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Acute kidney Injury

Common, harmful, treatable

Dr Richard Fluck
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News Could preventing acute kidney injury hold the key to cutting
the number of avoidable deaths on the NHS?
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AKI”

emergency admissions to hospital will have

"AKI is 100 times more than MRSA infection”

”Around 20 per cent of AKI cases are

of AKI to the NHS are £434-620m pa”




‘reducing avoidable death, long-term disability and
chronic ill health...’

* VTE prevention: estimate 25,000 deaths pa
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Data derived from: Hospital Episode Statistics Annual Report
DoH VTE Prevention Programme 2010 and Selby et al 2012




Incidence of AKI is increasing

AKI not requiring dialysis Dialysis-requiring AKI

Absolutes Cases (weighted)
=~ Population Incidence Rate

19961997 19968-1999  2000-2001 2002 -2003

Hsu CY et al. Kidney International (2007) 72, 208 Hsu RK et al. JASN 2013;24:37-42

* Per 100,000 person years * Per million person years




Patients with AKI do not die from
uraemia
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Sepsis Cardiovascular Malignancy AKI Other Mot recorded
Cause of death categories

Selby NM et al. PLoS ONE 2012; 7(11):



Bi-directional relationship of AKI and CKD

233,803 hospitalised patients aged over
1million patients with baseline assessments 67
of serum creatinine and proteinuria AKI increased risk of ESKD by 13 fold

CKD and proteinuria increase risk of AKI =

No AKI or CKD

Baseline renal Rate ratio for
function hospital admission

with AKI*
eGFR >60
eGFR 45-59.9
eGFR 30-44.9
eGFR 15-29.9 180 d 365 d 2Yr

Probability of ESRD (%)

— - Time after Discharge
*non-proteinuric group shown; similar pattern seen across all

levels of proteinuria

Ishani A et al. JASN 2009; 20: 223-228
James MT et al. Lancet 2010; 376: 2096-2103




NCEPOD report published in 2009

Poor assessment of risk
factors for AKI and acute
illness

Delays in recognising AKI

Most patients with AKI are
not cared for by
nephrologists

Post admission AKI
avoidable in 21%

‘Good’ care Iin <50% casesS =erios

Adding Insult to Injury

A review of the care of patients who died in
hospital with a primary diagnosis of acute
kidney injury (acute renal failure).




Study population
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Figure 3.1 Age distribution of study population

Elderly population - median age of 83



Admitting specialty

Number of patients
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Figure 3.2 Specialties of admitting consultants



Key findings

Only 50% of AKI care considered good
Poor assessment of risk factors

Unacceptable delay in recognition of
post-admission in AKI in 43%

22 patients died with a primary
diagnosis of post-admission AKI which
was predictable and avoidable

+ Complications missed (13%),

avoidable (17%) or badly managed
oo 2256)




Conclusion

+ Systematic failings in AKI

+ Failures in:
+Recognition and management of AKI

+Recognition and management of
complications

+Referral and support

+ Failures in recognition of the acutely ill

NCEPOD J
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Management of acute kidney injury:

the role of fluids, e-alerts and
biomarkers

At present systems are being developed ad hoc. A national group should be established to
develop agreed standards for e-alert systems recognising the need for some system-dependent
local flexibility.

Enyal
Colege or
Phveiciang

& Eddinburgh




N I c E National Institute for
Health and Care Excellence

Support for implementing
the NICE clinical guideline on acute

kKidney injury (CG169)




 |dentifying acute kidney injury in patients with acute illness

 |dentifying acute kidney injury in patients with no obvious acute
illness®

» Assessing risk factors in adults having iodinated contrast agents
and in adults having surgery

» Ongoing assessment of patients in hospital

» Detecting acute kidney injury

« Identifying the cause(s) of acute kidney injury AKI:
e Urinalysis* Key priorities

e Ultrasound for implementation

* Managing acute kidney injury
e Relieving urological obstruction®
Pharmacological management*
Referring for renal replacement therapy*
Referring to nephrology
Information and support for patients and carers

* not a KPI, but considered a key issue by the guideline development group

Implementing NICE guidance www.nice.org.uk




Risk factors: adults

« Chronic kidney disease (or history of)
e Diabetes

e Heart failure

o Sepsis

 Hypovolaemia

e Age 65 years or over

« Use of drugs with nephrotoxic potential (for example,
NSAIDs, ACE inhibitors)

« Use of iodinated contrast agents within past week

e Oliguria

» Liver disease

* Limited access to fluids, e.g. via neurological impairment
« Deteriorating early warning scores

e Symptoms or history of urological obstruction

Implementing NICE guidance www.nice.org.uk




Detecting AKI

* Investigate for AKI when risks factors are present
« Compare serum creatinine with the patient’s baseline

Detect AKI using (p)RIFLE, AKIN, KDIGO criteria:

minine ‘m from baselme

e .
Smcntive  rhebyS maenzdm
-

Urine output < 0.5ml/kg body weight/hour for 6

consecutive hours in adults

e Urine output < 0.5ml/kg/hour for more than 8 hours in children
and young people
* In children and young people — a 25% or greater fall in eGFR

Implementing NICE guidance www.nice.org.uk




Adults: ongoing hospital assessment

 Use early warning scores (track and trigger systems)
(CG50)

 Ensure there is a system in place to recognise and
respond to oliguria <0.5ml/kg/hour (if not part of early
warning score)

e Continue to monitor serum creatinine
regularly in all patients with, or at risk,”
of acute kidney injury

Implementing NICE guidance www.nice.org.uk



Managing AKI

 Pharmacological management
 Relieving urological obstruction
 Referral

 Information and support for patients and carers

Implementing NICE guidance www.nice.org.uk




Referral

Nephrology:
Discuss AKI management with a nephrologist/paediatric nephrologist as soon
as possible (and within 24 hours) if one of the following is present:

Renal replacement therapy:
Refer adults, children and young people immediately for RRT if any of the
following are not responding to medical management:
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Implementing NICE guidance www.nice.org.uk
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Acute Kidney Injury
Programme Board NHS
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The House of Care

Outcome:
Organisational and Clinical Processes m
Enabling Person Centred Coordinated Care En g Ia n d

Components:
* Risk stratification * Evidence based practice and
* Information and technology protocols
* Guidelines and national audits * Service structure and planning
Outcome
Informed and engaged
patients and carers .
Outcome
Effective Commissioning
Components
*Needs Assessment and Planning « Service User and Public Involvement « Procurement
« Joint commissioning « Contracting * Evaluation
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The steering group

* Provide governance and strategy to the project

* Responsible for communication to stake holders

» Be accountable for the deliverables

* Supported by the programme manager

« Review of the project budget

* Provide leadership to the work streams
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« Chair and deputy
« Co-opted membership agreed by the management team
« Develop project plan with support of programme manager

* Delineate scope

* Provide timelines and objectives

« ldentify evidence and best practice

* Develop tools

* Provide research and development focus

* Ensure equity and transparency in approach - e.g. paediatric
dimension



Crostinine

|__Acute Kidney Injury §

E-alerts for
AKI

Introductio

These guidelines are intended for use across all specialties and in al inpatient settings
int are Unit, these guidelines will bs superseded when more specialist renal

—

seen in up to 7% of all hospital admissions and is
morbidity and mortaity. The following quidelnes
ement and appropriate 1 those

inical judgement.

Education Intranet

where

to pre-hospitali
. an ideal value ca
f 75

programme Guidelines — msnduieg

ge for each component separately; if these lead to

times baseline

See overleal for guidance on the assessment and management of AKI

~ Streamlined
Care bundles nephrology
referral

Derby Hospitals NHS Found

The Derby Acute Kidney Injury Care Bundle - AUDITS

Patient sticker

Date .
TiMe i,

Ward..




On going professional groups

ACB scientific committee

* Met July 2013

» Biochemists, nephrologists
and software providers

e |nitial algorithm and
minutes available online

Renal Association guidelines

committee

* Due to meet October 2013
» Nephrologists, ICU, general
medicine
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AKI work streams - Programme board plan

Toolkit for
local usage

27



AKI care bundle

Introduced to e
asseSS m e n t u n 'i tS 'i n ;htiﬁepgtéizdmheansi ':;{u:l"[igée. aze complete Akl care bundle

2011 Flo Edt ‘ew Gofo Adions Prefernces Took Heb
4> 8% § Gk -::fg@;

Fefer to AKI guidelines on the trust intranet.
If Akl care bundle iz not completed , pleaze state

Ta rgets SyStem at'ic reasons inthe comments field below:.
improvements in basic [
elements of care oo | )

— Camrients

Consistent with
intranet guidelines




Serum creatinine measured }

_
In-patient location?

(renal ward and dialysis unit excluded) )

No - process ends }

Creatinine >1.5x ‘ideal’ creatinine No - brocess ends
(measured from reverse eGFR) P

[Authoriser vets results; selects true}

baseline and inputs to AKI calculator

|
No AKI, result not

flagged Report issued: AKI stage 1

Combination of IT and human algorithms .
Report issued: AKI stage 2

Based on AKIN serum creatinine criteria only
(now KDIGO)

Selects baseline from up to 12 months Report issued: AKI stage 3
previously, disregards 48hr timeframe

Selby NM et al CJASN 2012; 7(4): 53




Components of the Educational Toolkit




Educational outcomes

*457 clinicians surveyed (319 at baseline, 138 post intervention)

 Improvements seen in self-reported indicators:
(Combined data from RDH and UHL)

+Confidence levels
50% vs. 68%, p<0.001

+Independent initiation of investigation and treatment
48% vs. 64%, p=0.002

+ Awareness of local AKI guidelines
25% vs. 64%, p<0.001

* Improvements in knowledge scores in junior doctors (F1/F2)

Xu G, Westacott R, Baines R, Selby NM, Carr S. Submitted QJM
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AKI work streams

Quality
Improvement
project
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Lead implementation across England - need for
coordination and globalisation

Reduce burden of illness related to AKI

Provide patient level tools for improved management
Establish a national Registry
Initiate and lead QI

April 2014 Workstream meeting
October 2014 National Launch meeting
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The safety thermometer - a place for AKI?

Table 2: NHS Safety Thermometer summary results

The following table summarises the national percentage of patient assessments which showed each of the four harms and which sl
none of the harms — ‘harm free’ - for the peried from October 2012 1o October 2013 based on the number of records shown in Tabh

Oct12 Novi2 Dec12 Jan13 Feb13 Mari3  Apri3  May13 Jun13  Jul13  Augi3  Sepid Oct13 |

Harm Free 02.0%  923%  924%  023%  021%  024%  022%  024%  027%  028%  930%  032%  034%
Pressure Ulcers - All 54%  63%  52%  65%  56%  54%  656%  55%  52%  S1%  50%  48% 4%
Pranins Do = M 12%  12%  12%  13%  1.3%  13%  13%  12%  12%  12% 1% 11% 1%
Falls with Harm 1.0%  1.0%  10%  08%  1.0%  08%  11%  09%  09%  1.0%  09%  09%  08%
Catheters & UTis 12%  11%  10%  1.0%  1.0%  1.0%  1.0%  10%  00%  1.0%  1.0%  10%  090%
Catheters & New UTls 06%  05%  05%  05%  05%  08%  05%  05%  08%  05%  04%  05%  04%
New VTEs 0.8%  07%  07%  07%  O7%  O06% 06%  06%  06%  05%  08%  05%  05%
All Harms BA%  77%  76%  77%  70%  76%  7.8%  76%  7a%  72%  7.0%  68%  66%
M M 35%  34%  33%  33%  34%  32%  33%  34%  30%  30%  28%  28%  27%
Patient Assessments 175,199 178853 177,561 185338 183,001 102085 208444 206,840 204307 202214 201030 201,167 194284
Organisations 56 567 605 618 648 €86 715 738 749 780 788 784 725

Note: a patient may have all, some, one, or none of the harms, so the percentages may not add up to 100%.



Local IT

Pathology IT: iLab
Results reporting: iCM

Functionality limited:
+ Delta check

+ Compare current value with a
calculated field

No options to change
programming

No response from company to
work collaboratively

Clinical Manager
1.6

@ Copyright 2007 - 2008 of iSOFT Group Plc
All rights reserved

ISOFT

An |BA Health Group Company




Educational programme

Collaboration between prgieciieam

Royal Derby HOSpltal and Prof Sue Carr (project lead)
University Hospitals Dr Nick Selby (project lead)
Leicester Dr Rachel Westacott

Dr Richard Baines

Joint funding from East  prNitin kolhe
Dr Gang Xu

Midlands HIEC Dr Salman Riaz

Joanne Kirtley

Initiated April 2011 James Trew

Winner of BMJ ‘Excellence in
University Hospitals of Leicester INHS! Derby Hospitals m Education’ Award 2013

NHS Trust NHS Foundation Trust




I m paCt O n Sta n d a rd S Proportion of AKI patients with fluid balance
of basic care

—* & ——
»Cases note audit of 306 pts. [l oo
+ 132 cases baseline oo e
+ 156 cases post intervention g

documented *

« 77 in 2012 audit, 79 in 2013 audit
+ Equal numbers in each AKI stage

Fluid balance assessed 36.4%

AKI1 AKI 2 AKI3 *p<0.001

Medication review 71.1%
Renal imaging (AKI 2 & 3)  45.3%
Nephrology referral (AKI 3) 37.8%




Impact on patient outcomes

Survival to 30 days over sequential six month periods in patients with AKI

| SixMaonths
® n - 84 1 1 ' Log rank p=0.007 r1Sep10-Feb11

« Unadjusted 30-day o
mortality:
Sep10-Feb11: 23.7%
Mar11-Aug11: 20.8%
Sep11-Feb12: 20.8%
Mar12-Aug12: 19.5%

Cumulative Survival

Chi square for trend p=0.006

15
Time (days)

 No differences in LoS or Cox 95% Cl
rate of renal recovery regression
Sep10-Feb11  Reference
Mar11-Aug11 0.9 0.79-1.0

Selby NM. Curr Opin Nephrol Hypertens. 2013 in press

Sen11-Feb12  0.87 0.77-0.99



Weekend versus weekday AKI

Distribution of AKI cases across days of the week

Crude mortality:
weekday 20.4%

weekend
24.9%,

p<0.001




Working with primary care: ’Community
acquired’ AKI accounts for two-thirds of cases

DiedInHospital
B Survived to discharge

B Cied

[
)
[
2
=
=1
N
[=]
o
=

Community
acquired

Hospital
acquired

Community acguired Hospital acguired
Type of AKI

Selby NM et al CJASN 2012; 7(4): 53




AKI prevention project

Embed ‘sickday’ °* Project team:

rules for high- + Nephrologists
risk patients + GPs

. . + Pharmacists

Education for Empower .
primary care patients to react * Measure outcomes:

practitioners to acute illness + Educational outcomes

+ Patient acceptability
" . + Admission rates and
outcomes for patients
with community
acquired AKI

Raise profile of
AKI

Develop an Patient-held
educational information
‘toolkit’ cards

University Hospitals of Leicester NHS Royal Cornwall Hospitals INHS | Derby Hospitals m

NHS Trust MHS Trust NHS Foundation Trust




CKD and AKI ARID- serial creatinine results

Serial creatinine values: AKI versus control

Py @ Control
p<0.001 ® AK]
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Conclusion

« AKI represents a significant patient safety

e |tis harmful

* Itis common

« Management could be better - lives saved, reduced
disease burden and reduced resource utilised



