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Abstract
Background: From April 2007, all centres providing renal
replacement therapy in England were asked to provide
additional data on patients with Methicillin Resistant
Staphylococcus aureus (MRSA) bacteraemia using a secure
web based system established to capture data for the
mandatory surveillance of MRSA bacteramia. Results:
From April 2008 until March 2009 171 discrete episodes of
MRSA bacteraemia were identified from the Health
Protection Agency database as being potentially asso-
ciated with patients in established renal failure (ERF)

requiring dialysis. Of 171 records, 18 records were rejected
by renal centres as not being associated with patients on
dialysis or as being duplicates of other records. Following
data validation by centres, 139 patients had vascular
access documented (no episodes of bacteraemia were
recorded amongst patients receiving peritoneal dialysis).
Of these patients, 30.2% were utilising an arteriovenous
fistula or graft and 69.8% were dialysing on a non-
tunnelled or tunnelled venous catheter. Two of the
patients on arteriovenous fistulae had used venous
catheters in the prior 28 days. Eleven patients had more
than one episode in the year and accounted for 30 (20%)
of the episodes of MRSA bacteraemia. Overall there was
a reduction of 22% in episodes from the previous year.
The median centre-specific rate of MRSA bacteraemia
was 0.64 (range 0–3.49) episodes per 100 haemodialysis
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patients per year, and 0.55 (range 0–2.89) episodes per
100 dialysis (haemodialysis and peritoneal dialysis com-
bined) patients per year. Conclusions: The rate of MRSA
bacteraemia in patients requiring long term dialysis
continues to fall within the prevalent dialysis population
in England, but there is still marked variation in centre-
specific rates.

Introduction

It is now well known that patients with ERF receiving
renal replacement therapy (RRT) are at increased risk of
bacteraemia [1, 2]. In particular, between 4 and 8% of all
episodes of MSRA bacteraemia in the United Kingdom
occur in patients with ERF on haemodialysis [1, 2, 3].
This is in part due to the use of venous catheters for
access to the circulation [4, 5]. This increased risk of
bacteraemia continues to be a major contributor to the
high mortality associated with patients requiring RRT
[3, 4, 5]. In the last Renal Registry report, the UK
Renal Registry and the Health Protection Agency
reported on data collected between April 2007 and
March 2008 on patients receiving dialysis in England
who had an episode of methicillin resistant Staphylo-
occus aureus (MRSA) [2]. These data were supplied by
clinical staff and captured using a secure web-based
system, the Health Care Associated Infection Data
Collection System (HCAI-DCS). The dataset included
the modality of treatment, the type of vascular access
in use at the time of bacteraemia and the use of venous
catheters in the prior 28 days. This analysis confirmed
that the relative risk of MRSA bacteraemia was approxi-
mately 100 fold higher for dialysis patients than the gen-
eral population and an additional 8 fold higher for a
patient requiring a venous catheter compared to a fistula.
There was also marked variation between renal centres,
ranging between zero and 3.28 episodes per 100 patients
per year, with a mean rate of 0.92 episodes per 100 pre-
valent dialysis patients per year [3]. This report contains
the analysis of data collected in the second year of this
surveillance system.

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

Methods

The renal component of the HCAI-DCS went live for all
centres in England on 1st April 2007. Data are presented from
the second year of collection, from 1st April 2008 until 31st
March 2009.

The methodology has been described in the previous report
[3]: in brief, three stages of data completion were required.

1 A MRSA bacteraemia was identified by the laboratory as pos-
sibly being associated with a patient in ERF, using the clinical
details provided including the clinical setting in which the
sample was taken.

2 This record was ‘shared’ with the parent renal centre; this
required the laboratory staff to select the renal unit responsible
for the dialysis of the patient, thus triggering an email alert to be
sent to the identified contact within the parent renal centre.

3 The renal centre then completed the additional renal data on
the case via the HCAI-DCS website.

An additional step of validation and data capture was intro-
duced this year due to the low rate of both sharing and completion
of records in the first year. Leads for infection in renal units and
the clinical director were e-mailed with details of the cases at
the end of the year, whether shared or unshared, to ensure that
cases were completed and accepted as being related to patients
in ERF requiring dialysis, or rejected as having occurred in a
patient not in ERF, whether or not the patient was undergoing
dialysis. The individual centres were then asked to complete and
accept the record.

This data reporting mechanism applies only to centres in
England and is not utilised in Northern Ireland, Scotland or
Wales.

Results

Organisational results
From April 2008 until March 2009 a total of 171

records submitted to the Health Protection Agency data-
base via the HCAI-DCS were identified by laboratory
staff as being possibly associated with patients in ERF
requiring dialysis. However, only 111/171 records were
shared with the identified contact within the renal
centre by laboratory staff (table 12.1); clinical details
for the remaining 60 episodes were obtained by direct
contact between the clinical lead for this joint analysis
(RF) and the clinical director of the centre concerned.
Of the 111 shared records, 42 had been completed,
giving a completion rate via the web portal system of
less than 40%. Of all 171 records, 18 episodes were
rejected as not having occurred in patients in ERF by
renal centres at the final step of validation; these episodes
are not included in any further analyses. Of those, 8 had
been shared and 6 had not been completed prior to that
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point and 2 had been completed and rejected. Three
centres (Coventry, Dudley, and Manchester Royal
Infirmary) were unable to validate their records. All
episodes of MRSA bacteraemia attributed to patients
receiving dialysis in these three centres were included,
resulting in a total of 153 episodes of MRSA bacteraemia
in patients in ERF being included in this analysis.

Access and Modality
Table 12.2 gives a breakdown by modality and access.

There were no patients reported to be on peritoneal dia-
lysis at the time of the MRSA bacteraemia, although one
patient had been on CAPD previously. For 9 patients
both the modality and the access type were unrecorded.
Four patients were on haemodialysis but with unknown

access and one was reported as having ‘other’ access; 37
patients were reported as using an arteriovenous fistula,
5 an arteriovenous graft, 13 a non tunnelled catheter and
84 a tunnelled catheter. Of the patients using an AV
fistula or an AV graft, 2 had had a venous catheter in-
situ in the previous 28 days.

Assuming a 25% usage of venous catheters for the
prevalent dialysis population [1, 2, 3], the relative risk of
MRSA bacteraemia can be estimated to be 6.9 fold
higher in comparison to a patient using a graft or fistula
(calculation based on known access episodes divided by
estimated prevalent population on this access: AVF/AVG
42/(16,227 � 0.75) vs. catheter 97/(16,227 � 0.25)).

Individual Episodes
Table 12.3 details repeat episodes in patients. Of the

134 patients, 123 had a single episode, 5 had 2 episodes,
4 had 3 episodes and 2 patients had 4 episodes.

Centre Level Data
Table 12.4 and figure 12.1 detail the absolute number

of MRSA episodes by centre. The median absolute
number of episodes per centre was 2 (range 0 to 18).
Ten of the 52 English centres (Birmingham Heartlands,
Bradford, Chelmsford, Exeter, Gloucester, Kent,
London St Georges, Nottingham, Middlesbrough and
Southend) recorded no episodes of MRSA bacteraemia
from April 2008 to March 2009. Five centres recorded
10 or more episodes (Birmingham Queen Elizabeth
Hospital, Leeds, Leicester, London Barts, and St Helier
(Carshalton)). Figure 12.2 provides details on the
access in use at the time of each episode of MRSA
bacteraemia, by centre.

The normalised centre-specific rates are based on the
number of patients receiving dialysis in each centre at
the end of 2008, as reported to the UKRR (see chapter
4). Using the number of prevalent haemodialysis patients
as the denominator, the median rate was 0.64 with a
range from 0 to 3.49 episodes per 100 haemodialysis
patients per year. Using the total number of prevalent

Chapter 12 MRSA bacteraemia in dialysis patients

Table 12.1. Breakdown of records by accepted/rejected, shared/
unshared and completed/not completed status

N %

Rejected Shared and completed 2 1.2
Shared, not completed 6 3.5
Not shared 10 5.8
Total rejected 18

Accepted Shared and completed 40 23.4
Shared, not completed 63 36.8
Not shared 50 29.2
Total accepted 153

Total 171

Table 12.2. Access and modality for 153 accepted episodes of
MRSA bacteraemia

Modality Access type N %
Access
class %

Haemodialysis AVF 37 26.6
AVG 5 3.6
AVF/AVG total 42 30.2

NTC 13 9.4
TC 84 60.4
NTC/TC total 97 69.8

Total known access 139

Other 1
Unknown 4

Unknown 9

Total 153

AVF¼ arteriovenous fistula
AVG¼ arteriovenous graft
NTC¼ non tunnelled catheter
TC¼ tunnelled catheter

Table 12.3. Episodes by recurrence

Episodes per patient N Total

1 123 123
2 5 10
3 4 12
4 2 8

Total 134 153
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Table 12.4. Centre specific data for episodes of MRSA bacteraemia by access type

Prevalent patients (31/12/2008) Episodes (April 2008–March 2009) Rates

Centre HD PD Dialysis Tx All Total AVF AVG NTC TC UK HD HD þ PD

B Heart 411 33 444 150 594 0 0 0 0 0 0 0.00 0.00
B QEH 807 149 956 758 1,714 11 1 0 0 10 0 1.36 1.15
Basldn 139 34 173 44 217 1 0 0 0 1 0 0.72 0.58
Bradfd 194 33 227 187 414 0 0 0 0 0 0 0.00 0.00
Brightn 327 96 423 299 722 4 1 0 1 2 0 1.22 0.95
Bristol 453 88 541 706 1,247 5 2 1 0 1 1 1.10 0.92
Camb 358 45 403 524 927 1 0 0 0 0 1 0.28 0.25
Carlis 81 21 102 101 203 1 0 0 0 0 1 1.23 0.98
Carsh 630 128 758 491 1,249 11 5 0 2 3 1 1.75 1.45
Chelms 102 43 145 57 202 0 0 0 0 0 0 0.00 0.00
Colchr 118 0 118 0 118 3 1 0 0 2 0 2.54 2.54
Covnt 317 78 395 350 745 1 0 0 0 0 1 0.32 0.25
Derby 240 79 319 70 389 2 1 0 0 1 0 0.83 0.63
Donc 80 39 119 35 154 1 0 0 0 1 0 1.25 0.84
Dorset 211 55 266 247 513 1 0 0 0 1 0 0.47 0.38
Dudley 139 54 193 77 270 3 0 0 0 0 3 2.16 1.55
Exeter 319 83 402 306 708 0 0 0 0 0 0 0.00 0.00
Glouc 160 35 195 129 324 0 0 0 0 0 0 0.00 0.00
Hull 319 76 395 301 696 4 0 0 1 3 0 1.25 1.01
Ipswi 104 53 157 137 294 2 2 0 0 0 0 1.92 1.27
Kent 324 81 405 309 714 0 0 0 0 0 0 0.00 0.00
L Barts 633 230 863 663 1,526 10 2 2 0 5 1 1.58 1.16
L Guys 517 54 571 860 1,431 5 1 0 0 4 0 0.97 0.88
L Kings 415 82 497 287 784 2 1 0 0 1 0 0.48 0.40
L Rfree 646 91 737 773 1,510 4 1 0 1 2 0 0.62 0.54
L St. G 226 56 282 342 624 0 0 0 0 0 0 0.00 0.00
LWest 1,236 44 1,280 1,290 2,570 5 0 0 0 5 0 0.40 0.39
Leeds 487 102 589 753 1,342 17 4 0 0 12 1 3.49 2.89
Leic 733 162 895 765 1,660 18 4 0 5 7 2 2.46 2.01
Liv Ain 127 3 130 0 130 1 0 0 0 1 0 0.79 0.77
Liv RI 403 106 509 691 1,200 4 2 1 0 1 0 0.99 0.79
M Hope 314 136 450 308 758 5 1 0 1 3 0 1.59 1.11
M RI 417 101 518 904 1,422 2 0 0 0 0 2 0.48 0.39
Middlbr 292 24 316 366 682 0 0 0 0 0 0 0.00 0.00
Newc 271 52 323 578 901 1 0 0 1 0 0 0.37 0.31
Norwch 303 64 367 200 567 1 0 0 0 1 0 0.33 0.27
Nottm 395 123 518 426 944 0 0 0 0 0 0 0.00 0.00
Oxford 358 122 480 826 1,306 2 1 1 0 0 0 0.56 0.42
Plymth 128 52 180 263 443 3 2 0 0 1 0 2.34 1.67
Ports 450 93 543 725 1,268 2 0 0 1 1 0 0.44 0.37
Prestn 443 63 506 367 873 1 0 0 0 1 0 0.23 0.20
Redng 260 80 340 238 578 1 0 0 0 1 0 0.38 0.29
Sheff 606 78 684 532 1,216 1 0 0 0 1 0 0.17 0.15
Shrew 184 37 221 104 325 1 0 0 0 1 0 0.54 0.45
Stevng 364 40 404 176 580 3 0 0 0 3 0 0.82 0.74
Sthend 131 16 147 57 204 0 0 0 0 0 0 0.00 0.00
Stoke 272 78 350 253 603 2 1 0 0 1 0 0.74 0.57
Sund 162 23 185 158 343 3 0 0 0 3 0 1.85 1.62
Truro 142 29 171 122 293 3 3 0 0 0 0 2.11 1.75
Wirral 179 37 216 0 216 1 0 0 0 1 0 0.56 0.46
Wolve 301 62 363 126 489 2 1 0 0 1 0 0.66 0.55
York 121 21 142 132 274 2 0 0 0 2 0 1.65 1.41

England 17,349 3,564 20,913 18,563 39,476 153 37 5 13 84 14 0.88 0.73

Total¼ total number of episodes
AVF¼ number of episodes associated with AVF
AVG¼ number of episodes associated with AVG
NTC¼ number of episodes associated with NTC

TC¼ number of episodes associated with TC
UK¼number of episodes access or modality unknown
Rate HD¼ episodes per 100 HD patients
Rate HD þPD¼ episodes per 100 dialysis patients
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dialysis patients (haemodialysis and peritoneal dialysis)
as the denominator, the median rate was 0.55 with a
range of 0 to 2.89 episodes per 100 patients per year.
Figure 12.3 illustrates the MRSA rate per 100 haemo-
dialysis patients for all centres, again demonstrating
wide variation. Six centres had an overall rate of greater
than 2 per 100 haemodialysis patients: Colchester,
Dudley, Leeds, Leicester, Plymouth, and Truro.

Comparison with 2007 Report [3]
When these data were compared with the data in last

year’s report, the total number of episodes fell by 19%,
from 188 in 2007/08 to 153 in 2008/09. The median
centre-specific rate in England decreased from 0.86 to
0.64 episodes per 100 haemodialysis patients and, for
haemodialysis and peritoneal dialysis combined, from
0.72 to 0.55 per 100 dialysis patients. The rate in England
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decreased from 1.14 to 0.88 episodes per 100 haemo-
dialysis patients, and from 0.92 to 0.73 episodes per
100 dialysis patients (haemodialysis and peritoneal
dialysis). Four centres showed an increase in absolute
numbers of more than 2 bacteraemias reported. Seven
centres that recorded no episodes last year have recorded
episodes this year (Basildon, Derby, Doncaster, Reading,
Sheffield, Wolverhampton and York), but none of these
centres reported more than 2 episodes. Chelmsford and
Exeter have recorded no episodes for the second year
in succession. Bradford, Birmingham Heartlands, Glou-
cester, Kent and Canterbury, London St Georges, Mid-
dlesbrough, Nottingham, and Southend also all
recorded no episodes for the 2008/09 reporting year.

Figure 12.4 shows the change in MRSA episodes by
centre between 2007/8 and 2008/9.

Figure 12.5 demonstrates a box and whisker plot for
the national data from 2007/08 and 2008/09. The
reduction in median centre-specific rate does not reach
statistical significance.

Finally, in order to adjust for variation in precision of
the estimated rate, the rate of MRSA bacteraemia per 100
prevalent haemodialysis patients for each centre has been
plotted against the centre size in a funnel plot (figure

12.6). The curved lines represent the 95% and 99.9%
confidence limits. Two centres (Leeds and Leicester) lie
between the upper 95% and 99.9% limits.

Discussion

Infection remains the second leading cause of death for
patients requiring RRT in the form of dialysis [6],
exceeded only by cardiovascular disease. The type of
vascular access itself maybe a major factor, as both a
primary source of bacteraemia [7–11] or as a potential
influence on the outcome of another infective episode
[4, 5, 12]. For example, a venous catheter may act as the
portal for the direct entry of organisms into the circula-
tion, via either the exit site on the skin or catheter
lumen. Alternatively, a bacteraemia secondary to another
infection (e.g. skin or soft tissue, pneumonia) may result
in colonisation of the catheter biofilm. This may delay
the effectiveness of therapy or increase the risk of relapse.
These data from the Registry and HPA continue to
demonstrate that dialysis patients are at an increased
risk of MRSA bacteraemia.
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This is the second year of the full working of the
reporting mechanism via the Health Protection Agency
and has demonstrated continued decline in the risk of
MRSA bacteraemia for patients requiring dialysis. The
reasons for such improvement are not clear since the
changes in practice that might be responsible are not
analysed in this study. This may be related to the adop-
tion of national policies (MRSA screening and general

surveillance [13–15], reduction in the use of venous
catheters or fundamental shifts in practice (for example
antimicrobial lock solutions [16]).

Whatever the cause, there has been a continued
reduction in the number of bacteraemia, with a further
reduction of 22% from the previous year. There remains
considerable variation in rates of MRSA blood related
infections between centres in England. However many
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centres have reported low or zero rates. Centres with low
reporting rates last year have, in general, maintained
such rates and many centres have continued to reduce
the substantial burden of bacteraemia within their
populations. This variation in outcome merits further
study to address potential causes and refine therapy.
A few centres continue to experience relatively high
rates of MRSA bacteraemia. Often those centres have
patients with recurrent episodes: 11 individual patients
accounted for 20% of all MRSA bacteraemia in the
English haemodialysis population. Clearly, chronically
colonised patients represent a considerable challenge
when access to the circulation is required but further
research into the effective suppression or eradication of
MRSA bacteraemia in the dialysis population is required.
The place of MRSA screening and eradication or sup-
pression therapy has only been documented in small
studies and further work is required [17].

In the final round of data validation, many comments
were made that the MRSA bacteraemia were not always
associated with the type of vascular access but originated,
for example, from other sites such as leg ulcers. This is a
misconception of the purpose of these data. These data
are not a measure of catheter related bacteraemia.
Restricting analysis to catheter-related bacteraemia
would mask many of the issues of infection burden in
dialysis centres. Clearly, patients who have a bacteraemic
episode whilst on dialysis but on a fistula, by definition,
do not have a catheter related episode but none-the-less
that episode is of significance to the individual. How-
ever, previous work has shown that the presence of a
catheter is associated with a poorer outcome [4]. The
Kidney Care National Audit will further examine the
relationship between infection, access and hospital
admission [18].

On an organisational basis, the current mechanism for
sharing and completing records has continued to be
problematic and has required an additional step of data
validation this year. This was time consuming and
required nearly two and a half months to complete.
Whilst the quality of the data provided has improved
substantially, it does slow down the process of reporting
and feedback to centres. It remains a weakness of the
current system, although it is hoped that changes made
in May 2009 may improve the situation.

Conclusion

The second year of the reporting of the renal component
of the mandatory MRSA bacteraemia surveillance scheme
continues to show variability in performance between cen-
tres but an overall picture of improvement across England
and a decline in episodes of about 20% from 2008. Once
again, it has demonstrated the association of venous
catheters with the risk of MRSA blood stream infection
for patients requiring long term haemodialysis. Venous
catheters continue to be the main risk factor associated
with MRSA bacteraemia and the estimated relative risk
compared to a fistula remains 7 fold higher.
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