection biases. Such registry analyses can be signifi-
cantly strengthened by adjustment for case-mix as
differences in patient populations that exist across
centres may affect process and outcome measures.

The aim of this work is to describe the prevalence of
comorbid conditions and current smoking status in
incident renal replacement therapy (RRT) patients
reported to the UK Renal Registry (UKRR) and to
examine the association between these comorbidities
and early mortality.

Methods

Study population

Incident adult (> 18 years) RRT patients (n = 12,322) between
2008 and 2009 in the centres submitting data to the UKRR were
considered. Of these, patients who had data recorded on comor-
bidity were included (n=5,617; 45.6%). Data on completeness of
comorbidity returns from each centre and overall may differ from
those in previous UKRR reports due to some centres retrospec-
tively entering previously missing comorbidity data.

Centre exclusions

The nine centres in Scotland do not provide comorbidity data
to the UKRR and are not included in these analyses. There was
concern that data extraction in two centres (Stoke and Colchester)
was inaccurate and these centres were excluded from this year’s
comorbidity analyses.

Definition of comorbidity and method of data collection

Clinical staff in each centre are responsible for recording in yes/
no format on their renal information technology (IT) system, the
presence or absence of 13 comorbid conditions and information
on current tobacco smoking (table 4.1) for each patient at the
time of starting RRT. Definitions of each of these conditions
are given in appendix B (http://www.renalreg.com/Report-area/
Report2010/Appendix-B.pdf). Patients were classified as having
complete comorbidity data if there was at least one entry (yes/
no) for any one or more of the comorbid conditions. Comorbid-
ities were grouped into broader categories for some analyses:

® ‘Ischaemic heart disease’ was defined as the presence of one
or more of the following conditions: angina, myocardial
infarction (MI) in the three months prior to starting RRT,
MI more than three months prior to starting RRT or coron-
ary artery bypass grafting (CABG)/angioplasty.
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Table 4.1. Comorbid conditions listed in the UKRR dataset

Comorbidity

¢ Angina

® Previous myocardial infarction (MI) within 3 months prior to
start of RRT

® Previous MI more than 3 months prior to start of RRT

® Previous coronary artery bypass graft (CABG) or coronary
angioplasty
(in some analyses the above four variables are combined under
the term ‘ischaemic heart disease”)

Cerebrovascular disease

Diabetes (when not listed as the primary renal disease)
Chronic obstructive pulmonary disease (COPD)

Liver disease

Claudication

Ischaemic or neuropathic ulcers

Non-coronary angioplasty, vascular graft, or aneurysm
Amputation for peripheral vascular disease

(in some analyses these four variables are combined under the
term ‘peripheral vascular disease’)

* Smoking
* Malignancy

® ‘Peripheral vascular disease’ was defined as the presence of
one or more of the following conditions: claudication,
ischaemic or neuropathic ulcers, non-coronary angioplasty,
vascular graft, aneurysm or amputation for peripheral
vascular disease.

* ‘Non-coronary vascular disease’ was defined as the presence
of cerebrovascular disease or any of the data items that
comprise ‘peripheral vascular disease’.

Ethnicity data reporting

Some centres electronically upload ethnicity coding to their
renal IT system from the hospital Patient Administration Systems
(PAS) [4]. Ethnicity coding in PAS is based on self-reported
ethnicity and uses a different system [5] to the remaining centres
where ethnic coding is performed by clinical staff and recorded
directly into the renal IT system (using a variety of coding sys-
tems). For all these analyses, data on ethnic origin were grouped
into Whites, South Asians, Blacks and Others. Appendix H details
the regrouping of the PAS codes into the above ethnic categories.

Statistical methods

The statistical methods for the three individual sections of this
chapter are described separately. The number of patients with data
on comorbidity and other variables included in the analyses are
summarised in figure 4.1.

1) Patient demographics

The proportion of patients starting RRT with various co-
morbidities was examined by age group (18-34, 35-44, 45-54,
55-64, 65-74 and >75 years), primary renal disease, ethnic
origin and first modality of RRT. Chi-squared, Fischer’s exact
and Kruskal Wallis tests were used as appropriate to test for
significant differences between groups.
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Comorbidity in UK RRT patients

( Incident RRT patients
(2004-2009) in
England, Wales and
Northern Ireland
L N =34,713 (63 centres)

Comorbidity reported
N=16,527
(61 centres)

Incident RRT patients
(2008-2009) with
comorbidity reported
N=5,617
(58 centres)

Referral date
reported (centres with
>75% completeness)
N=7,989
(37 centres)

1 year after 90 days
survival
N=12,479
(61 centres)

90 day survival
N=15,788
(61 centres)

Primary renal
diagnosis
N = 5,440

Ethnicity data
N =4,877

eGFR data
N =3,344

Fig. 4.1. Flow chart showing number of patients included in the various analyses

2) Late presentation (referral) and renal function at start of RRT

Referral time was defined as the number of days between the
date first seen by a nephrologist and the date of starting RRT. Refer-
ral times of more than 90 days and less than 90 days define early
and late presentation, respectively. Data on referral time were
incomplete and therefore only patients with data on comorbidity
and referral time from centres with >75% data completeness for
referral time were included in this analysis (n=7,989; 23.0% of
all patients starting RRT between 2004 and 2009).

The association of various comorbidities with estimated
glomerular filtration rate (eGFR) at start of RRT was studied
amongst patients with comorbidity data and eGFR data within
14 days before the start of RRT. The eGFR was calculated using
the abbreviated 4-variable MDRD study equation [6]. For the
purpose of eGFR calculation, patients who had missing ethnicity
but a valid serum creatinine measurement were classed as White
as the Black population only account for 6% of the total UK
RRT population. The eGFR values were log transformed in order
to normalise the data and then two-sample t-tests were used to
compare the means of the log eGFR of those patients with each
specific comorbidity against those with none of the comorbidities
present. As many statistical tests were carried out, only p values
<0.01 were considered statistically significant for these analyses.

There is no defined eGFR at which patients should start RRT
and a number of factors, including clinical presentation,
symptoms, complications of uraemia and biochemistry, are
used to determine dialysis initiation. However, there are defined
eGFR thresholds for pre-emptive listing for a kidney transplant.
The European Best Practice Guidelines (EBPG) recommend that
patients with progressive irreversible deterioration in renal func-
tion and a creatinine clearance of <15ml/min/1.73 m® should

be considered for pre-emptive transplantation; patients with
ERF secondary to diabetes should be considered for early and
pre-emptive transplantation when their eGFR decreases to
<20 ml/min/1.73 m? [7]. In the UK, the British Transplantation
Society (www.bts.org.uk) endorse the EBPG and current UK
Renal Association guidelines recommend that patients should
be placed on the kidney transplant waiting list within six
months of their anticipated dialysis start date [8]. There are no
KDOQI guidelines for listing. It is therefore possible that patients
could have started RRT with a transplant and an eGFR value as
high as 20 ml/min/1.73 m’.

For the eGFR analyses, incident RRT patients in 2008—2009 with
comorbidity data were considered for inclusion (n=5,617).
Patients with no eGFR data (n=1,443) were excluded, as were
those with no eGFR data in the 14 days preceding RRT
(n=690). Patients with an eGFR >20ml/min/1.73 m? (n= 140)
were excluded from the eGFR analyses due to concerns about
possible data extraction errors. This left 3,344 patients eligible for
analysis. Many UKRR analyses, including those presented here,
rely on the accuracy of the date of start of RRT. A discussion of
the issues around definition of the start date is included in chapter
13 of the 2009 report [9].

3) Patient survival

The Registry collected data with a ‘timeline’ entry on all patients
who had started RRT for ERE Patients presenting acutely and initi-
ally classified as acute renal failure requiring dialysis who continued
to require long-term dialysis, can be re-classified by clinicians as
having had ERF from the date of their first RRT. The death rate
was high in the first 90 days and variable between centres, due
partly to individual clinical variation in the classification of patients
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with acute kidney injury who may be deemed from the start to be
unlikely to recover renal function. To remove this centre variation
and allow comparison with results from other national registries,
the association of comorbid conditions and survival 1 year after
90 days from start of RRT was also analysed.

For each of the follow up periods, the association of baseline
comorbidity with survival was studied using univariate and multi-
variate Cox regression models. For analyses of survival within the
first 90 days, the cohort included patients starting RRT between
Ist January 2004 and 30th September 2009 to allow a minimum
of three months follow-up from the start of RRT. For the 1 year
after 90 days survival analyses, the cohort included patients who
survived at least 90 days on RRT and who started RRT between
Ist January 2004 and 30th September 2008.

For each variable, the models were used to estimate the hazard
ratio of death, comparing patients with a particular comorbidity
with those who did not have the comorbidity. For both the
univariate and multivariate Cox models, patients were first strati-
fied by age group (<65 years and >65 years) to account for the
increasing incidence of certain comorbidities with age, which
may otherwise obscure the analyses. The multivariate models
used an automatic selection procedure to identify the variables
most strongly related to survival. The potential variables to be
included were: age (per 10 year increase), smoking status, diabetes
(listed as PRD or not listed as PRD) and the other 12 co-
morbidities listed in figure 4.1. The automatic procedure starts
by including only the variable most strongly related to survival.
Then, with that variable included, it fits models adding each of
the remaining variables in turn (singly) and chooses the variable
that adds most to the model (in addition to the contribution
made by the first variable included). The process continues in
this way, adding variables that make a further significant contri-
bution to the model, and removing any whose contribution
becomes non-significant once other variables have been added.
The final model only includes those variables selected by the
process. These automatic methods have been used to give an
indication of the variables most strongly related to survival but
caution is needed in interpreting them because, amongst other
things, when using correlated variables, a slight difference in the
data (or in the algorithm chosen) could result in different
variables being included in the final models. A better analysis
would make a considered judgement of which variables should
be included (rather than an automatic one) and would use inter-
action terms and/or adjustments other than age.

For each model, a R* value was calculated using the Royston
and Sauerbrei method [10]. The R? value is the percentage of
the variation in mortality which is explained by the variables
included in the final model.

Results

Completeness of comorbidity returns from each

participating centre

Of the 6,078 patients commencing RRT in centres
in England, Wales and Northern Ireland in 2009,
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comorbidity data were provided for 2,697 (44.4%)
(tables 4.2 and 4.3). Table 4.2 highlights the continued
wide variation in the completeness of data returns with
3 centres providing data on 100% of patients, but 17
centres providing data for less than 5% of their new
patients in 2009.

Limiting the analysis to only the centres that reported
in 2004, data completeness for comorbidity has fallen
from 52.1% in 2004 to 45.8% in 2009. When centres
with 0% completeness for comorbidity were excluded,
the median percentage of comorbidity returns in 2009
was 66.7%. This has shown an annual improvement
since 2005, suggesting that once the renal information
systems are set up to return comorbidity information,
it is possible to improve data completeness.

Only patients in the UKRR database are included in
table 4.2. Therefore for a small number of centres the
numbers of new patients (N) shown for 2009 are differ-
ent to those given in tables 1.1 and 1.3 in chapter 1 in
which some manual corrections were made. As these
additional patients are not in the database it was not
appropriate to include them in the denominator for
completeness calculations as, by definition, they could
not have comorbidity data.

Prevalence of multiple comorbidity

Including all incident patients from the years 2008—
2009 (n=12,322), comorbidity data were available for
5,617 (45.6%). More than half of these patients had
one or more comorbidities (56.5%) (table 4.4) but in
the subgroup of patients aged 65 years and over, 69.8%
had one or more comorbidities (table 4.5).

Frequency of each comorbid condition

Table 4.5 lists the prevalence of specific comorbidities
and the percentage of the total number of incident
patients for whom data was available for that item.
Diabetes mellitus (either listed as cause of PRD or as a
comorbidity) was present in 32.9% of all patients.
Ischaemic heart disease, cerebrovascular disease,
COPD, claudication and malignancy were more
prevalent in patients 65 years and over. Liver disease,
ischaemic/neuropathic ulcers and prior amputation
were more frequently observed in younger patients;
actual percentages, nevertheless, were quite small (table
4.5). Smoking was also more common amongst patients
under 65 years. This broad stratification is quite mislead-
ing however, as prevalence of comorbidities increased
markedly from 18-65 years and appeared to plateau
beyond this (figures 4.2 and 4.3).
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Table 4.2. Completeness of comorbidity data returns on incident patients from individual renal centres 2004—2009

Comorbidity in UK RRT patients

2004 2005 2006 2007 2008 2009
Centre N % return N % return N % return N % return N % return N % return
Antrim 42 12 33 9 37 14 40 28 19 32
B Heart 106 0 121 2 115 0 101 2 106 1 99 16
B QEH 197 1 199 2 187 1 225 1 268 1 253 1
Bangor 36 64 40 55 42 60 36 69 41 68 30 77
Basldn 46 39 32 59 45 80 39 77 40 88 26 88
Belfast 130 25 119 25 89 34 69 32 53 38
Bradfd 61 92 67 96 50 100 88 99 63 90 54 96
Brightn 119 1 112 0 130 2 119 2 121 2 48 0
Bristol 164 82 175 81 176 98 157 83 176 74 157 80
Camb 107 1 111 0 155 2 127 1 113 0 138 1
Cardff 183 5 184 20 206 5 222 2 152 0 180 1
Carlis 29 79 31 84 27 85 26 88 30 77 24 83
Carsh 173 45 183 54 186 58 196 73 216 79 207 68
Chelms 50 48 40 50 49 84 52 54 34 38 38 45
Clwyd 13 23 26 19 18 22 22 36 15 40 17 53
Colchr 60 0 15 0
Covnt 80 0 85 0 105 2 112 0 115 0 119 0
Derby 67 75 72 74 69 67 63 84 92 90 78 91
Derry 3 67 8 50 6 50 16 56
Donc 18 94 26 27 40 43
Dorset 61 97 49 90 53 92 64 89 85 85 70 80
Dudley 54 0 38 0 45 2 39 0 47 0 66 0
Exeter 109 46 111 30 106 29 125 7 135 4 140 1
Glouc 54 85 61 97 72 89 58 95 47 85 79 65
Hull 108 87 127 98 105 91 99 97 113 91 102 72
Ipswi 46 46 59 29 42 62 41 46 38 34 38 3
Kent 175 62 140 66 128 60
L Barts 186 78 185 91 189 83 214 83 206 77 234 82
L Guys 122 7 146 12 153 12 165 7 166 3 179 3
L Kings 114 98 134 99 112 100 125 100 151 99 127 100
L Rfree 132 2 194 1 184 0 173 0 156 0
L St.G 96 68 100 67 108 55
L West 286 69 308 51 314 51 279 52 318 45 359 2
Leeds 185 82 171 74 180 77 129 81 161 79 156 87
Leic 163 93 226 66 243 68 245 77 242 76 222 67
Liv Ain 3 67 29 41 35 54 36 44 42 67 36 67
Liv RI 128 63 138 64 141 52 112 56 102 41 114 46
M Hope 112 43 112 34 131 12 121 12 141 1 118 0
M RI 161 27 134 36 150 44
Middlbr 101 91 84 90 109 72 99 63 93 90 95 85
Newc 107 1 112 4 106 1 106 1 98 1 100 0
Newry 28 14 13 23 15 27 21 86 20 100
Norwch 94 5 118 11 112 13 111 17 89 20 48 23
Nottm 107 95 145 99 137 97 129 93 116 89 124 94
Oxford 170 66 154 51 160 23 144 86 148 72 171 91
Plymth 63 43 60 47 93 67 76 79 69 70 60 77
Ports 119 67 149 64 175 63 157 66 170 54 151 40
Prestn 85 22 124 28 122 33 132 42 113 42 147 49
Redng 67 1 89 3 86 1 95 5 105 1 98 2
Sheff 167 59 158 42 168 57 166 56 180 51 142 52
Shrew 55 13 42 21 54 20 58 40 61 15 47 17
Stevng 84 37 92 42 122 48 89 70 103 76 97 74
Sthend 41 78 34 71 50 80 35 80 36 78 23 83
Stoke 87 0 82 0 109 0
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Table 4.2. Continued
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2004 2005 2006 2007 2008 2009
Centre N % return N % return N % return N % return N % return N % return
Sund 52 96 59 93 58 90 62 95 45 87 64 95
Swanse 95 93 100 96 116 97 126 98 124 97 113 97
Truro 68 79 32 88 52 79 45 91 40 35 51 45
Tyrone 24 33 29 52 22 55 25 48 19 68
Ulster 9 56 8 63 16 100 14 100 13 100
Wirral 67 15 60 7 52 0 53 0 42 2 62 0
Wolve 105 98 95 85 85 88 68 91 88 95 66 98
Wrexm 29 10 42 5 26 8 27 26 21 67 19 79
York 50 90 45 87 48 90 38 84 37 70 46 67
Totals 4,888 5,531 5,811 6,161 6,244 6,078
Blank cells — no data returned to the UKRR for that year
Table 4.3. Summary of completeness of incident patient comorbidity returns (2004-2009)
Years Combined
years
2004 2005 2006 2007 2008 2009

Number of renal centres included 50 56 57 62 63 63
Total number of new patients 4,888 5,531 5,811 6,161 6,244 6,078 34,713
Number of patients with comorbid data entries 2,549 2,634 2,717 3,010 2,920 2,697 16,527
Percentage of patients with comorbid data entries 521 47.6  46.8 489 468 444 47.6
Percentage restricted to centres in since 2004 521 499 491 515 490 4538 49.5
Median percentage amongst only centres returning >0% comorbidity 639  51.1  58.1  62.6 66.7  66.7 61.9

Prevalence of comorbidity by age band

Figures 4.2 and 4.3 illustrate the increasing prevalence
of comorbidity with increasing age up to the 65-74 year
age group in incident RRT patients. In those patients
aged >75 years there was a slight reduction of most
reported comorbidities.

Prevalence of comorbidity by ethnic origin

Figures 4.4 and 4.5 illustrate the presence of co-
morbidity by ethnic origin and age group. Figure 4.4
shows a higher prevalence of having at least one co-
morbidity amongst patients of White origin compared
to the ethnic minority. Diabetes mellitus is much more

Table 4.4. Number of reported comorbidities in patients starting
RRT, as a percentage of those for whom comorbidity data were
available 2008-2009

Number of
comorbidities 0 1 2 3 4 5+
Percentage 435 292 134 78 37 25
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frequently observed in South Asian patients (49.6%)
than in White individuals (30.3%) (table 4.6).

Prevalence of comorbidity amongst patients with

diabetes mellitus

Table 4.7 compares comorbidity amongst patients
with and without diabetes (as either primary renal
disease or comorbidity). As would be expected, patients
with diabetes mellitus had higher rates of vascular disease
(20.7% compared to 8.0% in non-diabetics). Similarly,
ischaemic heart disease and cerebrovascular disease
were more common in diabetics. Smoking at the time
of initiation of RRT was the same for diabetics and
non-diabetics (12.4%).

Late presentation and comorbidity

Table 4.8 shows the referral time for patients with and
without various comorbidities. Patients with peripheral
vascular disease and ischaemic heart disease were more
likely to be referred to a nephrologist early and patients
with malignancy or liver disease were more likely to be
referred late.



Chapter 4

Comorbidity in UK RRT patients

Table 4.5. Frequency with which each condition was reported in incident RRT patients 2008—2009

Age <65 years

Age >65 years

% overall
Comorbidity N (%) N (%) p value® prevalence
Any comorbidity present 1,293 (44.2) 1,880 (69.8) <0.0001 56.5
Angina 241 (8.3) 498 (18.6) <0.0001 13.2
MI in past 3 months 54 (1.9) 88 (3.3) 0.0007 2.6
MI > 3 months ago 212 (7.3) 434 (16.3) <0.0001 11.6
CABG/angioplasty 195 (6.7) 316 (11.8) <0.0001 9.2
Cerebrovascular disease 187 (6.4) 395 (14.8) <0.0001 10.4
Diabetes (not listed as PRD) 172 (6.0) 338 (12.7) <0.0001 9.2
Diabetes listed as PRD 785 (26.9) 549 (20.4) <0.0001 23.8
COPD 130 (4.5) 275 (10.3) <0.0001 7.3
Liver disease 107 (3.7) 53 (2.0) 0.0001 2.9
Claudication 151 (5.2) 265 (9.9) <0.0001 7.5
Ischaemic/neuropathic ulcers 126 (4.3) 76 (2.8) 0.0028 3.6
Angioplasty/vascular graft 67 (2.3) 146 (5.5) <0.0001 3.8
Amputation 73 (2.5) 59 (2.2) 0.45 2.4
Smoking 406 (14.6) 256 (10.0) <0.0001 12.4
Malignancy 200 (6.9) 528 (19.8) <0.0001 13.1

*p values from Chi-squared tests for differences between age groups in the percentage with the comorbidity

Renal function at the time of starting RRT and

comorbidity

Table 4.9 shows the geometric mean eGFR prior to
starting RRT in patients with each of the individual
comorbidities. The (geometric) mean eGFR prior to
starting RRT in patients who were recorded as starting
without any comorbidity present was 8.0 ml/min/
1.73m". In each case, average eGFR was slightly higher
amongst patients with comorbidity compared to patients
without any comorbidity.

35
—{— Total IHD
—&— Angina
30 | —=— MI >3 months ago

—4&— CABG
—*%— Ml in past 3 months

25

20

15

Percentage of patients

10
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0

18-34 35-44 45-54 55-64 65-74 75+
Age group

Fig. 4.2. Prevalence of ischaemic heart disease amongst incident
patients 2008-2009 by age at start of RRT

Age and comorbidity in patients by treatment

modality at start of RRT

All comorbidities were more prevalent in patients
receiving haemodialysis as their initial modality of
treatment rather than peritoneal dialysis (table 4.10).
This difference was statistically significant for all comor-
bid conditions other than previous CABG/coronary
angioplasty. The median age of patients with comorbid-
ity data starting RRT on HD was 66.6 years compared

- =~ Smoking

—e— AllPVD

—— CVA

—— Claudication

20 | —— Ischaemic ulcers

—e— Non-coronary angioplasty
18 Amputee

Percentage of patients

18-34

35-44 45-54 55-64
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65-74 75+

Fig. 4.3. Prevalence of non-coronary vascular disease amongst
incident patients 2008—2009 by age at start of RRT
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ethnic origin amongst patients starting RRT 2008—2009 in each age group at the start of RRT 2008-2009

Table 4.6. Prevalence of comorbidities amongst incident patients starting RRT 2008—2009 by ethnic group, as percentages of the total
number of patients in that ethnic group for whom comorbidity data was available

No. of patients (%) with comorbidity

White South Asian Black Other p value®
Ischaemic heart disease 883 (22.6) 135 (29.2) 31 (8.6) 13 (11.1)  <0.0001
Cerebrovascular disease 409 (10.5) 46 (10.0) 32 (8.9) 9 (7.7) 0.61
Diabetes (not listed as PRD) 334 (8.6) 45 (9.8) 25 (6.9) 5 (4.3) 0.18
Diabetes listed as PRD 856 (21.8) 186 (39.8) 103 (28.4) 30 (25.6) <0.0001
COPD 308 (7.9) 16 (3.5) 9 (2.5) 3 (2.6)  <0.0001
Liver disease 103 (2.6) 17 (3.7) 16 (4.4) 7 (6.1) 0.031
Peripheral vascular disease 511 (13.1) 52 (11.3) 19 (5.3) 9 (7.8) <0.0001
Smoking 512 (13.7) 28 (6.2) 20 (5.7) 13 (11.5)  <0.0001
Malignancy 556 (14.2) 20 (4.4) 21 (5.8) 9 (7.7)  <0.0001

*p values from Chi-squared tests for differences between ethnic groups in the percentage with the comorbidities

Table 4.7. Number and percentage of patients with and without diabetes (either as primary diagnosis or comorbidity) who have other
comorbid conditions

Non-diabetic patients Diabetic patients

Comorbidity N (%) N (%) p value®
Ischaemic heart disease 626 (17.4) 585 (32.5) <0.0001
Cerebrovascular disease 303 (8.4) 254 (14.1) <0.0001
COPD 264 (7.3) 122 (6.8) 0.46
Liver disease 99 (2.8) 49 (2.7) 0.96
Peripheral vascular disease 287 (8.0) 371 (20.7) <0.0001
Smoking 428 (12.4) 213 (12.4) 0.95
Malignancy 534 (14.8) 169 (9.4) <0.0001

* p values from Chi-squared tests for differences in the percentage with the comorbidities between diabetic patients and non-diabetic patients
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Table 4.8. Percentage prevalence of specific comorbidities amongst patients presenting late (0-89 days) compared with those present-

ing early (>89 days)

Late referral

Early referral

Comorbidity N (%) N (%) p value*
Ischaemic heart disease 371 (21.3) 1,540 (24.9) 0.002
Cerebrovascular disease 167 (9.5) 670 (10.8) 0.1
Diabetes (not listed as PRD) 145 (8.4) 541 (8.8) 0.5
COPD 122 (7.0) 437 (7.1) 0.9
Liver disease 62 (3.5) 156 (2.5) 0.02
Peripheral vascular disease 180 (10.3) 847 (13.7) 0.0002
Malignancy 347 (19.8) 684 (11.0) <0.0001
Smoking 275 (16.0) 853 (14.0) 0.03

* p values from Chi-squared tests for differences between referral groups in the percentage with the comorbidities

with 59.1 years for those starting on PD (Kruskal Wallis
test, p < 0.0001). For each of the comorbid conditions,
the median age of patients on HD was higher than for
patients on PD (table 4.10).

Comorbidity and survival within 90 days of starting

RRT

On univariate analysis stratified for age, most co-
morbidity was associated with an increased risk of
death in the first 90 days when compared with a patient
in the same age group without that comorbidity. This
was true amongst patients aged <65 years and those
aged =65 years, the associations being more profound

for those aged <65 years (data not shown). Multivariable
stepwise Cox regression analyses stratified by age group
(<65 and >65) are shown in tables 4.11 and 4.12. As
identified in the univariate models, comorbidities in
younger patients were more indicative of early death
than when present in older patients. Diabetes did not
emerge as an independent predictor of death, probably
due to its close association with ischaemic heart disease
and peripheral vascular disease. Some comorbidities
may appear not to be associated with an increased risk
of death partly because of the low number of patients
in these groups and partly because those who had
severe disease and were thought likely not to survive 90

Table 4.9. eGFR within 2 weeks prior to the start of RRT by comorbidity 2008-2009

eGFR geometric mean eGFR

Comorbidity (ml/min/1.73 m?) 95% CI p value*
No comorbidity present 8.0 7.9-8.2 Ref
Any comorbidity present 8.7 8.6-8.9 <0.0001
Angina 9.0 8.7-9.3 <0.0001
MI in past 3 months 9.0 8.3-9.8 0.013
MI > 3 months ago 9.2 8.9-9.5 <0.0001
CABG/angioplasty 9.4 9.0-9.8 <0.0001
Cerebrovascular disease 9.0 8.7-9.3 <0.0001
Diabetes (not listed as PRD) 8.7 8.4-9.0 0.001
Diabetes listed as PRD 9.1 8.9-9.4 <0.0001
COPD 9.1 8.8-9.5 <0.0001
Liver disease 8.4 7.8-9.1 0.304
Claudication 9.0 8.6-9.3 <0.0001
Ischaemic/neuropathic ulcers 9.1 8.5-9.6 0.001
Angioplasty/vascular graft 8.6 8.1-9.1 0.058
Amputation 9.3 8.7-10.0 0.001
Smoking 8.3 8.0-8.6 0.164
Malignancy 8.5 8.2-8.8 0.017

* Two-sample t-tests compare log(eGFR) for each comorbidity against those without comorbidity
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Table 4.10. Number (and percentage) of incident patients with comorbid conditions starting PD and HD 2008-2009

HD PD

Comorbidity N (%) Median age N (%) Median age p value*
Angina 626 (15.2) 71.2 111 (9.0) 67.8 <0.0001
MI in past 3 months 122 (3.0) 69.9 19 (1.6) 59.4 0.007
MI > 3 months ago 531 (12.9) 71.0 110 (9.0) 69.3 0.0002
CABG/angioplasty 403 (9.8) 69.3 103 (8.4) 67.6 0.15
Cerebrovascular disease 479 (11.6) 71.6 98 (8.0) 66.7 0.0004
Diabetes (not listed as PRD) 424 (10.3) 71.4 77 (6.3) 68.8 <0.0001
COPD 354 (8.6) 71.2 48 (3.9) 67.0 <0.0001
Liver disease 135 (3.3) 61.3 23 (1.9) 56.9 0.011
Claudication 351 (8.5) 70.6 61 (5.0) 65.4 <0.0001
Ischaemic/neuropathic ulcers 177 (4.3) 62.6 23 (1.9) 50.6 <0.0001
Angioplasty/vascular graft 177 (4.3) 72.0 35 (2.9) 65.4 0.024
Amputation 111 (2.7) 64.3 18 (1.5) 57.2 0.015
Smoking 506 (12.8) 61.9 141 (12.0) 56.4 0.46
Malignancy 621 (15.0) 72.6 102 (8.3) 68.7 <0.0001

* p values from Chi-squared tests for differences between modalities in the percentage with the comorbidities

Table 4.11. Multivariate Cox proportional hazards model* for
predictors of death within the first 90 days of starting RRT
during 01/01/2004-30/09/2009: patients aged <65 years

Table 4.12. Multivariate Cox proportional hazards model* for
predictors of death within the first 90 days of starting RRT
during 01/01/2004-30/09/2009: patients aged > 65 years

Comorbidity Hazard ratio 95% CI p value
Malignancy 5.1 3.4-7.7 <0.0001
Amputation 4.7 2.6-8.4 <0.0001
Liver disease 3.7 2.1-6.5 <0.0001
Angina 1.9 1.2-3.0 0.005
Age (per 10 yrs) 1.6 1.3-2.0 <0.0001

* This is the result of a stepwise procedure. The variables considered in
the model were: age (in 10 year units), smoking and the 13 comorbid-
ity variables except that ‘diabetes (not listed as PRD)’ was replaced by
‘diabetes of either category’ which included ‘diabetes listed as PRD".

days, may not be started on RRT (for instance, liver
disease in those aged > 65 years).

The final five variables in the model examining death
within the first 90 days of starting RRT in patients aged
<65 (table 4.11) explain 40% of the variation in survival.
For patients aged >65, the final eight variables in the
model explain 16% of the variation in survival (table 4.12).

Comorbidity and survival 1 year after 90 days of

commencing RRT

Age, smoking and four comorbidities were indepen-
dently associated with an increased hazard of death
within the first year after 90 days for patients aged <65
years and four of these were among the eight variables
independently associated with mortality beyond day 90
in patients >65 years (tables 4.13 and 4.14). Diabetes
mellitus was independently associated with increased
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Hazard

Comorbidity ratio 95% CI  p value
MI in past 3 months 2.3 1.6-3.2  <0.0001
Ischaemic/neuropathic ulcers 2.0 1.3-3.0 0.001
Malignancy 1.8 1.5-2.2  <0.0001
COPD 1.6 1.3-2.1 0.0002
Angina 1.5 1.2-1.9 0.0004
Age (per 10 yrs) 1.5 1.3-1.7  <0.0001
Smoking 1.4 1.0-1.8 0.024
MI > 3 months ago 1.3 1.1-1.7 0.015

* This is the result of a stepwise procedure. The variables considered in
the model were: age (in 10 year units), smoking and the 13 comorbid-
ity variables except that ‘diabetes (not listed as PRD)’ was replaced by
‘diabetes of either category’ which included ‘diabetes listed as PRD’.

Table 4.13. Multivariate Cox proportional hazards model* for
predictors of death in the year after the first 90 days of starting
RRT during 01/01/2004-30/09/2008: patients aged <65 years

Hazard

Comorbidity ratio 95% CI  p value
Malignancy 3.3 2.5-4.5 <0.0001
Ischaemic/neuropathic ulcers 2.6 1.8-3.7 <0.0001
Liver disease 2.1 1.4-3.2 0.0002
Diabetes of either category 1.9 1.5-2.4 <0.0001
Age (per 10 yrs) 1.4 1.2-1.5 <0.0001
Smoking 1.3 1.0-1.7 0.031

* This is the result of a stepwise procedure. The variables considered in
the model were: age (in 10 year units), smoking and the 13 comorbid-
ity variables except that ‘diabetes (not listed as PRD)” was replaced by
‘diabetes of either category’ which included ‘diabetes listed as PRD".
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Table 4.14. Multivariate Cox proportional hazards model* for
predictors of death in the year after the first 90 days of starting
RRT during 01/01/2004-30/09/2008: patients aged > 65 years

Hazard

Comorbidity ratio 95% CI  p value
Amputation 2.7 1.8—-4.1  <0.0001
Liver disease 2.0 1.3-3.0 0.001
Malignancy 1.8 1.5-2.1  <0.0001
Age (per 10 yrs) 1.7 1.5-1.9  <0.0001
Cerebrovascular disease 1.3 1.1-1.6 0.001
COPD 1.3 1.0-1.6 0.03
Angina 1.3 1.1-1.5 0.003
Smoking 1.3 1.0-1.5 0.02

* This is the result of a stepwise procedure. The variables considered in
the model were: age (in 10 year units), smoking and the 13 comorbid-
ity variables except that ‘diabetes (not listed as PRD)” was replaced by
‘diabetes of either category’ which included ‘diabetes listed as PRD"

mortality in patients <65 years but not in those aged
>65 years. Overall the final six variables in the model
exploring death in the year after the first 90 days of
starting RRT in patients <65 years explain 26% of the
variation in survival. For patients >65 years, only 12%
of the variation in survival was explained by the eight
variables included in the final model.

Discussion

Comorbidity data completeness has been a cause for
concern since comorbidities were first reported by the
UKRR in 1999 [11]. Overall rates of completeness are
fairly static, though an improvement has been seen in
those centres with an established mechanism for record-
ing comorbidity information. The current rate of 44.4%
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Summary

e There were 751 children under 16 years reported as
receiving RRT in 2009.

* In 2009, 70% of patients had received a transplant,

19% were on PD and 11% HD.

¢ The annual incidence of RRT has increased over the
last 14 years from 8.1pmarp (1995-1999) to

9.6 pmarp (2005-2009).

* Renal dyspasia =+ reflux (34%), glomerulornephritis
(16.9%) and obstructive uropathy (16.2%) were the

commonest aetiologies.
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Introduction

Established renal failure (ERF) requiring renal replace-
ment therapy (RRT) is a rare but significant cause of
long term morbidity and mortality during childhood. In
the United Kingdom (UK), the annual incidence of treated
ERF has remained stable at between 5 to 10 children per
million age related population (pmarp) each year over
the past 20-25 years although the prevalence rates have
increased steadily to 56.1 pmarp in 2008 [1]. This increase
in prevalence is likely to be a result of improved survival of
children across the paediatric age range as a result of
advances in the delivery of care with more effective dialysis,
improved nutrition and the availability of better immuno-
suppressive medications following renal transplantation.

Accurate evaluation of the demographics of this
cohort is important to inform further improvement in
delivery of care and to form the basis of well designed
research analysis. The objectives of this report are:

i) To describe the prevalence, incidence, causes of ERF
and modality of treatment of children on RRT in
the UK on 31st December 2009 and

ii) To describe trends of the same over the past 15 years.

Methods

Data collection took place across the 13 paediatric nephrology
centres in the UK that provided care to all children on RRT in
2009. Some centres collected data electronically and submitted
this to the UK Renal Registry (UKRR) with the remaining centres

The Thirteenth Annual Report

reporting data using ‘paper-based’ data returns. These data were
then manually entered into the current paediatric UKRR database.

This year, five centres supplied data on paper returns with the
remaining centres providing electronic files that were uploaded
directly into the current paediatric UKRR database. Southampton
provided an electronic file but due to technical difficulties was
only able to send a limited dataset.

In this report patient groups are described as follows: patients
who were receiving RRT on the 31st December 2009 are the ‘pre-
valent group), patients who started RRT between 01/01/2009 and
31/12/2009 are the ‘incident group’ and patients that started RRT
in the periods of 1995-1999, 2000-2005 and 2005-2009 are the ‘5
year groups.

The populations used to calculate the incidence and prevalence
rates were obtained from the Office for National Statistics (ONS)
[2]. The mid-2009 population estimate produced by the ONS,
based on the 2001 Census, was used for calculating the incident
and prevalent group rates and the 2001 Census data was used
for the 1995-2000 and 2000-2005 5 year groups and for the
breakdown of the population into ethnic groups.

Statistical analyses were performed using SAS 9.2.

Results

Completeness of data returns

The procedures for data collection and processing are
still evolving but there was good completion of the core
data items as shown in table 5.1.

The UK paediatric prevalent ERF population in 2009

A total of 999 children and young people under 18
with ERF were receiving treatment at paediatric nephrol-
ogy centres in 2009. At the census date, 67% had a

Table 5.1. Data completeness for paediatric prevalent ERF population in 2009

Percentage completeness

First seen  RRT start Height at Creatinine at Treatment modality
Centre date date RRT start RRT start at 90 days Ethnicity Gender
Blfst_P 80.0 88.6 84.3 100.0 94.3 100.0 100.0
Bham_P 92.1 93.1 94.7 97.3 94.1 100.0 96.9
Brstl_P 91.1 100.0 92.5 97.4 100.0 100.0 98.2
Cardf P 94.4 88.9 88.9 100.0 94.4 100.0 100.0
L GOSH_P 65.2 78.7 9.7 100.0 94.2 100.0 99.0
Glasg_P 85.5 87.0 92.8 100.0 89.9 100.0 100.0
L Eve_P 98.1 97.2 99.2 99.4 98.1 100.0 100.0
Leeds_P 97.5 96.2 93.1 100.0 100.0 100.0 98.7
Livpl_P 92.9 85.7 100.0 100.0 97.6 100.0 100.0
Manch_P 89.1 94.6 100.0 100.0 100.0 100.0 100.0
Newc_P 95.6 93.3 92.5 100.0 100.0 100.0 100.0
Nottm_P 88.0 99.0 30.8 100.0 98.0 100.0 100.0
Soton_P 97.2 36.1 0.0 7.1 40.3 100.0 100.0
UK 86.8 87.0 75.3 50.0 92.6 100.0 99.3
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Table 5.2. The UK paediatric prevalent ERF population in 2009, by age group and gender

All patients* Males Females
Age groups N pmarp N pmarp N pmarp Ratio M:F
0-1.99 years 34 21.6 24 29.8 8 10.4 2.9
2-3.99 years 57 38.3 33 43.3 23 31.7 1.4
4-7.99 years 139 50.1 86 60.5 52 38.4 1.6
8-11.99 years 195 70.5 122 86.4 72 53.3 1.6
12-15.99 years 326 110.5 192 127.0 132 91.8 1.4
Under 16 years 751 65.0 457 77.3 287 50.9 1.5
pmarp — per million age related population.
* 7 patients with missing gender are included in the ‘all patients’ column but not the gender columns.
Table 5.3. The UK paediatric prevalent ERF population by age and ethnic group in 2009

White South Asian Black Other
Age groups N pmarp N pmarp N pmarp N pmarp
0-3.99 years 74 28.6 13 61.6 1 11.9 3 106.7
4-7.99 years 108 45.1 23 117.9 4 51.3 4 153.8
8-11.99 years 152 59.4 30 143.9 8 95.9 5 179.9
12-15.99 years 253 93.9 54 245.9 11 125.2 8 273.2
Under 16 years 587 57.4 120 143.9 24 71.9 20 179.9

functioning transplant, 15% were receiving peritoneal
dialysis (PD) and 9% were receiving haemodialysis
(HD). The modality was unknown in a further 9%.

As incomplete data was available for the 16-18 year
old adolescent patients they have been excluded from
these analyses. This report therefore presents data
relating to patients less than 16 years of age only.

There were 751 children under 16 years of age receiv-
ing RRT in the UK in 2009. Table 5.2 shows the number
of patients receiving RRT by age group and gender plus
rate of RRT pmarp. The prevalence of RRT increased
with age and was higher in males. The reported preva-
lence rate in under 16 year olds was 65 pmarp.

Table 5.3 shows the ethnic origin of current RRT
patients. Increasing prevalence pmarp was observed
with increasing age in all ethnic groups but children
from ethnic minorities displayed higher prevalent rates
of RRT when compared with White children.

Modality of treatment

Current treatment modality in the prevalent paedi-
atric population less than 16 years old in 2009 is
displayed in figure 5.1. Seventy percent of current pae-
diatric patients had a functioning transplant and 30%
were reported as being on dialysis.

The treatment modality in use at 90-days following
commencement of RRT is displayed in figure 5.2. This
shows that 51% of patients were treated with PD at 90
days whilst 20% of patients were treated with HD.
Twenty-two percent of children under 16 were reported
to have received a transplant either pre-emptively or by
90 days.

Table 5.4 demonstrates that in the under 2 year olds
the majority of patients were being treated with PD

HD
1%

PD
19%

Tx
70%

Fig. 5.1. The current RRT treatment used by prevalent paediatric
patients less than 16 years old in 2009
* All patients from Southampton were excluded because of incomplete data.
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Missing
7%

Live donor transplant
18%

HD

Deceased donor 20%

transplant :

3%

Transplant-type
unknown
1%

PD
51%

Fig. 5.2. Treatment modality at 90 days following commence-
ment of RRT in prevalent paediatric patients under 16 years of
age in 2009

* Patients from Southampton were excluded from this figure because of
incomplete data.
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(75%). This contrasts with older children in the 12 to
15.99 year age group where 81% had a functioning
graft and almost as many people were on HD as PD.

Cause of ERF

Table 5.5 and figure 5.3 show the diagnostic categories
for 635 of 751 current patients aged <16 years for whom
a causative diagnosis was reported. Renal dysplasia+
reflux at 34% (216/635) was the commonest condition
causing ERF with children commencing RRT across the
paediatric age range.

Nearly 7% of the current RRT patients have been
reported to have developmental delay and an additional
8% with congenital abnormality. Almost 1% other
patients have cerebral palsy. Six percent of children
receiving RRT were born prematurely (table 5.6).

Table 5.4. Current treatment modality by age in the prevalent paediatric ERF population in 2009

Current treatment

HD PD Transplant

Age groups N % N % N %

0-1.99 years 6 21.4 21 75.0 1 3.6
2-3.99 years 15 28.8 23 44.2 14 26.9
4-7.99 years 22 17.6 30 24.0 73 58.4
8-11.99 years 9 4.8 27 14.4 151 80.7
12-15.99 years 27 8.5 34 10.7 258 80.9
Under 16 years 79 11.1 135 19.0 497 69.9

Patients reported by Southampton have been excluded from this table.

Table 5.5. Number, percentage and gender by primary renal disease as cause of ERF in prevalent paediatric ERF population in 2009

Diagnostic group Total % Males Females M:F ratio
Renal dysplasiatreflux 216 34.0 145 71 2.0
Glomerular diseases 107 16.9 50 57 0.9
Obstructive uropathy 103 16.2 97 6 16.2
Tubulo-interstitial 40 6.3 17 23 0.7
Uncertain aetiology 37 5.8 15 22 0.7
Metabolic 16 2.5 6 10 0.6
Congenital nephrotic syndrome 55 8.7 29 26 1.1
Reno-vascular disease 27 4.3 20 7 2.9
Polycystic kidney disease 21 3.3 7 14 0.5
Drug nephrotoxicity 3 0.5 1 2 0.5
Malignancy 10 1.6 3 7 0.4
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Fig. 5.3. Primary renal disease percentage in incident and
prevalent paediatric ERF patients in 2009 for whom a causative
diagnosis was reported

Table 5.6. Registered comorbidities at onset of RRT in prevalent
paediatric patients with ERF in 2009

Number Percentage all
Comorbidity of children RRT patients
Cerebral palsy 7 0.9
Chromosomal abnormality 18 2.3
Congenital abnormality 61 7.8
Congenital heart disease 21 2.7
Consanguinity 24 3.1
Developmental delay 49 6.3
Diabetes 3 0.4
Liver disease 13 1.7
Malignancy 9 1.1
Neural tube defect 5 0.6
Family member with ERF 17 2.2
Prematurity 48 6.1
Psychological disorder 3 0.4
Syndromic diagnosis 47 6.0

Demography of renal replacement therapy in children

Table 5.8. Reported average incidence rate by age group, in 5-
year time periods, of children under 16 years of age commencing
RRT

Per million age related population

Age group (years) 1995-1999  2000-2004 2005-2009
0to <4 8.4 8.7 10.8
4to <8 4.6 6.0 6.4
8 to <12 8.2 8.4 7.8
12 to <16 11.0 12.4 13.4
Under 16 years 8.1 8.9 9.6

The UK incident paediatric ERF population in 2009

There were 133 patients under 18 years of age who
commenced RRT at paediatric renal centres in 2009, as
previously, the following analyses are restricted to the
107 patients who were under 16 years of age.

The incidence rate of RRT was 9.3 pmarp in 2009.
These patients commencing RRT in 2009 are displayed
by age and gender in table 5.7.

Table 5.8 and figure 5.4 show that the reported
incidence of RRT has been rising since 1995. Observed
incidence rates from one year to the next though are
quite unstable because of small numbers. The highest
incidence rates are seen in the 12-16 year old age
group with the 0—4 year age group having the next
highest rates. The average incidence rate per year in
5 year time periods is shown in table 5.8.

Trends in ERF demographics

Analysis of ERF demographics for children less than
16 years of age over the past 15 years confirmed there
were 511 patients reported to the paediatric registry
between 1995-1999, 580 between 2000-2004 and 627
between 2005-2009. Comparing the current 5 year

Table 5.7. The incident paediatric ERF population in the UK in 2009, by age group and gender

All patients Males Females
Age groups N pmarp N pmarp N pmarp M:F ratio
0-1.99 years 18 11.5 12 14.9 4 5.2 2.9
2-3.99 years 8 5.4 4 5.2 4 55 1.0
4-7.99 years 20 7.2 16 11.3 4 3.0 3.8
8-11.99 years 20 7.2 12 8.5 7 5.2 1.6
12-15.99 years 41 13.9 17 11.2 23 16.0 0.7
Under 16 years 107 9.3 61 10.3 42 7.5 1.4

pmarp—per million age related population
* 4 children had missing gender
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period with the previous 5 year periods there has been an
overall increase in the number of children treated with
RRT, particularly in children aged 12 to 16 years (table
5.9). The percentage of children on RRT who are from
South Asian or Black ethnic backgrounds has increased
during this period (table 5.10). The reported patient
population at each paediatric renal centre has grown in
size since 1995-1999 with the smallest increase seen in
Cardiff and Belfast (table 5.11).

Table 5.12 shows the number and percentage of
children receiving RRT with each of the major reported

2002 2003 2004 2005 2006 2007 2008 2009
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Fig. 5.4. The incidence rate per year of
paediatric patients commencing ERF
by age group and year at start of RRT

comorbidities to the UKRR over the last 15 years. In
2005-2009, 7.2% of children had a diagnosed syndrome,
5.4% had developmental delay and 7.3% had a congeni-
tal abnormality. The percentage of children receiving
RRT with a reported comorbidity has remained stable
over the past 5 years except for those with liver disease,
malignancy and psychological disorders.

The percentage of children who were using PD at 90
days has fallen from 58% in 1995-1999 to 47% in
2005-2009 while the percentage commencing RRT on
HD has increased from 19% in 1995-1999 to 23% in

Table 5.9. Number and percentage of children under 16 years who commenced RRT, by age group and 5 year period, at start of RRT

1995-1999 2000-2004 2005-2009

Age groups N % N % N % % change
0-1.99 years 77 16.0 74 14.0 107 18.6 2.6
2-3.99 years 39 8.1 45 8.5 46 8.0 —0.1
4-7.99 years 68 14.1 88 16.7 93 16.1 2.0
8-11.99 years 128 26.6 130 24.6 122 21.2 —5.4
12-15.99 years 170 35.3 191 36.2 208 36.1 0.8
Under 16 years 482 528 576

* There were 29 children in 1995-1999, 52 in 2000-2005 and 51 in 20052009 with no age at start of RRT and these are not included in this table

Table 5.10. Number and percentage of children under 16 years who commenced RRT by ethnicity and 5 year period of starting RRT

1995-1999 2000-2004 2005-2009 1995-2009
Ethnic group N % N % N % % change
White 420 82.2 464 80.0 486 77.5 —4.7
Asian 72 14.1 91 15.7 105 16.7 2.6
Black 10 2.0 15 2.6 21 3.3 1.3
Other 9 1.8 10 1.7 15 2.4 0.6
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Table 5.11. Number and percentage of children under 16 years reported to the UKRR, by renal centre and 5 year period of start

1995-1999 2000-2004 2005-2009

Centre N % N % N %
Blfst_P 18 3.5 13 2.2 20 3.2
Bham_P 43 8.4 49 8.4 66 10.5
Brstl_P 39 7.6 50 8.6 35 5.6
Cardf_P 18 3.5 16 2.8 19 3.0
L GOSH_P 88 17.2 94 16.2 119 19.0
Glasg_P 35 6.8 32 5.5 50 8.0
L Eve_P 58 114 64 11.0 67 10.6
Leeds_P 47 9.2 56 9.7 58 9.3
Livpl_P 19 3.7 30 5.2 19 3.0
Manch_P 56 11.0 66 114 55 8.8
Newc_P 24 4.7 30 5.2 28 4.5
Nottm_P 53 10.4 57 9.8 74 11.8
Soton_P 13 2.5 23 4.0 17 2.7
Total 511 580 627

2005-2009. The percentage receiving a transplant before
90 days has remained similar for the last 15 years. £ 1995-1999

[o)]
o

. . . £50 B 2000-2004

Table 5.13 shows the diagnostic categories for 500 of g 0 2005-2009
the 511 (97.8%) patients in 1995-1999, for 553 of the =~ &%
580 (95.3%) patients in 2000-2004 and 508 of the 627 %30
(81%) patients in 2005-2009 aged <16 years for whom 220
a causative diagnosis was reported. 310

There has been a decrease in the percentage of .
children receiving RRT with obstructive uropathy HD PD Transplant
between 1995-1999 and 2005-2009 (17.4% vs. 13.2%) Modality
and an increase in unknown aetiology (4.0% vs. 9.1%)  Fig. 5.5. Treatment modality at day 90 after starting RRT by 5
(table 5.13). year time period
Table 5.12. Trends in comorbidity at the start of RRT in the paediatric population under 16 years, by 5 year period

1995-1999 2000-2004 2005-2009

Comorbidity N % N % N %
Cerebral palsy 2 0.4 9 1.6 6 1.0
Chromosomal abnormality 14 2.7 16 2.8 13 2.1
Congenital abnormality 35 6.8 46 7.9 46 7.3
Congenital heart disease 11 2.2 12 2.1 16 2.6
Consanguinity 21 4.1 22 3.8 14 2.2
Developmental delay 55 10.8 50 8.6 34 5.4
Liver disease 0 0.0 7 1.2 13 2.1
Malignancy 8 1.6 10 1.7 4 0.6
Neural tube defect 5 1.0 1 0.2 6 1.0
Family member with ERF 27 5.3 21 3.6 10 1.6
Prematurity 31 6.1 26 4.5 20 3.2
Psychological disorder 14 2.7 11 1.9 2 0.3
Syndromic diagnosis 32 6.3 34 5.9 45 7.2
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Table 5.13. Number and percentage of children under 16 years for whom a primary renal diagnosis had been reported as a cause of
EREF, by 5 year time period along with observed change in proportion of patients in each diagnostic group

1995-1999 2000-2004 2005-2009 1995-2009

Primary renal diagnosis N % N % N % % change
Renal dysplasia + reflux 165 33.0 172 31.1 170 33.5 0.5
Glomerular diseases 107 214 130 23.5 103 20.3 —1.1
Obstructive uropathy 87 17.4 79 14.3 67 13.2 —4.2
Tubulo-interstitial 35 7.0 44 8.0 42 8.3 1.3
Unknown aetiology 20 4.0 24 43 46 9.1 5.1
Metabolic 19 3.8 24 4.3 20 3.9 0.1
Congenital nephrotic syndrome 31 6.2 24 4.3 25 49 -1.3
Reno-vascular disease 13 2.6 25 4.5 13 2.6 0.0
Polycystic kidney disease 14 2.8 12 2.2 12 2.4 —0.4
Drug nephrotoxicity 7 1.4 13 2.4 5 1.0 —0.4
Malignancy 2 0.4 6 1.1 5 1.0 0.6

Discussion

This report from the Paediatric Renal Registry has
focussed on the description of the current demography
and the demographic trends over the past 15 years of
the UK paediatric ERF population. Over the past few
years a sustained effort has been made by the members
of the BAPN and the Paediatric RR sub-committee to
improve data quality by (i) involving a data manager
and a statistician as well as paediatric nephrologists in
the team processing the data (ii) merging all available
datasets into the larger adult UKRR database and (iii)
aiming to have annual returns from all paediatric centres
electronically. The benefits of this strategy of electronic
data returns are obvious and have been discussed in
previous UKRR reports [3, 4]. The recent mandating
of reporting to the registry by the Department of
Health has helped in implementing this policy locally
at individual trusts.

On this background of ongoing ‘process transition’,
72.6% (569/751) of patients from 8 of 13 paediatric
nephrology centres (Birmingham, Bristol, Cardiff,
GOSH, Leeds, Manchester Nottingham and Southamp-
ton), had their data submitted electronically. Similarly,
the merger of paediatric and adult UKRR databases
remains as ‘work in progress’ with incomplete data for
the majority of 16—18 year old patients, as they transition
variably to adult colleagues across the UK. Further,
subjects in this age group may present directly to adult
services. Finally, although data for the paediatric ERF
population from the UK has been reported pre-1990
[5] it was excluded from this report as it is likely to
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have been significantly under reported impacting on
accuracy of analyses. This report therefore focuses on
751 children and adolescents <16 years of age, who
were receiving RRT in 2009. The sub-section on the
trends in demographics includes 511 from 1995-1999,
580 from 2000-2005 and 627 from 2005-2009 children
and adolescents <16 years of age on RRT.

Completeness of data

As shown in table 5.1, completeness of data was >85%
for key variables but two particular key data items ‘height
or length at start of RRT” and ‘plasma creatinine at start
of RRT” had lower completion rates at 75.3% and 50%
respectively. Lack of these values has implications for
the quality of any future reports that aim to analyse the
impact of RRT on important variables such as growth.
Further in this report is the somewhat surprising finding
of little change in prevalent comorbidities listed in table
5.13 in children on RRT over the past 15 years. These data
perhaps highlight the need for maintaining efforts to
improve quality of data returns to and data processing
within the UKRR. The authors are optimistic that the
commitment of the clinical teams together with
improved access to renal IT systems will help to improve
data completeness.

Incidence, prevalence and trends

As shown in tables 5.7 and 5.8, the incident paediatric
ERF population <16 years of age was stable at 9.3 pmarp.
This was higher than that reported in the 2009 Registry
Report [6]. Reviewing trends in incidence rates over
the past 15 years suggests fluctuations from year to
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year but a significant increase in average 5-year incident
rates during this time period (table 5.8). Although yearly
fluctuation has been described in recent reports from
other renal registries [7] the increasing trend in average
5-year incidence rates of children on RRT does not
appear to have been reported previously.

Analysis of the incidence rates in 4-year age bands as
displayed in table 5.8 suggests this has been maximal in
the 12-16 year age band followed by the 0—4 year age
band with children less than 2 years old making up the
larger proportion of these. A possible explanation for
these observed demographic trends is that a greater
proportion of children and adolescents <16 years now
receive their RRT at paediatric nephrology centres only
and that an increasing number of infants and young
children are being considered for RRT as a result of
improvements in techniques to provide nutritional
support and dialysis therapy in this cohort. The
increased take on rates in infants contributes significantly
to workload as this is a particularly challenging group of
patients to manage. A national audit of the care of these
infants will provide greater detail.

The prevalence of children on RRT as shown in table
5.2 increased with age in keeping with improved survival
with increasing age. This coupled with an increase in the
number of children receiving RRT over the past 15 years
(table 5.9) has led to a steady increase in the prevalent
ERF population. This trend has been observed nationally
and across all paediatric nephrology centres (table 5.11).
Factors underlying the centre variation seen in the rise in
reported patient numbers over time may include vari-
ations in the incidence of renal disease related to changes
in ethnicity of the local population, changes in referral
patterns and variations in the systems in place to support
data collection.

Treatment modality of ERF and observed trends

1995-2009

In 2009, the treatment modality at 90 days for
peritoneal dialysis was 51%, haemodialysis 20% and
transplantation at 22% (figure 5.2). Analysis of these
trends in ‘modality at 90 days” over the past 15-years is
displayed in figure 5.5 and shows an increase of 4% in
patients on haemodialysis (from 19% in 1995-1999 to
23% in 2005-2009) and a reduction of 6% in peritoneal
dialysis (53% in 1995-1999 to 47% in 2005-2009). There
has been little change in the proportion of patients who
have commenced their RRT careers with transplantation
(27% in 1995-1999 to 28% in 2005-2009) with almost
no observed change in the proportion of subjects

Demography of renal replacement therapy in children

commencing RRT following live-donor transplantation.
At present it can only be speculated on the reasons for
these observations. Some reasons include the increasing
incidence of ERF in the youngest patients (<4 years of
age) who are commencing RRT (table 5.9) and in
whom dialysis often is the only possible modality,
increasing incidence in ethnic minorities now commen-
cing RRT (table 5.10) and in whom rates of live-donor
transplantation remain low [6] and possible paediatric
specific reasons including associated comorbidities,
family and social issues for which there is little informa-
tion but would benefit from more detailed review.

The majority of prevalent children (70%) on RRT
have functioning transplants with a steady increase in
prevalent children with a functioning transplant seen
over the past 15 years (data not shown).

Comorbidities

Informally, paediatric nephrologists report they are
managing children with increasingly complex medical
problems. It is therefore perhaps surprising to see the
relatively low rates of the listed comorbidities reported
to the UKRR which have remained stable over time.
The small increase in the number of ERF children with
liver disease reflects the development of paediatric hepa-
tology and liver transplantation over this time period.
The reporting of psychological disorders has decreased
but the authors feel this may be related to a lack of
consistency in reporting comorbidities to the UKRR. It
is difficult to make any comparisons of this data with
other national registry reports as there remains no
uniformity across registries for reporting and definition
of comorbidities [8].

Causes of ERF and observed trends 1995-2009

Overall, renal dysplasia =+ reflux at 34.0%, glomerulo-
nephritis at 16.9% and obstructive uropathy at 16.2%
were the commonest listed aetiologies for children with
ERF accounting for 67.1% of all patients for whom a
primary diagnosis had been reported. Renal dysplasia
and obstructive uropathy were both more common in
males with a male:female ratio of 2:1 and 16:1 respec-
tively. Observation of trends over the 15-year period
showed reduction in ERF secondary to obstructive
uropathy (table 5.13), perhaps reflecting improvements
in care as a result of early diagnosis and co-ordinated
nephro-urological care for these children across the
UK.

Conflicts of interest: none
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Summary

* The 2008 unadjusted 1 year after 90 day survival for
patients starting RRT was 87.3%.

* In incident patients aged 18—64, the unadjusted 1
year survival has risen from 85.9% in 1997 to
91.9% in 2008.

In incident patients aged >65, unadjusted 1 year
survival has risen from 64.2% in 1997 to 75.8% in
2008.

Diabetic prevalent patient one year survival rose
from 76.6% in 2000 to 83.6% in 2009.

RRT patients aged 30-34 had a mortality rate 19
times higher than the age matched general popu-
lation, whereas RRT patients aged 85+ had a
mortality rate 2.4 times higher.

In the prevalent RRT dialysis population, cardio-
vascular disease accounted for 24% of deaths,
infection 19% and treatment withdrawal 14%;
22% were recorded as uncertain.

The median life years remaining for a 25-29 year
old on RRT was 20 years and for a 75+ year old,
4 years.
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Introduction

The analyses presented in this chapter examine (a)
survival from the start of renal replacement therapy
(RRT); (b) the survival amongst all prevalent RRT
patients alive on 1st January 2009 and (c) projected life
years remaining for RRT patients. They encompass the
outcomes from the total incident UK dialysis population
reported to the UK Renal Registry (UKRR), including
the 18% who started on peritoneal dialysis and the 6%
who received a pre-emptive renal transplant. These
results are therefore a true reflection of the outcomes
in the whole UK RRT population and are not distorted
by focusing solely on the haemodialysis cohort. Addi-
tionally, analyses of the 1st year UK survival data include
patients who were recorded as having started RRT for
established renal failure (as opposed to acute kidney
injury) but who had died within the first 90 days of
starting RRT, a group excluded from most other
countries’ registry data.

The term established renal failure (ERF) used
throughout this chapter is synonymous with the terms
end stage renal failure (ESRF) and end stage renal disease
(ESRD) which are in more widespread international
usage. Within the UK, patient groups have disliked the
term ‘end stage’; the term ERF was endorsed by the
English National Service Framework for Renal Services,
published in 2004.

The prevalent patient group was defined as all patients
over 18 years old who had been on RRT for at least 90
days at one of the UK adult renal centres and who were
alive on 31st December 2009. This included incident
patients in 2009 and patients who had been on treatment
for longer but excluded patients who had stopped treat-
ment before this date.

Since 2006, the UK has openly reported and published
centre-attributable RRT survival and remains the only
country doing so. It is again stressed that these are raw
data which continue to require very cautious inter-
pretation. The Registry can adjust for the effects of the
different age distributions of patients in different centres
and the proportion of patients with diabetes, but lacks
sufficient data from many participating centres to
enable adjustment for other comorbidities and ethnic
origin, which have been shown to have an impact on out-
come (for instance, better survival is expected in centres
with a higher proportion of Black and South Asian
patients). This lack of information on case mix makes
interpretation of any apparent difference in survival
between centres difficult, although age and comorbidity,
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especially diabetes, are the major factors associated with
survival [1, 2]. Despite the uncertainty about any appar-
ent differences in outcome for centres which appear to be
outliers, the UKRR will follow the clinical governance
procedures as set out in chapter 2 of the 2009 UKRR
report [3].

Methods

The unadjusted survival probabilities (with 95% confidence
intervals) were calculated using the Kaplan—-Meier method, in
which the probability of surviving more than a given time can
be estimated for members of a cohort of patients, without any
adjustment for age or other factors that affect the chances of
survival in the cohort. Where centres are small, or the survival
probabilities are greater than 90%, the confidence intervals are
only approximate.

In order to estimate the difference in survival of different sub-
groups of patients within the cohort, a stratified proportional
hazards model (Cox) was used where appropriate. The results
from the Cox model were interpreted using a hazard ratio.
When comparing two groups, the hazard ratio is the ratio of
the estimated hazards for group A relative to group B, where
the hazard is the risk of dying at time ¢ given that the individual
has survived until this time. The underlying assumption of a
proportional hazards model is that this ratio remains constant
throughout the period under consideration. Whenever used, the
proportional hazards model was tested for validity.

To allow comparisons between centres with differing age distri-
butions, survival analyses were statistically adjusted for age and
reported as survival adjusted to age 60. This gives an estimate of
what the survival would have been if all patients in that centre
had been aged 60 at the start of RRT. This age was chosen because
it was approximately the average age of patients starting RRT 14
years ago at the start of the Registry’s data collection. For the
last 7 years the average age of patients commencing RRT in the
UK has been stable around an age of 65 years, but the Registry
has maintained age adjustment to 60 years for comparability
with all previous years’ analyses. All analyses were undertaken
using SAS vs. 9.2.

Definition of the date renal replacement therapy started

The incident survival figures quoted in this chapter are from
the first day of renal replacement therapy whether with dialysis
or a pre-emptive transplant.

In the UKRR all patients starting RRT for ERF are included
from the date of the first RRT treatment wherever it took place
(a date currently defined by the clinician) if the clinician consid-
ered the renal failure irreversible; should a patient recover renal
function within 90 days they were then excluded. These UK
data therefore include some patients who developed acute irrever-
sible renal failure in the context of an acute illness for instance and
were recorded by the clinician as being in irreversible established
renal failure. Capture of data on these patients requires accurate
coding. Previously, the Registry asked clinicians to re-enter a
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code for established renal failure in patients initially coded as
having acute renal failure, once it had become clear that there
was no recovery of kidney function. However, adherence to this
requirement was very variable, with some clinicians entering a
code for established renal failure only once a decision had been
made to plan for long-term RRT [4]. All UK nephrologists have
now been asked to record the date of the first haemodialysis ses-
sion and to record whether the patient was considered to have acute
kidney injury (acute renal failure) or to be in ERF at the time of the
first session. For patients initially categorised as ‘acute’, but who were
subsequently categorised as ERF, the UKRR will extract information
from the first session of RRT onwards if available and will assign the
date of this first session as the date of start of RRT.

Recent UKRR analyses of electronic data extracted for the
immediate month prior to the start date of RRT provided by
clinicians highlighted additional inconsistencies in the definition
of this first date when patients started on peritoneal dialysis, with
the date of start reported to the Registry being later than the actual
date of start. These findings are described in detail in chapter 13 of
the 2009 Report [4]. This concern is unlikely to be unique to the
UK, but will be common to analyses from all renal centres and
registries.

In addition to this varying clinical definition of day 0, there is
international variability on when patient data are collected by
national registries with some countries (often for financial re-
imbursement or administrative reasons) defining the 90th day
after starting RRT as day 0 or others collecting data only on
those who have survived 90 days and reporting as zero the
number of patients dying within the first 90 days. Some other
countries do not include initial urgent/emergency dialysis in
intensive care units or acute wards.

Thus as many other national registries do not include reports
on patients who do not survive the first 90 days, survival from 90
days onwards is also reported to allow international comparisons.
This distinction is important, as there is a much higher death rate
in the first 90 days, which would distort any such comparisons.

Methodology for incident patient survival

Patients are considered ‘incident’ at the time of their first RRT,
thus patients re-starting dialysis after a failed transplant were not
included.

The incident survival cohort was NOT censored at the time of
transplantation and therefore included the 6% who received a
pre-emptive transplant. Censoring would exclude this healthier
patient cohort. An additional reason for not censoring was to
facilitate comparison between centres. Centres with a high pro-
portion of patients of South Asian and Black origin are likely to
have a healthier dialysis population, because South Asian and
Black patients are less likely to undergo early transplantation.

The incident (‘take-on’) population in any specific year
excludes those who recovered within 90 days from the start of
RRT, but includes patients who recovered from ERF after 90
days. Patients newly transferred into a centre who were already
on RRT were excluded from the incident population for that
centre and were counted at the centre at which they started RRT.

Some patients recover renal function after more than 90 days
but subsequently returned to RRT. If recovery was for less than
90 days, the start of renal replacement therapy was calculated
from the date of the first episode and the recovery period ignored.

Survival in UK RRT patients in 2009

If recovery was for 90 days or more the length of time on RRT was
calculated from the day on which the patient restarted RRT.

The one year incident survival is for patients who started RRT
in 2008 and was calculated for 1 full year through 2008 and 2009
(e.g. patients starting RRT on 1st December 2008 were followed
through to 30th November 2009). The 2009 incident patients
could not be analysed as they had not been followed for a
sufficient length of time.

For analysis of 1 year after 90 day survival, patients who started
RRT in October through December 2008 were not included in the
cohort, as 1st quarter 2010 data on these patients were not yet
available.

To help identify any centre differences in survival from the
small centres (where confidence intervals are large), an analysis
of 1 year after 90 day survival using a rolling 4 year combined
incident cohort from 2005 to 2008 was also undertaken. For
those centres which had joined the UKRR in the previous 1-3
years, the available data were included.

The death rate per 1,000 patient years was calculated by counting
the number of deaths and dividing by the person years exposed. This
included all patients, including those who died within the first 3
months of therapy. The person years at risk were calculated by
adding up, for each patient, the number of days at risk (until they
died or were lost to follow-up) and dividing by 365.

Adjustment of 1 year after 90 day survival for the effect of
comorbidity was undertaken using a rolling 5 year combined
incident cohort from 2004 to 2008. Eleven centres had returned
>85% of comorbidity data for patients in the combined cohort.
Adjustment was first performed to a mean age of 60 years, then
to the average distribution of primary diagnosis for all the
eleven centres. The individual centre data were then further
adjusted for average distribution of comorbidity present at these
centres.

The survival hazard function was calculated as the probability of
dying in a short time interval considering survival to that interval.

Methodology for prevalent patient survival

For dialysis patients, all who had been established on RRT for at
least 90 days on 1st January 2009 were included in these analyses.

For calculating the survival of transplant patients, those who
had been established with a transplant for at least 6 months
were included.

As discussed in previous reports, comparison of survival of
prevalent dialysis patients between centres is complex. Survival
of prevalent dialysis patients can be studied with or without
censoring at transplantation. When a patient is censored at trans-
plantation, the patient is considered as alive up to the point of
transplantation, but the patient’s status post-transplant is not
considered. This censoring could cause apparent differences in
survival between those renal centres with a high transplant rate
and those with a low transplant rate, especially in younger patients
where the transplant rate is highest. Censoring at transplantation
systematically removes younger fitter patients from the survival
data. The differences are likely to be small due to the relatively
small proportion of patients being transplanted in a given year
compared to the whole dialysis population (about 14% of the
dialysis population aged under 65 and 1% of the population
aged 65 years and over). Only the censored for transplantation
results have been quoted throughout the prevalent analyses.
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Methodology of causes of death
The ERA-EDTA registry codes for causes of death were used.
These have been grouped into the following categories:

Cardiac disease
Cerebrovascular disease
Infection

Malignancy

Treatment withdrawal
Other

Uncertain

Some centres had high completeness of data returns to the
UKRR regarding cause of death, whilst others returned no infor-
mation.

Adult patients aged 18 years and over, from England, Wales,
Scotland and Northern Ireland, were included in the analyses of
cause of death. The incident patient analysis included all patients
starting RRT in the years 2000-2008. Previously data analysis was
limited to centres with a high rate of return for cause of death.
When this was compared with an analysis of all the cause of
death data on the database, the percentages in corresponding
ERA-EDTA categories remained unchanged so the latter data
were therefore included.

Analysis of prevalent patients included all those aged over
18 years and receiving RRT on 1 January 2009. The death rate
was calculated for the UK general population (data from the
Office of National Statistics) [5] by age band and compared
with the same age band for prevalent patients on RRT on
Ist January 2009.

Methodology of median life expectancy (life table calculations)

Kaplan Meier survival analyses were used to calculate the
hazard of death by age group (18-34, 35-44, 45-54, 55-64, 65—
74, 75+) for incident patients starting RRT from 1997 to 2008.
The patient cohort inclusion criteria are the same to that of the
incident cohort described above. Patients were then followed
until death, censoring or end of the study period.

This analysis showed that the hazard of death stabilized after
year one with variability increasing again after nine years. Due
to this, the average hazard of death for the periods 1 to 9 years
was calculated for each age group. Life expectancy was calculated
as (1 — hazard of death) which gives the probability of surviving
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until the next time period. Median life years remaining is then
the difference between the age when reaching the 50% probability
of survival and the age of starting RRT.

Methodology for comparing mortality in prevalent RRT

patients with the mortality in the general population

Data on the UK population in mid-2008 and the number
of deaths in 2008 were obtained from the Office of National
Statistics for each nation separately and added together [5]. The
age-specific UK death rate was calculated as the number of UK
deaths/UK population. The age-specific ‘expected’ rate of deaths
in the RRT population was then calculated: years exposed for
RRT patients x UK death rate/1,000. The age-specific observed
number of RRT deaths was calculated as the actual number of
deaths observed in 2009 and the RRT death rate as the actual
number of deaths in 2009/years exposed for RRT patients x 1,000.
The observed/expected ratio was then calculated.

Results of incident (new RRT) patient survival

The 2008 cohort included 6,767 patients who started
RRT, without any periods of renal function recovery
lasting more than 90 days.

It is hard to set survival standards at present because
these should be age, gender and comorbidity adjusted
and this is not yet possible from UKRR data. The current
5th Edition of the Clinical Practice Guidelines [6] does
not set any standards for audit of patient survival.

The 3rd Renal Standards document defined standard
primary renal disease using the ERA-EDTA diagnosis
codes (including only codes 0-49); this excluded patients
with renal disease due to diabetes and other systemic dis-
eases. It is more widespread practice to simply exclude
patients with diabetes, so these analyses are also included
in this report to allow comparison with reports from
other registries. The results are shown in table 6.1.

Table 6.1. One-year incident dialysis patient survival (from day 0-365), patients aged 18—54, 2008 and 2002 cohort (excludes patients

whose first modality was transplantation)

2008 cohort

2002 cohort

Standard primary

First treatment renal disease

All primary renal diseases
except diabetes

Standard primary
renal disease

All primary renal diseases
except diabetes

All dialysis % 97.6 96.2
95% CI 96.4-98.4 95.1-97.1
HD % 97.0 95.2
95% CI 95.4-98.0 93.7-96.4
PD % 99.0 98.8
95% CI 96.9-99.7 97.1-99.5

95.4 93.9
93.7-97.1 92.2-95.5
93.4 91.6
90.7-96.0 89.2-94.0
98.6 97.9
71.1-100 96.3-99.6
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Table 6.2. Incident patient survival across the UK countries, combined 2 year cohort (2007-2008), adjusted to age 60

England N Ireland Scotland Wales UK
Survival at 90 day (%) 95.7 97.4 94.7 95.1 95.6
95% CI 95.3-96.1 96.2-98.6 93.5-95.8 94.0-96.3 95.2-96.0
Survival 1 year after 90 days (%) 89.6 90.8 85.9 85.8 89.1
95% CI 88.9-90.3 88.3-93.3 83.9-87.9 83.7-88.1 88.4-89.7

The trend of improving patient survival continued
with improvement seen in both those patients with
‘standard primary renal disease’ and those with all
other primary renal diseases (excluding diabetes). For a
longer term comparison, the 2002 cohort is also shown.

Comparison of survival between UK countries

Two years’ incident data have been combined to
increase the size of the patient cohort, so that any
differences between the 4 UK countries are more likely
to be reliably identified (table 6.2). These data have not
been adjusted for differences in primary renal diagnosis,
ethnicity, socio-economic status or comorbidity, nor for
differences in life expectancy in the general populations
of the four countries. There was a significant difference
in 90 day survival between the UK countries (p =0.03)
and the 1 year after 90 day survival was once again signif-
icantly different (p <0.0002) between countries. It is
postulated that greater prevalence of cardiovascular
disease in Wales and Scotland compared with England
may account for these differences.

Modality

It is impossible to obtain truly valid comparisons of
survival of patients starting on different modalities, as
modality selection is not random. In the UK patients

0.96
0.94
0.92
0.90

0.88

Survival

0.86

0.84

Haemodialysis

2002 2003 2004 2005 2006 2007 2008
Year

0.82

0.80

Peritoneal dialysis

2002 2003 2004 2005 2006 2007 2008

Table 6.3. One-year after day 90 incident patient survival by first
established treatment modality (adjusted to age 60) (excluding
patients whose first modality was transplantation)

Age adjusted 1 year after 90 days % survival

95% CI

Year HD PD

2008 88.1 93.8
87.0-89.1 92.5-95.2

2007 87.0 94.0
85.9-88.1 92.8-95.3

2006 86.8 94.2
85.7-88.0 92.9-95.5

2005 85.8 93.2
84.6-87.0 91.8-94.6

2004 85.7 90.4
84.5-87.0 88.8-92.1

2003 85.7 92.2
84.3-87.1 90.7-93.8

2002 84.0 90.4
82.5-85.6 88.6-92.3

starting peritoneal dialysis as a group were younger
and fitter than those starting haemodialysis, and were
transplanted more quickly. The age-adjusted one year
survival estimates on HD and PD were 88.1% and
93.8% respectively which both show a trend in improve-
ment in survival from 2002 (figure 6.1 and table 6.3).

Fig. 6.1. Trend in 1 year after 90 day
mortality by first established modality
2002-2008 (adjusted to age 60) (excluding
patients whose first modality was
transplantation)
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Table 6.4. Unadjusted 90 day survival of incident patients, 2008  Table 6.5. Unadjusted 1 year after day 90 survival of incident

cohort, by age patients, 2008 cohort, by age

Age KM* survival (%) KM 95% CI N Age KM survival (%) KM 95% CI N
18-64 97.3 96.7-97.8 3,519 18-64 93.2 92.3-94.0 3,400
=65 90.1 89.0-91.1 3,248 =65 80.4 78.8-81.8 2,921
All ages 93.8 93.2-94.4 6,767 All ages 87.3 86.4-88.1 6,321
* KM = Kaplan—Meier *KM = Kaplan—-Meier

Results from the USRDS and Australasian (ANZDATA) Table 6.6. Increase in proportional hazard of death for each 10

registries, after adjustment for comorbidity, are similar.  year increase in age, at 90 days and for 1 year thereafter, 2008
cohort

Age . ] Hazard of death for
Tables 6.4 to 6.9 show survival of all patients and those  Interval 10 year age increase 95% CI

aged 65 and above and those aged below 65 years, for up
to twelve years after initiation of renal replacement
therapy. In the UK, short term survival remained similar

First 90 days 1.78 1.64-1.93
1 year after first 90 days 1.58 1.49-1.67

Table 6.7. Unadjusted KM survival of incident patients, 1997-2008 cohort for patients aged 18—64

95% CI for
Cohort 1vyear 2year 3year 4year 5year 6vyear 7year 8year 9year 10year 11 year 12 year latest year =~ N

2008 91.9 90.9-92.8 3,519
2007 92.4 86.5 85.3-87.6 3,503
2006 91.4 85.7 80.9 79.5-82.3 3,211
2005 89.8 83.9 79.3 75.0 73.4-76.5 3,036
2004 89.9 84.1 78.0 72.5 67.9 66.1-69.7 2,700
2003 89.6 82.8 77.6 72.5 67.6 63.5 61.5-65.4 2,411
2002 88.6 81.8 76.4 71.3 66.6 62.9 59.1 56.9-61.2 2,114
2001 87.5 79.9 74.3 68.8 64.1 59.7 56.4 53.2 50.8-55.4 1,878
2000 89.6 82.0 75.4 70.6 65.4 60.5 56.5 53.4 51.1 48.6-53.6 1,613
1999 87.7 81.7 74.4 68.5 63.7 59.6 55.7 52.7 50.3 48.0 45.3-50.6 1,392
1998 86.8 79.5 72.8 67.7 61.7 57.0 53.0 50.5 47.6 46.3 44.1 41.3-46.8 1,288
1997 85.9 78.4 71.3 65.8 60.7 56.0 52.7 50.5 48.4 44.3 41.6 404  37.0-43.8 799

Table 6.8. Unadjusted KM survival of incident patients, 1997-2008 cohort for patients aged > 65

95% CI for
Cohort 1year 2year 3year 4year 5year 6year 7 year 8year 9 year 10 year 11 year 12 year latest year N

2008 75.8 74.2-77.2 3,248
2007 74.9 61.1 59.4-62.7 3,211
2006 72.6 59.4 48.5 46.7-50.2 3,179
2005 72.9 58.7 46.7 37.7 36.0-39.5 3,093
2004 68.7 54.8 43.4 34.5 26.9 25.2-28.6 2,736
2003 69.2 53.8 42.4 32.5 24.8 19.5 17.9-21.2 2,386
2002 66.1 51.5 40.9 32.6 25.2 19.0 14.7 13.2-16.2 2,182
2001 67.2 52.1 39.4 30.4 23.0 17.2 13.1 10.0 8.7-11.5 1,866
2000 66.3 53.0 40.3 29.3 22.9 18.3 14.2 10.3 7.9 6.6-94 1,519
1999 66.2 50.8 38.6 29.0 21.7 15.6 11.3 8.9 7.1 5.8 4.6-7.2 1,269
1998 63.8 46.8 36.2 27.4 20.5 14.7 10.6 7.4 53 4.0 3.0 2.1-4.2 1,149

1997 64.2 46.5 33.5 24.1 16.3 11.5 7.8 6.2 4.5 3.8 2.8 2.1 1.1-3.5 590
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Table 6.9. Unadjusted KM survival of incident patients, 1997-2008 cohort for patients of all ages

95% CI for

Cohort 1year 2year 3 year 4vyear 5year 6year 7 year 8year 9year 10 year 11 year 12 year latest year =~ N
2008 84.1 83.2-85.0 6,767
2007 84.0 74.3 73.2-75.3 6,714
2006 82.0 72.6 64.8 63.6-65.9 6,390
2005 81.2 71.2 62.8 56.1 54.9-57.4 6,129
2004 79.2 69.3 60.6 53.3 47.2 45.9-48.6 5,436
2003 79.4 68.4 60.1 52.6 46.4 41.6 40.2-43.1 4,797
2002 77.2 66.4 58.3 51.6 45.5 40.5 36.4 35.0-37.9 4,296
2001 77.4 66.1 56.9 49.7 43.6 38.5 34.8 31.7 30.1-33.2 3,744
2000 78.3 68.0 58.4 50.6 44.9 40.1 36.0 32.5 30.2 28.6-31.9 3,132
1999 77.4 66.9 57.3 49.6 43.6 38.6 34.4 31.8 29.6 27.8 26.1-29.5 2,661
1998 75.9 64.1 55.6 48.7 42.3 37.1 33.0 30.2 27.6 26.3 24.7 23.0-26.5 2,437
1997 76.7 64.9 55.3 48.2 42.0 37.2 33.7 31.8 29.8 27.2 25.2 24.2 21.9-26.5 1,389
to last year whilst there continued to be an improvement 800
in longer term survival of patients on RRT. There was a - Wales A
. . . . . 700 —o— Nlreland :

steep decline in survival with advancing age (figures 6.2 % Scotland
and 6.3). 600 | —e— England -

There was a curvilinear increase in death rate per & 500
1,000 patient years with age, shown in figure 6.3 for £ 400
the period one year after 90 days. There were no signifi- & 300
cant differences between the UK countries. 200

_ _ ) 100

The effect of censoring age related survival at the time of _

transplantation 18-34  35-44  45-54 55-64 65-74 75-84 85+

The KM long term survival curves published in all Age group

reports prior to the previous 3 years were censored at
the time of transplantation. This was not made clear in
the description of methodology and was misleading as

Fig. 6.3. One year after 90 days death rate per 1,000 patients years
by UK country and age group for incident patients, 20052008
cohort
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Fig. 6.2. Unadjusted survival of all incident patients by age band, 2008 cohort
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it made the longer term outcomes of younger patients
(who are more likely to have undergone transplantation)
appear worse than was actually the case. This is because
only those younger patients remaining on dialysis (who
may have more comorbidity than those transplanted)
will have been included in the censored survival analysis.
Without censoring, the 10 year survival for patients aged
18-34 years is 81.3% (figure 6.4), which contrasts with a
56.4% survival if censoring at the time of transplantation
(data not shown). For more detailed information on this
effect, refer to the 2008 Report chapter 7 Survival [7].

From figure 6.4, it can be seen that 50% of patients
starting RRT aged 50 survived for 10.5 years, 50% of
patients starting aged 60 survived for 5 years and 50%
of patients starting aged 70 survived for 3 years.

Figure 6.5 shows the survival of incident patients,
excluding those who died within the first 90 days and
shows that 50% of patients aged 60 survived for 5.5
years and 50% of patients aged 70 survived for 3.5 years.
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Fig. 6.4. Kaplan—Meier survival of
incident patients 1998-2008 cohort (from
day 0), without censoring at
transplantation

Fig. 6.5. Kaplan—Meier survival of
incident patients 1998—2008 cohort (from
day 90), without censoring at
transplantation

Age and hazard of death by age in the first 12 months

Figure 6.6 shows the monthly hazard of death from
the 1st day of starting RRT by age, which falls sharply
during the first 3-4 months particularly for older
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Fig. 6.6. First year monthly hazard of death, by age band 1997—
2008 combined incident cohort
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Fig. 6.7. One-year incident death rate per 1,000 patient years for
all age groups

patients. In renal registries that receive details on all
patients starting RRT from day zero, this difference in
the change in hazard of death between the age groups
will affect proportionality in any Cox model analysis
that uses data starting from day zero and combines
these different aged cohorts. This is why survival from
day 90 is often used by other countries. Both are presented
here to demonstrate this phenomenon of early deaths.

The hazard of death for each 10 year increase in
patient age (unadjusted for primary renal disease) is
shown in table 6.6. The difference in the hazard of
death in the first 90 days and in the year after day 90
has been increasing over time (data not shown). This
could reflect greater access to RRT for older and possibly
more comorbid patients in recent years.

Changes in survival from 1997-2008

The 1st year death rate per 1,000 patient years is
shown in figure 6.7. There was a continued fall in
death rate in the 65 years and over age group to 265
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Fig. 6.8. Change in KM long term survival by year of starting
RRT; for incident patients aged 18-64 years
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Fig. 6.9. Change in KM long term survival by year of starting
RRT; for incident patients aged > 65 years

per 1,000 patient years in 2008 from 294 per 1,000
patient years in 2007 and 331 per 1,000 patient years in
2006. In the under 65 year age group the fall in death
rate also continued: from 90 per 1,000 patient years in
2006 to 75 per 1,000 patient years in 2008.

It is important to note that these death rates are not
directly comparable with those produced by the USRDS
Registry, as the UK data include the first 90 day period
when the death rates are higher than subsequent time
periods.

The unadjusted KM survival analyses (tables 6.7 and
6.8, figures 6.8 and 6.9) and annual death rates show a
large improvement in 1 to 12 year survival across the
time periods for both those under and those aged 65
years and over. One year survival amongst patients
aged less than 65 years at start of RRT has improved
from 85.9% in 1997 to 91.9% in 2008.

Change in survival on renal replacement therapy by

vintage

RRT patients in the UK continued to show no evidence
of a worsening prognosis with time on RRT (vintage).
Figure 6.10 demonstrates this clearly for all patients. In
the older age groups, there were decreasing numbers
remaining alive beyond 7 years accounting for the increased
variability seen. Figures 6.11 and 6.12 show these data for
the non-diabetic and diabetic patients respectively.

Time trend changes in incident patient survival, 1999—2008

The time trend changes are shown in figure 6.13. The
left hand plot, which includes only those centres that
have been sending data continuously since 1999, shows
a similar improvement in survival to the plot in which
data from all renal centres is analysed.
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Fig. 6.12. Six monthly hazard of death, by vintage and age band,
1997-2008 diabetic incident cohort after day 90

Analysis of centre variability in 1 year after 90 days

survival

The one year after 90 day survival for the 2008
incident cohort is shown in figure 6.14 for each renal
centre. The tables for these data and for 90 day survival
are given in appendix 1 at the end of this chapter
(tables 6.24 and 6.25). The age-adjusted individual
centre survival for each of the last 10 years can also be
found in appendix 1, table 6.26.

In the analysis of 2008 survival data, some of the
smaller centres had wide confidence intervals (figure
6.14). This was addressed by including a larger cohort
across several years, which will also assess sustained
performance. Similar to previous years, this is shown
as a rolling 4 year cohort, with the data in this report
for the 4 year period 2005 to 2008. These data are
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survival, 1999-2008 (adjusted to age 60)
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Fig. 6.14. Survival one-year after 90 days, adjusted to age 60, 2008 cohort

presented as a funnel plot in figure 6.15. For any size of
incident cohort (x-axis) one can identify whether any
given survival rate (y-axis) falls within plus or minus 2
standard deviations (SDs) from the national mean
(solid lines, 95% limits) or 3 SDs (dotted lines, 99.9%
limits). Table 6.10 allows centres to be identified on
this graph by finding the number of patients treated by
the centre and then looking up this number on the
x-axis. These data have not been adjusted for any patient
related factor except age (i.e. not comorbidity, primary
renal disease or ethnicity) and have not been censored
at transplantation, so the effect of differing centre rates
of transplantation was not taken into account.

There are known regional differences in the life
expectancy of the general population within the UK
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Fig. 6.15. Funnel plot for age adjusted 1 year after 90 days survi-
val, 2005-2008 cohort

[8]. Table 6.11 shows differences in life expectancy
between the UK countries. These differences in life
expectancy are not accounted for in these analyses and
are likely to be one of the reasons behind the variation
in survival between renal centres [9].

Analysis of the impact of adjustment for comorbidity

on the 1 year after 90 day survival

Comorbidity returns to the UKRR have remained
poor. Using the combined incident cohort from 2004—
2008, it was found that 11 centres had returned
comorbidity data for more than 85% of patients and
these centres were included in this analysis. Adjustment
was first performed to age 60, then to the average distri-
bution of primary diagnoses for all 11 centres. Further
adjustment was then made to the average distribution
of comorbidities present at those centres.

It can be seen that adjustment for age has the largest
effect, with only minor differences within centres after
adjustment for primary renal diagnosis; in two centres
(Bradford, Swansea) adjustment for comorbidity had a
noticeable effect on adjusted survival (table 6.12 and
figure 6.16).

Results of prevalent patient survival analyses
Table 6.13 shows the one year survival on dialysis, after

censoring at the time of transplantation. Patients who
have been on dialysis for less than 90 days were excluded.
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Table 6.10. Adjusted (to age 60) 1 year after 90 day survival, 2005-2008 incident cohort

1 year after 90 day

1 year after 90 day

Centre N survival % Centre N survival %
Donc 41 94.2 Wolve 305 88.8
Ulster 43 85.3 Kent 307 90.4
Colchr 55 85.4 Middlbr 345 86.8
D & Gall 71 83.8 Redng 352 91.1
Newry 73 88.8 Belfast 373 90.4
Clwyd 74 84.5 Norwch 373 89.7
Tyrone 91 93.1 Edinb 373 87.3
Wrexm 98 90.9 Covnt 379 87.8
Carlis 111 87.8 Stevng 384 87.3
Inverns 116 87.1 Newc 393 87.2
Bangor 122 86.6 B Heart 400 89.7
Liv Ain 127 83.6 Hull 412 88.9
Sthend 137 91.7 Swanse 429 85.7
Dunfn 140 84.5 Exeter 437 87.1
Antrim 146 90.2 Brightn 448 88.8
Basldn 147 90.8 Liv RI 450 89.7
Dudley 152 83.9 Camb 459 92.0
York 155 86.6 Prestn 461 86.8
Stoke 157 88.0 Nottm 481 90.0
Chelms 157 89.5 M Hope 481 88.3
Truro 159 89.9 L Kings 496 88.7
Klmarnk 160 89.1 Oxford 564 89.5
Ipswi 170 92.7 Leeds 582 88.4
Airdrie 175 80.9 Ports 591 87.0
L St.G 183 91.8 L Guys 609 91.7
Wirral 193 89.0 Bristol 614 88.1
Shrew 202 90.3 Sheff 622 91.4
Sund 209 84.7 L Rfree 657 93.1
Abrdn 216 85.2 Glasgw 661 86.2
Glouc 218 91.1 Carsh 713 88.2
Dundee 218 85.8 Cardff 715 85.5
Dorset 231 88.5 L Barts 770 91.5
Bradfd 240 84.5 B QEH 823 90.2
Plymth 274 86.5 L West 858 93.4
Derby 278 92.1 Leic 884 88.5
M RI 280 89.4

Data from centres with <20 incident patients are not shown (Derry)

* Data from London West excluded for 2005

Table 6.11. Life expectancy in years in UK countries, 2005-2008

(source ONS)

At birth At age 65
Country Male Female Male Female
England 78.3 82.3 18.0 20.6
N Ireland 76.8 81.4 17.2 20.0
Scotland 75.4 80.1 16.5 19.1
Wales 77.2 81.6 17.4 20.1
UK 77.9 82.0 17.8 20.4
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Table 6.14 gives the 2009 one-year death rate for
prevalent dialysis patients in each UK country. The
median age of prevalent patients in Northern Ireland
and Wales was higher than those in England and this
together with socio-economic reasons probably explains
the higher death rate in these two countries.

Table 6.15 gives the 2009 one-year survival for trans-
planted patients.

Figure 6.17 shows the one year survival of dialysis
patients who were alive and receiving dialysis on 1st
January 2009.
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One year survival of prevalent dialysis patients by centre

The age-adjusted one year survival of dialysis patients
in each centre is shown in table 6.13 and is illustrated in
figures 6.18 and 6.19; the data for those patients aged
<65 years and those aged 65 years and over are separated.
Figure 6.20 shows the age adjusted data (60 years) and in
figure 6.21 as a funnel plot. The solid lines show the 2
standard deviation limits (95% limits) and the dotted
lines the limits for 3 standard deviations (99.9%
limits). With over 70 centres included, it would be
expected by chance that 3 centres would fall outside
the 95% (1 in 20) confidence limits. Table 6.13 allows
centres to be identified by finding the number of patients

Survival in UK RRT patients in 2009

UK

Fig. 6.16. The effect on survival after
sequential adjustment for age, PRD and
comorbidity, 20042008 cohort

L Kings
Wolve

treated by the centre and then looking up this number on
the x-axis.

The 2009, one year death rate in prevalent dialysis

patients by age band

The death rates on dialysis by age band are shown in
figure 6.22. The younger patients included in this
analysis are a selected higher risk group, as the similar
aged transplanted patients have been excluded. The
increase in death rate is non-linear with age: with a 10
year increase in age in the younger patients, the death
rate increased by about 20 per 1,000 patient years
compared with an increase of 100 per 1,000 patient

Table 6.12. The effect of adjustment for age, PRD and comorbidity on survival, 20042008 cohort

% survival 1 year after 90 days

Centre Unadjusted Age adjusted Age, PRD adjusted Age, PRD and comorbidity adjusted
Ulster 81.1 85.8 85.2 85.7
Bradfd 82.0 87.9 89.1 90.6
Dorset 82.3 85.6 86.1 86.8
York 83.1 88.9 89.1 88.2
Nottm 84.4 89.7 90.4 90.0
Hull 84.6 89.3 89.7 90.3
Glouc 86.0 89.2 89.1 89.3
L Kings 86.8 91.2 91.6 91.7
Wolve 86.9 90.2 90.9 91.2
Sund 87.1 89.1 90.0 90.1
Swanse 88.7 91.2 91.4 91.5
All centres 85.3 89.0 89.5 89.8

* Centres included if >85% comorbidity data available
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100 Table 6.13. Continued
- Upper 95% CL
05 ° : = Unad) Tyt sunviva Adusted  Lower  Upper
& Centre N 1 year survival  95% CI ~ 95% CI
20
B K Inverns 120 92.2 88.0 9.5
2 s Tpswi 148 85.1 79.8 90.7
< L Kent 383 88.0 85.0 91.0
2 8o Klmarnk 177 88.3 84.2 92.7
£ 5 L Barts 835 90.7 88.7 92.7
S 75 L Guys 554 91.3 89.1 93.5
& L Kings 476 87.9 85.2 90.8
70 % L Rfree 710 89.7 87.6 91.8
L St.G 259 89.9 86.7 93.2
65 L West 1,307 92.2 90.9 93.6
Leeds 566 89.2 86.9 91.6
0 Leic 879 88.7 86.8 9.7
18-34 35-44 45-54 55-64 65-74 75-84 85+ Liv Ain 118 92.2 87.9 96.7
Age group Liv RI 474 89.2 86.5 92.0
Fig. 6.17. One year survival of prevalent dialysis patients in ﬁ EIO pe ig; ggi zié ;1)2
different age groups, 2009 . : ’ '
Middlbr 304 86.9 83.5 90.4
Newc 310 87.5 84.1 91.0
Table 6.13. One year survival of prevalent dialysis patients in Newry 104 94.7 91.0 98.6
each centre (adjusted to age 60), 2009 Norwch 355 89.0 86.3 91.9
. Nottm 478 87.9 85.2 90.6
Adjusted Lower — Upper  (Oyford 504 89.0 86.5 91.5
Ports 500 89.0 86.6 91.5
Abrdn 229 89.6 85.9 93.4 Prestn 481 89.7 87.2 92.3
B QEH 948 90.2 88.4 92.0 Stevng 465 90.5 88.1 92.9
Bangor 100 84.5 78.4 91.0 Sthend 135 91.1 87.1 95.4
BrlStOl 503 84.9 82.1 87.8 Tyrone 99 87.1 81.4 93.2
Camb 444 90.4 88.0 92.9 Ulster 94 87.5 82.0 93.2
Cardff 563 86.8 84.3 89.4 Wirral 205 90.4 86.8 94.2
Clwyd 76 87.8 81.3 94.9 England 20,178 89.2 88.7 89.6
Colchr 101 90.9 86.1 95.9 Nlreland 802 89.0 87.0 91.0
Covnt 372 90.9 88.3 93.6 Scotland 2,097 88.8 87.5 90.1
D & Gall 64 88.2 81.6 95.4 Wales 1,248 87.2 85.5 88.9
Derry 60 90.8 84.5 97.6
Donc 90 83.9 77.3 91.0 o
Dorset 238 89.8 86.5 93.2 Tal?le 6.14. Qne—year death rate per 1,000 prevalent .d1a1y51s
Dudley 178 88.9 84.7 93.4 patient years in 2009 and median age of prevalent patients by
Dundee 190 93.8 90.9 96.8 country
ED(lillrlifgl égg ggg gg? ;2)? England N Ireland  Scotland Wales
g’l‘zzer 2;3 ggé zé'z gg'; Death rate 146 155 149 184
& ' ' ' 95% CI 140-152  128-187  132-167  160-211
Gloue 184 920 88.8 904 Median age 645 65.9 63.7 66.4
Hull 369 87.9 84.9 91.0 8 i i i )
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Survival in UK RRT patients in 2009

Table 6.15. One-year survival of prevalent RRT patients in the UK by modality (unadjusted unless stated otherwise)

Patient group Patients Deaths KM survival KM 95% CI
Transplant patients 2009

Censored at dialysis 20,368 487 97.6 97.3-97.8
Not censored at dialysis 20,368 524 97.4 97.2-97.6
Dialysis patients 2009

All 24,325 3,216 86.2 85.8-86.7
All adjusted age = 60 24,325 3,216 89.0 88.6-89.5
2 year survival — dialysis patients 2008

All 1/1/2008 (2 year) 23,496 5,766 73.5 72.9-74.1
Dialysis patients 2009

All age <65 12,438 945 91.8 91.3-92.3
All age 65+ 11,887 2,271 80.7 80.0-81.4
Non-diabetic <55 6,045 254 95.4 94.8-95.9
Non-diabetic 55-64 3,600 332 90.3 89.2-91.2
Non-diabetic 65-74 4,448 645 85.2 84.1-86.2
Non-diabetic 75+ 4,745 1,065 77.5 76.3-78.7
Non-diabetic <65 9,645 586 93.4 92.9-93.9
Diabetic <65 2,348 316 85.9 84.4-87.3
Non-diabetic 65+ 9,193 1,710 81.2 80.4-82.0
Diabetic 65+ 2,268 480 78.7 77.0-80.3

KM = Kaplan Meier survival

Cohorts of patients alive on 1/1/2009 unless indicated otherwise

years in the older age groups. In all age groups these
death rates are lower than comparable death rates
reported by the USRDS in 2009 [10].

One year survival of prevalent dialysis patients by UK

country from 1997 to 2009

Scotland and Wales are showing a continued improve-
ment in the age-adjusted survival on dialysis (figure 6.23)
whilst England and Northern Ireland show no change in
age-adjusted survival in the past 2 years. The change in

100

prevalent survival by centre over the years 2000 to 2009 is
shown in this chapter, appendix 1, table 6.27.

One year survival of prevalent dialysis patients with a

primary diagnosis of diabetes from 2000 to 2009

The previously improving age-adjusted survival in
patients with diabetic renal disease in the UK has
plateaued over the last three years (table 6.16) with no
further improvements in survival.
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Fig. 6.18. One year survival of prevalent dialysis patients aged under 65 years in each centre, 2009
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Fig. 6.19. One year survival of prevalent dialysis patients aged 65 years and over in each centre, 2009
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Fig. 6.20. One year survival of prevalent dialysis patients in each centre adjusted to age 60, 2009
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Fig. 6.22. One year death rate per 1,000 patient years by UK

country and age group for prevalent dialysis patients, 2009

Fig. 6.21. One year funnel plot of prevalent dialysis patients in

each centre adjusted to age 60, 2009
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Fig. 6.23. Serial 1 year survival for prevalent dialysis patients by UK country from 2000-2009 adjusted to age 60

Death rate on RRT compared with the UK general

population

The death rate compared to the general population is
shown in table 6.17. Figure 6.24 shows that the relative

risk of death on RRT decreased with age from 19 times
that of the general population at age 30 to 34 to 2.4
times the general population at age 85+. With the
reduction in rates of death on RRT over the last 10

Table 6.16. Serial 1 year survival of prevalent dialysis patients with a primary diagnosis of diabetes from 2000-2009

Year

2000

2001

2002

2003

2004 2005 2006 2007 2008 2009

1 year survival

76.6

77.3

78.6

77.9

80.7 82.5 81.8 84.7 83.6 83.6

Table 6.17. Death rate by age for all prevalent RRT patients on 1/1/2009, compared with the general population and with previous
analyses in the 1998-2001 cohort

UK Expected UKRR deaths Observed:

population Death rate number of UKRR per 1,000 Observed: expected
Age mid 2008 UK per 1,000 deaths in UK Registry ~ prevalent RRT  expected ratio

group (thousands) deaths population  RR population deaths patients ratio 2009 1998-2001
20-24 4,230 2,032 0.5 0 12 12.9 27.0 41.1
25-29 4,076 2,364 0.6 1 17 11.5 19.8 41.8
30-34 3,828 3,024 0.8 2 29 15.2 19.2 31.2
35-39 4,439 4,775 1.1 3 65 21.4 19.9 26.0
4044 4,712 7,186 1.5 6 112 27.4 18.0 22.6
45-49 4,353 10,125 2.3 11 167 35.8 15.4 19.0
50-54 3,807 13,978 3.7 17 207 44.2 12.0 12.8
55-59 3,634 20,542 5.7 26 304 65.3 11.6 10.1
60-64 3,642 31,932 8.8 44 420 82.8 9.4 10.4
65—69 2,757 39,338 14.3 63 535 122.2 8.6 7.9
70-74 2,399 55,598 23.2 95 685 166.4 7.2 7.2
75-79 1,985 78,774 39.7 125 675 214.3 5.4 53
80-84 1,455 101,056 69.5 128 504 274.6 4.0 4.0
85+ 1,335 202,467 151.7 113 269 360.6 24 3.0
Total 46,652 573,191 12.3 635 4,001 89.4 6.3 7.7
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30 years the age-standardised mortality ratios compared
’s © with the general population are falling (7.7 in 2001, 6.3
in 2009).
< 2 < <
515 ©
& 10 ¢ 0 o o Results of analyses on causes of death
o
5 ° 5 Data completeness
0 © Data completeness is shown in table 6.18. Overall, it
S35 8 ¥ TS EEEFTRE L was less than 50% and has not improved over the last 5
R &8 8 8§ T KRB S8 8 R RS years. Interpretation of patterns of cause of death must
Age group (years) be cautious as it was not known whether non-return
Fig. 6.24. Relative risk of death in all prevalent RRT patients in ~ was associated with cause. Some centres consistently
2009 compared with the UK general population in 2008 achieve a very high rate of data return for cause of

death because a process is in place to make sure that

Table 6.18. Percentage completeness of EDTA causes of death for incident patients by centre and year of starting RRT

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Abrdn 28.0 31.3 30.6 23.5 27.0 24.2 19.2 87.5 71.4 80.0
Airdrie 40.0 32.6 35.7 36.1 54.5 40.0 45.0 77.8 100.0 100.0
Antrim 10.0 18.2 14.3 0.0 100.0
B Heart 75.0 82.6 78.4 70.6 76.6 90.0 88.7 87.0 100.0 100.0
B QEH 36.7 2.2 3.0 5.8 1.7 0.0
Bangor 54.2 26.3 59.3 48.1 44.0 37.5 50.0 66.7
Basldn 48.0 59.3 333 57.1 46.2 80.0 80.0
Belfast 25.0 19.4 41.9 26.7 40.0
Bradfd 78.6 88.6 92.2 81.1 89.5 86.7 96.4 93.8 83.3
Brightn 3.8 3.3 3.5 0.0 0.0 0.0
Bristol 51.0 50.0 65.0 71.7 76.0 59.3 70.3 48.1 61.7 77.8
Camb 0.0 0.0 0.0 0.0 4.5 5.8 2.9 0.0 6.3
Cardff 0.0 0.0 0.8 0.0 0.0 0.0 1.1 0.0 0.0 0.0
Carlis 36.0 27.3 65.0 60.9 75.0 71.4 58.3 71.4 77.8 100.0
Carsh 3.5 2.3 0.9 0.9 0.0 0.0 1.3 0.0 0.0 0.0
Chelms 55.9 88.9 80.8 94.4 40.0 50.0
Clwyd 12.5 0.0 11.1 6.3 63.6 50.0 100.0 0.0
Colchr 0.0 0.0
Covnt 20.0 9.2 14.3 2.1 0.0 0.0 0.0 0.0 0.0 0.0
D & Gall 94.0 72.2 92.3 83.3 72.7 88.2 90.9 100.0 100.0 100.0
Derby 39.0 43.9 55.6 73.0 90.9 85.2 92.9 82.4 78.6
Derry 100.0 0.0 100.0 *

Donc 100.0 80.0 75.0
Dorset 31.7 72.2 77.8 75.0 68.4 71.4 80.0
Dudley 29.0 4.5 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dundee 75.0 72.2 60.4 59.5 61.9 30.6 19.0 23.1 40.0 90.0
Dunfn 81.0 85.2 80.0 66.7 73.3 64.0 60.0 66.7 40.0 83.3
Edinb 76.0 59.5 56.9 42.0 53.7 51.1 64.4 86.2 100.0 100.0
Exeter 28.0 25.9 20.0 25.4 14.5 9.7 7.0 0.0 2.6 0.0
Glasgw 53.0 58.9 55.7 57.2 48.2 57.9 67.4 85.0 88.6 82.6
Glouc 53.0 71.9 53.1 51.4 60.6 56.7 20.8 54.5 57.1 81.8
Hull 73.0 67.9 67.6 57.4 64.7 62.5 47.1 63.3 32.1 18.2
Inverns 27.0 8.3 21.1 14.3 11.1 333 40.0 37.5 100.0 333
Ipswi 19.4 25.0 32.0 17.2 46.7 7.7 0.0 0.0
Kent 56.8 51.7 43.8
Klmarnk 7.7 14.3 28.6 33.3 30.0 30.4 37.5 85.7 85.7 66.7
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Table 6.18. Continued

Survival in UK RRT patients in 2009

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
L Barts 75.3 83.0 75.9 78.3 58.8 72.7
L Guys 0.0 4.2 1.3 2.6 0.0 4.5 2.9 3.8 0.0 0.0
L Kings 63.6 73.1 76.6 76.8 87.5 75.8 71.9 33.3
L Rfree 2.4 0.0 0.0 0.0 0.0
L St.G 22.2 10.0 0.0
L West 49.2 42.9 36.8 9.3 1.1 3.4 4.5 0.0
Leeds 49.0 59.6 58.0 42.4 48.4 51.3 40.0 15.0 23.3 16.7
Leic 70.0 75.6 81.6 81.6 78.6 74.8 72.9 60.3 62.8 80.0
Liv Ain 0.0 50.0 69.2 88.2 76.9 100.0
Liv RI 76.3 72.3 73.9 70.1 77.8 76.8 81.5 66.7 100.0
M Hope 0.0 0.0 0.0 2.1 0.0 0.0 0.0
M RI 2.4 0.0 0.0
Middlbr 77.0 74.6 67.1 55.2 52.5 68.3 35.2 23.7 18.2 33.3
Newc 42.6 28.3 36.7 50.0 46.5 47.2 43.8 11.1
Newry 45.5 0.0 25.0 66.7 100.0
Norwch 29.5 23.3 24.0 15.8 40.0 66.7
Nottm 93.0 97.5 96.8 95.9 96.8 92.6 87.0 95.0 100.0 100.0
Oxford 12.0 7.6 6.1 4.5 15.1 6.0 0.0 0.0 0.0 0.0
Plymth 47.0 39.2 50.0 56.3 44.7 40.6 47.6 56.7 46.2 25.0
Ports 25.0 21.3 20.0 19.0 11.9 20.0 13.3 27.5 36.4
Prestn 67.0 69.6 62.3 62.7 50.0 44.0 43.5 47.1 21.4 21.4
Redng 66.0 60.0 78.6 79.5 92.3 69.2 92.3 89.3 81.3 90.0
Sheff 57.0 42.3 52.8 29.5 3.7 2.7 9.2 1.7 11.5 0.0
Shrew 50.0 36.8 23.8 22.2 20.0 0.0
Stevng 26.0 42.2 67.2 39.7 42.4 51.2 45.8 36.0 12.5 60.0
Sthend 41.0 32.1 32.0 37.9 20.8 16.7 0.0 77.8 83.3 *
Stoke 28.6 6.7 55.6
Sund 51.0 57.7 60.5 51.6 46.9 73.5 64.3 64.0 70.0 40.0
Swanse 84.0 87.5 92.0 94.3 90.9 88.1 96.5 97.8 86.7 100.0
Truro 45.8 34.9 39.5 5.7 6.3 6.3 33.3 16.7 40.0
Tyrone 42.9 50.0 50.0 33.3 0.0
Ulster 83.3 60.0 100.0 80.0 0.0
Wirral 57.6 76.7 63.6 60.0 71.4 64.3 14.3 14.3
Wolve 91.0 88.1 84.1 81.8 71.4 57.8 55.3 55.0 64.7 100.0
Wrexm 9.8 3.7 19.0 9.5 16.7 25.0 54.5 55.6 60.0 100.0
York 33.0 44.0 58.3 62.9 62.5 58.3 40.9 63.6 46.7 66.7
England 49.0 48.0 49.0 44.3 43.5 41.0 37.7 35.6 314 34.6
N Ireland 29.9 27.9 34.9 34.3 58.3
Scotland 54.0 51.5 51.1 47.6 48.0 47.5 53.1 72.7 82.1 85.9
Wales 26.0 33.2 37.8 37.0 31.3 34.1 40.6 36.2 48.9 55.6
UK 48.0 47.3 48.2 44.1 43.1 40.9 39.2 39.0 37.2 42.8
Blank cells, data not available for that year
*no deaths recorded
these data were entered. The Scottish centres overall had Causes of death within one year after 90 days
the highest rate of data return. Several centres have Treatment withdrawal as a cause of death (table 6.19

shown significant improvement in data returns but and table 6.20) was more common in the older age
others that were reporting these data in previous years group.

appear to have discontinued collection.

Causes of death in incident RRT patients

Causes of death within the first 90 days
See table 6.19.

Causes of death in prevalent RRT patients in 2009

Table 6.21 and figures 6.25 and 6.26 show the frequency
of the causes of death for both prevalent dialysis and trans-
plant patients. These data are neither age-adjusted nor
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Table 6.19. Cause of death in the first 90 days for incident patients by age, 2000-2008

All age groups

<65 years =65 years

Cause of death Number of deaths %

Number of deaths % Number of deaths %

Cardiac disease 479 28
Cerebrovascular disease 86 5
Infection 292 17
Malignancy 137 8
Treatment withdrawal 260 15
Other 153 9
Uncertain 282 17
Total 1,689

No cause of death data 2,120

114 31 365 28
20 5 66 5
47 13 245 19
37 10 100 8
43 12 217 16
33 9 120 9
73 20 209 16

367 1,322

470 1,650

Table 6.20. Cause of death in 1 year after 90 days for incident patients by age, 2000-2008

All age groups

<65 years =65 years

Cause of death Number of deaths %

Number of deaths % Number of deaths %

Cardiac disease 684 24
Cerebrovascular disease 152 5
Infection 512 18
Malignancy 282 10
Treatment withdrawal 450 16
Other 196 7
Uncertain 529 19
Total 2,805

No cause of death data 3,637

212 27 472 24
40 5 112 6
149 19 363 18
100 13 182 9
71 9 379 19
68 9 128 6
159 20 370 18
799 2,006
1,047 2,590

adjusted for differences in the comorbidity between the two
groups. Cardiac disease as a cause of death was less common
in the transplanted patients as these were a pre-selected low
risk group of patients. Malignancy and infection were both
responsible for a greater percentage of deaths in the trans-
planted group. Treatment withdrawal still occurs in the
transplanted group, in patients who choose not to restart
dialysis when their renal transplant fails.

Table 6.22 shows there were no differences in the
causes of death between transplanted patients aged
<55 or =55 years. Table 6.23 shows these data for
dialysis patients. Dialysis patients aged 65 years and
over were significantly more likely to withdraw from
treatment than younger patients but otherwise causes
of death were similar in both age groups.

Table 6.21 Cause of death in prevalent RRT patients by age and modality on 1/1/2009

All age groups

Dialysis Transplant

Cause of death Number of deaths %

Number of deaths % Number of deaths %

Cardiac disease 381 23
Cerebrovascular disease 76 5
Infection 339 21
Malignancy 150 9
Treatment withdrawal 208 13
Other 150 9
Uncertain 348 21
Total 1,652

No cause of death data 2,352

341 24 40 18
68 5 8 4
279 19 60 28
101 7 49 23
207 14 1 0
127 9 23 11
312 22 36 17
1,435 217
1,965 387
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Fig. 6.25. Frequency of causes of death for prevalent dialysis
patients in 2009
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Fig. 6.26. Frequency of causes of death for prevalent transplant
patients in 2009

Table 6.22. Cause of death in prevalent transplanted patients by age on 1/1/2009

All age groups <55 years =55 years

Cause of death Number of deaths % Number of deaths % Number of deaths %
Cardiac disease 40 18 10 16 30 19
Cerebrovascular disease 8 4 3 5 5 3
Infection 60 28 19 31 41 26
Malignancy 49 23 10 16 39 25
Treatment withdrawal 1 0 0 0 1 1
Other 23 11 9 15 14 9
Uncertain 36 17 10 16 26 17
Total 217 61 156

No cause of death data 387 106 281

Expected life years remaining on RRT

For the statistical methodology for this analysis please
refer to the methodology section at the start of this chapter.
Figure 6.27 shows the median remaining life years
expected by age band. All incident patients starting
RRT from 1997 to 2008 have been included in this

analysis and the projected median survival will be
different for low risk (e.g. polycystic kidney disease
with a transplant) vs. high risk (diabetic with previous
myocardial infarction on dialysis) patients even within
the same age band.

Conflicts of interest: none

Table 6.23. Cause of death in prevalent dialysis patients by age on 1/1/2009

All age groups <65 years > 65 years

Cause of death Number of deaths % Number of deaths % Number of deaths %
Cardiac disease 341 24 108 24 233 23
Cerebrovascular disease 68 5 20 5 48 5
Infection 279 19 94 21 185 19
Malignancy 101 7 31 7 70 7
Treatment withdrawal 207 14 43 10 164 17
Other 127 9 57 13 70 7
Uncertain 312 22 90 20 222 22
Total 1,435 443 992

No cause of death data 1,965 562 1,403
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Appendix 1: Survival tables

Survival in UK RRT patients in 2009

Table 6.24. One-year after 90-day incident survival by centre for 2008, unadjusted and adjusted to age 60

Unadjusted Adjusted Adjusted Unadjusted Adjusted Adjusted
lyr after 90d  lyr after 90d  1yr after 90d lyr after 90d  lyr after 90d  1yr after 90d

Centre survival survival 95% CI Centre survival survival 95% CI
Abrdn 92.52 94.05 88.6-99.8 L Rfree 94.49 95.30 92.4-98.3
Airdrie 89.19 90.96 83.1-99.6 L St.G 90.84 92.33 87.4-97.6
Antrim 94.44 96.55 92.1-100.0 L West 93.08 94.21 91.8-96.7
B Heart 91.27 93.05 88.5-97.8 Leeds 89.59 91.24 87.1-95.6
B QEH 86.46 89.04 85.5-92.7 Leic 89.43 91.59 88.3-95.0
Bangor 84.94 90.23 81.6-99.8 Liv Ain 80.56 84.56 74.8-95.6
Basldn 89.74 92.46 85.7-99.7 Liv RI 94.77 95.53 91.8-99.4
Belfast 82.95 87.75 81.2-94.8 M Hope 85.79 87.07 81.6-92.9
Bradfd 85.42 84.86 75.8-95.0 M RI 91.22 91.71 87.1-96.5
Brightn 80.73 86.71 81.6-92.1 Middlbr 82.59 85.81 79.4-92.7
Bristol 81.19 84.39 79.4-89.7 Newc 90.66 92.04 86.9-97.5
Camb 89.62 92.81 88.8-97.0 Newry 85.71 88.40 77.5-100.0
Cardff 85.31 87.78 83.0-92.8 Norwch 86.83 90.86 85.9-96.2
Carlis 83.33 85.49 74.8-97.7 Nottm 88.41 90.29 85.2-95.7
Carsh 81.90 86.81 82.8-91.1 Oxford 88.42 90.77 86.4-95.4
Chelms 90.91 94.34 88.4-100.0 Plymth 88.79 91.27 85.3-97.6
Colchr 77.95 85.30 77.9-93.4 Ports 85.00 87.79 83.1-92.7
Covnt 84.07 86.96 81.2-93.2 Prestn 78.03 80.34 73.4-87.9
Derby 89.77 92.45 87.8-97.3 Redng 94.23 95.15 91.1-99.4
Donc 90.15 92.18 82.7-100.0 Sheff 94.22 96.00 93.6-98.5
Dorset 88.83 92.65 87.9-97.7 Shrew 88.33 92.48 87.3-98.0
Dudley 66.02 66.12 53.3-82.1 Stevng 90.51 91.82 86.8-97.1
Dundee 82.67 88.99 82.5-96.0 Sthend 79.31 84.07 73.4-96.3
Dunfn 90.00 92.99 85.8—100.0 Stoke 89.40 91.60 86.2-97.3
Edinb 79.71 83.36 76.6-90.7 Sund 84.09 86.23 77.4-96.1
Exeter 80.99 87.51 82.8-92.5 Swanse 80.74 84.87 79.2-90.9
Glasgw 85.25 88.03 83.3-93.0 Truro 88.19 91.86 84.6-99.7
Glouc 95.35 96.47 91.9-100.0 Tyrone 95.83 97.21 92.1-100.0
Hull 84.48 87.26 81.6-93.3 Wirral 89.19 91.09 83.2-99.7
Inverns 87.62 90.71 81.4-100.0 Wolve 86.62 88.82 82.8-95.2
Ipswi 97.37 97.54 93.0-100.0 York 72.87 81.58 70.7-94.1
Kent 84.24 87.90 83.0-93.1 England 87.73 90.15 89.3-91.0
Klmarnk 86.90 91.35 83.7-99.7 N Ireland 87.09 90.91 87.2-94.7
L Barts 94.19 93.92 90.5-97.5 Scotland 85.22 88.79 86.3-91.4
L Guys 88.87 90.27 86.0-94.8 Wales 83.13 86.70 83.4-90.2
L Kings 86.55 88.89 84.3-93.8 UK 87.28 89.89 89.0-90.7

Excluded: Data from centres with less than 20 patients are excluded (Clwyd, Derry, D & Gall, Ulster, Wrexham)
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Table 6.25. Ninety day incident survival by centre for 2008, unadjusted and adjusted to age 60

Unadjusted Adjusted Adjusted Unadjusted Adjusted Adjusted
Centre 90 day survival 90 day survival 90 day 95% CI Centre 90 day survival 90 day survival 90 day 95% CI
Abrdn 96.4 97.5 94.2-100.0 L West 94.3 95.9 94.0-97.8
Airdrie 94.9 96.2 91.2-100.0 Leeds 91.9 94.0 90.8-97.2
Antrim 90.0 94.8 90.0-99.9 Leic 93.4 95.5 93.3-97.7
B Heart 91.4 94.5 91.0-98.1 Liv Ain 85.7 90.7 83.9-98.0
B QEH 91.4 94.1 91.8-96.5 Liv RI 95.1 96.3 93.2-99.5
Bangor 70.7 83.6 75.5-92.7 M Hope 95.7 96.5 93.9-99.3
Basldn 97.5 98.4 95.4-100.0 M RI 95.5 96.2 93.3-99.2
Belfast 97.1 98.2 95.9-100.0 Middlbr 93.5 95.7 92.4-99.1
Bradfd 92.1 93.0 87.3-99.1 Newc 95.9 96.9 94.0-99.9
Brightn 95.9 97.8 95.9-99.7 Norwch 95.5 97.5 95.1-99.9
Bristol 93.7 95.6 93.1-98.2 Nottm 91.4 93.7 89.9-97.6
Camb 93.8 96.4 93.8-99.1 Oxford 92.5 94.9 92.1-97.9
Cardff 96.7 97.6 95.6-99.7 Plymth 95.7 97.2 94.1-100.0
Carsh 93.0 95.8 93.6-97.9 Ports 91.8 94.2 91.3-97.3
Chelms 97.1 98.5 95.7-100.0 Prestn 96.4 97.1 94.4-99.9
Colchr 91.7 95.6 91.8-99.5 Redng 91.4 93.7 89.7-97.8
Covnt 93.9 95.5 92.3-98.8 Shefft 96.7 98.0 96.5-99.6
Derby 95.7 97.2 94.6-99.9 Shrew 98.4 99.1 97.5-100.0
Donc 88.5 92.7 85.3-100.0 Stevng 95.1 96.3 93.1-99.5
Dorset 87.1 93.1 89.2-97.2 Sthend 83.2 89.9 82.5-97.9
Dudley 89.4 92.3 86.1-98.9 Stoke 92.7 95.1 91.3-99.0
Dundee 84.4 91.6 86.7-96.8 Sund 97.8 98.3 95.1-100.0
Edinb 87.4 91.2 86.7-95.9 Swanse 95.1 96.7 94.2-99.3
Exeter 91.8 95.7 93.3-98.3 Truro 90.0 94.3 89.1-99.8
Glasgw 92.4 94.7 91.9-97.7 Wirral 92.9 95.2 90.2-100.0
Glouc 91.5 94.4 89.2-99.8 Wolve 95.5 96.8 93.8-99.9
Hull 92.9 95.1 91.8-98.5 Wrexm 85.7 89.7 80.1-100.0
Kent 95.7 97.3 95.1-99.5 York 83.8 91.8 85.8-98.3
Klmarnk 94.1 96.7 92.4-100.0 England 94.0 96.0 95.4-96.6
L Barts 97.6 97.6 95.6-99.7 N Ireland 95.4 97.4 95.6-99.2
L Guys 98.8 99.1 97.8-100.0 Scotland 92.2 95.1 93.5-96.6
L Kings 96.0 97.1 94.9-99.4 Wales 92.3 95.0 93.1-96.9
L St.G 97.9 98.5 96.4-100.0 UK 93.8 95.9 95.4-96.5

Excluded: centres with data from less than 20 incident patients (Clwyd, Derry, D & Gall, Ulster), centres with no deaths in 90 days (Carlisle,
Dunfermline, Inverness, Ipswich, Newry, Tyrone)
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Table 6.26. One year after 90-day incident survival by centre for incident cohort years 2000-2008, adjusted to age 60

Survival in UK RRT patients in 2009

One year after 90 days survival

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008
Abrdn 79.8 92.3 88.0 82.9 89.9 79.5 82.8 85.2 94.0
Airdrie 83.1 84.7 78.5 78.8 85.6 72.3 75.6 84.7 91.0
Antrim 86.2 94.4 84.9 96.6
B Heart 83.7 85.8 88.7 86.5 87.6 85.9 89.9 90.9 93.0
B QEH 88.5 90.3 87.8 93.3 89.0
Bangor 83.1 88.9 84.2 81.4 81.5 92.7 90.2
Basldn 91.9 95.1 92.4 91.0 87.8 92.5
Belfast 90.4 92.3 90.1 87.7
Bradfd 93.4 86.4 84.5 84.5 85.7 76.9 86.8 84.9
Brightn 87.9 83.2 90.3 94.2 86.7
Bristol 86.7 85.7 88.0 87.2 87.8 83.5 93.2 90.9 84.4
Camb 90.7 82.2 88.9 87.6 91.0 92.3 91.7 92.8
Cardff 88.6 83.1 83.0 89.3 86.3 88.4 85.9 81.9 87.8
Carlis 78.4 87.8 78.3 87.0 82.8 91.1 92.8 85.5
Carsh 86.2 76.1 84.6 90.8 86.9 91.6 85.8 89.2 86.8
Chelms 81.4 86.6 87.2 90.3 94.3
Clwyd 80.1 82.8
Colchr 85.3
Covnt 82.8 87.7 90.5 82.9 85.6 87.4 85.1 91.2 87.0
D & Gall 73.8 78.2
Derby 88.3 85.0 83.7 86.8 89.3 92.7 94.0 92.4
Derry
Donc 92.2
Dorset 86.3 91.2 82.7 90.0 86.1 92.7
Dudley 86.3 90.6 89.4 89.2 85.8 96.7 89.5 84.7 66.1
Dundee 77.6 86.8 84.0 89.6 84.2 85.6 89.7 79.4 89.0
Dunfn 72.2 70.2 87.0 85.7 87.9 77.1 83.2 85.3 93.0
Edinb 80.4 80.4 82.6 83.2 79.7 86.0 87.9 92.4 83.4
Exeter 85.4 85.4 87.1 85.2 86.8 86.2 87.8 86.8 87.5
Glasgw 84.7 79.8 83.8 85.5 81.2 84.4 84.8 88.2 88.0
Glouc 95.1 82.5 82.5 85.0 86.9 93.4 89.8 86.6 96.5
Hull 86.1 88.8 85.9 87.6 86.2 89.6 92.1 86.4 87.3
Inverns 84.1 91.7 83.7 88.0 83.5 85.4 91.0 80.1 90.7
Ipswi 98.3 93.7 91.2 85.6 96.1 94.3 97.5
Kent 92.5 87.9
Klmarnk 91.5 88.2 87.4 85.3 84.0 94.0 84.0 90.4 91.4
L Barts 87.6 93.0 91.6 87.9 93.9
L Guys 88.0 87.6 86.6 93.9 88.0 93.1 91.0 92.7 90.3
L Kings 88.1 85.9 88.8 88.9 88.8 88.3 88.9
L Rfree 91.6 92.3 93.4 95.3
L St.G 91.5 92.3
L West 93.2 95.6 91.9 94.1 94.0 92.0 94.2
Leeds 90.6 89.7 85.7 89.0 90.0 89.6 85.5 87.5 91.2
Leic 84.7 87.4 88.0 90.7 85.4 85.6 87.7 88.8 91.6
Liv Ain 85.5 86.3 80.4 84.6
Liv RI 87.2 85.0 83.4 84.8 91.1 83.8 89.6 95.5
M Hope 88.1 82.8 92.3 91.6 82.6 87.1
M RI 87.6 91.7
Middlbr 89.2 82.9 78.5 82.5 85.5 83.2 89.8 87.4 85.8
Newc 87.1 86.8 83.1 83.6 87.0 86.4 92.0
Newry 86.6 88.4
Norwch 86.1 90.2 89.0 89.0 90.9
Nottm 89.3 89.9 86.7 86.4 84.8 86.8 94.6 88.7 90.3
Oxford 90.0 86.6 89.0 87.9 90.6 87.0 90.8 89.2 90.8
Plymth 84.4 73.2 82.1 81.5 81.1 82.1 83.3 89.6 91.3
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Table 6.26. Continued

One year after 90 days survival

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008
Ports 86.7 86.2 87.9 89.4 83.5 86.4 89.9 87.8
Prestn 87.0 87.2 86.7 86.0 84.5 92.0 84.8 89.2 80.3
Redng 76.3 83.7 92.5 92.0 93.8 88.6 90.4 90.3 95.1
Sheff 94.9 94.3 84.4 90.1 89.9 92.1 89.5 87.2 96.0
Shrew 88.0 87.6 89.7 89.5 92.5
Stevng 91.1 81.2 87.7 94.8 87.7 79.7 88.4 88.8 91.8
Sthend 82.5 80.5 87.7 90.8 87.3 92.3 96.4 92.1 84.1
Stoke 85.5 91.6
Sund 83.6 85.2 71.3 81.4 88.1 82.5 82.6 87.6 86.2
Swanse 84.9 85.6 83.4 82.4 82.3 84.2 83.5 89.5 84.9
Truro 91.4 84.0 88.6 92.4 88.1 92.8 86.6 91.9
Tyrone 89.8 89.7 97.2
Ulster
Wirral 78.2 94.9 82.5 88.3 91.0 86.9 91.1
Wolve 87.4 77.1 88.0 82.7 88.0 85.9 90.1 90.8 88.8
Wrexm 85.2 83.2 93.2 83.9 91.8 91.8 90.8 90.7
York 83.6 87.0 82.4 78.7 90.0 85.3 83.2 94.6 81.6
England 87.5 86.5 86.6 88.2 87.7 88.6 89.4 89.6 90.2
N Ireland 89.8 91.8 89.6 90.9
Scotland 82.1 82.7 83.8 85.4 83.7 84.0 85.0 86.6 88.8
Wales 87.0 84.1 84.5 85.9 85.7 86.3 85.6 85.7 86.7
UK 86.4 85.8 86.1 87.7 87.2 88.0 88.9 89.1 89.9

Blank cells: centres with <20 patients for that year or centres with no data available for that year
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Table 6.27. One year prevalent survival by centre for prevalent cohort years 2000-2009, adjusted to age 60

One-year survival

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Abrdn 85.9 89.4 87.3 80.6 85.6 87.5 86.8 87.1 89.7 89.6
Airdrie 78.0 78.3 81.9 84.1 84.1 82.7 79.5 79.6 85.6 85.6
Antrim 83.6 92.0 85.7 89.1 89.6
B Heart 86.7 87.5 87.7 87.6 86.8 87.9 86.3 87.7 90.5 90.6
B QEH 89.2 89.1 88.8 88.6 88.7 90.2
Bangor 85.4 81.4 89.6 86.4 89.3 80.7 88.7 84.5
Basldn 81.6 88.0 90.7 90.2 91.0 93.1 92.4
Belfast 86.3 86.8 90.8 87.3 87.4
Bradfd 80.3 87.8 82.6 88.0 86.4 82.6 84.4 88.0 85.4
Brightn 87.2 84.1 87.7 87.6 89.5 87.6
Bristol 87.2 86.2 87.7 88.8 86.8 87.5 87.7 89.2 87.2 84.9
Camb 86.1 86.7 86.9 87.6 87.7 89.0 88.2 92.8 90.4
Cardff 85.3 85.8 86.0 80.9 84.5 84.4 84.4 88.8 82.8 86.8
Carlis 82.8 89.1 81.1 83.0 82.6 85.8 84.4 86.2 87.0 81.3
Carsh 83.1 83.8 82.9 85.2 88.0 86.5 89.2 88.9 90.0 89.3
Chelms 87.0 82.2 85.7 86.3 84.6 85.7
Clwyd 88.2 89.0 75.7 81.8 78.9 90.7 87.9 87.8
Colchr 90.9
Covnt 87.3 85.4 85.5 87.8 88.7 89.4 85.5 87.2 87.9 90.9
D & Gall 87.2 83.5 83.4 85.3 83.3 90.6 82.1 90.2 85.5 88.2
Derby 89.0 89.6 86.7 88.9 88.2 89.0 87.5 90.9 90.9
Derry 86.8 92.4 90.8
Donc 93.9 83.9
Dorset 90.2 88.1 90.4 86.3 87.4 89.8 89.8
Dudley 85.6 83.4 83.4 84.8 86.9 86.4 87.3 87.0 89.4 88.9
Dundee 77.2 86.3 85.2 84.0 85.5 87.8 87.6 84.0 84.2 93.8
Dunfn 76.6 79.4 82.7 83.9 89.1 91.1 88.9 89.1 90.2 87.6
Edinb 82.8 81.7 83.8 83.3 86.2 86.0 86.8 88.2 88.2 86.5
Exeter 86.3 85.2 87.5 86.7 86.1 84.3 90.9 87.4 85.5 85.1
Glasgw 86.1 83.5 85.9 83.9 85.6 87.4 86.5 88.4 87.8 88.6
Glouc 89.2 80.0 84.2 82.3 89.3 88.7 91.2 88.0 87.4 92.0
Hull 81.5 87.1 87.5 85.6 85.7 84.9 85.8 90.2 87.0 87.9
Inverns 81.4 89.0 88.6 87.6 86.9 87.1 86.4 94.5 89.1 92.2
Ipswi 82.5 85.1 90.5 86.2 85.0 85.5 91.6 85.1
Kent 86.6 88.0
Klmarnk 80.6 85.5 82.7 82.4 87.2 84.8 91.5 87.0 88.8 88.3
L Barts 83.9 85.6 88.3 89.2 88.7 90.7
L Guys 86.2 86.7 86.3 88.7 88.6 89.2 87.8 90.7 90.1 91.3
L Kings 81.1 77.5 81.6 86.5 88.9 84.9 88.4 87.9
L Rfree 90.1 90.5 90.5 91.3 89.7
L St.G 95.9 94.0 89.9
L West 89.7 91.4 91.1 91.6 91.7 91.9 90.5 92.2
Leeds 83.4 85.4 87.2 86.2 85.2 88.8 89.2 88.2 87.8 89.2
Leic 83.3 84.7 84.1 83.7 85.2 87.2 84.6 90.1 89.6 88.7
Liv Ain 90.8 90.9 87.2 97.0 86.8 91.0 89.0 92.2
Liv RI 81.2 82.1 84.5 85.9 84.0 88.1 85.4 87.5 89.2
M Hope 84.6 82.2 84.5 86.3 88.4 87.2 88.1
M RI 85.9 86.7 87.4
Middlbr 84.1 84.2 84.4 84.5 83.2 86.1 85.5 87.2 87.2 86.9
Newc 83.1 81.0 81.1 86.2 84.0 86.6 87.0 87.5
Newry 86.0 88.0 87.1 90.6 94.7
Norwch 87.0 87.7 89.9 87.0 90.9 89.0
Nottm 85.2 87.1 83.1 85.1 86.4 85.1 83.3 89.5 88.4 87.9
Oxford 87.8 88.3 85.6 86.6 88.1 87.5 88.0 87.4 88.3 89.0
Plymth 85.1 87.5 76.7 84.9 86.9 87.5 83.5 82.9 88.4 85.7
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Table 6.27. Continued

One-year survival by centre and year

Centre 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Ports 83.8 80.8 81.6 89.1 85.4 84.8 89.8 88.7 89.0
Prestn 85.8 87.2 86.4 84.8 85.8 85.7 86.6 90.9 90.4 89.7
Redng 84.1 79.0 86.3 82.4 90.0 86.4 89.4 90.0 89.5 92.1
Sheff 84.2 88.0 90.5 91.0 87.8 87.1 89.2 88.7 88.8 89.4
Shrew 85.3 87.3 86.3 89.4 89.1 88.3
Stevng 89.6 91.2 86.6 88.4 89.5 88.6 89.8 89.7 92.9 90.5
Sthend 85.5 88.9 89.6 87.2 89.2 86.7 83.6 85.9 90.2 91.1
Stoke 84.6 87.4 88.3
Sund 77.1 79.3 78.4 76.0 82.8 86.5 79.5 83.3 87.7 85.7
Swanse 84.6 87.6 80.8 82.4 87.9 89.3 86.1 88.5 89.7 87.6
Truro 89.1 82.9 90.4 90.2 86.0 92.0 89.1 90.4 88.6
Tyrone 88.9 82.7 93.1 93.4 87.1
Ulster 86.1 91.6 89.4 92.3 87.5
Wirral 93.8 84.5 87.7 89.5 89.4 88.1 88.9 90.4
Wolve 84.6 90.1 86.7 83.9 86.6 87.6 89.6 88.0 93.2 89.5
Wrexm 84.3 88.1 87.3 86.0 86.2 84.6 85.1 88.9 86.0 90.2
York 86.7 80.0 85.4 81.3 83.1 88.7 83.5 89.1 88.3 88.0
England 85.4 85.9 85.7 86.1 87.1 87.4 87.9 88.7 89.2 89.2
N Ireland 86.0 87.7 89.2 89.7 89.0
Scotland 83.1 83.7 85.0 83.6 85.8 87.0 86.4 87.5 87.7 88.8
Wales 84.8 86.8 84.8 82.5 85.5 85.9 85.0 88.1 85.9 87.2
UK 84.9 85.7 85.6 85.5 86.8 87.3 87.6 88.6 88.9 89.0

Blank cells: data not available for that year or less than 20 patients in that year
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Key Words Summary

Arterio-venous fistula - Arterio-venous graft - End stage

renal disease - End stage renal failure - Haemodialysis - * 1 year mean centre level survival was 86.4% (95%
Survival - Tunnelled haemodialysis catheter CI: 82.2-90.9) in 2006.

* Definitive access (AVF or AVG) was used by a mean
of 69.8% of patients in included centres in 2005.

* The type of access in use was able to explain only
6% of the variation in centre level survival.
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Introduction

The type of vascular access used for chronic haemo-
dialysis has been postulated as one of the predictors of
patient survival [1] mainly thought to be due to higher
rates of infection and septicaemia in patients dialysing
using cuffed, tunnelled dialysis catheters compared
with arterio-venous fistulae (AVF) and arterio-venous
grafts (AVG) [2, 3]. Early studies in incident patients in
the USA found that those starting dialysis with a catheter
had higher rates of late presentation to a nephrologist,
greater burdens of comorbidity, lower serum albumin
and creatinine [1] and were more likely to be under-
weight [2]. Whilst these studies attempted to adjust for
these recognised differences between patient groups
there is the possibility that bias by indication remains.
One of the aims of the DOPPS 1 and 2 studies was to
examine the effect of vascular access type on outcomes
at a dialysis centre level to try and minimise this bias
by indication [4]. The majority of patients enrolled in
studies comparing survival using different types of
dialysis access were not from the UK but from the USA
[1-3], US/Europe/Japan/Australia and New Zealand
combined [4, 5] and Australia/New Zealand [6]. The
results may not apply to the UK where the rate of late
presentation, diabetes and Black ethnicity, all of which
affect survival, are much lower [7].

The above studies largely apply to incident dialysis
patients in whom the confounding factors of the reason
for use of venous catheter, such as late presentation,
are particularly important. Conclusions from incident
patients may not be applicable to well-established preva-
lent patients on haemodialysis who for a number of
reasons may elect for, or be recommended to continue
to use venous dialysis catheters. Some renal centres main-
tain that excellent long-term results can be obtained with
appropriate choice of patient, catheter type and catheter
care [8] and challenge the published recommendations
on long-term use of catheters.

This is an observational UK centre level study
reporting on the relationship between the percentage of
established prevalent patients using definitive access
and the subsequent 1 year survival.

Methods

The UK Renal Registry (UKRR) collects clinical and bio-
chemical data for all patients receiving RRT in the UK from
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day 0; the data collection methods have been described in detail
elsewhere [9]. In brief, renal information technology systems
operating in English, Welsh and Northern Irish renal centres
with appropriate software links to the UKRR database are able
to export quarterly data files electronically to the UKRR on a
predefined dataset including demographic data, primary renal
diagnosis, postcode of residence at initiation of RRT and RRT
modality. Data from renal centres in Scotland are submitted
electronically via the Scottish Renal Registry. Data on vascular
access are not routinely collected.

Data from a vascular access audit, performed by the Renal
Association, in March 2005 were used. The percentage of
haemodialysis patients using an AVF or AVG on dialysis on the
31st March 2005 in the main centres and satellite units was
obtained and 1 year survival calculated until 31st March 2006.
Patients receiving less than 3 months of dialysis at this date
were excluded from the survival analyses.

Regression analysis was used to assess the amount of
variation in 1 year survival that could be explained by the
percentage of patients using an AVF or AVG in a centre. The
results were weighted based on the number of patients in each
centre. Survival was adjusted to age 60 and then by the per-
centage of patients with diabetes and who were non-White in
each centre.

Results

There were vascular access audit data on 17,409
patients from 54 renal centres of which 16,984 (97.6%)
patients also dialysed in centres which reported to the
UKRR in 2005. This represented 74.8% of the patients
known to the UKRR in 2005 which at that time
represented 65 of the 72 renal centres in the UK.

15,418 patients survived for 1 year and 1,566 patients
died or were lost to follow up in this time period. The
mean centre level 1 year survival was 86.4% (95% CI:
82.2-90.9) and was 86.9% (95% CI: 82.8-91.2) after
censoring for transplantation (table 7.1). The mean per-
centage of haemodialysis patients using definitive access
(AVF or AVG) in a centre was 69.8% (SD 10.4) patients
(table 7.2).

In the analyses adjusted for age alone a small positive
association was found between the percentage of HD
patients using an AVG or AVF in a centre and 1 year
uncensored survival (3=0.06, p=0.04). The type of
access in use was able to explain 6% of the variation in
centre level survival (figure 7.1).

Adjusting this analysis for the percentage of non-
White and diabetic patients in each centre did not
change the association found (3= 0.06, p=0.04).
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Table 7.1. One year survival of patients on dialysis on the 31st March 2005, uncensored and censored for transplantation

1 year survival uncensored 1 year survival censored
Centre N % LCL UCL % LCL UCL
Abrdn 211 87.7 83.5 92.1 87.3 83.1 91.8
Airdrie 182 83.3 78.2 88.8 82.7 77.5 88.4
Bangor 90 86.2 79.8 93.1 86.7 80.5 93.4
Barts 468 84.8 81.9 87.8 85.4 82.7 88.3
Basildon 167 90.9 86.3 95.7 90.3 85.5 95.2
Belfast 311 86.8 83.4 90.3 86.3 82.8 90.0
Bheart 350 87.0 83.7 90.5 87.6 84.5 90.9
BQEH 699 88.3 86.2 90.5 88.9 86.9 91.0
Bradfd 195 85.4 80.7 90.4 86.3 81.8 91.0
Brightn 317 83.8 80.4 87.4 84.4 81.0 87.8
Bristol 480 86.5 83.7 89.4 87.4 84.8 90.1
Camb 181 86.2 82.7 89.9 87.5 84.2 90.9
Carlis 96 85.7 79.0 92.9 85.8 79.3 93.0
Chelms 126 81.9 75.7 88.6 82.6 76.6 89.0
Clwyd 192 80.2 71.2 90.4 83.4 75.0 92.8
Covnt 274 88.9 85.7 92.3 89.5 86.4 92.7
D&Gall 81 91.5 85.7 97.7 91.0 84.9 97.5
Derby 293 87.4 83.5 91.4 88.1 84.5 91.9
Dundee 344 88.3 84.2 92.6 87.8 83.6 92.3
Dunfn 140 91.2 86.6 96.1 90.9 86.1 95.9
Edinb 271 86.6 82.8 90.5 86.1 82.2 90.1
GlasRI 385 88.0 84.9 91.3 87.4 84.1 90.8
GlasWI 362 88.3 85.0 91.6 87.8 84.4 91.3
Glouc 197 88.3 84.0 92.9 88.4 84.1 93.0
Guys 421 89.1 86.3 91.9 89.5 86.8 92.2
Hull 324 83.8 80.0 87.8 84.5 80.9 88.4
Inverns 112 87.6 82.3 93.3 87.2 81.7 93.1
Ipswi 253 84.1 78.6 90.0 84.8 79.8 90.2
Kings 374 86.3 82.7 90.1 86.7 83.2 90.4
Klmarnk 129 85.2 79.7 91.1 84.7 79.0 90.8
Leeds 257 88.3 85.8 91.0 88.9 86.4 91.4
Leic 627 86.3 83.8 88.9 87.3 85.0 89.7
Livrpl 545 84.4 81.3 87.6 85.1 82.1 88.3
ManWst 321 82.9 78.9 87.1 83.5 79.7 87.6
Middlbr 383 85.1 81.0 89.4 85.9 82.0 90.0
Newc 312 86.1 82.1 90.3 87.3 83.5 91.2
Norwch 287 86.1 82.1 90.4 87.1 83.3 91.1
Nottm 398 84.5 81.2 87.9 85.3 82.1 88.5
Oxford 423 87.4 84.7 90.1 87.8 85.2 90.4
Plymth 139 86.3 81.4 91.5 87.3 82.7 92.2
Prestn 353 84.9 81.5 88.4 85.7 82.4 89.0
Redng 236 85.3 80.8 90.1 86.3 82.1 90.8
Sheff 564 86.6 84.1 89.2 87.0 84.5 89.5
Stevng 360 88.5 85.8 91.3 88.8 86.2 91.6
Sthend 165 86.5 81.7 91.6 87.5 83.1 92.1
Swanse 339 89.2 86.1 92.4 89.7 86.7 92.7
Truro 213 85.6 81.4 90.1 85.7 81.5 90.1
Tyrone 109 89.1 83.9 94.6 88.7 83.3 94.4
Ulster 91 87.0 78.7 96.3 86.6 78.0 96.1
Wirral 214 88.3 83.8 93.1 89.0 84.6 93.5
Wolve 294 86.9 83.2 90.8 87.6 84.1 91.3
Wrexm 113 82.9 76.8 89.5 84.5 78.9 90.5
York 174 86.8 81.3 92.7 88.1 82.9 93.5
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Table 7.2. Access type and dialysis modality for prevalent patients on the 31st March 2005

Number of patients
% HD patients with

Centre PD HD AVF AVG Tunnel Temp Other % PD % HD definitive access
Abrdn 43 168 139 19 [§ 4 0 20.4 79.6 94.1
Airdrie 43 139 85 0 53 1 0 20.6 79.4 61.2
Bangor 23 67 56 2 7 2 0 25.6 74.4 86.6
Barts 13 455 218 58 144 35 0 32.0 68.0 60.7
Basildon 45 122 84 0 36 2 0 19.7 80.3 68.9
Belfast 49 262 122 6 119 15 0 24.7 75.3 48.9
Bheart 42 308 213 15 80 0 0 8.6 91.4 74.0
BQEH 25 674 475 17 178 4 0 17.2 82.8 73.0
Bradfd 38 157 109 0 48 0 0 23.8 76.2 69.4
Brightn 28 289 147 28 112 2 0 23.9 76.1 60.6
Bristol 98 382 272 53 51 6 0 15.5 84.5 85.1
Camb 34 147 123 0 24 0 0 33.8 66.2 83.7
Carlis 22 74 47 0 30 0 0 16.3 83.7 61.0
Chelms 29 97 58 7 30 2 0 28.1 71.9 67.0
Clwyd 132 60 40 0 20 0 0 17.8 82.2 66.7
Covnt 31 243 185 2 54 2 0 21.1 78.9 77.0
D & Gall 11 70 34 2 34 0 0 17.6 82.4 51.4
Derby 95 198 147 1 49 1 0 22.7 77.3 74.8
Dundee 214 130 84 1 43 2 0 25.7 74.3 65.4
Dunfn 54 86 51 1 34 0 0 19.6 80.4 60.5
Edinb 49 222 155 5 58 4 0 18.7 81.3 72.1
GlasRI 99 286 223 5 47 11 0 9.8 90.2 79.7
GlasWI 85 277 196 8 68 4 1 20.9 79.1 73.7
Glouc 70 127 101 7 19 0 0 21.1 78.9 85.0
Guys 22 399 281 24 93 1 0 19.9 80.1 76.4
Hull 50 274 166 10 80 18 0 13.6 86.4 64.2
Inverns 39 73 47 16 8 2 0 34.8 65.2 86.3
Ipswi 150 103 68 1 34 0 0 39.8 60.2 67.0
Kings 112 262 172 17 67 6 0 24.5 75.5 72.1
Klmarnk 21 108 56 3 48 1 0 31.6 68.4 54.6
Leeds 101 156 121 2 31 2 0 38.6 61.4 78.9
Leic 140 487 333 4 122 7 21 30.1 69.9 69.2
Livrpl 210 335 225 14 75 16 5 25.1 74.9 71.3
ManWst 73 248 163 4 81 0 0 37.7 62.3 67.3
Middlbr 146 237 174 4 57 2 0 9.5 90.5 75.1
Newc 86 226 122 4 96 4 0 16.9 83.1 55.8
Norwch 15 272 136 12 123 1 0 15.3 84.7 54.4
Nottm 91 307 160 25 121 1 0 30.1 69.9 60.3
Oxford 111 312 228 6 71 0 7 31.3 68.7 75.0
Plymth 30 109 58 14 37 0 0 27.8 72.2 66.1
Prestn 46 307 228 6 60 1 12 26.6 73.4 76.2
Redng 68 168 112 4 52 0 0 36.1 63.9 69.1
Sheff 17 547 412 33 100 2 0 22.4 77.6 81.4
Stevng 36 324 204 4 116 0 0 14.1 85.9 64.2
Sthend 41 124 96 0 26 2 0 15.1 84.9 77.4
Swanse 77 262 226 9 4 23 0 22.7 77.3 89.7
Truro 65 148 110 4 34 0 0 23.7 76.3 77.0
Tyrone 109 55 0 51 3 0 9.2 90.8 50.5
Ulster 46 45 28 0 17 0 0 4.3 95.7 62.2
Wirral 53 161 98 [§ 56 1 0 14.8 85.2 64.6
Wolve 15 279 156 15 106 2 0 16.2 83.8 61.3
Wrexm 29 84 49 11 22 2 0 32.8 67.2 71.4
York 58 116 81 7 27 1 0 20.0 80.0 75.9

PD = peritoneal dialysis, HD = haemodialysis, AVF = arteriovenous fistula, AVG = arteriovenous graft, Tunnel = tunnelled, cuffed dialysis
catheter, Temp = temporary dialysis catheter, definitive access = AVF or AVG in use
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There was a small increase in mortality with higher
rates of dialysis catheter use at centre level. This study
was unable to adjust for individual patient characteristics
as this level of data was unavailable. To some extent, this
study has repeated work done by DOPPS and in the US
but for the first time has studied only prevalent dialysis
patients and looked at the UK dialysis population.

The rate of AVF/AVG use in this study was similar to
rates in prevalent patients within the DOPPS 1 and 2
studies [4]. A 20% higher risk of death was noted in
DOPPS 2 for those patients dialysing in centres with
>10% catheters [10]. When DOPPS 1 and 2 patients
were combined, a 12 % higher risk of death was seen
in facilities with greater than 10% catheter rates [11].
However there was little evidence that the proportion
of patients using a catheter was the determinant of
worse survival as centres with between 20-100% catheter
use had only a 13% higher risk of death [11] and one
might expect a dose related increase in risk of death
with higher catheter use if this was the causal mechanism
[12]. The analysis of change in facility achievement over
time within DOPPS 2 only compared the combination of
several factors thought to be associated with improved
survival rather than catheter use alone. However, when
these data were reanalysed, case-mix adjusted mortality
increased by 20% for every 20% higher rate of catheter
use [5].

Vascular access for haemodialysis needs to be reliable,
durable and efficient at providing adequate dialysis dose.

Fig. 7.1. Correlation between percentage
of haemodialysis patients using definitive

20 access in a centre and 1 year survival
(adjusted to age 60)

There was a higher rate of access intervention required
for each AVG (1.0 per patient/year) compared to AVF
(0.2 per patient/year) [13]. There was no evidence of
difference in flow rate or adequacy achieved between
AVF and AVG [14] and some evidence of reduced flow
rates leading to poorer achievement of dialysis adequacy
comparing AVF with catheters [13]. This was not borne
out in a recent study in Scotland where catheter mean
blood flow rate of 300mls/min was achieved and only
13% of catheters had to be removed due to poor flow
rates over a 2 year period [15]. Rates of infection are
the most significant complication of catheters with
rates being far lower in other types of access. In a large
meta-analysis involving 373,563 tunnelled, cuffed dialy-
sis catheters, there were 1.6 (95% CI: 1.5-1.7) infections
per 1,000 catheter days [16]. The relative risk of AVG
related infection compared to AVF was 1.47 (95% CI:
0.36-5.96) and 8.49 (95% CI: 3.03-28.20) compared
to tunnelled, cuffed dialysis catheters [17]. However
recent advances in exit site management and antibiotic
line locks may alter these outcomes.

There are no randomised controlled trials (RCT)
demonstrating improved patient survival with use of
AVF/AVG and whilst efforts have been made to reduce
the impact of unmeasured confounders in the relation-
ship between catheter use and survival this can never
be assured within observational analyses. Nevertheless
the Renal Association clinical practice guidelines suggest
65% of incident and 85% of prevalent HD patients use
an AVF with an AVG being second choice. The UK
National Health Service is about to introduce a dialysis
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tariff which will pay more for dialysis sessions performed
with an AVF or AVG than with a venous catheter in an
effort to encourage what is perceived as good practice
[18]. Given the preponderance of professional opinion
favouring AVF/AVG use, it is unlikely a RCT will ever
take place and so the analysis that will be possible with
data from the current large vascular access audit within
the UK will be important to determine best practice in
the UK.
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* URR dose in the HD population was greater in
those surviving on dialysis longer. Eighty-nine
percent of patients who had survived on dialysis
for more than two years achieved a URR >65%
compared with only 68% of those on dialysis for

Key Words
Adequacy - Haemodialysis - Urea reduction ratio

Summary
only 6 months.
 Data suitable for URR analyses were available in * There was large Vgriation b‘etvyeen centres in the
14,849 (77%) of the 19,316 adult patients receiving percentage of patients achieving the UK Renal
HD in the UK at the end of 2009. Association’s URR guideline. Differences in sampling
* In 2009, 85.5% of haemodialysis patients achieved a methodology of post-dialysis urea samples could
URR >65%, a small increase from 83% in 2008. explain part of the centre variability observed.

The median URR in 2009 was 74% (compared
with 73% in 2008).
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Introduction

Amongst patients with established renal failure (ERF),
the delivered dose of HD is an important predictor of
outcome [1] which has been shown to influence survival
[2—4]. The delivered dose of HD depends on treatment
(duration and frequency of dialysis, dialyser size,
dialysate and blood flow rate) and patient (size, weight,
haematocrit and vascular access) characteristics [5].
The two widely accepted measures of urea clearance are
Kt/V, the ratio between the product of urea clearance
(K, in ml/min) and dialysis session duration (t, in
minutes) divided by the volume of distribution of urea
in the body (V, in ml) and URR derived solely from
the percentage fall in serum urea (URR) during a dialysis
treatment. Whilst Kt/V is a more accurate descriptor of
urea clearance, its calculation is complex and requires
additional data items [6, 7] not commonly reported by
most centres. The UKRR has chosen URR rather than
Kt/V for comparative audit of haemodialysis adequacy
as these results are more widely available.

Based on published evidence, clinical practice guide-
lines have been developed by various national and
regional organisations [8-11]. There is considerable
uniformity between them with regard to the recom-
mendations for minimum dose of dialysis although
there are differences in the methodology advised. The
main objective of this study was to determine the
extent to which patients undergoing HD treatment for
established renal failure in the UK received the dose
of HD recommended in the UK RA clinical practice
guidelines [9].

Methods

Seventy-two renal centres in the UK submit data electronically
to the UKRR on a quarterly basis [12]. The majority of these
centres have satellite units but for the purposes of this study the
data from the renal centres and their associated satellite units
were amalgamated. Two groups of patients were included in the
analyses. Firstly, analysis was undertaken using data from the
prevalent HD patient population on 31st December 2009. For
this analysis, data for URR were taken from the last quarter of
2009 unless that data point was missing in which case data from
the 3rd quarter were taken. As the prevalent population only
included those patients alive on 31st December 2009, data from
those patients who had died before that date have not been
included in the analysis. The second analysis involved incident
patients who had started treatment with HD during 2009. For
these patients, analysis was undertaken using the last recorded
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URR during the quarter in which the patient had started dialysis.
Data from patients known to be receiving more or less than thrice
weekly HD were omitted from analysis. However, because not all
centres report frequency of HD, it is possible that data from a
small number of patients receiving HD at a different frequency
were included in the analyses.

Analyses of the data from both groups of patients included
calculation of the median URR and of the proportion of patients
who had achieved the RA guideline (as outlined below) in each of
the renal centres as well as for the country as a whole.

All patients with data were included in the statistical analyses at
a national level, although centres with fewer than 20 patients, or
providing less than 50% data completeness were excluded from
the comparison between centres.

The UK RA Clinical Practice Guidelines [9] in operation at the
time these data were collected were as follows:

HD should take place at least three times per week in nearly
all patients. Reduction of dialysis frequency to twice per week
because of insufficient dialysis facilities is unacceptable.

Every patient receiving thrice weekly HD should have
consistently:

* either URR >65%

* or equilibrated Kt/V (eKt/V) of >1.2 (or single pool Kt/V of
>1.3) calculated from pre- and post-dialysis urea values,
duration of dialysis and weight loss during dialysis).

To achieve a URR above 65% or eKt/V above 1.2 consis-
tently in the vast majority of the haemodialysis population
clinicians should aim for a minimum target URR of 70% or
minimum eKt/V of 1.4 in individual patients.

The duration of thrice weekly HD in adult patients with
minimal residual renal function should not be reduced
below 4 hours without careful consideration.

Patients receiving dialysis twice weekly for reasons of
geography should receive a higher sessional dose of dialysis.
If this cannot be achieved, then it should be recognised that
there is a compromise between the practicalities of dialysis
and the patient’s long-term health.

Measurement of the ‘dose’ or ‘adequacy’ of HD should be
performed monthly in all hospital HD patients and may be
performed less frequently in home HD patients. All dialysis
units should collect and report this data to their regional
network and the UKRR.

Post-dialysis blood samples should be collected either by
the slow-flow method, the simplified stop-flow method, or
the stop dialysate flow method. The method used should
remain consistent within renal units and should be reported
to the Registry.

The RA clinical practice guidelines for HD dose apply specifi-
cally to patients undergoing thrice weekly HD. In these patients it
is recommended that blood for biochemical measurement
(including pre-dialysis urea for URR) should be taken before
the mid-week dialysis session [9].

A potentially confounding factor is the methodology used
for taking the post-dialysis blood sample. Advice given to renal
centres following a postal survey in 2002 [13] aimed to achieve
uniformity and this was reflected in the RA guidelines [14].
These recommended that the post-dialysis blood samples
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should be collected either by the stop flow method, the simplified
stop flow method or the stop-dialysate-flow method. No reliable
data are available to clarify whether the important variations in
post-dialysis sampling methodology that were identified at that
time persist.

Results

Data completeness

Data regarding HD dose (URR) were available from
63 of the 72 renal centres which submitted data to
the UKRR (table 8.1). Data were available for 77%
(14,849) of the total prevalent population (19,316)
treated with HD who met the inclusion criteria for
these analyses.

Completeness in the 63 centres reporting URR data
was generally good, with 51 centres reporting on more
than 90% of patients and only one centre (Wirral) with
less than 50% completeness. The centre reporting on
less than 50% of prevalent patients was not included in
the centre-level analyses although the patients were
included in the national analyses. URR data were not
received from nine centres (Brighton, London Barts,
London Kings, London Royal Free, London St Georges,
Manchester Royal Infirmary, Newcastle, Stoke, Swansea).
The number preceding the centre name in each figure
indicates the percentage of missing data from that
centre.

Of the total incident patient population (4,531) start-
ing HD during 2009 and meeting the inclusion criteria
for URR analyses, 52% (2,362) had URR data available
during the first quarter of treatment.

Thirty-two centres submitted data regarding URR
within 3 months of starting HD on more than 20
patients, representing more than 50% of their incident
patient population.

Achieved URR

For prevalent patients, the median URR (74% for
UK; centre range 67%-80%) and percentage (85.5%
for UK; centre range 56%-98%) attaining the RA
guideline of a URR >65% from 62 renal centres are
shown in figures 8.1 and 8.2. Figure 8.3 illustrates the
close relationship between the two. All of the 47 centres
which achieved a URR >65% in at least 80% of patients
had a median URR of at least 70%. The 4 centres with a
median URR of 68% or less achieved the RA guideline
for HD dose in less than 65% of their patients. As

UK haemodialysis dose

Table 8.1. Percentage completeness of URR data returns

Centre % complete Centre % complete
Abrdn 99 L Rfree 0
Airdrie 100 L St.G 0
Antrim 99 L West 95
B Heart 95 Leeds 97
B QEH 95 Leic 99
Bangor 97 Liv Ain 68
Basldn 98 Liv RI 93
Belfast 97 M Hope 63
Bradfd 89 M RI 0
Brightn 0 Middlbr 95
Bristol 100 Newc 0
Camb 85 Newry 99
Cardff 94 Norwch 96
Carlis 100 Nottm 99
Carsh 92 Oxford 79
Chelms 100 Plymth 97
Clwyd 100 Ports 95
Colchr 99 Prestn 83
Covnt 97 Redng 96
D & Gall 98 Sheff 96
Derby 98 Shrew 94
Derry 93 Stevng 94
Donc 98 Sthend 95
Dorset 76 Stoke 0
Dudley 70 Sund 97
Dundee 97 Swanse 0
Dunfn 99 Truro 98
Edinb 99 Tyrone 98
Exeter 99 Ulster 100
Glasgw 97 Wirral 35
Glouc 100 Wolve 77
Hull 96 Wrexm 97
Inverns 90 York 68
Ipswi 100 England 75
Kent 93 N Ireland 98
Klmarnk 96 Scotland 98
L Barts 0 Wales 64
L Guys 91 UK 77
L Kings 0

previously reported, there continued to be considerable
variation between renal centres, with 19 centres attaining
the RA clinical practice guideline in >90% of patients
and 5 centres attaining the guideline in <70% of
patients.

Changes in URR over time

The change in the percentage attainment of the RA
clinical practice guidelines (URR >65%) and the median
URR for the UK from 1998 to 2009 are shown in
figure 8.4. Northern Ireland has provided data since
2005 and was included in these analyses.
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The proportion of patients attaining the RA guideline
increased from 56% to 85.5% whilst the median URR
has risen from 67% to 74% during the same time
period.

Variation of achieved URR with time on dialysis

The proportion of patients who attained the RA
guideline for HD was greater in those who had survived
on dialysis longer (figure 8.5). Of those dialysed for less
than 6 months, 68% had a URR >65%, whilst 89% of
patients who had survived for more than two years
attained the guideline in 20009.

The median URR during the first quarter after starting
HD treatment of the incident HD population in the UK
in 2009 was 66% (figure 8.6).
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The dose of delivered HD is recognised as having
an important influence on outcome in ERF patients
treated with HD and has been shown to correlate with
survival [2, 3]. It is therefore reassuring that the pro-
portion of UK patients achieving the RA guideline for
URR has been increasing in the last decade, with 85.5%
of the HD population achieving the URR guideline in
2009.

In order to consistently achieve a URR >65% the
UK RA clinical practice guidelines recommend that
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clinicians should aim for a minimum target URR of
70%. The median URR of patients undergoing HD in
the UK in 2009 was 74% (centre range of 67%-80%)
and only 6 centres had a median URR under 70%.
Median URR showed a good correlation with the
percentage achievement of URR target by centre. With
the exception of two centres (Stevenage, Manchester
Hope), those centres that reached a median URR
>70% all managed to achieve the target URR in at
least 75% of their population.

In 2009, 89% of patients in the UK who had survived
on HD for more than 2 years achieved the target of a
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Fig. 8.5. Percentage of prevalent

haemodialysis patients achieving URR
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Fig. 8.6. Median URR in the first quarter after starting RRT in patients who started haemodialysis in 2009

URR >65%. The figure for patients during the first 6
months after starting treatment was lower (68%).

There was a wide range (56%—-98%) of achievement of
the RA guideline between different centres which is likely
to reflect genuine differences in HD dose although
inconsistency in sampling methodology for the post-
dialysis urea sample may play a part [13].

The use of urea clearance for measurement of HD
dose is criticised by some [15] arguing that outcome is
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improved by longer treatment time independently of
urea removal [5, 16-20] and that clearance of ‘middle
molecules’ has an important impact [21, 22]. However,
no consensus has yet emerged on alternative markers
of HD dose and whilst this is the case the UKRR will
continue to audit HD adequacy on the basis of urea
clearance as assessed by URR.
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Summary

e In 2009, the median Hb of patients at the time of
starting dialysis in the UK was 10.2 g/dl with 55%
of patients having a Hb >10.0 g/dl.

e The median Hb of prevalent patients on HD in the
UK was 11.6 g/dl with an IQR of 10.6-12.4 g/dl.

e The median Hb of prevalent patients on PD in the
UK was 11.7 g/dl with an IQR of 10.7-12.6 g/dl.

e In 2009, 56% of HD patients had Hb >10.5 and
<12.5g/dl compared to 54% in 2008.

In 2009, 54% of PD patients had Hb >10.5 and
<12.5g/dl compared to 55% in 2008.

In England, Wales and Northern Ireland the median
ferritin in HD patients was 441 pg/L (IQR 289-629)
and 96% of HD patients had a ferritin > 100 pg/L.
These figures were almost identical to those in 2008
(median ferritin 436 pg/L (IQR 289-622), 95% of
patients with median > 100 pg/L).

In England, Wales and Northern Ireland the
median ferritin in PD patients was 249 pg/L (IQR
142-412) with 86% of PD patients having a ferritin
>100 pg/L.

In 2009, the mean Erythropoietin Stimulating
Agent (ESA) dose was higher for HD than PD
patients (9,507 vs. 6,212 IU/week) in England,
Wales and Northern Ireland.
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Introduction

This chapter describes UK Renal Registry (UKRR) data
relating to the management of anaemia in dialysis patients
during 2009. The chapter reports outcomes of submitted
variables and analyses of these variables in the context of
established guidelines and recommendations.

The renal National Service Framework (NSF) part one
[1] and the RA minimum standards document 3rd
edition [2] state that individuals with chronic kidney
disease (CKD) should achieve a haemoglobin (Hb) of
at least 10g/dl within 6 months of being seen by a
nephrologist, unless there is a specific reason why it
was unachievable. At present the UKRR does not collect
Hb measurements specifically from patients 6 months
after meeting a nephrologist. However an indication of
the attainment of this standard is given by the Hb of
the incident patient population (i.e. the Hb at the start
of dialysis). The achievement of these standards is
mainly through the use of iron therapy (oral and intrave-
nous) and Erythropoietin Stimulating Agents (ESAs).

The European Best Practice Guidelines (EBPG) [3] set
a minimum target of 11 g/dl but suggest not to go higher
than 12 g/dl in severe cardiovascular disease. The United
States Kidney Disease Outcomes Quality Initiative
(KDOQI) [4] guidelines set a target Hb range of 11—
12g/dl with a recommendation that the Hb target
should not be greater than 13.0g/dl. The NICE guide-
lines published in 2006 [5] and the 4th edition of the
RA Clinical Practice Guidelines 2006 [6] recommended
an outcome Hb of between 10.5 and 12.5g/dl (with
ESA dose changes considered at 11 and 12 g/dl) which
allows for the difficulty in consistently narrowing
the distribution to between 11 and 12 g/dl. Since 2007,
the UKRR Annual Report has reported how the attempt
to comply with both the 10.5-12.5¢g/dl range and the
minimum standard of Hb>10.0g/dl has impacted
on performance against a combination of measures.
The risks associated with low (<10g/dl) and high
(>13 g/dl) Hb are not necessarily equivalent.

The national and international recommendations for
target iron status in CKD used in this chapter remain
unchanged from the 2006 UKRR Annual Report. The
2007 Renal Association (RA) Clinical Practice Guidelines
Document, revised European Best Practice Guidelines
(EBPGII), Dialysis Outcomes Quality Initiative (DOQI)
guidelines and UK NICE anaemia guidelines all recom-
mend a target serum ferritin greater than 100 ng/L and
percentage transferrin saturation (TSAT) of more than
20% in patients with CKD. RA guidelines and EBPGII
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recommend hypochromic red cells (HRC) less than
10%. In addition, EBPGII recommends a target reticulo-
cyte Hb content (CHr) greater than 29 pg/cell. KDOQI
recommends a serum ferritin >200 pg/L for HD patients.
The NICE guidelines suggest that a hypochromic red cell
value >6% suggests ongoing iron deficiency.

To achieve adequate iron status across a patient popu-
lation, RA guidelines and EBPGII advocate population
target medians for ferritin of 200-500 ng/L, for TSAT of
30—40%, for hypochromic red cells of <2.5% and CHr
of 35pg/cell. EBPGII comments that a serum ferritin
target for the treatment population of 200-500 pg/L
ensures that 85-90% of patients attain a serum ferritin
of 100 pg/L.

All guidelines advise that serum ferritin levels should
not exceed 800 pg/L since the potential risk of toxicity
increases without conferring additional benefit. The
KDOQI and NICE guidelines advise against intravenous
iron administration to patients with a ferritin >500 pg/L.

Serum ferritin has some disadvantages as an index of
iron status. It measures storage iron rather than available
iron, behaves as an acute phase reactant and is therefore
increased in inflammatory states, malignancy and liver
disease and may not accurately reflect iron stores if
measured within a week of the administration of
intravenous iron. Of the alternative measures of iron
status available, HRC and CHr are generally considered
superior to TSAT. Both however require specialised
analysers to which few UK renal centres have easy
access. Since TSAT is measured infrequently in many
centres and most UK centres continue to use serum
ferritin for routine iron management, ferritin remains
the chosen index of iron status for this report.

The 5th edition of the UK Renal Association’s Anaemia
in CKD guideline [7] was published at the end 0f 2010 and
attempted to unify targets with those published in the
2010 update NICE guideline on anaemia management
in CKD [8]. In future reports the analyses will need to
analyse performance against these new standards, but as
this chapter examines 2009 data it remains appropriate
to report against the old guidelines which were in use at
the time. The KDIGO website [9] is a useful resource
for comparison of international anaemia guidelines.

Methods

The incident and prevalent RRT cohorts for 2009 were
analysed. The UKRR extracted quarterly data electronically from
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renal centres in England, Wales and Northern Ireland; data from
Scotland were provided by the Scottish Renal Registry. Patients
receiving dialysis on 31st December 2009 were included in the
prevalent analysis if they had been on the same modality of
dialysis in the same centre for 3 months. The last available
measurement of Hb from each patient from the last two quarters
of 2009 was used for analysis. Patients were analysed as a complete
cohort and also divided by modality into groups.

For the incident patient analyses, data from the first quarter
after starting dialysis were used. Patients commencing RRT on
PD or HD were included. Those receiving a pre-emptive
transplant were excluded.

The last available ferritin measurement was taken from the last
three quarters of the year and analysed for prevalent patients.
Scotland is excluded from the analysis as data regarding ferritin
is not included in its return.

The completeness of data items was analysed at both centre
and country level. As in previous years all patients were included
in analyses but centres with less than 50% completeness were
excluded from the caterpillar and funnel plots showing centre
performance. Centres providing relevant data from less than 20
patients were also excluded from the plots. The number preceding
the centre name in each figure indicates the percentage of missing
data for that centre.

The data were analysed to calculate summary statistics. These
were maximum, minimum and average (mean and median)
values. Standard deviations and interquartile ranges (IQR) were
also calculated. These data are represented as caterpillar plots
showing median values and quartile ranges.

The percentage achieving RA and other standards was calcu-
lated for Hb. The percentage of patients achieving serum ferritin
>100 pug/L, >200pug/L and >800 pg/L were also calculated.
These are represented as caterpillar plots with 95% confidence
intervals (ClIs) shown.

Longitudinal analysis was performed to calculate overall
changes in achievement of standards from 1998 to 2009.

The UK RA Clinical Practice [2, 6] and NICE [5] guidelines in
operation at the time these data were collected were as follows:

Patients with CKD should achieve a Hb of at least 10 g/dl
within 6 months of being seen by a nephrologist, unless there
is a specific reason why it could not be achieved.

Patients with CKD treated with RRT should have a Hb of
between 10.5 and 12.5 g/dl.

Patients with CKD should have a serum ferritin greater than
100 11g/L and percentage transferrin saturation (TSAT) of more
than 20%.

Serum ferritin levels in patients with CKD should not exceed
800 11g/L.

Data regarding ESAs were collected from all renal centres.
Erythropoietin data from the last quarter of 2009 were used.
Scotland was excluded from the analysis as data regarding ESA
was not included in its return. Centres were excluded if there
was <90% completeness of ESA data. Centres reporting fewer
than 70% of HD patients or fewer than 50% of PD patients treated
with ESAs were considered to have incomplete data and were
also excluded from further analysis. It is recognised that these
exclusion criteria are relatively arbitrary but are in part based
upon the frequency distribution graph of centres’ ESA use. The
percentage of patients on ESAs is calculated from these data and

Anaemia management in UK dialysis patients

incomplete data returns risk seriously impacting on any conclu-
sions drawn.

Data are presented as weekly erythropoietin dose. Doses of
darbepoietin were harmonised with erythropoietin data by multi-
plying by 200 and correcting for frequency of administration less
than weekly. No adjustments were made with respect to route of
administration.

The ESA data were collected electronically from renal IT
systems but in contrast to laboratory linked variables the ESA
dose required manual data entry. The reliability depended upon
who entered the data, whether the entry was linked to the
prescription or whether the prescriptions were provided by the
primary care physician. In the latter case, doses may not be as
reliably updated as the link between data entry and prescription
is indirect.

Results

Haemoglobin

Haemoglobin in incident dialysis patients

The Hb at the time of starting RRT gives the only
indication of concordance with current anaemia
management recommendations in the pre-dialysis
(CKD 5 — not yet on dialysis) group.

Patients for conservative care of established renal
failure were by definition excluded from the dataset.
Patients were similarly excluded if they received a
pre-emptive transplant. In the future the UKRR hopes
to collect and report CKD 5 data from patients who
subsequently commence RRT and for those managed
conservatively.

The percentage of data returned and outcome Hb are
listed in table 9.1. Nine of the ten renal centres excluded
from this analysis are relatively small centres which had
submitted data on fewer than 20 patients, only one was
excluded because data completeness was less than 50%
(Plymouth).

The median Hb of patients at the time of starting
dialysis in the UK was 10.2 g/dl with 55% of patients
having a Hb >10.0g/dl (vs. 10.2g/dl and 57% for
2009 report). The variation between centres remained
high (31-90%).

The median starting Hb by centre is shown in figure
9.1 and the percentage starting with a Hb >10.0g/dl
by centre is given in figure 9.2. The distribution of Hb
in incident dialysis patients during 2009 is shown in
figure 9.3.

Incident dialysis patients from 2008 were followed for
one year and the median haemoglobin (and percentage
with a Hb >10.0 g/dl) of survivors at the end of each
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Table 9.1. Haemoglobin data for new patients starting haemodialysis or peritoneal dialysis during 2009

Centre % data return N with data Median Hb g/dl 90% range Inter-quartile range % Hb >10g/dl
Abrdn 100 49 9.8 8.1-12.6 8.8—-10.5 39
Airdrie 91 41 9.7 7.7-12.9 8.5-10.7 49
Antrim 91 20 9.9 7.3-11.7 9.0-10.8 40
B Heart 99 91 9.7 7.2-12.7 9.0-11.2 44
B QEH 76 173 9.9 7.2-13.1 8.8-11.0 49
Bangor 97 28 11.5 8.8-13.0 10.6-12.3 82
Basldn 100 23 9.6 8.0-11.8 9.0-10.4 39
Belfast 91 41 9.3 7.2-12.2 8.6-10.2 41
Bradfd 96 49 10.0 7.8-12.7 9.1-11.2 51
Brightn 100 42 10.9 8.1-13.4 9.1-11.8 69
Bristol 100 132 9.9 8.1-12.5 9.2-10.6 49
Camb 93 101 9.9 8.1-12.6 9.1-11.2 45
Cardff 100 153 10.3 8.2-13.2 9.4-11.5 59
Carlis 100 21 11.0 8.8—-14.2 10.1-12.1 81
Carsh 96 184 10.4 8.6-12.5 9.7-11.2 66
Chelms 94 32 11.3 7.6—-15.3 10.3-12.6 81
Clwyd 100 15

Colchr 71 10

Covnt 90 94 10.3 8.1-12.3 9.4-11.0 61
D & Gall 94 16

Derby 93 67 10.0 7.7-11.7 9.3-10.9 51
Derry 100 13

Donc 97 38 10.2 7.3-12.6 9.0-11.1 55
Dorset 98 63 10.2 8.9-13.1 9.7-11.5 73
Dudley 98 57 9.5 7.0-12.1 8.7-10.4 33
Dundee 89 56 9.7 7.6-12.3 8.8-11.1 46
Dunfn 100 29 11.7 9.1-15.3 11.3-12.4 90
Edinb 100 78 10.9 8.0-13.7 9.9-12.2 74
Exeter 100 125 9.9 8.1-12.2 9.0-10.7 49
Glasgw 93 149 10.0 7.5-13.7 8.9-11.2 52
Glouc 100 73 9.8 7.7-12.3 9.0-11.0 47
Hull 96 92 10.3 7.8-12.9 9.2-11.3 60
Inverns 79 15

Ipswi 94 34 9.9 7.2-12.3 8.5-10.4 44
Kent 96 104 10.2 7.9-12.8 9.2-11.1 56
Klmarnk 69 24 10.2 8.7-11.7 9.5-11.1 67
L Barts 100 219 9.8 7.4-12.7 8.8-11.2 47
L Guys 61 87 9.8 7.9-12.1 8.6—-10.6 44
L Kings 100 116 9.9 8.5-12.5 9.1-10.8 48
L Rfree 67 72 10.2 7.8-13.5 9.3-11.5 57
L St.G 93 79 10.4 7.7-13.0 9.2-11.5 63
L West 84 249 10.7 8.6-13.6 9.8-12.0 71
Leeds 100 134 10.0 7.8-12.6 9.0-10.9 54
Leic 99 188 10.1 7.9-12.7 9.3-11.1 56
Liv Ain 79 27 9.8 7.9-13.3 8.5-10.8 37
Liv RI 95 96 10.5 8.0-13.5 9.1-11.5 63
M Hope 83 84 9.8 7.2-13.1 8.6-10.8 43
M RI 98 114 10.1 7.6-12.9 9.0-11.3 54
Middlbr 99 87 9.4 6.3-11.9 8.1-10.3 31
Newc 92 79 10.2 6.3-13.8 8.7-11.4 53
Newry 100 19

Norwch 87 41 10.3 7.6-12.9 9.4-11.3 61
Nottm 100 114 9.8 7.8-12.5 8.6-11.1 46
Oxford 99 140 10.3 8.1-13.2 9.3-11.7 60
Plymth 46 22

Ports 100 86 10.2 7.4-13.9 9.2-11.2 56
Prestn 95 115 10.2 8.1-12.8 9.2-11.1 55
Redng 100 91 10.1 7.8-12.9 9.0-11.3 56
Sheff 100 132 10.2 8.1-13.1 9.3-11.2 59
Shrew 98 41 10.7 8.7-14.3 9.2-11.9 66
Stevng 100 87 10.2 7.8-12.6 9.1-11.0 55
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Table 9.1. Continued

Anaemia management in UK dialysis patients

Centre % data return N with data Median Hb g/dl 90% range Inter-quartile range % Hb >10g/dl
Sthend 100 22 10.2 6.8—-13.7 9.1-11.0 59
Stoke 100 99 10.5 8.1-13.0 9.3-11.5 62
Sund 100 61 10.4 7.8—-13.6 9.2-11.6 64
Swanse 98 101 10.3 8.0-13.1 9.3-11.4 61
Truro 98 48 10.5 8.3-13.3 9.5-11.9 63
Tyrone 95 19
Ulster 100 13
Wirral 81 46 10.3 8.1-13.2 9.3-11.4 61
Wolve 100 63 10.0 8.1-12.8 9.0-11.3 52
Wrexm 94 16
York 98 41 9.8 8.3-12.5 9.1-10.6 41
England 93 4,485 10.1 7.8-12.9 9.1-11.2 55
N Ireland 95 125 9.9 7.5-12.5 8.8-10.8 50
Scotland 92 457 10.2 7.7-13.2 9.0-11.4 57
Wales 929 313 10.5 8.0-13.1 9.4-11.5 62
UK 93 5,380 10.2 7.8-13.0 9.1-11.2 55
Blank cells = centres excluded from analyses due to poor data completeness or low patient numbers
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Fig. 9.1. Median haemoglobin for incident dialysis patients at start of dialysis treatment in 2009
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Fig. 9.2. Percentage of incident dialysis patients with Hb >10g/dl at start of dialysis treatment in 2009
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quarter was calculated (figures 9.4 and 9.5). Hb is
markedly higher in those surviving 3 months reflecting
both the treatment administered and poor survival of
sicker, more anaemic patients.

The annual distribution (figure 9.6) of Hb in incident
dialysis patients has remained relatively stable since 2002.
The reduction in the proportion of patients with Hb
>12.0 g/dl seen in 2008 was sustained in 2009.

Haemoglobin in prevalent haemodialysis patients

Compliance with data returns and Hb outcome for
prevalent HD patients in the 72 UK renal centres are
shown in table 9.2.

The median Hb of patients on HD in the UK was
11.6g/dl with an IQR of 10.6-12.4¢g/dl. In the UK,
85% of HD patients had a Hb >10.0g/dl. These UK
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Fig. 9.5. Percentage of incident dialysis patients in 2008 with Hb
>10g/dl, by time on dialysis

averages are very similar to the values for 2008 published
in the 2009 Report. The median Hb by centre, compli-
ance with the previous UK minimum standard of Hb
>10.0g/dl and EBPG standard of Hb >11.0g/dl are
shown in figures 9.7, 9.8 and 9.9 respectively. The
distribution of Hb in HD patients by centre is shown
in figure 9.10. The compliance with the NICE and RA
Clinical Practice Guidelines recommended range of
10.5-12.5g/dl is shown in figure 9.11. The majority of
centres complied well with respect to both outcomes
but it was possible to fall within 2-3 SDs of the mean
in the funnel plot (figure 9.12) for a percentage of
patients with Hb >10.5 and < 12.5g/dl and yet have a
poor compliance with percentage of Hb >10.0g/dl
(figure 9.13). This demonstrates that compliance with
one standard (Hb >10.5 and <12.5g/dl) can be
achieved without compliance with another standard
(Hb >10.0g/dl). Table 9.2 can be used in conjunction
with figures 9.12 and 9.13 to identify centres.

Haemoglobin in prevalent peritoneal dialysis patients

In the UK 88% of patients on PD had a Hb >10.0g/dl
(table 9.3). The median Hb of patients on PD in the UK
was 11.7 g/dl with an IQR of 10.7-12.6 g/dl. These UK
averages are very similar to the values for 2008 published
in the 2009 Report. The median Hb by centre, compli-
ance with the UK minimum standard Hb >10.0g/dl
and EBPG Hb >11.0g/dl are shown in figures 9.14,
9.15 and 9.16 respectively. The compliance with recom-
mended range Hb >10.5 and <12.5g/dl (NICE &
RA) is shown in figure 9.17. The distribution of Hb in
PD patients by centre is shown in figure 9.18. The
funnel plot for percentage Hb >10.0g/dl is shown in
figure 9.19. Table 9.3 can be used to identify centres in
the funnel plot.
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Table 9.2. Haemoglobin data for prevalent HD patients

Centre % data N with Median 90%  Inter-quartile Mean  Standard % with Hb % with Hb % with Hb

return data Hb g/dl range range Hbg/dl deviation >10g/dl >11g/dl 10.5-12.5g/dl
Abrdn 99 185 11.6 8.9-13.2  10.6-12.3 11.3 1.4 84 66 61
Airdrie 100 147 11.4 9.2-13.5 10.7-12.0 11.4 1.2 93 69 67
Antrim 99 120 11.4 9.2-13.1 10.9-12.2 11.5 1.2 88 71 70
B Heart 96 388 11.5 8.6-13.5 10.4-12.4 11.3 1.5 81 63 54
B QEH 98 792 11.4 8.5-13.7 10.3-12.3 11.3 1.6 82 62 54
Bangor 100 74 11.8 9.4-13.4 10.8-12.5 11.6 1.3 89 70 55
Basldn 99 131 11.1 8.8-13.2  10.1-11.9 11.0 1.5 77 55 51
Belfast 96 220 11.1 8.8-13.6  10.3-12.1 11.2 1.4 81 57 56
Bradfd 94 166 11.4 9.2-13.7 10.5-12.4 11.4 1.4 87 63 57
Brightn 100 291 11.6 9.4-13.5 10.7-12.3 11.5 1.2 89 70 67
Bristol 100 403 11.2 8.7-13.7  10.3-12.1 11.2 1.5 81 55 53
Camb 93 304 11.7 8.7-13.5 10.7-12.5 11.5 1.4 86 70 57
Cardff 99 445 11.6 9.1-13.7 10.6-12.4 11.5 1.4 87 65 55
Carlis 100 57 11.4 9.8-13.6  11.0-12.2 11.6 1.1 93 81 70
Carsh 98 602 11.4 9.4-13.3 10.6-12.1 11.4 1.2 88 63 66
Chelms 100 109 12.0 9.6-14.0 11.2-12.9 12.0 1.5 88 79 45
Clwyd 91 67 12.1 8.8-14.7  10.7-13.3 11.9 1.9 84 70 46
Colchr 99 101 11.8 9.6-13.5 10.9-12.8 11.7 1.3 90 73 54
Covnt 98 307 11.1 9.0-13.2  10.3-11.9 11.1 1.4 82 55 57
D & Gall 98 49 11.3 9.1-13.2  10.8-12.1 11.3 1.3 84 65 65
Derby 100 236 11.8 9.1-13.5 10.8-12.5 11.6 1.4 86 71 57
Derry 100 60 11.6 9.0-13.5 11.0-12.5 11.6 1.3 92 75 63
Donc 100 109 11.9 9.2-14.1 10.6-12.7 11.7 1.5 88 70 53
Dorset 100 215 12.0 8.8-14.1  11.0-12.8 11.8 1.6 89 75 53
Dudley 85 122 10.5 8.4-13.1 9.6-11.9 10.7 1.7 67 39 42
Dundee 99 167 11.8 9.1-14.1  11.0-12.8 11.9 1.5 91 77 54
Dunfn 99 105 12.0 9.2-154  11.0-13.3 12.2 1.9 90 76 52
Edinb 100 246 12.0 9.7-14.7  11.2-13.0 12.1 1.6 92 80 54
Exeter 100 302 11.3 9.0-13.0  10.2-12.1 11.1 1.3 82 58 60
Glasgw 98 562 11.4 8.7-14.6  10.4-12.7 11.6 1.8 83 64 46
Glouc 100 173 11.5 9.3-13.5 10.3-12.4 11.4 1.4 87 64 55
Hull 100 300 11.6 8.9-13.9 10.8-12.4 11.6 1.4 89 71 60
Inverns 93 76 11.6 8.6-14.1 10.4-12.8 11.5 1.6 82 68 45
Ipswi 100 97 11.5 8.9-12.8  10.5-12.1 11.2 1.2 88 59 69
Kent 100 313 11.6 9.2-13.6  10.8-12.4 11.6 1.3 87 69 63
Klmarnk 97 136 11.5 9.2-13.4  10.5-12.3 11.4 1.3 88 65 60
L Barts 100 646 11.1 8.5-13.3 10.0-12.1 11.0 1.5 75 53 52
L Guys 97 519 11.0 8.6-13.1 10.0-11.9 10.9 1.4 75 51 51
L Kings 99 369 11.2 9.0-13.1  10.5-12.0 11.2 1.2 86 61 65
L Rfree 76 470 11.6 8.8-13.6  10.6-12.5 11.4 1.5 86 67 52
L St.G 100 247 11.3 8.6-13.4  10.1-12.1 11.2 1.6 77 59 51
L West 100 1,191 12.3 10.0-14.1 11.5-13.0 12.2 1.3 95 84 52
Leeds 99 463 11.5 9.0-13.6  10.6-12.3 11.4 1.4 86 65 58
Leic 100 705 11.6 8.8—-13.8 10.6-12.4 11.5 1.5 87 69 57
Liv Ain 71 96 11.5 9.2-13.0  10.6-12.2 11.4 1.2 86 68 64
Liv RI 98 363 12.2 8.7-14.4  10.9-13.2 12.0 1.7 87 75 41
M Hope 79 259 11.5 8.2-13.9 10.3-12.4 11.3 1.8 78 62 48
M RI 61 247 11.7 9.0-13.8  10.4-12.7 11.6 1.5 83 66 48
Middlbr 99 264 11.4 8.1-13.7  10.4-12.2 11.2 1.6 81 66 54
Newc 100 252 11.7 8.4-14.2  10.6-12.7 11.6 1.8 81 69 49
Newry 99 93 11.8 8.6-13.5 10.7-12.6 11.5 1.6 85 69 52
Norwch 100 295 11.7 9.4-13.4 10.9-12.4 11.6 1.3 91 71 61
Nottm 100 379 11.6 9.0-13.6  10.9-12.5 11.6 1.4 89 75 61
Oxford 100 334 11.5 8.9-13.7 10.4-12.3 11.4 1.6 83 64 53
Plymth 53 60 11.4 9.3-13.1 10.5-12.2 11.2 1.3 82 58 63
Ports 100 441 11.6 9.1-14.0  10.6-12.7 11.6 1.5 86 66 47
Prestn 96 432 11.4 9.1-13.7  10.6-12.2 11.4 1.4 86 66 59
Redng 100 248 11.6 9.0-13.6  10.8-12.4 11.5 1.3 87 72 62
Sheff 100 570 11.6 9.0-13.7  10.6-12.5 11.5 1.4 84 69 54
Shrew 100 182 11.6 9.6-13.7  10.8-12.6 11.7 1.3 94 70 55
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Table 9.2. Continued

Anaemia management in UK dialysis patients

% data N with Median 90%  Inter-quartile Mean  Standard % with Hb % with Hb % with Hb
Centre return data Hb g/dl range range Hbg/dl deviation >10g/dl >11g/dl 10.5-12.5g/dl
Stevng 100 351 11.4 9.2-13.2  10.5-12.1 11.3 1.2 86 65 64
Sthend 98 119 11.3 8.9-12.9  10.3-11.9 11.1 1.2 82 59 61
Stoke 100 277 11.6 9.2-13.5 10.5-12.4 11.4 1.4 81 66 56
Sund 99 164 11.7 8.8-13.9  10.6-12.6 11.5 1.6 84 67 49
Swanse 100 318 11.2 8.9-13.0  10.3-11.9 11.1 1.2 85 59 61
Truro 99 138 11.5 9.2-13.3 10.5-12.1 11.4 1.2 88 67 62
Tyrone 94 81 12.0  10.0-13.5 11.2-12.6 11.9 1.3 95 83 62
Ulster 100 86 11.4 9.1-13.1 10.6-12.1 11.3 1.2 87 62 67
Wirral 69 118 11.8 9.4-14.4 10.5-12.7 11.8 1.5 86 69 50
Wolve 100 287 11.6 8.7-14.2 10.8-12.6 11.6 1.5 89 70 58
Wrexm 100 71 11.7 10.1-13.7  11.0-12.8 11.9 1.2 97 76 54
York 98 166 12.0 9.0-14.5 11.0-12.6 11.9 1.5 90 76 55
England 96 16,170 11.6 8.9-13.7 10.6-12.4 11.5 1.5 85 66 56
N Ireland 98 660 11.5 9.1-13.5 10.7-12.3 11.4 1.4 86 67 61
Scotland 98 1,673 11.6 9.0-14.3 10.7-12.6 11.6 1.6 87 69 53
Wales 99 975 11.5 9.0-13.7 10.5-12.3 11.4 1.4 87 65 56
UK 96 19,478 11.6 8.9-13.7 10.6-12.4 11.5 1.5 85 67 56
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Fig. 9.9. Percentage of HD patients with Hb >11g/dl
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Fig. 9.10. Distribution of haemoglobin in patients treated with HD
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Fig. 9.11. Percentage of HD patients with Hb >10.5 and <12.5g/dl
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Fig. 9.12. Funnel plot of percentage of HD patients with Hb

>10.5 and <12.5g/dl

Table 9.3. Haemoglobin data