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Summary

. Data on comorbidity at the time of start of renal
replacement therapy (RRT) were submitted to the
UK Renal Registry (UKRR) for 7,786 (58.1%) inci-
dent patients between 2013 and 2014. In 2014, 11
centres provided data on 100% of new patients
and eight provided data for less than 5% of new
patients, highlighting the continued wide variation
in the completeness of data returns.

. In 2014, comorbidity data completeness in Wales
and Northern Ireland was around 90% compared
with 53% in England.

. In patients with comorbidity data, about half
(49.8%) had one or more comorbidities and in the
subgroup of patients aged 565 years, this increased
to 63.1%.

. Diabetes mellitus (listed as primary renal disease or
comorbidity) and ischaemic heart disease were the
most common comorbid conditions, observed in
36% and 20% of patients respectively. Most comor-
bid conditions were more prevalent in patients aged
565 years, but the prevalence rates for ischaemic
heart disease and malignancy were substantially
higher than the rest.

. In 2013–2014, 12.5% of incident RRT patients were
recorded as being smokers at initiation of dialysis;
this is a decrease from 14% in the previous two
years (2011–2012).

. Amongst incident RRT patients of White origin, the
prevalence of having at least one comorbid condi-
tion was approximately 14% and 7% higher than
in incident patients of Black and South Asian origin,
respectively.

. There was a higher prevalence of ischaemic heart
disease and peripheral vascular disease in patients
referred early to a nephrologist than amongst
patients referred late. Malignancy was much more
common in patients who were referred late.
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Introduction

There is a high prevalence of comorbid disease in
patients on RRT and the number and extent of comorbid
illnesses in patients initiating dialysis is increasing [1–3].
Demand for RRT is still growing and the proportion of
older patients (75+ years) on RRT is on the increase.
With the rising median age of RRT patients, there is
also a corresponding increase in comorbid conditions
in these patients. The mortality risk in RRT patients is
higher than in the general population and this risk is
affected by pre-existing comorbid conditions at initiation
of RRT.

The importance of comorbid conditions as predictors
of mortality and other adverse outcomes in patients on
RRT is well established in the literature [4–9]. This also
applies when comparing survival in different treatment
groups at centre [10–12] and international level [13].
The aim of this work is to describe the completeness of
comorbidity data submitted to the UKRR and the
prevalence of comorbid conditions and current smoking
status in patients starting RRT.

Methods

Study population
Incident adult (518 years) RRT patients from 2009 to 2014 in

the centres submitting data to the UKRR were considered. Of
these, patients who had data recorded on comorbid conditions
were included in statistical analyses. Data on completeness of
comorbidity returns from each centre and overall may differ
from those in previous UKRR reports due to some centres retro-
spectively entering previously missing comorbidity data.

Centre exclusions
The Scottish Renal Registry (SRR) does not report on comor-

bidities and the nine centres in Scotland are not included in
these analyses. There was concern that data extraction in four
centres 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 infor-
mation on current smoking (table 6.1) for each patient at the
time of starting RRT. Definitions of each of these conditions are
given in appendix B (www.renalreg.org/publications-reports/).

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, excluding smoking. Comorbidities 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, MI in the three
months prior to starting RRT, MI more than three months
prior to starting RRT or CABG/angioplasty.

. ‘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’.

Specific consideration needs to be made regarding diabetes
coding. The UKRR also collect data on primary renal disease
(PRD), and have used these data alongside the comorbidity data
to determine which patients had diabetes mellitus. The comorbid-
ity screen is intended to capture those patients who have diabetes
only when it is not the PRD, however some clinicians do enter ‘yes’
in the comorbidity field in such cases. Prior to statistical analyses,
these fields were examined together to identify these cases and
ensure diabetes was only counted as either the PRD or a comorbid
condition for a certain individual.

Ethnicity data reporting
Some centres electronically upload ethnicity coding to their

renal IT system from the hospital Patient Administration System
(PAS) [14]. Ethnicity coding in PAS is based on self-reported
ethnicity and uses a different system [14] to the remaining centres
where coding of ethnicity 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 and Others.

Table 6.1. Comorbid conditions listed in the UKRR dataset

Comorbid condition

. 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 grafting (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
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Appendix H (www.renalreg.org/publications-reports/) details the
regrouping of the PAS codes into the above ethnic categories.

Statistical methods
The statistical methods for the two individual sections of this

chapter are described separately.

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 575 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 statistically
significant differences between groups.

2) Late presentation (referral) and 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.
Referral times of 90 or more 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 co-
morbidity and referral time from centres with .75% data
completeness for referral time were included in this 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 the definition of the start date is included in chapter 13 of
the 2009 Annual Report [15].

Patient survival
Due to the high proportion of missing comorbidity data,

survival analyses have been excluded from this year’s annual
report. Previous analyses by the UKRR have shown that the sub-
group of patients with comorbidity data returned to the UKRR
was a select group of patients that had outcomes different to
those patients with missing comorbidity data and any subsequent

models developed using this subgroup of patients could result in
the introduction of bias into model results and possibly invalidate
results [16, 17].

All statistical analyses were performed using SAS version 9.3.

Results

Completeness of comorbidity returns from each
participating centre
Of the 38,339 patients starting RRT in 2009–2014,

only 22,762 (59.4%) had comorbidity reported to the
UKRR. Of the 13,390 incident RRT patients in 2013
and 2014, 7,786 individuals (58.1%) had comorbidity
data reported (tables 6.2, 6.3). Table 6.2 highlights the
continued wide variation in the completeness of data
returns with 11 centres providing comorbidity data on
100% of patients and eight centres providing data for
less than 5% of new patients in 2014. In 2014, comor-
bidity completeness in Wales and Northern Ireland was
substantially higher (approximately 90%) compared
with England (53%) (table 6.2).

When centres with 0% completeness for comorbidity
were excluded, the median percentage of comorbidity
returns in 2014 was 81.3%; for centres returning co-
morbidity data there has been an improvement in
completeness from 2009 of 8.5% (table 6.3), albeit with
a decline in 2012 and in the most recent year (2014).

Table 6.2. Percentage completeness of comorbidity data returns on incident patients from individual renal centres 2009–2014

Percentage completeness of comorbidity data

Centre 2009 2010 2011 2012 2013 2014

England
B Heart 63.6 78.7 94.7 92.1 93.9 99.0
B QEH 66.4 67.9 85.9 93.0 97.5 96.7
Basldn 89.3 91.4 95.5 90.6 100.0 89.1
Bradfd 96.4 92.4 100.0 98.6 98.4 100.0
Brightn 13.8 8.6 12.6 17.3 13.7 11.6
Bristol 86.5 96.4 95.0 89.2 97.7 84.5
Camb 3.0 0.0 0.8 2.4 3.7 4.7
Carlis 85.7 68.2 74.1 57.9 57.1 55.3
Carsh 79.7 73.6 80.7 59.0 30.1 11.4
Chelms 33.3 28.9 22.9 17.4 50.0 92.3
Colchr 4.4 0.0 0.0 0.0 0.0 100.0
Covnt 2.6 3.5 2.7 12.3 39.6 15.2
Derby 96.2 87.3 92.0 96.3 91.9 94.7
Donc 42.5 60.0 64.3 82.9 86.7 70.4
Dorset 90.4 95.8 100.0 94.5 100.0 100.0
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Table 6.2. Continued

Percentage completeness of comorbidity data

Centre 2009 2010 2011 2012 2013 2014

Dudley 6.0 11.6 4.7 5.4 70.6 87.8
Exeter 47.9 70.5 88.4 100.0 90.0 93.5
Glouc 68.4 47.5 51.7 43.4 52.8 15.7
Hull 84.7 87.2 97.3 99.0 93.4 100.0
Ipswi 2.6 9.1 0.0 4.6 0.0 0.0
Kent 92.1 100.0 100.0 100.0 100.0 100.0
L Barts 86.9 78.5 77.6 77.6 71.0 55.2
L Guys 7.0 3.5 5.0 1.6 2.3 1.9
L Kings 100.0 100.0 98.6 100.0 100.0 100.0
L Rfree 18.3 25.6 35.9 46.0 35.8 22.3
L St.G 60.9 61.2 55.6 45.7 40.5 42.9
L West 3.9 1.9 3.9 2.0 1.0 0.3
Leeds 90.4 91.2 98.1 99.4 99.5 100.0
Leic 69.9 65.4 49.6 64.7 58.8 42.9
Liv Ain 71.1 77.1 63.8 65.1 56.9 56.7
Liv Roy 55.1 42.9 42.3 58.7 64.2 48.2
M RI 65.5 41.5 39.0 33.5 29.0 34.2
Middlbr 93.8 96.0 98.0 97.5 98.2 97.1
Newc 36.1 69.2 85.7 79.6 94.6 97.2
Norwch 23.9 45.9 51.2 41.3 18.2 43.0
Nottm 97.7 96.6 99.1 99.0 99.1 95.5
Oxford 93.7 97.0 98.9 99.4 99.4 95.2
Plymth 84.2 76.8 71.7 67.3 65.6 41.5
Ports 72.8 64.0 65.8 66.7 71.8 26.7
Prestn 50.3 44.3 21.6 11.0 9.3 4.6
Redng 67.0 70.8 84.5 91.8 86.3 92.5
Salford 0.0 0.7 0.0 0.0 0.0 0.0
Sheff 54.7 77.3 77.8 83.3 91.2 78.8
Shrew 89.6 10.5 9.8 13.8 11.9 18.5
Stevng 95.9 0.0 1.8 1.8 0.0 0.7
Sthend 95.7 77.8 86.2 100.0 88.1 76.7
Stoke 100.0 73.7 42.9 58.1 69.5 81.3
Sund 98.4 92.6 100.0 98.6 98.0 95.2
Truro 87.9 84.8 92.3 4.1 0.0 0.0
Wirral 1.6 1.7 5.0 2.3 0.0 30.4
Wolve 100.0 100.0 98.7 98.9 71.4 16.5
York 74.4 97.4 98.0 96.2 97.2 95.3
N Ireland
Antrim 31.8 94.7 72.4 100.0 93.1 100.0
Belfast 50.9 55.7 50.0 67.7 83.3 77.8
Newry 100.0 95.2 100.0 94.1 100.0 94.7
Ulster 100.0 95.0 97.2 100.0 96.7 100.0
West NI 83.8 81.5 88.6 72.7 80.0 97.1
Wales
Bangor 83.3 96.2 100.0 81.0 87.5 59.1
Cardff 44.6 57.7 66.7 62.9 83.0 89.9
Clwyd 72.0 71.4 82.4 95.5 100.0 55.2
Swanse 98.2 88.8 96.6 97.4 94.6 100.0
Wrexm 94.7 100.0 100.0 100.0 100.0 100.0
England 59.2 57.1 58.8 58.8 58.2 52.8
N Ireland 66.7 77.3 77.0 80.0 88.6 90.7
Wales 69.1 74.5 81.2 80.5 89.4 89.4
E, W & NI 59.9 58.8 60.7 60.6 60.8 55.7
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Prevalence of multiple comorbidity
Including all incident patients from the years 2013–

2014 (N = 13,390), comorbidity data were available for
7,786 (58.1%). About half of these patients had one or
more comorbidities (49.8%) (table 6.4), but in the sub-
group of patients aged 565 years, this increased to
63.1% (table 6.5).

Frequency of each comorbid condition
Table 6.5 lists the prevalence of specific comorbidities

and the percentage of the total number of incident patients

for whom data were available for the comorbid condition.
Diabetes mellitus (either listed as the cause of PRD or as a
comorbidity) and ischaemic heart disease were present in
approximately 36% and 20% of patients respectively.

Prevalence of comorbidity by age group
The majority of comorbid conditions were more

prevalent in patients 65 years and over and a substantially
higher prevalence was evident for ischaemic heart disease
and malignancy. The proportion of patients with myo-
cardial infarction within three months prior to start of
RRT, ischaemic/neuropathic ulcers and prior amputation
were very similar in both younger and older patients, but
actual percentages were quite small (table 6.5). Smoking,
liver disease and diabetes listed as cause of primary renal
disease were more common amongst patients under
65 years of age.

With age categorised in 10–year age groups, the preva-
lence of most comorbidities has increased markedly in
patients across the age groups up to age group 55–64

Table 6.3. Summary of completeness of incident patient comorbidity returns (2009–2014)

Year
Combined

2009 2010 2011 2012 2013 2014 years

Renal centres included N 62 62 62 62 62 62
New patients N 6,202 6,105 6,303 6,339 6,527 6,863 38,339
Patients with comorbid data entries N 3,716 3,591 3,826 3,843 3,965 3,821 22,762
Percentage of patients with comorbid data entries 59.9 58.8 60.7 60.6 60.8 55.7 59.4
Median percentage amongst only centres returning .0% comorbidity 72.8 73.7 79.2 77.6 86.5 81.3 77.8

Table 6.4. Number of reported comorbidities in patients start-
ing RRT, as a percentage of those for whom comorbidity data
were available 2013–2014

Number of comorbidities

0 1 2 3 4 5+

Percentage 50.2 26.3 12.6 6.1 3.0 1.8

Table 6.5. Frequency with which each comorbid condition was reported in incident RRT patients 2013–2014

Age ,65 years Age 565 years
% overall

Comorbidity N (%) N (%) prevalence

Any comorbidity present 1,400 (36.2) 2,477 (63.1) 49.8
Angina 238 (6.3) 568 (14.9) 10.6
MI in past 3 months 60 (1.6) 119 (3.1) 2.4
MI .3 months ago 237 (6.3) 557 (14.7) 10.5
CABG/angioplasty 225 (5.9) 476 (12.4) 9.2
Cerebrovascular disease 318 (8.4) 536 (14.0) 11.2
Diabetes (not listed as PRD) 261 (6.9) 519 (13.5) 10.2
Diabetes listed as PRD 1,079 (28.5) 905 (23.8) 26.1
COPD 167 (4.4) 414 (10.8) 7.6
Liver disease 171 (4.5) 78 (2.0) 3.3
Claudication 126 (3.3) 305 (8.0) 5.7
Ischaemic/neuropathic ulcers 157 (4.1) 134 (3.5) 3.8
Angioplasty/vascular graft 83 (2.2) 215 (5.6) 3.9
Amputation 118 (3.1) 81 (2.1) 2.6
Smoking 546 (14.8) 383 (10.3) 12.5
Malignancy 262 (6.9) 767 (19.9) 13.4
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(figures 6.1, 6.2). Ischaemic heart disease (IHD) increased
sharply in patients aged 55 years and older and the
presence of PVD decreased in patients aged 75 years
and older. The prevalence of smoking status and the
comorbidities claudication, ischaemic/neuropathic ulcers
and amputation have reduced slightly in older patients.

Prevalence of comorbidity by ethnic origin
Figures 6.3 and 6.4 illustrate the presence of comorbid-

ity by ethnic origin and age group. There was evidence
that the prevalence of comorbid conditions in patients
of White origin was significantly higher than the other
ethnic groups. The prevalence of having at least one
comorbid condition recorded amongst incident RRT
patients of White origin was about 14% and 7% higher
respectively than in incident patients from Black and
South Asian origin (figure 6.3). Figure 6.4 shows the

higher prevalence of comorbid conditions in patients of
White origin in the younger and older age groups, with
fairly similar prevalence across the ethnic groups for
those aged 45–54 and 55–64 (figure 6.4).

Diabetes mellitus as PRD was much more frequently
reported in South Asian (44.8%) patients than in White
(23.0%) or Black (33.7%) patients. Diabetes as a comorbid
condition was more frequently reported in White patients
(table 6.6). The reported prevalence of PVD, COPD,
malignancy and smoking was highest in individuals of
White ethnicity, whereas IHD and cerebrovascular
disease were most prevalent in South Asian patients
(table 6.6).
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Fig. 6.1. Prevalence of ischaemic heart disease amongst incident
patients 2013–2014 by age at start of RRT
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Fig. 6.2. Prevalence of non-coronary vascular disease amongst
incident patients 2013–2014 by age at start of RRT
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Fig. 6.3. Presence of comorbid conditions at the start of RRT by
ethnic origin amongst patients starting RRT 2013–2014
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Fig. 6.4. Percentage of patients with comorbidity by ethnic origin
in each age group at the start of RRT 2013–2014
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Prevalence of comorbidity amongst patients with
diabetes mellitus
Table 6.7 describes comorbidity amongst patients

with and without diabetes (as either primary renal disease
or comorbidity). As would be expected, patients with
diabetes mellitus had a higher prevalence of peripheral
vascular disease (19.4% compared to 6.2% in non-
diabetic patients). Similarly, there was a substantially
higher prevalence of ischaemic heart disease (28.3% and
14.8% respectively) and cerebrovascular disease (15.6%
and 8.5% respectively) in diabetic patients. Similar pro-
portions of diabetic and non-diabetic patients were
smokers and had liver disease at the time of initiation
of RRT (table 6.7). Malignancy was much more common
in non-diabetic patients and may reflect ‘competing
risks’, with diabetic patients tending to die at a younger
age with cardiovascular disease, rather than developing
malignancy in older age.

Late presentation and comorbidity
Table 6.8 shows the presentation time for patients with

specific comorbidities. In total in 2013–2014, 5,600
patients contributed data to this analysis. Patients

referred to a nephrologist early had a higher prevalence
of peripheral vascular disease and ischaemic heart
disease. There was a much higher proportion of patients
with malignancy in the late referral group and more
patients with liver disease were also referred late.

Age and comorbidity in patients by treatment
modality at start of RRT
Although all comorbidities were more prevalent in

patients receiving haemodialysis as their initial modality
of treatment than in those starting on peritoneal dialysis
(table 6.9), substantial differences were noted for the
comorbid conditions angina, cerebrovascular disease,
diabetes (not listed as PRD), COPD and malignancy.
The median age for incident patients initiating treatment
on haemodialysis was substantially higher than those
patients starting treatment on peritoneal dialysis (67.5
years and 60.5 years respectively). For patients with a
pre-emptive transplant, the median age of patients with
comorbidity data was 51.8 years, which was substantially
lower than the corresponding age for dialysis patients
(66.1 years). For most of the comorbid conditions, the
median age of patients on haemodialysis (HD) was

Table 6.6. Prevalence of comorbidities amongst incident patients starting RRT 2013–2014 by ethnic group, as percentages of the
total number of patients in that ethnic group for whom comorbidity data were available

White South Asian Black Other

Comorbidity N % N % N % N %

Ischaemic heart disease 1,218 (20.2) 189 (26.4) 53 (10.6) 18 (11.8)
Cerebrovascular disease 658 (10.9) 100 (14.0) 56 (11.3) 16 (10.5)
Diabetes (not listed as PRD) 650 (10.7) 69 (9.6) 27 (5.4) 18 (11.8)
Diabetes (listed as PRD) 1,389 (23.0) 320 (44.8) 168 (33.7) 45 (30.2)
COPD 515 (8.5) 36 (5.0) 13 (2.6) 3 (2.0)
Liver disease 187 (3.1) 24 (3.3) 22 (4.4) 12 (7.8)
Peripheral vascular disease 751 (12.5) 36 (5.1) 39 (7.9) 10 (6.7)
Smoking 816 (13.7) 42 (6.1) 40 (8.6) 15 (10.2)
Malignancy 907 (14.9) 35 (4.9) 42 (8.4) 16 (10.5)

Table 6.7. Number and percentage of patients with and without diabetes (either as primary disease or comorbidity) who have other
comorbid conditions, incident patients starting RRT during 2013–2014

Non-diabetic patients Diabetic patients

Comorbidity N (%) N (%)

Ischaemic heart disease 667 (14.8) 725 (28.3)
Cerebrovascular disease 382 (8.5) 399 (15.6)
COPD 299 (6.6) 220 (8.6)
Liver disease 145 (3.2) 85 (3.3)
Peripheral vascular disease 280 (6.2) 492 (19.4)
Smoking 548 (12.5) 332 (13.4)
Malignancy 696 (15.4) 245 (9.6)
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higher than for patients on peritoneal dialysis (PD)
(table 6.9). A much lower percentage of the transplanted
patients had comorbid conditions present compared
to non-transplanted patients (19.6% and 52.0%

respectively) (table 6.10). The prevalence of comorbid-
ities was higher in non-transplanted incident patients,
especially IHD and cerebrovascular disease. The only
exception was liver disease where the prevalence

Table 6.8. Percentage prevalence of specific comorbidities amongst patients presenting late (,90 days) compared with those pre-
senting early (590 days) (2013–2014 incident patients)

Late referral Early referral

Comorbidity N (%) N (%)

Ischaemic heart disease 144 14.3 1,104 21.4
Cerebrovascular disease 89 8.8 598 11.5
Peripheral vascular disease 86 8.5 634 12.3
Diabetes (not listed as PRD) 112 11.1 520 10.0
Liver disease 50 5.0 151 2.9
Malignancy 223 21.9 640 12.3
COPD 87 8.6 394 7.6
Smoking 141 13.3 627 11.8

Table 6.9. Number (and percentage) of incident patients with comorbid conditions starting PD and HD in 2013–2014

HD PD

Comorbidity N (%) Median age N (%) Median age

Angina 676 (12.3) 72.4 119 (7.6) 68.1
MI in past 3 months 148 (2.7) 70.8 28 (1.8) 70.0
MI .3 months ago 648 (11.8) 72.6 132 (8.4) 68.4
CABG/angioplasty 552 (10.0) 71.0 133 (8.4) 68.9
Cerebrovascular disease 716 (13.0) 70.5 120 (7.6) 66.6
Diabetes (not listed as PRD) 643 (11.6) 70.2 113 (7.1) 68.7
COPD 500 (9.1) 72.1 70 (4.4) 68.4
Liver disease 205 (3.7) 61.2 30 (1.9) 58.2
Claudication 338 (6.1) 72.2 91 (5.7) 68.3
Ischaemic/neuropathic ulcers 237 (4.3) 64.1 50 (3.2) 60.4
Angioplasty/vascular graft 245 (4.4) 73.4 49 (3.1) 67.3
Amputation 159 (2.9) 61.8 37 (2.3) 64.7
Smoking 711 (13.3) 63.2 182 (11.7) 56.8
Malignancy 871 (15.7) 73.8 140 (8.8) 70.0

Table 6.10. Comorbidity amongst incident patients (2013–2014) who underwent transplantation (by the end of 2014) compared to
those who remained on dialysis or died

Not transplanted (HD or PD) Transplanted

Comorbidity N % Median age N % Median age

Patients with comorbidity data 7,255 59.3 66.1 531 46.3 51.8
No comorbidity present 3,482 48.0 59.6 427 80.4 49.9
Ischaemic heart disease 1,495 21.1 71.5 27 5.2 60.7
Cerebrovascular disease 836 11.8 70.0 18 3.4 51.6
Diabetes (not listed as PRD) 756 10.6 70.0 24 4.6 59.8
COPD 570 8.0 71.3 11 2.1 61.3
Liver disease 235 3.3 61.1 14 2.7 60.8
Peripheral vascular disease 847 12.0 69.4 11 2.1 47.1
Smoking 893 12.9 61.6 36 6.9 50.2
Malignancy 1,011 14.2 73.0 18 3.4 57.9
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between transplanted and non-transplanted patients was
similar.

Discussion

Data completeness in the UKRR and the pattern of
missing comorbidity data
Comorbidity data completeness continues to be a

cause for concern with overall completeness of comorbid-
ity reporting to the UKRR falling by about 5% in 2014 to
56%. Missing comorbidity data led to difficulties in per-
forming comparisons between renal centres. Research
by the UKRR has shown that patients with missing
comorbidity data generally have worse survival than
those patients without the comorbid condition, indi-
cating that there is a high unmeasured prevalence of
comorbid conditions for patients with missing comorbid-
ity data. Some renal IT systems have at times defaulted
missing comorbidity data to mean that the comorbid
condition was absent. Comorbidity data from these
centres were excluded from the annual report and any
subsequent statistical analyses. Treating missing comor-
bidity entries as an indication of the absence of the
comorbidity (i.e. a tick only if yes policy) should be
discouraged as it is not only impossible to distinguish
between missing comorbidity data and the absence of
comorbid conditions [16, 17], but also leads to an attenu-
ation of the effect of comorbidity on survival [17]. If the
subset of patients with complete comorbidity data is not
representative of all incident RRT patients in the UK,
then analyses will be biased as comorbidity data are not
representing the actual situation in the country accurately
and comorbidities will not be comparable at international
level [18]. Missing data also hamper case-mix adjustment
and can introduce selection bias in model estimates with
a resulting lack of generalisability of results. Case-mix
adjustment is integral to quality reporting [19, 20],
risk adjustment in clinical research [21, 22], resource
allocation and management of patients with comorbid
conditions in day to day practice [23].

Improving comorbidity data completeness
The first choice for improving comorbidity data com-

pleteness would be improving the collection of data by
identifying good practice and incentivising it in all
renal centres. In addition to this, a separate regular link-
age with administrative hospital episodes data in each of
the UK countries may be possible in the future, enabling

additional information on many prognostic risk factors
like comorbid conditions to be obtained. Comorbid con-
ditions identified from administrative hospital episodes
data will be used to augment the UKRR comorbidity
data where there are missing data in the UKRR database.
Currently only comorbidities at start of RRT are collected
by the UKRR. A regular data linkage with administrative
hospital episodes data would allow the identification of
accrued comorbidities after start of RRT. This would be
an important area of research as studies have shown
that not only comorbidities at start of RRT but also the
change in comorbid conditions were associated with out-
come [24]. In addition to this, multiple imputation, a
statistical approach of handling missing data, may also
be implemented. Research by the UKRR has shown
that multiple imputation is a viable option for imputing
missing data in the UKRR database.

Expansion of comorbidity data collected
From January 2016, renal centres will be expected to

expand the collection of comorbidity data by recording
comorbidity data continuously from the pre-dialysis
stage, not just when the patient starts RRT, which is
currently the case. The expansion of comorbidity data
collected will greatly improve the understanding of the
comorbidity burden in patients before starting RRT and
those on treatment for many years and will enhance
survival analysis.

It is very important to improve comorbidity data com-
pleteness. Robust comorbidity data are central to health
care systems, to audit renal centre outcomes adjusted
for comorbid conditions and for patient driven decision
making based on accurate risks and benefits of health
care treatments adjusted for comorbid conditions.

Conflicts of interest: the authors declare no conflicts of interest

References

1 U.S. Renal Data System. USRDS 2007 Annual data report: Atlas of
chronic kidney disease and end-stage renal disease in the United States.
National Institutes of Health, National Institute of Diabetes and Diges-
tive and Kidney Diseases, Bethesda, MD, 2007

2 Oreopoulos DG, Dimkovic N. Geriatric nephrology is coming of age.
J Am Soc Nephrol 2003;14:1099–1101

3 van Manen JG, Korevaar JC, Dekker FW, Boeschoten EW, Bossuyt PM,
et al. How to adjust for comorbidity in survival studies in ESRD patients:
a comparison of different indices. Am J Kidney 2002;Dis;40:82–89

4 Geddes, C.C., et al. The ERA-EDTA cohort study – comparison of
methods to predict survival on renal replacement therapy. Nephrology
Dialysis Transplantation, 2006;21(4):945–956

Comorbidity in UK RRT patients Nephron 2016;132(suppl1):145–154 153



5 Khan, I.H., et al. Comparing outcomes in renal replacement therapy:
How should we correct for case mix? American Journal of Kidney
Diseases, 1998;31(3):473–478

6 Liu, J.N., et al. An improved comorbidity index for outcome analyses
among dialysis patients. Kidney International, 2010;77(2)141–151

7 Hemmelgarn, B.R., et al. Adapting the Charlson Comorbidity index for
use in patients with ESRD. American Journal of Kidney Diseases,
2003;42(1)125–132

8 Miskulin, D., et al. Key Comorbid Conditions that Are Predictive of
Survival among Hemodialysis Patients. Clinical Journal of the American
Society of Nephrology, 2009;4(11):1818–1826

9 Miskulin D. Characterizing comorbidity in dialysis patients: principles
of measurement and applications in risk adjustment and patient care.
Peritoneal Dialysis International 2005;25(4):320–332

10 Hodsman A, Ben-Shlomo Y, Roderick P, Tomson CRV. The ‘centre
effect’ in nephrology: What do differences between nephrology centres
tell us about clinical performance in patient management? Nephron
Clin Pract 2011;119:1:c10–c17

11 Ansell D, Roderick P, Hodsman A, Steenkamp R, Tomson C. Chapter 6:
Survival of Incident and Prevalent patients; in Ansell D, Feehally J, Feest
TG, Tomson C, Williams AJ, Warwick G. UK Renal Registry Report
2007, UK Renal Registry, Bristol, UK, 2007

12 Khan IH, Campbell MK, Cantarovich D, Catto GR, Delcroix C, Edward
N, Fontenaille C, Fleming LW, Gerlag PG, van Hamersvelt HW,
Henderson IS, Koene RA, Papadimitriou M, Ritz E, Russell IT, Stier E,
Tsakiris D, MacLeod AM. Survival on renal replacement therapy in
Europe: Is there a ‘centre effect’? Nephrol Dial Transplant 1996;
11:300–307

13 Marcelli D, Stannard D, Conte F, et al. ESRD patient mortality with
adjustment for comorbid conditions in Lombardy (Italy) versus the Uni-
ted States. Kidney Int 1996;50(3):1013–1018

14 Office for National Statistics. The classification of ethnic groups (www.
statistics.gov.uk). 2005

15 Ford DJ, Fogarty DG, Steenkamp R, Tomson CR, Ben-Shlomo Y,
Ansell D. UK Renal Registry 12th Annual Report (December 2009):
Chapter 13: the UK Renal Registry advanced CKD study: frequency of
incorrect reporting of date of start of RRT. Nephron Clin Pract 2010;
115(Suppl.1):c271–278

16 Jager KJ, Zoccali C. Comorbidity data collection by renal registries – a
remaining challenge. Nephrol Dial Transplant 2009;24:2311–2313

17 Collier T, Steenkamp R, Tomson C, Caskey F, Ansell D, Roderick P,
Nitsch D. Patterns and effects if missing comorbidity data for patients
starting renal replacement therapy in England, Wales and Northern
Ireland. Nephrol Dial Transplant 2011;26:3651–3658

18 Stel, V.S., et al. Prevalence of co-morbidity in different European RRT
populations and its effect on access to renal transplantation. Nephrology
Dialysis Transplantation, 2005;20(12)2803–2811

19 Lacson Jr E, Teng M, Lazarus J, Lew N, Lowrie E, Owen W. Limitations
of the facility-specific standardization mortality ratio for profiling health
care quality in dialysis units. Am J Kidney Dis 2001;37:267–75

20 Lowrie EG, Lew NL. Death risk in hemodialysis patients:the predictive
value of commonly measured variables and an evaluation of death rate
differences between facilities.Am J Kidney Dis 1990;15:458–82

21 Greene T, Beck GJ, Gassman JJ, Gotch FA, Kusek JW, Levey AS, et al.
Design and statistical issues of the Hemodialysis (HEMO) Study.
Control Clin Trials 2000;21:502–25

22 Liu Y, Coresh J, Eustace J, Longenecker J, Jaar B, Fink N,et al. Associ-
ation between cholesterol level and mortality in dialysis patients.
JAMA 2004;291:451–9

23 Nissenson A, Collins J, Dickmeyer J, Litchfield T, Mattern W, McMahill
C, et al. Evaluation of disease-state management of dialysis patients. Am
J Kidney Dis 2001;37:938–44

24 Miskulin, D.C., et al. Comorbidity and its change predict survival in
incident dialysis patients. American Journal of Kidney Diseases, 2003;
41(1)149–161

154 Nephron 2016;132(suppl1):145–154 Steenkamp/Caskey

www.statistics.gov.uk
www.statistics.gov.uk

	UK Renal Registry 18th Annual Report: Chapter 6 Comorbidities and Current Smoking Status amongst Patients starting Renal Replacement Therapy in England, Wales and Northern Ireland from 2013 to 2014
	Introduction
	Methods
	 
	Table 6.1


	Results
	Completeness of comorbidity returns from each participating centre
	Table 6.2
	Table 6.3
	Table 6.4

	Prevalence of multiple comorbidity
	Table 6.5

	Frequency of each comorbid condition
	Prevalence of comorbidity by age group
	Figure 6.1

	Prevalence of comorbidity by ethnic origin
	Figure 6.2
	Figure 6.3
	Figure 6.4
	Table 6.6

	Prevalence of comorbidity amongst patients with diabetes mellitus
	Table 6.7

	Late presentation and comorbidity
	Table 6.8

	Age and comorbidity in patients by treatment modality at start of RRT
	Table 6.9
	Table 6.10


	Discussion
	Data completeness in the UKRR and the pattern of missing comorbidity data
	Improving comorbidity data completeness
	Expansion of comorbidity data collected

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


