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Introduction

This chapter describes the population of adult patients with end-stage kidney disease (ESKD) who were
receiving regular peritoneal dialysis (PD) in the UK at the end of 2017 (figure 4.1). This population comprises
patients who were on PD at the end of 2016 and remained on PD throughout 2017, as well as patients who
commenced/re-commenced PD in 2017. This latter group includes both incident renal replacement therapy
(RRT) patients who ended 2017 on PD and prevalent RRT patients who switched to PD from in-centre
haemodialysis (ICHD), home haemodialysis (HHD) or a transplant (Tx) in 2017. Consequently, the cohort of
patients receiving PD in a centre not only reflects differences in underlying population case-mix, but also
differences in the rates of acceptance onto RRT, survival on PD, transplantation and haemodialysis
(ICHD and HHD), and the care of patients on those other modalities, as described in other chapters of this
report. Patients on HHD will be reported in a separate chapter in next year’s annual report.
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Figure 4.1 Pathways adult patients could follow to be included in the UK 2017 prevalent PD population
Note that patients receiving dialysis for acute kidney injury (AKI) are only included in this chapter if they had a timeline or RRT modality
code for chronic PD at the end of 2017 or if they had been on RRT for 590 days and were on PD at the end of 2017
CKD – chronic kidney disease
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The infection analyses used a rolling two year cohort to be consistent with the reporting of infections in
chapter 3. The cause of death analyses were undertaken on historic prevalent cohorts to allow sufficient
follow-up time.

This chapter addresses the following key aspects of care of patients on PD for which there are Renal
Association guidelines (table 4.1):

. Complications associated with ESKD and PD – these include anaemia, mineral bone disorders and
metabolic acidosis

. Infections associated with PD – rates of PD peritonitis and the four infections subject to mandatory
reporting to Public Health England (PHE) are reported in this chapter – methicillin-resistant
Staphylococcus aureus (MRSA), methicillin-sensitive Staphylococcus aureus (MSSA), Escherichia coli
bacteraemia and Clostridium difficile.
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Rationale for analyses

The analyses begin with a description of the 2017 prevalent adult PD population, including the number on
PD per million population (pmp).

The Renal Association guidelines (https://renal.org/guidelines/) provide audit measures relevant to the care of
patients on PD and, where data permit, their attainment by UK renal centres in 2017 is reported in this
chapter (table 4.1). Audit measures in guidelines that have been archived (for example, ‘Blood borne viruses’
and ‘Nutrition’) are not included.

Some audit measures in current guidelines – for example, the target for glycated haemoglobin in those on
hypoglycaemia-inducing treatment – cannot be reported because the completeness of the required data items
is too low. Further detail about the completeness of data returned to the UK Renal Registry (UKRR) is
available on the UKRR website. Audit measures that cannot be reported because the required data items were
not collected by the UKRR are omitted.

Where revised target ranges are published, the measures in place at the time of patient care are reported.
However, where new guidelines remove audit measures, those targets are no longer reported – in this chapter
this applies to phosphate and parathyroid hormone.

Table 4.1 The Renal Association audit measures relevant to PD that are reported in this chapter

The Renal Association
guideline Audit criteria Related analysis/analyses

CKD mineral bone
disorder (2018)

Percentage of patients with serum calcium above the
normal reference range of 2.2–2.5 mmol/L

Table 4.5, figure 4.2

PD (2017) Plasma bicarbonate should be maintained in the normal
reference range 22–30 mmol/L

Table 4.5, figure 4.4

Anaemia (2017) Proportion of patients with serum ferritin ,100 mg/L
at start of treatment with erythropoiesis stimulating
agent (ESA)

Table 4.6, figure 4.8
(the UKRR does not hold
treatment with ESA start dates)

Proportion of patients with haemoglobin ,100 g/L not
on ESA

Table 4.7

Proportion of patients on ESA with haemoglobin .120 g/L Table 4.7, figure 4.10

Mean (median) ESA dose in patients maintained on ESA
therapy

Table 4.7

Peritoneal access (2009) .80% of PD catheters should be patent at 1 year
(censoring for death and elective modality change)

See chapter 1

Complications following PD catheter insertion See chapter 1

Peritonitis within 2 weeks of PD catheter insertion ,5% Figure 4.12

Planning, initiating and
withdrawing RRT (2014)

Number of patients withdrawing from PD as a proportion
of all deaths on PD

Table 4.9, figure 4.13

ESA – erythropoiesis stimulating agent
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For definitions and methods relating to this chapter see appendix A. The number preceding the centre name
in each caterpillar plot indicates the percentage of missing data for that centre. Caterpillar plots exclude
centres with ,70% data completeness but include centres with small numbers of patients.

As Colchester did not have any PD patients they were excluded from some of the analyses, although their
dialysis patients were included in the relevant dialysis population denominators.

Cambridge renal centre (Addenbrooke’s Hospital) was unable to submit patient level data for 2015–2017.
While data extraction issues have now been resolved, the UKRR and Cambridge are working to load and
validate the backlog of data for these years. Using aggregate numbers of patients starting RRT by
treatment modality, it is possible to report treatment rates for Cambridge, but no other quality assurance for
the service provided.
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Key findings
. 3,531 adult patients were receiving PD for ESKD in the UK on 31/12/2017, which represented 5.4% of

the RRT population
. The median age of PD patients was 64.4 years and 60.5% were male
. The median adjusted calcium for PD patients was 2.4 mmol/L and 14.5% were above the target range

2.2–2.5 mmol/L
. The median bicarbonate for PD patients was 25 mmol/L and 80.4% were within the target range

22–30 mmol/L
. The median haemoglobin and ferritin for PD patients was 111 g/L and 308 mg/L, respectively,

and 78.6% were on an ESA at a median dose of 4,000 IU/week
. The 2 year PD peritonitis rate (2016–2017 – England only) was 45/100 PD patient years

(1 : 26.7 months)
. There was no cause of death data available for 40.0% of deaths. For those with data, the leading cause

of death in younger patients (,65 years) was cardiac disease (30.1%) and in older patients
(565 years) was treatment withdrawal (25.1%).
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Analyses

Changes to the prevalent adult PD population

For the 71 adult renal centres, the number of prevalent patients on PD was calculated as both a proportion of
the prevalent patients on RRT and as a proportion of the estimated centre catchment population (calculated
as detailed in appendix A).

Table 4.2 Number of prevalent adult PD patients and proportion of adult RRT patients on PD by year and by centre;
number of PD patients as a proportion of the catchment population

Centre

N on PD % on PD Estimated
catchment
population
(millions)

2017
crude rate

(pmp)2013 2014 2015 2016 2017 2013 2014 2015 2016 2017

ENGLAND

B Heart 40 34 51 88 88 6.1 5.4 7.8 13.5 13.5 0.77 114
B QEH 137 143 142 143 162 6.7 6.7 6.3 6.0 6.4 1.78 91
Basldn 30 28 35 34 28 11.1 10.1 12.8 12.4 9.3 0.43 64
Bradfd 30 21 18 25 20 5.8 3.8 3.1 3.9 3.0 0.68 29
Brightn 79 64 67 64 59 9.1 7.0 7.1 6.5 5.8 1.36 43
Bristol 67 67 57 53 58 4.7 4.6 3.9 3.6 3.9 1.51 38
Camb 24 31 44 23 31 2.0 2.5 2.9 1.5 2.2 1.21 26
Carlis 27 26 38 35 28 11.9 10.4 13.5 12.6 10.0 0.34 83
Carsh 120 136 113 113 96 8.1 8.8 7.1 6.9 5.7 2.00 48
Chelms 21 27 27 33 35 8.7 10.3 9.5 12.0 12.4 0.53 65
Colchr 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0 0.31 0
Covnt 81 90 78 67 52 8.7 9.4 8.1 6.9 5.4 0.93 56
Derby 82 85 78 77 79 17.7 16.6 14.5 14.2 14.2 0.74 107
Donc 35 27 23 27 29 13.5 9.5 7.6 8.2 8.7 0.43 68
Dorset 48 51 42 36 35 7.7 7.7 6.2 5.2 4.8 0.90 39
Dudley 56 54 57 50 55 18.1 17.7 18.2 14.5 14.9 0.46 119
Exeter 74 94 82 84 75 8.3 9.9 8.5 8.3 7.1 1.14 66
Glouc 33 43 37 42 45 8.1 10.0 8.4 8.9 8.9 0.61 73
Hull 80 77 75 72 56 9.8 9.6 8.8 8.5 6.4 1.07 52
Ipswi 30 31 37 34 45 8.5 8.4 9.2 8.2 10.4 0.42 108
Kent 64 66 60 58 52 6.7 6.5 5.8 5.4 4.8 1.28 41
L Barts 193 223 207 202 236 9.2 10.1 9.1 8.5 9.5 1.92 123
L Guys 29 29 33 39 39 1.6 1.5 1.6 1.9 1.8 1.13 34
L Kings 104 91 90 91 97 10.8 8.9 8.3 8.2 8.5 1.23 79
L Rfree 132 143 154 159 145 6.9 7.1 7.4 7.3 6.6 1.59 91
L St.G 48 48 48 44 37 6.4 6.1 5.7 5.2 4.4 0.84 44
L West 61 64 71 101 122 2.0 2.0 2.1 3.0 3.5 2.51 49
Leeds 70 63 57 47 59 4.8 4.2 3.7 3.0 3.6 1.75 34
Leic 151 122 108 89 97 7.3 5.7 5.0 3.9 4.1 2.55 38
Liv Ain 30 39 38 27 22 15.8 18.0 17.2 11.9 10.2 0.51 43
Liv Roy 58 60 67 71 70 4.6 4.7 5.4 5.9 5.6 1.05 67
M RI 81 73 65 62 70 4.4 4.1 3.5 3.1 3.4 1.60 44
Middlbr 12 11 22 26 21 1.5 1.3 2.4 2.9 2.3 1.05 20
Newc 42 52 46 53 59 4.4 5.3 4.6 5.0 5.3 1.17 50
Norwch 39 35 38 48 43 5.7 5.1 5.1 6.2 5.5 0.82 52
Nottm 83 84 82 82 70 7.7 7.9 7.4 7.1 6.0 1.14 61
Oxford 99 82 95 95 68 6.3 5.0 5.6 5.4 3.6 1.77 38
Plymth 36 34 34 40 49 7.2 6.8 6.8 7.8 9.1 0.49 100
Ports 85 79 71 75 84 5.5 5.0 4.3 4.4 4.8 2.12 40
Prestn 56 58 53 40 34 5.1 5.0 4.4 3.3 2.7 1.56 22
Redng 76 72 66 56 39 10.4 9.5 8.5 7.1 4.9 0.95 41
Salford 84 94 94 106 117 9.5 9.7 9.7 10.4 10.5 1.56 75
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Table 4.2 Continued

Centre

N on PD % on PD Estimated
catchment
population
(millions)

2017
crude rate

(pmp)2013 2014 2015 2016 2017 2013 2014 2015 2016 2017

Sheff 70 62 64 55 55 5.3 4.6 4.6 3.9 3.8 1.44 38
Shrew 32 32 32 39 42 9.5 9.2 8.7 10.4 11.2 0.52 80
Stevng 45 27 15 21 23 6.0 3.5 1.8 2.3 2.6 1.26 18
Sthend 18 20 17 30 34 8.2 8.4 6.9 12.7 13.5 0.33 103
Stoke 87 83 75 79 73 12.0 10.7 9.5 9.6 9.0 0.93 78
Sund 12 18 18 17 16 2.9 4.0 3.9 3.4 3.0 0.65 25
Truro 24 21 22 18 15 6.5 5.5 5.3 4.2 3.5 0.43 35
Wirral 35 22 21 22 19 14.1 7.9 7.5 6.5 4.9 0.60 32
Wolve 84 79 79 69 54 14.8 13.8 13.6 12.1 9.3 0.70 77
York 27 29 29 33 35 6.6 6.3 5.9 6.2 6.3 0.52 68

N IRELAND

Antrim 15 13 20 16 14 6.7 5.7 8.4 6.6 5.6 0.30 46
Belfast 27 15 24 24 17 3.7 2.0 3.1 2.9 2.0 0.66 26
Newry 18 16 22 21 23 9.0 7.7 9.8 8.9 9.5 0.27 85
Ulster 6 4 6 6 6 3.9 2.7 3.5 3.6 3.3 0.27 22
West NI 15 14 12 10 9 6.3 5.1 4.1 3.3 2.9 0.36 25

SCOTLAND

Abrdn 25 27 26 21 22 4.8 5.4 4.9 3.8 3.9 0.61 36
Airdrie 14 9 16 24 16 3.6 2.3 3.8 5.5 3.4 0.57 28
D&Gall 15 15 11 10 6 12.6 11.5 8.5 7.6 4.4 0.15 39
Dundee 20 23 17 21 18 5.0 5.7 4.0 5.0 4.1 0.47 38
Edinb 30 21 26 36 34 4.1 2.8 3.4 4.6 4.1 0.99 34
Glasgw 44 39 55 54 48 2.8 2.4 3.2 3.1 2.7 1.66 29
Inverns 13 15 13 11 10 6.0 6.7 5.1 4.2 3.8 0.28 36
Klmarnk 43 36 37 33 24 14.5 12.0 11.9 10.4 7.1 0.37 65
Krkcldy 19 15 21 18 10 6.7 5.4 7.1 6.1 3.3 0.32 31

WALES

Bangor 13 16 15 16 17 13.1 15.7 8.2 8.9 8.8 0.23 74
Cardff 73 79 79 75 72 4.6 5.0 4.9 4.6 4.3 1.50 48
Clwyd 13 11 20 15 12 8.6 6.6 10.8 8.5 6.6 0.20 60
Swanse 58 53 62 67 74 8.4 7.5 8.1 8.7 9.4 0.94 79
Wrexm 22 30 37 32 27 8.8 10.6 12.6 10.3 8.5 0.25 106

TOTALS

England 3,161 3,144 3,072 3,094 3,072 6.6 6.3 6.0 5.8 5.6 55.62 55
N Ireland 81 62 84 77 69 5.3 3.9 4.9 4.3 3.8 1.87 37
Scotland 223 200 222 228 188 4.9 4.4 4.6 4.6 3.7 5.42 35
Wales 179 189 213 205 202 6.4 6.6 7.0 6.7 6.4 3.13 65
UK 3,644 3,595 3,591 3,604 3,531 6.4 6.1 5.9 5.7 5.4 66.04 53

Country dialysis populations were calculated by summing the dialysis patients from centres in each country. Estimated country
populations were derived from Office for National Statistics figures rather than from summing the estimated catchment
populations of renal centres which may cross country borders
pmp – per million population
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Demographics of prevalent adult PD patients

The proportion of PD patients from each ethnic group is shown for patients with ethnicity data – the
proportion of centre patients with no ethnicity data is shown separately.

Table 4.3 Demographics of adult patients prevalent to PD on 31/12/2017 by centre

Centre
N

on RRT
N

on PD
%

on PD
Median

age (yrs)
%

male

Ethnicity

%
White

% South
Asian

%
Black

%
Other

%
missing

ENGLAND

B Heart 654 88 13.5 65.0 65.9 62.5 21.6 13.6 2.3 0.0
B QEH 2,524 162 6.4 59.4 61.7 58.8 19.6 14.2 7.4 8.6
Basldn 301 28 9.3 68.7 67.9 92.9 3.6 3.6 0.0 0.0
Bradfd 674 20 3.0 52.0 40.0 60.0 35.0 0.0 5.0 0.0
Brightn 1,013 59 5.8 70.1 69.5 91.1 7.1 0.0 1.8 5.1
Bristol 1,473 58 3.9 64.9 70.7 94.8 1.7 3.4 0.0 0.0
Camb
Carlis 281 28 10.0 73.1 64.3 100.0 0.0 0.0 0.0 3.6
Carsh 1,681 96 5.7 67.7 56.3 77.4 15.1 6.5 1.1 3.1
Chelms 283 35 12.4 66.4 62.9 91.2 2.9 0.0 5.9 2.9
Colchr 127 0 0.0
Covnt 962 52 5.4 66.0 63.5 80.8 13.5 5.8 0.0 0.0
Derby 556 79 14.2 63.4 63.3 91.1 7.6 0.0 1.3 0.0
Donc 333 29 8.7 64.5 51.7 96.6 0.0 3.4 0.0 0.0
Dorset 734 35 4.8 71.2 57.1 97.1 0.0 2.9 0.0 2.9
Dudley 368 55 14.9 66.7 50.9 87.3 10.9 0.0 1.8 0.0
Exeter 1,054 75 7.1 68.9 56.0 81.3 1.3 0.0 17.3 0.0
Glouc 504 45 8.9 64.5 55.6 86.7 6.7 2.2 4.4 0.0
Hull 871 56 6.4 60.0 60.7 98.2 1.8 0.0 0.0 0.0
Ipswi 431 45 10.4 70.3 60.0 68.6 0.0 5.7 25.7 22.2
Kent 1,091 52 4.8 70.5 65.4 94.2 1.9 1.9 1.9 0.0
L Barts 2,497 236 9.5 60.2 60.6 28.8 39.0 17.8 14.4 0.0
L Guys 2,159 39 1.8 57.2 51.3 59.5 8.1 27.0 5.4 5.1
L Kings 1,145 97 8.5 59.0 53.6 49.5 12.4 34.0 4.1 0.0
L Rfree 2,193 145 6.6 63.9 54.5 44.2 26.8 21.7 7.2 4.8
L St.G 843 37 4.4 68.6 54.1 56.3 12.5 21.9 9.4 13.5
L West 3,498 122 3.5 66.1 60.7 50.0 26.2 17.2 6.6 0.0
Leeds 1,621 59 3.6 52.7 52.5 83.1 13.6 1.7 1.7 0.0
Leic 2,374 97 4.1 61.9 56.7 80.9 10.6 4.3 4.3 3.1
Liv Ain 216 22 10.2 58.0 50.0 100.0 0.0 0.0 0.0 0.0
Liv Roy 1,255 70 5.6 60.2 60.0 87.0 4.3 5.8 2.9 1.4
M RI 2,059 70 3.4 61.9 60.0 72.1 19.1 7.4 1.5 2.9
Middlbr 898 21 2.3 62.9 61.9 100.0 0.0 0.0 0.0 0.0
Newc 1,118 59 5.3 62.1 66.1 98.3 0.0 1.7 0.0 0.0
Norwch 776 43 5.5 66.0 76.7 95.3 2.3 2.3 0.0 0.0
Nottm 1,174 70 6.0 63.6 54.3 81.4 10.0 5.7 2.9 0.0
Oxford 1,878 68 3.6 68.8 67.6 84.5 3.4 6.9 5.2 14.7
Plymth 540 49 9.1 70.1 67.3 95.8 0.0 0.0 4.2 2.0
Ports 1,746 84 4.8 64.3 73.8 94.9 1.3 1.3 2.6 7.1
Prestn 1,268 34 2.7 65.5 67.6 88.2 11.8 0.0 0.0 0.0
Redng 796 39 4.9 68.8 61.5 77.1 17.1 5.7 0.0 10.3
Salford 1,115 117 10.5 61.9 64.1 81.2 17.1 0.9 0.9 0.0
Sheff 1,441 55 3.8 68.9 65.5 90.6 5.7 1.9 1.9 3.6
Shrew 376 42 11.2 65.8 73.8 95.2 2.4 2.4 0.0 0.0
Stevng 901 23 2.6 71.0 60.9 86.4 9.1 4.5 0.0 4.3
Sthend 252 34 13.5 72.2 64.7 88.2 8.8 2.9 0.0 0.0
Stoke 813 73 9.0 67.0 57.5 97.2 1.4 0.0 1.4 1.4
Sund 541 16 3.0 66.3 43.8 93.8 0.0 0.0 6.3 0.0
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Table 4.3 Continued

Centre
N

on RRT
N

on PD
%

on PD
Median

age (yrs)
%

male

Ethnicity

%
White

% South
Asian

%
Black

%
Other

%
missing

Truro 423 15 3.5 73.2 60.0 100.0 0.0 0.0 0.0 0.0
Wirral 387 19 4.9 69.2 73.7 94.7 0.0 5.3 0.0 0.0
Wolve 581 54 9.3 64.8 63.0 57.4 29.6 11.1 1.9 0.0
York 554 35 6.3 68.2 77.1 96.9 3.1 0.0 0.0 8.6

N IRELAND

Antrim 248 14 5.6 65.0 71.4 100.0 0.0 0.0 0.0 0.0
Belfast 843 17 2.0 66.9 41.2 100.0 0.0 0.0 0.0 29.4
Newry 241 23 9.5 76.1 60.9 100.0 0.0 0.0 0.0 0.0
Ulster 184 6 3.3 74.7 50.0 100.0 0.0 0.0 0.0 0.0
West NI 313 9 2.9 73.7 66.7 100.0 0.0 0.0 0.0 0.0

SCOTLAND

Abrdn 563 22 3.9 55.8 50.0 81.8
Airdrie 468 16 3.4 66.5 43.8 92.3 0.0 0.0 7.7 18.8
D&Gall 135 6 4.4 71.2 66.7 100.0
Dundee 439 18 4.1 65.1 55.6 94.4
Edinb 837 34 4.1 67.4 38.2 91.2
Glasgw 1,774 48 2.7 59.5 47.9 93.8
Inverns 263 10 3.8 69.0 50.0 90.0
Klmarnk 338 24 7.1 55.5 66.7 79.2
Krkcldy 299 10 3.3 61.3 50.0 90.0

WALES

Bangor 194 17 8.8 68.3 58.8 100.0 0.0 0.0 0.0 0.0
Cardff 1,684 72 4.3 68.0 62.5 91.7 5.6 1.4 1.4 0.0
Clwyd 181 12 6.6 70.8 58.3 91.7 8.3 0.0 0.0 0.0
Swanse 791 74 9.4 67.4 56.8 97.1 1.4 0.0 1.4 5.4
Wrexm 319 27 8.5 67.7 70.4 96.3 0.0 3.7 0.0 0.0

TOTALS

England 53,353 3,041 5.7 64.2 61.2 74.9 12.9 7.9 4.3 2.7
N Ireland 1,829 69 3.8 73.3 58.0 100.0 0.0 0.0 0.0 7.2
Scotland 5,116 188 3.7 62.0 50.0 83.5
Wales 3,169 202 6.4 67.8 60.9 94.9 3.0 1.0 1.0 2.0
UK 63,467 3,500 5.5 64.4 60.5 76.6 12.1 7.3 4.1 7.1

Blank cells – no data returned by the centre or data completeness ,70%
Breakdown by ethnicity not shown for centres with ,70% data completeness, but these centres are included in national averages
Cambridge is excluded from this table
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Primary renal diseases (PRDs) were grouped into categories as shown in table 4.4, with the mapping of
disease codes into groups explained in more detail in appendix A. The proportion of PD patients with each
PRD is shown for patients with PRD data and these total 100% of patients with data. The proportion of
patients with no PRD data is shown on a separate line.

Biochemistry parameters in prevalent adult PD patients

The latest Renal Association guideline on CKD mineral bone disease contains only one audit measure, which
is the percentage of patients with adjusted calcium above the target range. The Renal Association guideline on
PD contains one biochemical audit measure, which is the proportion of patients with bicarbonate in the target
range. The Scottish Renal Registry does not submit bicarbonate data.

Table 4.4 Primary renal diseases (PRDs) of adult patients prevalent to PD on 31/12/2017

PRD N on PD
% PD

population

Age ,65 yrs Age 565 yrs

M : F ratioN % N %

Diabetes 757 22.8 414 24.2 343 21.3 1.8
Glomerulonephritis 598 18.0 383 22.4 215 13.4 1.8
Hypertension 260 7.8 104 6.1 156 9.7 2.3
Polycystic kidney 236 7.1 154 9.0 82 5.1 1.0
Pyelonephritis 218 6.6 110 6.4 108 6.7 1.1
Renal vascular disease 180 5.4 37 2.2 143 8.9 2.3
Other 498 15.0 282 16.5 216 13.4 1.2
Uncertain aetiology 573 17.3 229 13.4 344 21.4 1.3
Total (with data) 3,320 100.0 1,713 100.0 1,607 100.0

Missing 180 5.1 91 5.0 89 5.2 1.5

Table 4.5 Median adjusted calcium and percentage with adjusted calcium within and above the target range
(2.2–2.5 mmol/L); and median bicarbonate and percentage with bicarbonate below, within and above the target range
(22–30 mmol/L) in adult patients prevalent to PD on 31/12/2017 by centre

Centre

Adjusted calcium Bicarbonate

Median
(mmoI/L)

% 2.2–2.5
mmoI/L

% .2.5
mmoI/L

% data
completeness

Median
(mmoI/L)

% ,22
mmol/L

% 22–30
mmoI/L

% .30
mmol/L

% data
completeness

ENGLAND

B Heart 2.4 73.7 14.5 100.0 21 51.3 48.7 0.0 100.0
B QEH 2.3 78.3 7.7 99.3 24 25.4 73.9 0.8 90.3
Basldn 2.5 80.8 19.2 100.0 27 0.0 96.2 3.9 100.0
Bradfd 2.4 80.0 20.0 100.0 25 20.0 75.0 5.0 100.0
Brightn 2.4 75.0 13.5 100.0 27 5.8 82.7 11.5 100.0
Bristol 2.4 83.0 17.0 100.0 24 19.6 80.4 0.0 97.9
Camb
Carlis 2.3 84.6 3.9 100.0 26 7.7 92.3 0.0 100.0
Carsh 2.4 75.6 12.2 96.5 0.0
Chelms 2.4 62.5 16.7 80.0 25 13.0 87.0 0.0 76.7
Colchr
Covnt 2.4 88.6 6.8 95.7 25 11.6 86.1 2.3 93.5
Derby 2.4 83.6 13.4 100.0 26 13.6 83.3 3.0 98.5
Donc 2.4 90.9 4.6 100.0 24 27.3 72.7 0.0 100.0
Dorset 2.3 82.1 7.1 96.6 23 33.3 59.3 7.4 93.1
Dudley 2.6 44.7 51.1 100.0 27 4.3 87.2 8.5 100.0
Exeter 2.3 89.9 5.8 100.0 24 10.1 89.9 0.0 100.0
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Table 4.5 Continued

Centre

Adjusted calcium Bicarbonate

Median
(mmoI/L)

% 2.2–2.5
mmoI/L

% .2.5
mmoI/L

% data
completeness

Median
(mmoI/L)

% ,22
mmol/L

% 22–30
mmoI/L

% .30
mmol/L

% data
completeness

Glouc 2.4 75.7 18.9 97.4 25 7.9 89.5 2.6 100.0
Hull 2.4 76.7 18.6 100.0 26 9.3 88.4 2.3 100.0
Ipswi 2.3 88.9 2.8 97.3 27 2.8 91.7 5.6 97.3
Kent 2.5 62.5 37.5 100.0 24 22.5 77.5 0.0 100.0
L Barts 2.3 78.5 7.0 99.5 25 16.0 79.5 4.5 99.5
L Guys 2.4 84.4 12.5 100.0 25 12.5 87.5 0.0 100.0
L Kings 2.3 78.6 7.1 100.0 26 7.1 87.1 5.7 100.0
L Rfree 2.4 73.8 15.9 100.0 24 19.6 77.6 2.8 84.9
L St.G 2.5 69.7 30.3 97.1 25 15.2 84.9 0.0 97.1
L West 69.0 68.0
Leeds 2.4 69.4 26.5 100.0 27 18.4 73.5 8.2 100.0
Leic 2.4 85.2 13.6 100.0 25 9.0 82.1 9.0 96.3
Liv Ain 2.4 87.5 6.3 88.9 27 6.3 87.5 6.3 88.9
Liv Roy 2.3 89.8 8.5 98.3 26 6.8 88.1 5.1 98.3
M RI 2.4 75.9 19.0 98.3 24 25.9 74.1 0.0 98.3
Middlbr 2.3 81.3 6.3 100.0 28 0.0 81.3 18.8 100.0
Newc 2.4 60.0 32.0 100.0 25 10.0 88.0 2.0 100.0
Norwch 2.4 84.2 10.5 100.0 22 39.5 60.5 0.0 100.0
Nottm 2.3 78.6 7.1 98.3 38.6
Oxford 2.4 80.0 16.7 100.0 25 18.5 81.5 0.0 90.0
Plymth 2.4 83.3 11.9 100.0 25 12.2 82.9 4.9 97.6
Ports 2.4 87.1 10.0 100.0 27 2.9 91.3 5.8 98.6
Prestn 2.3 77.4 12.9 100.0 25 16.1 80.7 3.2 100.0
Redng 2.4 82.4 11.8 100.0 27 0.0 91.2 8.8 100.0
Salford 2.4 78.4 16.7 100.0 0.0
Sheff 2.3 81.6 6.1 100.0 24 20.8 79.2 0.0 98.0
Shrew 2.4 72.2 22.2 100.0 26 19.4 72.2 8.3 100.0
Stevng 2.4 80.0 20.0 93.8 24 23.1 69.2 7.7 81.3
Sthend 2.3 79.3 3.5 96.7 26 3.3 90.0 6.7 100.0
Stoke 2.4 79.7 18.8 95.5 27 1.5 86.4 12.1 98.5
Sund 2.4 69.2 30.8 100.0 0.0
Truro 2.5 71.4 28.6 100.0 26 7.7 92.3 0.0 92.9
Wirral 2.3 75.0 0.0 100.0 26 25.0 68.8 6.3 100.0
Wolve 2.4 80.9 12.8 95.9 23 29.8 70.2 0.0 95.9
York 2.4 83.3 13.3 100.0 26 10.0 86.7 3.3 100.0

N IRELAND

Antrim 2.4 72.7 9.1 100.0 24 9.1 90.9 0.0 100.0
Belfast 2.3 73.3 13.3 100.0 25 6.7 93.3 0.0 100.0
Newry 2.4 79.0 21.1 100.0 27 0.0 94.7 5.3 100.0
Ulster 100.0 100.0
West NI 100.0 100.0

SCOTLAND

Abrdn 2.5 61.1 33.3 100.0
Airdrie 2.4 84.6 0.0 100.0
D&Gall 83.3
Dundee 2.5 73.3 26.7 100.0
Edinb 64.3
Glasgw 2.4 73.7 26.3 100.0
Inverns 80.0
Klmarnk 2.4 77.3 18.2 100.0
Krkcldy 77.8

Adults on PD in the UK at the end of 2017 13



Table 4.5 Continued

Centre

Adjusted calcium Bicarbonate

Median
(mmoI/L)

% 2.2–2.5
mmoI/L

% .2.5
mmoI/L

% data
completeness

Median
(mmoI/L)

% ,22
mmol/L

% 22–30
mmoI/L

% .30
mmol/L

% data
completeness

WALES

Bangor 2.4 93.3 6.7 100.0 27 0.0 93.3 6.7 100.0
Cardff 2.4 81.7 15.0 98.4 63.9
Clwyd 2.5 83.3 16.7 100.0 24 16.7 83.3 0.0 100.0
Swanse 2.4 83.6 13.1 98.4 26 6.8 76.3 17.0 95.2
Wrexm 2.4 89.5 10.5 100.0 28 0.0 89.5 10.5 100.0

TOTALS

England 2.4 78.3 14.1 97.7 25 16.2 80.0 3.8 86.9
N Ireland 2.4 76.7 16.7 100.0 26 6.7 88.3 5.0 100.0
Scotland 2.4 74.3 21.5 90.6 0.0
Wales 2.4 84.4 13.2 98.8 26 7.6 81.9 10.4 85.2
UK 2.4 78.5 14.5 97.4 25 15.4 80.4 4.2 87.1

Blank cells – no data returned by the centre or ,10 patients in the centre or data completeness ,70%
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Figure 4.2 Percentage of adult patients prevalent to PD on 31/12/2017 with adjusted calcium above the target range
(.2.5 mmol/L) by centre
Ca – calcium; CI – confidence interval

14 Adults on PD in the UK at the end of 2017



%
 P

D
 p

at
ie

nt
s

10

20

0

30

40

50

60

70

80

90

100

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

Year

% with adj Ca 2.2–2.5 mmol/L 
% with adj Ca >2.5 mmol/L 
% with adj Ca <2.2 mmol/L 

Figure 4.3 Change in percentage of prevalent adult PD patients within, above and below the target range for adjusted calcium
(2.2–2.5 mmol/L) between 2007 and 2017
Ca – calcium
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Anaemia in prevalent adult PD patients

Inadequate data completeness in relation to ESAs makes auditing against national guidelines difficult to
interpret. An important assumption is that patients for whom no ESA data have been submitted to the UKRR
are not on ESA treatment, provided the centre has submitted ESA data for other patients on PD. The Scottish
Renal Registry does not submit ESA data for PD patients.
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Figure 4.5 Percentage of prevalent adult PD patients within, above and below the target range for bicarbonate
(22–30 mmol/L) between 2007 and 2017
Bicarb – bicarbonate

Table 4.6 Median haemoglobin and ferritin and percentage attaining target ranges in adult patients prevalent to PD on
31/12/2017 by centre

Centre

Haemoglobin Ferritin

Median
(g/L)

%
,100 g/L

%
.120 g/L

% data
completeness

Median
(mg/L)

%
,100 mg/L

% data
completeness

ENGLAND

B Heart 111 28.9 32.9 100.0 148 36.8 100.0
B QEH 107 30.1 16.1 99.3 319 8.4 99.3
Basldn 110 23.1 11.5 100.0 101 50.0 92.3
Bradfd 107 30.0 20.0 100.0 315 10.0 100.0
Brightn 115 13.5 32.7 100.0 372 3.9 98.1
Bristol 110 12.8 25.5 100.0 366 2.2 97.9
Camb
Carlis 114 7.7 23.1 100.0 362 15.4 100.0
Carsh 108 25.0 19.0 98.8 155 30.1 97.7
Chelms 111 30.4 17.4 76.7 147 26.9 86.7
Colchr
Covnt 103 34.1 11.4 95.7 195 22.7 95.7
Derby 111 17.9 29.9 100.0 517 0.0 100.0
Donc 115 18.2 36.4 100.0 392 0.0 100.0
Dorset 114 27.6 31.0 100.0 369 6.9 100.0
Dudley 115 25.5 34.0 100.0 160 41.9 91.5
Exeter 115 4.3 30.4 100.0 258 8.7 100.0
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Table 4.6 Continued

Centre

Haemoglobin Ferritin

Median
(g/L)

%
,100 g/L

%
.120 g/L

% data
completeness

Median
(mg/L)

%
,100 mg/L

% data
completeness

Glouc 113 13.2 31.6 100.0 126 32.4 89.5
Hull 112 16.3 18.6 100.0 424 4.7 100.0
Ipswi 109 25.0 19.4 97.3 452 8.3 97.3
Kent 116 12.5 40.0 100.0 379 5.0 100.0
L Barts 109 26.6 25.6 99.0 271 15.3 94.0
L Guys 110 25.0 12.5 100.0 140 38.7 96.9
L Kings 112 18.6 17.1 100.0 171 22.0 71.4
L Rfree 110 24.6 22.2 100.0 583 8.7 100.0
L St.G 105 27.3 15.2 97.1 300 15.2 97.1
L West 110 14.3 14.3 70.0 358 4.1 73.0
Leeds 108 20.4 14.3 100.0 404 6.1 100.0
Leic 110 14.8 25.9 100.0 355 17.5 98.8
Liv Ain 112 23.5 23.5 94.4 475 6.3 88.9
Liv Roy 113 15.3 28.8 98.3 346 6.8 98.3
M RI 111 27.6 20.7 98.3 254 6.9 98.3
Middlbr 114 6.3 25.0 100.0 202 18.8 100.0
Newc 107 34.0 16.0 100.0 458 6.1 98.0
Norwch 108 18.4 18.4 100.0 407 2.6 100.0
Nottm 106 28.1 14.0 100.0 525 3.6 98.3
Oxford 109 23.3 20.0 100.0 298 3.3 100.0
Plymth 115 19.0 45.2 100.0 329 9.8 97.6
Ports 118 15.7 32.9 100.0 393 1.4 98.6
Prestn 113 22.6 35.5 100.0 498 10.3 93.6
Redng 113 14.7 26.5 100.0 416 8.8 100.0
Salford 112 16.7 24.5 100.0 0.0
Sheff 112 22.4 26.5 100.0 528 4.3 95.9
Shrew 113 13.9 22.2 100.0 273 8.3 100.0
Stevng 105 25.0 18.8 100.0 349 6.7 93.8
Sthend 114 16.7 33.3 100.0 236 6.9 96.7
Stoke 112 15.2 25.8 98.5 259 4.8 94.0
Sund 111 15.4 30.8 100.0 470 25.0 92.3
Truro 110 28.6 21.4 100.0 185 21.4 100.0
Wirral 112 25.0 6.3 100.0 540 0.0 100.0
Wolve 111 23.4 19.1 95.9 94 50.0 98.0
York 109 16.7 16.7 100.0 350 6.7 100.0

N IRELAND

Antrim 107 9.1 27.3 100.0 323 0.0 100.0
Belfast 119 13.3 33.3 100.0 323 6.7 100.0
Newry 110 5.3 5.3 100.0 309 10.5 100.0
Ulster 100.0 100.0
West NI 100.0 100.0

SCOTLAND

Abrdn 111 11.1 22.2 100.0 478 6.7 83.3
Airdrie 106 30.8 23.1 100.0 316 16.7 92.3
D&Gall 100.0 83.3
Dundee 109 0.0 26.7 100.0 213 13.3 100.0
Edinb 117 18.2 27.3 78.6 53.6
Glasgw 117 10.5 39.5 100.0 209 26.3 100.0
Inverns 80.0 80.0
Klmarnk 113 22.7 18.2 100.0 414 22.7 100.0
Krkcldy 88.9 88.9
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Table 4.6 Continued

Centre

Haemoglobin Ferritin

Median
(g/L)

%
,100 g/L

%
.120 g/L

% data
completeness

Median
(mg/L)

%
,100 mg/L

% data
completeness

WALES

Bangor 117 26.7 20.0 100.0 148 26.7 100.0
Cardff 114 19.7 29.5 100.0 187 25.9 95.1
Clwyd 109 8.3 16.7 100.0 319 0.0 100.0
Swanse 114 8.1 25.8 100.0 257 8.5 95.2
Wrexm 114 0.0 31.6 100.0 190 5.3 100.0

TOTALS

England 111 21.2 23.7 98.0 314 12.9 92.1
N Ireland 114 6.7 20.0 100.0 362 6.7 100.0
Scotland 113 14.0 25.3 94.3 307 17.4 86.8
Wales 114 13.0 26.6 100.0 215 15.3 96.5
UK 111 20.1 23.9 98.0 308 13.2 92.2

Blank cells – no data returned by the centre or ,10 patients in the centre or data completeness ,70%

Table 4.7 Distribution of haemoglobin and erythropoiesis stimulating agent (ESA) dose values
in adult patients prevalent to PD on 31/12/2017 by centre

Centre

ESA Haemoglobin and ESA

% on ESA
Median dose

(IU/week)
% ,100g/L

and not on ESA
% .120g/L
and on ESA

ENGLAND

B Heart 61.8
B QEH 0.0
Basldn 80.8 4,000 0.0 3.8
Bradfd 90.0 6,000 0.0 10.0
Brightn 3.8
Bristol 74.5 4,000 0.0 12.8
Camb
Carlis 61.5
Carsh 0.0
Chelms 70.0 3,000 8.7 13.0
Colchr
Covnt 70.0 8,000 4.5 2.3
Derby 0.0
Donc 54.5
Dorset 75.9 3,700 0.0 20.7
Dudley 2.1
Exeter 75.4 4,308 0.0 15.9
Glouc 65.8
Hull 53.5
Ipswi 0.0
Kent 50.0
L Barts 0.0
L Guys 0.0
L Kings 78.6 4,000 1.4 14.3
L Rfree 0.0
L St.G 0.0
L West 1.0
Leeds 81.6 4,000 0.0 4.1
Leic 81.5 4,100 0.0 16.0
Liv Ain 0.0
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Table 4.7 Continued

Centre

ESA Haemoglobin and ESA

% on ESA
Median dose

(IU/week)
% ,100g/L

and not on ESA
% .120g/L
and on ESA

Liv Roy 0.0
M RI 0.0
Middlbr 75.0 2,500 0.0 12.5
Newc 2.0
Norwch 76.3 3,000 0.0 10.5
Nottm 84.2 3,600 0.0 8.8
Oxford 83.3 6,000 0.0 8.3
Plymth 0.0
Ports 4.3
Prestn 80.6 0.0 25.8
Redng 8.8
Salford 75.5 6,000 2.9 15.7
Sheff 61.2
Shrew 0.0
Stevng 62.5
Sthend 66.7
Stoke 0.0
Sund 84.6 1,154 0.0 23.1
Truro 0.0
Wirral 100.0 4,000 0.0 6.3
Wolve 69.4
York 70.0 2,660 0.0 6.7

N IRELAND

Antrim 81.8 0.0 9.1
Belfast 80.0 2,000 0.0 26.7
Newry 78.9 6,000 0.0 5.3
Ulster 66.7
West NI 88.9

WALES

Bangor 26.7
Cardff 37.7
Clwyd 58.3
Swanse 79.0 5,000 0.0 16.1
Wrexm 36.8

TOTAL∗

78.6 4,000 0.9 12.7

Blank cells – no data returned by the centre or ,10 patients in the centre or data completeness ,70%
(or ,70% patients were on an ESA)
∗This is the total of only those centres with at least 70% of PD patients on an ESA
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Figure 4.6 Median haemoglobin in adult patients prevalent to PD on 31/12/2017 by centre
Hb – haemoglobin
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Figure 4.7 Median ferritin in adult patients prevalent to PD on 31/12/2017 by centre
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Figure 4.8 Percentage of adult patients prevalent to PD on 31/12/2017 with ferritin 5100 mg/L by centre
CI – confidence interval
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Figure 4.9 Distribution of haemoglobin in adult patients prevalent to PD on 31/12/2017 by centre
Hb – haemoglobin
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PD catheter insertion techniques and catheter patency in prevalent adult
PD patients

PD catheter insertion techniques and PD catheter patency at one year are presented in chapter 1.

Infections in adult PD patients

PHE has carried out mandatory enhanced surveillance of MRSA bacteraemia since October 2005 and of
MSSA bacteraemia since January 2011 for NHS acute trusts, with the subsequent addition of E. coli
bacteraemia and C. difficile reporting. Patient-level infection data are reported in real time to PHE. For the
first time, Wales provided data, which were extracted locally from the renal and hospital IT systems.

In previous reports, infection data were validated by securely emailing individual renal centres to confirm that
infections were related to dialysis patients. Historically, this has resulted in only a small number of alterations
in cases and so was not undertaken for these analyses. Given the small numbers of infections in PD patients,
data are only shown at the national level and are compared to infection rates in haemodialysis (HD) patients.
The definition of each type of infectious episode is detailed in appendix A.

A rolling two year cohort is reported to be consistent with the reporting of infections in chapter 3. These
analyses include all patients on HD, whether on HHD or ICHD.
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CI – confidence interval; Hb – haemoglobin

22 Adults on PD in the UK at the end of 2017



PD peritonitis infection rates are collected for English renal centres by the UKRR in collaboration with NHS
England and have previously been available to centres as part of the renal indicators dashboard. The funnel
plot below shows each centre’s rolling two year (2016–2017) peritonitis rate per 100 PD patient years against
the number of patient years at risk to take into account the greater variation expected as centre size decreases.
In future, results will be published allowing centres to be identified.

Table 4.8 Number and rate of infection episodes per 100 patient years in prevalent adult PD patients in England and
Wales compared to prevalent adult HD patients in England and Wales from January 2016 to December 2017

Infection

MRSA MSSA C. difficile E.coli

Number of episodes
HD 86 1,149 498 858
PD 3 32 76 65

Rate per 100 patient years
(with range between centres)

HD 0.19 (0.0–0.80) 2.55 (0.74–5.56) 1.11 (0.26–3.34) 1.91 (0.61–4.45)
PD 0.05 (0.0–1.53) 0.48 (0.0–2.61) 1.15 (0.0–9.35) 0.98 (0.0–4.65)

C. difficile – Clostridium difficile; E. coli – Escherichia coli; MRSA – methicillin-resistant Staphylococcus aureus;
MSSA – methicillin-sensitive Staphylococcus aureus
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Cause of death in adult PD patients

Cause of death was analysed in prevalent patients receiving PD on 31/12/2016 and followed-up for one year
in 2017. The proportion of PD patients with each cause of death is shown for patients with cause of death data
and these total 100% of patients with data. The proportion of patients with no cause of death data is shown on
a separate line. Further detail on the survival of prevalent RRT patients is in chapter 2.

Table 4.9 Cause of death in adult patients prevalent to PD on 31/12/2016 followed-up in 2017 by age group

Cause of death

PD all ages PD ,65 yrs PD 5 65 yrs

N % N % N %

Cardiac disease 62 21.4 25 30.1 37 17.9
Cerebrovascular disease 15 5.2 8 9.6 7 3.4
Infection 59 20.3 14 16.9 45 21.7
Malignancy 17 5.9 6 7.2 11 5.3
Treatment withdrawal 61 21.0 9 10.8 52 25.1
Other 52 17.9 16 19.3 36 17.4
Uncertain aetiology 24 8.3 5 6.0 19 9.2
Total (with data) 290 100.0 83 100.0 207 100.0

Missing 193 40.0 57 40.7 136 39.7

0

5

10

15

20

25

30

35

%
 P

D
 p

at
ie

nt
s

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
Year

Cardiac disease
Other
Infection
Treatment withdrawal
Malignancy
Uncertain aetiology
Cerebrovascular disease

Figure 4.13 Cause of death for prevalent adult PD patients between 2008 and 2017

24 Adults on PD in the UK at the end of 2017


	Adults on peritoneal dialysis (PD) in the UK at the end of 2017
	Contents
	Introduction
	Figure 4.1

	Rationale for analyses
	Table 4.1

	Key findings
	Analyses
	Changes to the prevalent adult PD population
	Table 4.2

	Demographics of prevalent adult PD patients
	Table 4.3
	Table 4.4

	Biochemistry parameters in prevalent adult PD patients
	Table 4.5
	Figure 4.2
	Figure 4.3
	Figure 4.4
	Figure 4.5

	Anaemia in prevalent adult PD patients
	Table 4.6
	Table 4.7
	Figure 4.6
	Figure 4.7
	Figure 4.8
	Figure 4.9
	Figure 4.10
	Figure 4.11

	PD catheter insertion techniques and catheter patency in prevalent adult PD patients
	Infections in adult PD patients
	Table 4.8
	Figure 4.12

	Cause of death in adult PD patients
	Table 4.9
	Figure 4.13





<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


