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Abstract

The Renal Association UK Renal Registry (UKRR), established in 1995, has reflected the development of Nephrology
within the NHS over 25 years. It has been gradually enlarged to provide a formal agency for a range of consensus
initiatives. It remains the source of the national epidemiology of renal replacement, feeding NHS infrastructures and
Health Services Research. An extension into acute and chronic kidney disorders is in hand. As a template for
medical audit it has contributed to a quality improvement ethos derived from several methodologies. It now offers
a multifaceted virtual platform for special interest groups and patient-centricity. Its transformation demonstrates one
of the compromises that have permitted specialty development within the inconstant envelope of the NHS.
If not always a bellwether, the clarity, form and scale of kidney disease provision still qualifies the UKRR as a
demonstrator of healthcare possibilities to Medicine, Clinical Informatics and the NHS.
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Background
There are several histories that could be presented for
the 25th anniversary of the adult elements of the UK
Renal Registry (UKRR). The traditional account of or-
ganisation, finance, personnel and products by the Renal
Association (RA) would be complemented by a discus-
sion of the evolution of statistics and presentation, say,
or an attempt to discriminate an overall contribution to
patient care [1, 2]. A less daunting task is the consider-
ation here of the cultural milieu through which it has
travelled. The survival of the Registry in the frequently
reorganised UK National Heath Service (NHS) is prob-
ably down to its roots in the RA, together with the flexi-
bility of the registry construct as an agency, a kind of
meme. This cultural history is offered as a means of
examining those likelihoods. While always denoted a
‘driver’ of change, the UKRR has itself been ‘driven’ by
various cultural contingencies.

Main text
To begin, Renal Medicine is a readily definable medical
subspecialty. Diagnosis is based on laboratory features and
treatment effected by the well-characterised processes of
dialysis and transplantation. The professional roles, of set-
ting (with the patient) the healthcare task and adjusting
treatment, are clear cut, especially after the reformulation
from the US of acute and chronic renal failure, as acute
kidney injury (AKI) and chronic kidney disease (CKD) re-
spectively, in the early millennium [3, 4]. The NHS man-
agerial obligations, to enable clinical effort and sustain
treatment processes, are also well-defined, as inferred by
the wholesale commercialisation of the haemodialysis sec-
tor in the USA. This coherence, and a predominant nu-
merical basis, gave the clinical specialty a head start in
digital development and has permitted subsequent, quite
independent, innovation [5].
It might be expected that this neat specialty profile

would reflect the zeitgeists of Medicine and the NHS.
The gradual transition of the NHS, from a government
enabled, professionally determined entity after 1947 to
one increasingly managed and planned, has indeed been
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manifest in the cultural history of the registry and the
constituencies that it has served.
The European Dialysis and Transplant Association

Registry (EDTA-R) had rehearsed the role of a mirror to
the development of renal replacement treatments (RRT)
after 1965. Their report on renal unit data returns had
pride of place as the introduction to each annual Euro-
pean meeting. The substitution of electronic for paper
data returns to EDTA-R was demonstrated from two
dozen UK renal units in the late 1980s. It was that clin-
ical IT capability that made an entirely electronic na-
tional renal registry feasible in 1995 [5]. The particular
stimulus for the registry initiative in England, by a reluc-
tantly political Renal Association, had been the need for
continuous expression of the ever-expanding demand
for dialysis to the Department of Health. In the event,
the registry-presented core epidemiology of renal re-
placement was augmented in the database by an equal
component of comparative medical audit of the readily
available laboratory variables (a similar, more limited,
template having been piloted in Scotland) [6]. Specific-
ally, US authors had come to express dialysis ‘dose’ con-
veniently through blood urea concentration (1985) and
relate survival to Serum Albumin levels (1990), both of
which associated laboratory variables directly with clin-
ical outcome [7, 8]. Nephrologists were also in the
process of learning how to use Erythropoietin to correct
renal anaemia. A complementary document of minimum
‘Standards and Audit Measures’ was produced by the
RA/RCP, later renamed ‘Guidelines’. Their satisfactory
achievement was left then, and subsequently, to local
efforts, reflecting the medical culture of the time. The
ultimate rationale of the registry was presented conven-
tionally as a resource contributing to patient care. The
registry repository of clinical activity and laboratory data
painted national pictures of renal replacement in annual
reports from 1998 onwards [2].
In the background was the intention within the NHS,

after the Griffiths Report of 1983 and Working for Pa-
tients (1989), to acquire healthcare information to per-
mit the comprehensive management of the service, not
least the split between healthcare ‘Purchasers and Pro-
viders’. [9, 10] Both clinicians and the NHS responded
to societal concerns for ‘getting it right’ and demonstrat-
ing that. The UKRR provided then a windfall of data,
piloting that slowly developing objective in a common
(RA and NHS) cause. The joint benefit was acknowl-
edged financially by the institution of an annual patient
capitation fee resourced from NHS renal unit budgets
(1998), after the initial public/company-donated spon-
sorship of the foundation. The settled title of ‘Registry’
rather than ‘Register’ was arbitrary but prescient (vide
infra) and from the first was created as a quietly hybrid
professional/NHS collaboration.

While the EBM movement of the early 1990s concen-
trated on improving the medical skillset, in the light of
Bayesian statistics for example, it was fostered by the
examination of practice through audit (effectively, moni-
toring various elements of Donbedian’s structure,
process and outcome triad). The NHS investment after
1989 in decentralised, piecemeal, medical (then broader
‘clinical’) audit was rationalised by the redirection of
audit finance to ‘Purchasers’ in 1994. Quality Assurance
was the prominent concern of the time but it was the
US-derived Continuous Quality Improvement (CQI)
philosophy/ideology, that had swept through US neph-
rology from the mid-1990s, which attracted NHS atten-
tion towards the turn of the century. The direction of
development was reinforced by the reporting of aggre-
gate patient hazard in the US healthcare system and the
introduction of ‘Clinical Governance’ to the NHS [11–
13]. CQI held an explicit promise of mitigating any per-
sisting tension between clinicians and NHS manage-
ment, by offering a shared mission of continuous change
in healthcare. The suggestion of the NHS as an ideal
demonstrator for CQI was plausible, although it was
bound to insert workforce aspirations into a corporate
command and control ethos. Usefully, CQI could also be
said to complement EBM, as a uniform and comprehen-
sive effector arm. A semantic and practical dovetailing is
still ‘ongoing’ [14, 15]. For example, the NHS Healthcare
QI Partnership (2008-)(currently HQIP, as part of the
National Clinical Audit and Patient Outcomes
Programme – NCAPOP) is largely concerned with na-
tional specialty audit exercises, arguably a residue of
EBM. Rather inevitably, the UKRR as databank and
agency came to straddle both approaches.
The National Renal Reviews of the early 1990s presaged

the NHS Renal National Service Framework (R-NSF) of the
early millennium, designed with healthcare commissioning
in mind. It offered an attractive way forward for the specialty,
where several longstanding issues offered an immediate sub-
strate for examination (e.g. patient transport, patient choice
of RRT). It started a national effort to bring all units toward
the practice of the best. The comprehensive, multidisciplin-
ary, scope of the R-NSF (2004–5) mobilised and powerfully
reoriented specialty self-consciousness in and through the
various contributors to the ‘Kidney Alliance’ (2001). The ap-
pointment of a central authority in the form of a co-opted
renal ‘Tsar’ (2007) was received by the specialty more in
terms of useful enablement than coercion. The focus of both
the R-NSF and the UKRR remained on standards and com-
parative audit and it was only in 2006 that QI was mentioned
in the annual registry report (Report 9, Ch 2, Introduction)
[2]. Latterly the R-NSF promoted ‘Quality Requirements’ and
introduced ‘action learning sets’, but it was Audit-feedback
rather than CQI philosophy and methods that remained the
predominant registry and medical ethos.
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The UKRR reports of the time documented a wide
variation of unit results and outcomes, the origins of
which were incompletely understood [16]. Sophisticated
medical QI efforts offered from the UKRR, based on
Statistical Process Control, did not gain traction in the
nephrological constituency of the time (2007 Report 9,
Ch 2) [2]. It seems fair to say that, outside of standard
procedures, there was limited interest in cohort-wide
policies of clinical management in the multi-consultant
units, as possibly compromising the focus on individual
patient care. However, there was a noticeable incapacity
in the translation of some areas of formal advice into
practice, the very arena of CQI. The contemporary lit-
erature of methodologies to design compliant unit-wide
results is sparse and exposes the demanding complexity
of any successful attempts [17–19]. The point prevalent,
aggregated laboratory results were data distributions that
corresponded imperfectly to the dynamics of cyclical
variables and the pitch of guideline assertions (which
generally did not advise any means of achievement). Ex-
cept for dialysis dose (Urea Reduction Ratio, URR) and
Haemoglobin (the two most tractable variables, which
achieved a progressive correspondence to guidelines in
the early years of the registry), the expected percentage
degree of compliance remained undefined. Indeed, there
was a withdrawal from quantification in one area on the
plausible basis of clinical complexity (e.g. haemodialysis
blood pressure) and incomplete patho-physiological un-
derstanding. Such vagueness arguably undermined the
credibility of the guideline advice. The relative incapacity
to change somatic homeostatic variables was matched to
uncertainty about the beneficial consequences of achiev-
ing clinical performance measures [20]. A range of suc-
cess and failure was accepted. In the event, guideline
compliance with metabolic variables in dialysis patients
has settled over the past decade at something under
two-thirds in point prevalent distributions. It appears
that is typical of clinical compliance in Medicine gener-
ally [21]. However, the UKRR has been able to track
continuously the change of Haemoglobin outcomes in
response to a varying international specialty consensus,
and the early increase in URR towards a stable perform-
ance, over 25 years (N.B. the UK had eschewed the
measurement of haemodialysis dose by Urea Kinetic
Modelling or formula in favour of URR) [22].
The optimism that feedback of audit data would pro-

mote corrective action has been the subject of academic
examination and is far from validated [23, 24]. In prac-
tice, the early RA default assumption, that closure of
audit cycles would be attempted at unit level, left some
discomfort in the UKRR [25]. Formally, it was not ex-
pected to contribute to sustaining the audit cycle, but
annual UKRR user meetings and the formats of data
presentation seemed relevant to that purpose. The

UKRR Reports before 2011 (Report 14) attempted
indirect guidance of clinical aspiration through Rose-
Day graphics when there was wide dispersion of results
(Fig. 1), although that contribution was, with exceptions,
poorly understood by clinicians [2, 26, 27]. Registry ex-
perience did demonstrate the particular importance of
unit Mean/Median values for achievable compliance with
single guideline thresholds (as in Fig. 1) and Standard De-
viation for compliance with a pre-defined, desirable range
of values. More orthodox CQI-style software facilitations
were offered in the 2010 Report, in similar passive support
to the clinical periphery (Report 13, Ch 14) [2].
In an incipient climate of CQI the registry, as a pres-

entational outlet of national renal reviews, was reinvigo-
rated by an influx of data on haemodialysis vascular
access (2005, Report 8, Ch 6) and infections (2008, Re-
port 11, Ch 12) [2]. This was an enlargement of scope in
the face of US evidence of access related co-morbidity,
at a time when the limited potential of the laboratory
components was becoming appreciated [28]. More re-
cently, NHS agencies took up the novel categories of
CKD (surveyed first in 2004, Report 7, Ch 3) and AKI
[2]. National data collection initiatives were proposed,
with the registry as the candidate repository for data to
compile AKI incidence (2014, Report 17, Introduction)
and the prevalence of stage 4/5 CKD (2016) [2]. This
second invigoration, divorced from the unit-based IT in-
frastructure, depends on new linkages for data acquisi-
tion. The first fruit of this has been the 2020 UKRR
Report on AKI laboratory warning scores in England
(2017–18 data) [29]. When these pathways are mature,
the UKRR should be able to move beyond the descrip-
tive, to ground fully the epidemiologies of AKI and CKD
(in terms of prevention and mitigation), just as it allowed
previously the unpacking of concerns about listing for
renal transplantation [1]. In the meantime, with the
transplant data in hand, the stages of CKD have been in-
troduced in the matrix of post-transplant results (Report
21, Ch 5, Table 5.8) [2]. National clinical leaders encour-
aged the efforts to focus on the renamed renal failure
conditions and recruited NHS support.
The exchange of materials has been two-way, with the

registry taking advantage of national Hospital Episode
Statistics (HES) casemix data to compensate for the
‘stubbornly incomplete’ renal unit returns of patient co-
morbidity and mortality (Report 14, Ch 13) [2]. In gen-
eral, the registry has been better placed to present an
annual, if delayed, national position statement than fill-
in the clinical specifics, like medication, which might ex-
plain it. The What has been, as ever, more accessible
than the How or indeed the Why. Given the delayed,
patchy, provision of hospital-wide electronic patient re-
cords in the NHS, it may be supposed that IT-gifted la-
boratory results are simply less demanding of unit data
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acquisition and entry than clinical details. Achieving any
change to the basics of reporting has been slow at per-
ipheral unit level. The scrupulous performance of units
in Northern Ireland, for example, suggested that both
size and culture may be relevant. The persisting patterns
of unit returns, their accuracy and completeness, often
seem to stem from the historical ad hoc development of
UK renal clinical IT, the recapitulating Ontogeny reflect-
ing Phylogeny [5].
The registry epidemiological databank has been exploited

extensively and effectively in recent decades for academic
Health Services Research (HSR), related especially to the
social determinants of health and access to treatment [1].
That work has offered a continuing substrate to Kidney

Research UK [1]. Renal replacement techniques have long
been associated with extending the roles of nursing staff
and close, long-term relationships with patients. The post-
millennial social movement to promote patient involve-
ment was addressed after 2006 by the free patient access to
unit clinical databases proffered by the ‘Renal Patient View’
program, with the UKRR as a later mooring–point for that
project (2011). Subsequently, a registry patient council was
inaugurated (2014, Report 17, Foreword). Several registry-
linked patient surveys are in hand, in a contemporary effort
to characterise patient experience, needs and preferences.
The universal replacement of ‘kidney’ for ‘renal’, and simpli-
fied reporting, have resulted from the egalitarian effort to
interpret clinical issues to a general audience.

Fig. 1 Haemodialysis data from reporting renal units in the Ninth UKRR Report. Urea Reduction Ratios % (URR) as a measure of treatment adequacy
[Renal Association Standard > 65%]. Top panel Each Unit Population % > 65 Vs Unit Median Values: 2005 data. Lower panel Total population % > 65
and averaged medians: 1998–2005
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As another adjunct, those interested in ‘orphan’, rare,
renal diseases have come together in the RaDaR initia-
tive as a bolt-on to the UKRR platform (2011). The
registry offered a locus and professional credential to
these otherwise independent coalescences. By contrast,
several modern issues have not yet attracted either advo-
cacy, reporting mechanisms or study, including ‘frailty’,
the context of the end of life and commercial dialysis
outcomes. A study of the conservative management of
end stage kidney disease is in hand.
Data reception, validation and presentation through an

annual report were the staple and ballast of the registry
project, with limited early efforts to communicate specific
findings more conveniently (in registry ‘dips’ of selected
information, for example) before a greater realisation of
the internet [1]. However, the original professional tem-
plate was transformed latterly by initiatives growing out of
the non-governmental follow-up to the R-NSF, reported
as ‘Kidney Health: Delivering Excellence’ (2013). These
have taken advantage of modern informatics as a means
of wider communication and exchange. A joint
programme with NHS England, marketed as ‘Think Kid-
neys’, provides a virtual agency dealing with a pot-pourri
of AKI, CKD and QI issues from cyberspace [30]. This
now promotes particularly the patient-centricity of the
NHS Long Term Plan (2019), as well as both longstanding
and current renal issues. It remains to be seen what tech-
niques the registry will deploy to support the unfolding
national effort of multidisciplinary renal QI/CQI. The
pitch and content of the annual UKRR reports has already
been simplified (2018, Report 21) and further exploratory
formats should be expected, in conjunction with the ef-
forts at journal publication [2].
While Quality ‘is the only organising principle of renal

care’ (2010) (Report 13, Foreword) renal CQI has a che-
quered history over two decades [2, 31, 32]. The learning
curve is reflected in the report of the partially successful
multi-agency research projects of the past few years,
which also carries a virtual handbook of CQI [33]. Evalu-
ation remains something of an Achilles Heel as the basis
of a general introduction of change [34]. The ASSIST-
CKD project is an encouraging example of a continuing
partnership of CQI with EBM, reflecting the need to bal-
ance a predominant consensus with a traditional plural-
ism [33]. The necessary substrates to CQI methodology
are not always apparent [14, 35]. Anyway, out of these
dynamics has come a welcome, overdue, enhancement
of the status and involvement of non-medical renal pro-
fessionals in the CQI ‘collectives’, as well as a consolida-
tion and modelling of patient involvement.
The democratisations have not been universal. The

failure to establish coherent NHS IT, and the ultimate
disregard for the IT component of the R-NSF, has
prompted a specialty specific IT project (UKRDC 2013-),

designed to pilot renal data acquisition with subsequent
distribution to special interest groups including the
UKRR (see Report 20, Introduction) [2]. Those who can,
do. However, peripheral renal unit IT provision and in-
frastructure, the voluntary source of all the patient and
unit data, remains unsupported (and unincentivised)
from the NHS centre. It is those renal systems that have
demonstrated the possibility, and possibilities, of every-
day clinical data collection since the 1980s, of which the
most recent are UKRR-based national RCTs [5]. An
extension of that reach into digitally-acquired patient
data will be a challenging stretch, if that is the future of
the registry [36].
The shape of that future seems likely to be more

dependent on outside influences than was the individual
furrow ploughed by the early registry. There seemed
enough to do in solving the communication and tech-
nical issues of the chosen modus operandus. In retro-
spect there was no liaison with the then British
Computer Society (BCS), for example, or the other early
UK registry, ICNARC (1995). There was modest early
academic linkage, which became more extensive as the
material for HSR and scholarly research in QI bur-
geoned [1]. Overseas registry activity in the specialty was
acknowledged and compared in episodic international
chapters of the Annual Reports (see Reports 2, 3, 6, 9–
12), becoming less detailed and more epidemiological
with time [2]. At the millennium, EDTA-R was reconsti-
tuted as ERA-EDTA-R to compile European RRT statis-
tics, with less emphasis on collateral treatment issues
than the original. If anything, the UKRR was the useful
model, rather than the other way round [25, 37]. The
updated Primary Renal Disease codes of the ERA-EDTA
(2009) were adopted by UKRR (2015, Report 18). The
Lombardy Registry experience in northern Italy was pur-
sued in a parallel, long-term, time frame, albeit on the
somewhat smaller scale of 44 renal units (1982). It also
has brought together clinical data and treatment epi-
demiology [38]. That comparison emphasises the signifi-
cance of the incidental UK scale of the registry task, 71
adult units, in offering ready communication and man-
ageability together with statistical power. The much lar-
ger USRDS functions with regional networks for the
epidemiology of RRT and (after 2003) CKD, but then
data collection is based on quite different principles,
which makes useful comparison difficult [39]. The US
nationwide ESRD Clinical Performance Measures Project
has concentrated since 1994 on dialysis adequacy, Serum
Albumin and dialysis access and has not been beguiled
by the availability of other routine laboratory data. The
practical relevance of scale of operation is apparent in
other sustained systems, like the ANZDATA registry
(1977, reporting regularly after 1997) [40]. While the
DOPPS programme was scrutinised in early days, its
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sampling approach to practice patterns was open-ended,
compared to the UKRR remit [41]. The idiosyncratic
capacities of the UKRR are based on an NHS that has
provided, and continues to provide, a unique context for
complete data collection and joint interests.
By contrast, internal organisational elements of the

UKRR have tended to copy external social and business
styles. The early exploratory phase was catalysed by ded-
icated appointments and was dependent on the commit-
ment of a few clinical enthusiasts, working voluntarily
from NHS posts. The necessary transition to a settled,
more routine, contribution after 2007 prompted yet
closer integration with RA organisation, formal commit-
ments and the appointment of a Chief Executive (2011)
[1]. Subsequent appointments have reflected the prolifer-
ation of research, programmes and collaborations.

Conclusion
In hindsight, the UKRR has been moved irregularly with
the times to reflect not only the professional re-
evaluations of international and UK renal medicine but
also NHS preoccupations. The broader informatics net (a
modern web portal has been established (2019)) is suited
to the post-millennial shift in Nephrology, from an em-
phasis on palliation towards prevention. As a ‘register’ it
would have been a less comfortable chameleon, but the
flexible registry construct has been shaped ultimately into
a platform responsive to both RA and NHS purposes.
The hybrid UKRR agency is arguably one of at least

three major compromises that have emerged over the
several decades to permit constructive momentum in
the specialty and the NHS. The changes can be seen as
acceptable responses to the many demands made on the
complex adaptive system (CAS) of a national specialty
[42]. The R-NSF was based on the first compromise, the
introduction of a renal ‘Tsar’. It signalled a quite new
authority in the form of a plausibly bi-partisan National
Clinical Director of Kidney Care. The R-NSF served in
retrospect as a post-millennial bridge to contemporary
specialty means and ends. In a gradual second com-
promise, the deep professional instinct for patient bene-
fit expressed as quality improvement has for the most
part absorbed its modern methodologies. Recent com-
pound semantics (‘evidence-based improvement’, ‘evi-
dence-informed implementation framework’) declare an
unselfconscious melding of the disciplines of EBM,
Audit-feedback and CQI in the clinical periphery [43].
The third development is the refashioning of the current
registry as a multi-faceted agency. Its status as a formal
entity, with stable infrastructure, has offered a useful
base to a variety of special interests. The modern pre-
occupation with the detail of patient experience has
prompted registry exploitation of social media, the Inter-
net and patient surveys in conjunction with non-medical

agencies. These various liaisons have moved registry in-
terests well beyond the initial medical remit. It remains
to be seen just what place it will come to take in what
has been called a ‘maze’ of NHS indicators [44].
The three hybridisations have accommodated the

post-millennial optimism of a specialty characterised
otherwise by much repetitive labour. It is easy to see
why the authors of Forewords to the modern Annual
Reports convey unstinting admiration, as an expression
of the reconciliation of professional and bureaucratic
vital interests within the NHS [1, 2].
Of the specific features, the profiles of access to treat-

ment and provision, informed by the expanded epidemio-
logical elements of the registry, are being established by
specialty HSR [1]. Arguably, kidney healthcare ‘Delivery’,
dependent on staffing and physical resources, has yet to
be fully incorporated as one of the many putative dimen-
sions of the renal Quality matrix of the NHS [31]. Of
course, that is just where the 1995 registry came in [1].
Nevertheless, it remains a well-placed vehicle for specialty
development, with the KQuIP initiative as an example of
the progressive networking and inclusivity offered by
modern informatics to the organisation of post-pandemic
national healthcare [36, 45].

Abbreviations
AKI: Acute Kidney Injury; ANZDATA: Australia & New Zealand Dialysis &
Transplant Registry; BCS: British Computer Society; CAS: Complex Adaptive
System; Ch: Chapter; CKD: Chronic Kidney Disease; CQI: Continuous Quality
Improvement; DOPPS: Dialysis Outcomes and Practice Patterns Study;
EBM: Evidence Based Medicine; EDTA-R: European Dialysis and Transplant
Registry; ERA-EDTA-R: Registry of the European Renal Association- European
Dialysis and Transplant Association; ESRD: End Stage Renal Disease;
HES: Hospital Episode Statistics; HSR: Health Services Research; ICNA
RC: Intensive Care National Audit & Research Centre; IT: Information
Technology; KQuIP: Kidney Quality Partnership; NHS: National Health Service;
QI: Quality Improvement; RA: Renal Association; RCP: Royal College of
Physicians (London); RCT: Randomised Controlled Trial; R-NSF: Renal National
Service Framework; RRT: Renal Replacement Therapy; UK: United Kingdom;
UKRDC: United Kingdom Renal Data Collaboration; UKRR: United Kingdom
Renal Registry; URR: Urea Reduction Ratio; US: United States of America;
USRDS: United States Renal Data System

Acknowledgements
Not applicable.

Authors’ information (optional)
NHS Consultant Renal Physician 1980–2007, Chairman British Renal
Computing Group 1981–1988, Secretary to the UK Renal Registry 1997–2007.

Author’s contributions
Not applicable.

Funding
Immediate Funding is personal, although an application will be made to
Kidney Research Yorkshire for retrospective funding from a dedicated
publications fund.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
Not applicable.

Will BMC Nephrology          (2020) 21:338 Page 6 of 7



Consent for publication
Not applicable.

Competing interests
The author declares that he has no competing interests.

Received: 17 April 2020 Accepted: 30 July 2020

References
1. Feehally J. https://renal.org/wp-content/uploads/2020/03/UKRR-History-1

995-2020-FINAL-28022020-1.pdf.
2. www.renalreg.org.
3. National Kidney Foundation: K/DOQI Clinical Practice Guidelines for Chronic

Kidney Disease: Evaluation, Classification and Stratification. Am J Kidney Dis.
2002;39 Suppl1:S1-S266.

4. Mehta RL, Chertow GM. Acute Renal failure definitions and classification:
time for change? J Am Soc Nephrol. 2003;14:2178–87.

5. Will EJ. https://renal.org/wp-content/uploads/2020/02/191208-Witness-
Seminar-ejw.pdf.

6. Simpson K. The Scottish Renal Registry. Scott Med J. 1993;38(4):107–9.
7. Gotch FA, Sargent JA. A mechanistic analysis of the National Cooperative

Dialysis Study (NCDS). Kidney Int. 1985;28(3):526–34.
8. 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(5):458–82.

9. Pollitt C, Harrison S, Hunter DJ, Marnoch G. General management in the
NHS: the initial impact 1983-88. Public Adm. 1991;69:61–83.

10. Powell M. Exploring 70 years of the British National Health Service through
anniversary documents. Int J Health Policy Manag. 2018;7(7):574–580.
https://doi.org/10.15171/ijhpm.2018.21.

11. Berwick DM, Enthoven A, Bunker JP. Quality management in the NHS: the
doctor’s role –I. Br Med J. 1992;304:235–9.

12. Berwick DM, Enthoven A, Bunker JP. Quality management in the NHS: the
doctor’s role – II. Br Med J. 1992;304:304–8.

13. Institute of Medicine. 2001. Crossing the quality chasm: a new health
system for the 21st century. Washington, D: The National Academies Press.
https://doi.org/10.17226/10027.

14. Glasziou, P, Ogrinc, G, Goodman, S. Can evidence-based medicine and
clinical quality improvement learn from each other? BMJ Qual Saf. 2011;
20(Suppl 1):i13-17. https://doi.org/10.1136/bmjqs.2010.046524.

15. Banerjee A, Stanton E, Lemer C, Marshall M. What can quality improvement
learn from evidence-based medicine? J R Soc Med. 2012;105:55–59. https://
doi.org/10.1258/jrsm.2011.110176.

16. 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:
c10–c17. https://doi.org/10.1159/000321378.

17. Youssouf S, Nache A, Wijesekara C et al : Effect of a quality improvement
program to improve guideline adherence and attainment of clinical
standards in dialysis care: report of outcomes. Nephron. 2017;136(2):75–84.
https://doi.org/10.1159/000450890.

18. Will EJ, Richardson D, Tolman C, Bartlett C. Development and exploitation of
a clinical decision support system for the management of renal anaemia.
Nephrol Dial Transplant. 2007;22 [Suppl 4]: iv31–iv36. https://doi.org/10.
1093/ndt/gfm163.

19. Jones CH, Wells L, Richardson D, Ridley L. Calcium and Phosphate
Management: a five year audit. Br J Ren Med. 2007;12(3):7.

20. Tangri N, Wagner M, Griffith JL et al. Effect of bone mineral guideline target
achievement on mortality of incident dialysis patients: an analysis of the
United Kingdom Renal Registry. Am J Kidney Dis. 2011;57(3):415.

21. Braithwaite J. Changing how we think about healthcare improvement. BMJ.
2018;361:k2014. https://doi.org/10.1136/bmj.k2014.

22. Birnie K, Caskey F, Ben-Shlomo Y, Sterne JAC, Gilg J, Nitsch D, Tomson
C. Erythropoiesis-stimulating agent dosing, haemoglobin and ferritin
levels in UK haemodialysis patients 2005–13. Nephrol Dial Transplant.
2017;32(4):692–8.

23. Gude WT, Brown B, van der Veer SN et al. Clinical performance comparators
in audit and feedback: a review of theory and evidence. Implement Sci.
2019;14:39. https://doi.org/10.1186/s13012-019-0887-1.

24. Foy R, Skrypak M, Alderson S et al. Revitalising audit and feedback to
improve patient care. Br Med J. 2020;368:m213. https://doi.org/10.1136/bmj.
m213.

25. Will EJ. Renal registries in the era of guidelines, standards and ‘quality
improvement’. One view from the UK Renal Registry experience. J Nephrol.
2006;19:492–499.

26. Ansell D, Feest TG, Tomson C, Williams AJ, Warwick G. 9th Annual Report of
the Renal Association. UK Renal Registry Report 2006. UK Renal Registry,
Bristol, UK. UKRR Report 2007. Nephrol Dial Transplant. 2007;22(suppl 7):
Figures 7.3 and 7.6.

27. Jones C, Richardson D, Will E. Lessons from the study of a longitudinal audit
of outcomes for a biological variable in haemodialysis. https://renal.org/
history/abstracts. British Renal Society/Renal Association Conference,
Glasgow 2008.

28. Dhingra RK, Young EW, Hulbert-Shearon TE et al. Type of vascular access
and mortality in US hemodialysis patients. Kidney Int. 2001;60:1443–51.

29. UK Renal Registry (2020) Acute kidney injury (AKI) in England – a report on
the nationwide collection of AKI warning test scores from 2018 at www.
renalreg.org.

30. https://www.thinkkidneys.nhs.uk.
31. O’Donoghue D. Foreword. UK Renal Registry 2010. 13th Annual Report.

Nephron Clinical Practice. 2011;119:suppl2.
32. van der Veer SN, Jager KJ, Nache AM et al. Translating knowledge on best

practice into improving quality of RRT care: a systematic review of
implementation strategies. Kidney Int. 2011;80:1021–34.

33. The Health Foundation Report. Kidney Services:Improving at scale. https://
renalreg.org/publications-reports/.

34. Dixon-Woods M. How to improve healthcare improvement—an essay by
Mary Dixon-Woods. Br Med J. 2019;367:l5514.

35. Fava GA. The decline of pluralism in medicine:dissent is welcome.
Psychother Psychosom. 2020;89:1–5.

36. Nelson EC, Dixon-Woods M, Batalden PB et al. Patient focused registries can
improve health, care, and science. BMJ 2016;354:i3319. https://doi.org/10.
1136/bmj.i3319.

37. www.era-edta-reg.org.
38. Locatelli F, Tentori F, Del Vecchio L, Pontoriero G. Application of dialysis and

transplant registries to clinical practice: the Lombardy Registry. Nephrol Dial
Transplant. 2004;19 Suppl 3:iii2–4. https://doi.org/10.1093/ndt/gfh1005.

39. www.usrds.org.
40. www.anzdata.org.au.
41. www.dopps.org.
42. Braithwaite J, Churruca K, Long JC, Ellis LA, Herkes J. When complexity

science meets implementation science: a theoretical and empirical analysis
of systems change. BMC Med 2018;16:63:1–14. https://doi.org/10.1186/
s12916-018-1057-z.

43. Shojania KG, Grimshaw JM. Evidence-based quality improvement:the state
of the science. Health Affairs (Evidence into practice). 2005;24(1):138–50.

44. Al-Zaidy S, Molloy A, Turton C, Thorlby R. Briefing. The Measurement Maze.
A snapshot of national quality indicators across three clinical areas, and
their impact on clinical teams. The Health Foundation. November 2019.

45. Pasmore W, Winby S, Albers Mohrman S, Vanasse R . Reflections:
Sociotechnical Systems Design and Organization Change. Journal of
Change Management. 2019;19(2):67–85. https://doi.org/10.1080/14697017.
2018.1553761.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Will BMC Nephrology          (2020) 21:338 Page 7 of 7

https://renal.org/wp-content/uploads/2020/03/UKRR-History-1995-2020-FINAL-28022020-1.pdf
https://renal.org/wp-content/uploads/2020/03/UKRR-History-1995-2020-FINAL-28022020-1.pdf
http://www.renalreg.org
https://renal.org/wp-content/uploads/2020/02/191208-Witness-Seminar-ejw.pdf
https://renal.org/wp-content/uploads/2020/02/191208-Witness-Seminar-ejw.pdf
https://doi.org/10.15171/ijhpm.2018.21
https://doi.org/10.17226/10027
https://doi.org/10.1136/bmjqs.2010.046524
https://doi.org/10.1258/jrsm.2011.110176
https://doi.org/10.1258/jrsm.2011.110176
https://doi.org/10.1159/000321378
https://doi.org/10.1159/000450890
https://doi.org/10.1093/ndt/gfm163
https://doi.org/10.1093/ndt/gfm163
https://doi.org/10.1136/bmj.k2014
https://doi.org/10.1186/s13012-019-0887-1
https://doi.org/10.1136/bmj.m213
https://doi.org/10.1136/bmj.m213
https://renal.org/history/abstracts
https://renal.org/history/abstracts
http://www.renalreg.org
http://www.renalreg.org
https://www.thinkkidneys.nhs.uk
https://renalreg.org/publications-reports/
https://renalreg.org/publications-reports/
https://doi.org/10.1136/bmj.i3319
https://doi.org/10.1136/bmj.i3319
http://www.era-edta-reg.org
https://doi.org/10.1093/ndt/gfh1005
http://www.usrds.org
http://www.anzdata.org.au
http://www.dopps.org
https://doi.org/10.1186/s12916-018-1057-z
https://doi.org/10.1186/s12916-018-1057-z
https://doi.org/10.1080/14697017.2018.1553761
https://doi.org/10.1080/14697017.2018.1553761

	Abstract
	Background
	Main text
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ information (optional)
	Author’s contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

