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Summary

. 1 year mean centre level survival was 86.4% (95%
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

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 (�¼ 0.06, p¼ 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 (�¼ 0.06, p¼ 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 6 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 6 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

PD¼ peritoneal dialysis, HD¼ haemodialysis, AVF¼ arteriovenous fistula, AVG¼ arteriovenous graft, Tunnel¼ tunnelled, cuffed dialysis
catheter, Temp¼ temporary dialysis catheter, definitive access¼AVF or AVG in use
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Discussion

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.

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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Fig. 7.1. Correlation between percentage
of haemodialysis patients using definitive
access in a centre and 1 year survival
(adjusted to age 60)
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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.

In this observational study whilst increased venous
catheter use was associated with an increase in one year
mortality of prevalent established haemodialysis
patients, this effect was very small and only accounted
for some 6% of the variation in one year mortality
between renal centres.

Conflicts of interest: none
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