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Background — The High Cost of AKI

e Estimated that 1in 5 emergency admissions into
hospital associated with AKI wangetal 2012) L&

 Up to 100,000 deaths in hospitals, a quarter to a

third could potentially be prevented ational confidential
Enquiry into Patient Outcome and Death (NCEPOD) Adding Insult to Injury 2009) £

* Estimated costs to NHS per annum

£434-620 million in 2011 (kerr et al, 2014)
£500 million in 2012 (NHS Kidneycare 2012, now NHS 1Q)
Rising to £1.02 billion in 2014 (Kerr et al, 2014)




National Algorithm Mandate to Report
NHS England patient safety alert - Directive

issued 09/06/2014 f Patient | 59510 D,
arely "L‘-"f'”["f-'-‘_'_ar-:-:::n -:nlrli"_w ,
5 action points Alert | Acute Kidney Injury

Work with local LIMS supplier to ensure the test
result goes to local Patient management systems
and into a data message sent to a central point for
national monitoring purposes

To be introduced by 09/03/2015




The UKRR: AKI Direct from Labs

From renal IT systems
CKDA4/5, Acute Dialysis,

RRT @S|
Renal Units <« -

Direct from labs
AKl in 1y and 2y care

UK Renal

Registry




Which Data?

1. Alert Files - The Warning Grade Test Result

Patient Identifiers
The index creatinine and eGFR

2. Creatinine files - Retrospective and
Prospective Lab Data

All creatinine and eGFR data from
preceding 15 months

All creatinine and eGFR data from next
15 months

“The Master Patient Index”

Linkage to:
e UKRR

e HES

* ONS

* ICNARC

Alert File Data Items

Local Patient Identifier
Forename

BJe] =}

Address 1

Address 2

Address 3 (Town)

Address 4 (County)

Post Code

Lab Code

Specimen Number

Source of Request

Primary/Secondary Care Indicator Field

Date of Sample
AKI Warning stage test result

Serum Creatinine Result (micromol/l)

eGFR Test Result



Progress

Currently 111 labs submitted AKI alert files
(111/154) Total number of

labs submitting

100.0%

Number of labs submitting data by month 90.0%
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Increase in AKI reporting

Laboratories are gradually coming on board to submit
AKI| data to the UKRR:

e [n March 2015, 27 (18%) of an estimated 154
laboratories in England were submitting data,
increasing to 71 (46%) by March 2016 and 88 by
March 2017

e The UKRR has had AKI alert files from 111 labs
(72%)




Incidence of AKI

For the period April 2015 and March 2017:

e 135,423 e-alerts were reported for Yorkshire & the
Humber (England 1,546,571)

« 42,561 individual patients were identified as
having AKI (England 470,400)




AKIl reporting Yorkshire & the Humber

Lab Name

Lab Code [June |July|Aug|Sept|Oct|Nov|Dec|Jan|Feb|Mar|Apr| May

AIREDALE

697C0

BRADFORD ROYAL INFIRMARY

690H0

SHEFFIELD CHILDREN'S HOSPITAL |

698E0

DONCASTER ROYAL INFIRMARY

69180

HULL & EAST YORKSHIRE

69460

LEEDS GENERAL INFIRMARY

695N0

NORTHERN GENERAL HOSPITAL

[ 693E0

STJAMES'S UNIVERSITY HOSPITAL

696B0




AKIl Data Completeness —

Yorkshire & Humber

Total number of labs:

Total number of alerts:

Total number of patients with NHS number:

Data Item

NHS no

Sex

DOB

Postcode

Care Ind

AKI stage

eGFR (either CKD EPI or MDRD)
Creatinine

Y&H
8
135,423
42,561

% Complete
99.7
100.0
99.4
97.9
95.7
100.0
78.7
100.0

Eng
91
1,546,571
470,400

% Complete
99.3
100.0
99.9
97.2
96.3
100.0
82.9
99.2

Up to date to
March 2017




Number and Percentage by AKI Stage
e e Ml N

Stage 1 32,616 76.6 78.0
Stage 2 5,910 13.9 13.2
Stage 3 4,034 9.5 8.8
Missing 1 0.0 0.1

Total 42,561 100.0 100.0
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Percentage of Adult and Paediatric
patients by AKI stage

90

m Adults
= Paeds

Percentage

AKI stage 1 AKI| stage 2 AKI stage 3
AKl stage (1°F alert)

Adults CHILDREN
AKI stage N % Eng% AKI stage N % Eng%
1 30,984 76.4 78.0 1 1,426 81.4 79.0
2 5,642 13.9 13.2 2 234 13.4 12.7

3 91 5.2 8.2
3 3,929 9.7 8.8 Missing 0 0.0 0.1

Missing 1 0.0 0.0



@ Percentage of adult and paeds patients
by AKI stage and gender

70

m Adults

60 W Paeds

50 -

40 -

30

Percentage male

20 -

10

AKl stage 1 AKI stage 2 AKI stage 3

AKI stage (1°F alert)

AKI stage o Median age
(first alert)
Stage 1 47.7 72 (0, 95+)

Stage 2 46.5 73 (0, 95+)
Stage 3 57.9 71 (0, 95+)




Percentage of patients by AKI stage and
age group

Total (number) 28,065 7,286 6,030
Age (median) 72.3 73.3 71.0
Age group (%) <18 4.2 4.2 2.7
18-39 10.0 6.6 6.9

40-64 22.3 21.6 26.8

65-74 19.0 20.9 22.3

75+ 44.6 46.8 41.3

* Peak alert within 30 days




30 Day mortality by AKI stage

35

B Crude mortality
B Mortality adjusted for sex and IMD

30 +

25 4

20

Mortality

15

10 +

5
O -
1 2 3
AKI stage

* Peak alert within 30 days




30 Day mortality by AKI stage and
age group

50 +
45 +— M Crude mortality
40 | m Mortality adjusted for sex and IMD

Mortality

AKI-1 | AKI-2 | AKI-3

AKI-1 | AKI-2 | AKI-3 | AKI-1 | AKI-2 | AKI-3 | AKI-1 | AKI-2 | AKI-3 | AKI-1 | AKI-2 | AKI-3

AKI stage by age group

* Peak alert within 30 days



AKl: 30-Day Mortality— illustrative data

AKI cases for one year: 1 Sept 2016 to 28 February 2017
Analysis restricted to data from labs that sent files for at least 5 of 6 months considered

% 30-days crude

Estimated

UK Area Name Code cca 3 Number D.eaths survival for AKI incidence of
Population AKI with AKI A
patients AKI
NHS East Riding of Yorkshire E38000052 314,560 943 223 22.6 5.5
NHS Hambleton, Richmondshire and Whitby E38000069 153,638 362 74 19.4 4.2
North NHS Harrogate and Rural District E38000073 158,249 67 ek
Yorkshire |NHS Hull E38000085 257,589 1,059 230 20.7 7.3
and NHS North East Lincolnshire E38000119 159,827 675 149 21.1 7.9
Humber NHS North Lincolnshire E38000122 168,760 752 140 17.6 8.4
NHS Scarborough and Ryedale E38000145 110,136 na
NHS Vale of York E38000188 349,066 33 ko
south NHS Barnsley E38000006 235,757 38 ok
Yorkshire NHS Bassetlaw E38000008 113,654 513 128 24.0 8.5
and NHS Doncaster E38000044 303,622 1,449 286 18.7 9.0
Bassetlaw NHS Rothe.rham E38000141 258,689 73 dok
NHS Sheffield E38000146 560,085 &
NHS Airedale, Wharfedale and Craven E38000001 158,476 697 152 20.8 8.3
NHS Bradford City E38000018 82,739 23 ko
NHS Bradford Districts E38000019 334,626 193 ot
NHS Calderdale E38000025 206,355 81 ek
West NHS Greater Huddersfield E38000064 240,399 68 ok
Yorkshire |NHS Leeds North E38000094 199,944 646 144 21.3 6.0
NHS Leeds South and East E38000095 241,039 835 162 18.4 6.4
NHS Leeds West E38000096 320,498 877 188 20.4 5.0
NHS North Kirklees E38000121 187,880 84 R
NHS Wakefield E38000190 329,708 164 ko

** = blanked cells for areas where >=20 AKl-patients reported but with a low estimate of incidence (<3.5 per thousand persons per year)
na =no patients with AKl alert in the CCG

*  =blanked cells for areas with < 20 patients with AKl-alert reported




CCG coverage — laboratory mapping

NHS Harrogate and Rural District CCG
Airedale, Wharfedale and Craven CCG NHS Vale of York CCG

glarrogate District Hospital
."’ORK DISTRICT HOSPITAL LABORATOR

, FOUNDATIONY BOR.A.TOR*

NHS Leeds North CCG MNHS E
shire CCG
IRADFORD RO
HOSPITAL LABORATORY
g'inderfields Hospital —
vAL INFIRMARY PATHOLOGY
e Hospitag YSCUNTHORI
NHS Barnsley CCG NHS Do*aster CCG
grotherham Hospital
NHS Bassetlaw CCG
i . i NHS Li Inshi
tern ChEShI' cCG NHS MNorth Derbyshire CCG o incolnshir:



Summary

« Submission by labs are increasing

« Analysis of AKI data are progressing and we
are beginning to understand the data better




Next steps

Further data validation - focus on improving data submission for labs that
send data but for which there are format and data completeness problems

Increase coverage - publish compliance with reporting

Providing feedback on data content to try to drive up quality and
completeness — quarterly lab report

Examine the serum creatinine files (from +/- 15 months)

Establish the linkages - HES/ONS, UKRR, Intensive Care National Audit and
Research Centre

Novel statistical analysis: health economics relating to AKI - greater
understanding of the association of healthcare resource use and acute

kidney injury
NHS|

England
= Use for audit, quality improvement and research
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Royal Derby
Hospital

The clinical need | M

UNITED KINGDOM - CHINA - MALAYSIA

a0 p<0.0001

p=0.28

¢ ey
CKRY Séagtven

5-15% of hospital admissions,
mortality ~25% and >35% in AKI3




‘ ' “.“K About Case studies Latest Resources Forum Contact @

The NHS campaign to improve the care of people at risk of,
or with, acute kidney injury

In the UK up to
deaths each

- L & B X J
year in hospital are
associated with

acute kidney injury.

Up to could be One in five people
et e et admitted to hospital in
P . the UK each year as an
right care and

emergency has acute
treatment kidney injury

Just one in two people About 65% of acute

know their kidneys

kidney injury starts in the
make urine

community

NCEPQOD. Adding insult

Wang, et al. 2012
to injury, 2009

Ipsos MORI s-urv;zy,
July 2014

CKRI st https://www.thinkkidnevs.nhs.uk

Selby, et al. 2012
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Think Kidneys: an AKI pathway approach

CSTHINK
KIONEYS?

RISK assessmen Recovery

¢ ‘Communities at risk’, dlagn05|s * NICE guidance e National CQUIN
scores * Safety alert NHS * Care bundles
England e Primary care

Primary care

Secondary care

Q oo
CKRY Sagtven



Royal Derby Signal of effectiveness: single centre s | me v

Nottingham

Hospital data UNTED KINGEOM - CHINA - MALAYSA

* n=8411
n Survival to 30 days over sequential six month periods in patients with AKI

* Unadjusted 30-day
mortality:
Sepl10-Feb11: 23.7%
Marll-Augll: 20.8%
Sepll-Febl2: 20.8%
Marl2-Augl2: 19.5%

SixMonths

—1Sep10-Fek11
— I TMart1-Aug1
- T Sepl1-Feh12
—Mar1 2-Augl 2

1.007] Lag rank p=0.007

0957

0.90—

Cumulative Survival
[=]
1]
q

1 I I T 1 1 1
0 5 10 15 20 25 30
Time (days)

Chi square for trend p=0.006

* No differencesin LoS or

Sep10-Feb11 Reference

rate of renal recovery

Selby NM. Curr Opin Nephrol Hypertens. 2013; 22(6): 637 sepii-Febiz 087 0.77-0.99

S Kidney
| "Resehrch

Mar12-Augl2 0.81 0.71-0.93



ORIGINAL ARTICLE
A whole system approach to improving mortality
associated with acute kidney injury

T. Chandrasekar?, A. Sharma?, L. Tennent?, C. Wong®, P. Chamberlain®
and K.A. Abraham?

From the 1I\Iephrology Directorate, Aintree University Hospital, Liverpool L9 7AL, UK, 2'Nep]’urol(:cg}.r Directorate,
Royal Liverpoocl University Hospital, Liverpool L7 8XP, UK, *Administrative Services, Liverpool Heart and Chest

Hospital, Liverpool L14 3PE, UK and “Innovation and Strategy, South Sefton CCG, Liverpool L20 3DL, UK

40% -

Same interventions:

* Reduction in AKI patients who o b

\’b«

progressed to stage 3

35% 4

' /\/\M« /

* 29% reduction in AKI mortality (26% =
versus 18.5%)

AKI In-hospital death rate
p Chart

Mortality rate

L\zf\/*\/v;\f

~ Yx'* QC‘"& o \ N 05‘\ e Q‘:&\ oox < ‘9,‘:» > od‘"\k\-»“'\ﬁp.c‘p\&p oém"\‘b“' bv—‘?‘:&\"\(
AKI Average length of stay
x Chart

vﬁ‘

26 - YL

* Length of stay declined by 2.4 days -
(12.4% decline, p<0.001)

20 4

e Similar data from Manchester, Royal =]

16 A

Liverpool

14

12 4

\ .-f'\/\\ .
T'\/ TR

o
\x Ax a2 x\g\f’ x‘-‘ & (,*’\&:s"
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Ll

Chandraseekar. QJM. Published online May 18, 2017
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Debate about effectiveness of AKI detection and alerting

Alert (n=1201) Usual (n=1192) value

I'd * ° o Renal consult within 7 days 120 (10':) 102 (9:;! — 223
In conclusion, this randomised, sy Do0w o
Renal consult inpatient 139 (12%) 125 (11%) 041

. Time to consult 1-61(0-36-4-07) 178(074-4-41) 033

controlled study did not show a e — —
. . . Contrastwithin 14 days 219 (18%) 223 (19%) 092

l b t / t Contrast during AKI 177 (15%) 176 (15%) 0.97
meaningful benefit of an electronic e —— S S—
alert system for acute kidney injury in Ao 0% e oos
y y j y Aminoglycoside within 14 days 787%) 99 (8%) 0.08

_ _ S T —— o -
patients in hospital i —— o ey -
ACE or ARBwithin7 days 272 (23%) 240 (20%) 013

ACE or ARBwithin 14 days 287 (24%) 262 (22%) 027

R— S e -

:::inim tet:d within 4;Shh 9: ::—;; 8§ ((;z;)) 2:2-

C 6 6 -2,
Le’:u;:‘:;ts: x — 9‘73(':)6-161) 10?(-:-)0478) 213
Time from mrandorrlstbn to 5425114 59(2-512-3) 032
Data are n (%) or median (IQR). Administration during AKI that the drug was given before th
d to within 10% of baseline. Chart d ion of AKI based on di [ ional Classification of
;Ei’::’ml”::mnm:ﬂwmmzmumwmm@ S
Wilson et al. Lancet 2015; 385: 196674 ==
P

Kldne
CKR | “Resehren
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Goldstein 2013 EHR screening and decision support in Reduction in AKl incidence and intensity
paediatric pts on nephrotoxins
Brown 2014 Multicentre Ql project with CI-AKI prevention Reduction in CI-AKI
bundle
Balasubramaniam 2011 Early nephrology consult in AKI patient Less progression to higher AKI stages
Joslin 2015 AKI care bundle Improved AKI recognition and care delivery
Kolhe 2015 AKI care bundle, interruptive alert and Improved care delivery and reduced mortality
education
Tsui 2014 AKI care bundle and education Improved care delivery and reduction in ICU
admission
Silver 2015 AKI follow-up clinic with automated referral Improved nephrology follow up rates with

additional care provided

Chandrasekar 2017 Complex intervention for AKI Improved mortality and reduced LoS, hospital
outcomes benchmarked



rova Berdy Central hypothesis:

Hospital

...the introduction of a package of interventions
for AKI will improve both basic standards of
patient care and patient outcomes...



Royal Derby

Package of interventions IF* | Roingham

UNITED KINGDOM - CHINA - MALAYSIA

Hospital

ep10[14Sep10|07Sep10|01Sepi0 Improved
oo |09:00 g 03:00 recog on and <
=] = 2 N
i i JA diagnosis of AKI
. a a . Rel..[5ee Rel..[Sce Re|..jsee Rey... N Electronic AKI
145 14 145 145 . =
507 4.5 5.0 5.0 Knowledge and s detection and
5.07 6.07 5.0 2.0 awareness of care
ST Sl L) T i / alerting
eGFR 1aF 22 a1 >60] proviaers
Acute Kidney Ipfury Staging Itt= + 4+ 1

Knowledge and
awareness of
patients
Patient

outcomes 3 T proportion of
\ patients receiving

uoeanp3

improved appropriate

assessment, fluid
Mx, medication

review

Care
bundle

The Derby Acute Kidney Injury Care Bundle - AUDITS

Better referral

tt f \
patterns o = Care bundle
complex pts 4

a8ueyo [euonesiuedio pue ased [eaul)d Sujuuidiadpun

Improved P
organisational 4
arrangement

S Foundation Trust

Patant sticker
e

Injury (A58

Selby NM et al. Clin ] Am Soc Nephrol. 2012
Selby NM. Curr Opin Nephrol Hypertension 2013
Xu G et al. BMJ Open 2014
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Lead organisation: : _
Derby Teaching Hospitals W2 Implementation partners:

NHS Foundation Trust
i Leeds General

Evaluation partners: Infirmary *
— .

sso
e Srq

tJames’s )
University Hospital

Bradford Teaching Hospitals NHS '

Dissemination partner:
Ashford and St. Peter’s m

CTHINK -
® Hospitals
KIDNEYS m NHS Trust
Think Kidneys is a national programme led by
MNHS England in partnership with UK Renal Registry .
Frimley Health NHS

The NHS Foundation Trust

Health

Funder: o

Foundation e
Inspiring
Improvement



http://www.bradfordhospitals.nhs.uk/
http://jobs.bmj.com/employer/11179/ashford-and-st-peters-hospital-nhs-trust/
https://www.renalreg.org/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDuvy-2K3JAhUE2xoKHbovCfEQjRwIBw&url=http://www.eauc.org.uk/university_of_bradford_ecoversity&psig=AFQjCNHYcP3lGoQ09ksrX9yputsi1CRS8A&ust=1448613636400035

Royal Derby

Stepped wedge design I | Rotingham

Hospital UNITED KINGDOM - CHINA - MALAYSIA
Centre 1 Centre 2 Centre 3 Centre 4 Centre 5 Randomisation
(Frimley) (Bradford) (ASPH) (LGI) (LSJ) happened on

h
Baseline 11" May 2015

€ Data collection

Intervention

€ Data collection

Intervention
€ Data collection
Intervention
€ Data collection
Intervention
€ Data collection
Intervention
€ Data collection

Post intervention
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* Avoids contamination of groups

* Overcomes ethical problems w.r.t. failure to address
variation in care - all centres are exposed to
intervention

« S 0 3 0
A s I Y s
: . . , o 5 . -
* Improvement over time-series design; differentiation H :g g
between treatment effect vs. time-related factors  R— - -
1 2 3 2 5 3

Time periods

e Designed within CONSORT 2010 Cluster RT guidance Shaded cals reresent nervriion periods

Blank cells represent control periods
Each cell represents a data collection point

* Allows quality improvement approach

e o
Kid
CKRY “izenen
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Data collection B | Fiotinanam
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1. Patient outcome data

. IT based

. All patients with one or more results from laboratory detection of AKI
. Detection runs in control periods but results not visible to end-users
. Data specification developed

2. Audit of process of care

. Recurrent audit throughout project (7 cycles in total)

. 30 cases per centre audited per cycle

. Audit standards and data collection variables constant between centres
. Requires manpower to deliver

3. Qualitative

. Why do elements of the intervention work/not work?
. Can we develop a ‘how to’ guide for scaling/implementing an AKI package?

Qe v
K
CKRY “izenen
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Hospital Outcomes B | R,

UNITED KINGDOM - CHINA - MALAYSIA

Primary endpoint: 30 day mortality rate in patients with AKI

Secondary endpoints
a) Patient outcome measures:

1. Incidence of hospital acquired AKI (h-AKIl)

2. Incidence of AKI progression (AKI that increases by >1 stage from that at first detection)

3. Incidence of individual AKI stages

4. Length of hospital stay of patients with AKI

5.  Number of critical care bed days used by patients with AKI

6. Proportion of patients with AKI who achieve complete renal recovery by hospital discharge

b) Measures of basic care:

e (linical audit of metrics of basic care

c) Qualitative data

Qe v
K
CKRY “izenen
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The University of

Hospital Sample size calculation I* | Roftingiam

UNITED KINGDOM - CHINA - MALAYSIA

*  Assumptions used were very conservative

*  The annual number of admissions in the 5 institutions is ~434,000 Data from HSCIC

J Assumptions:

. AKl incidence of 2.5% of admissions

. 30-day mortality of 16%

. Power was set at 80%, alpha at 0.05 and a range of values for inter class correlation (ICC) between 0.01-
0.2 was considered.

. Cases from transition block (initial 3mnth implementation) not included

e With a trial duration of two years and one centre per randomisation step, we would be able to
detect a decrease in mortality from 16% to 12.8%.

*  This corresponds to a reduction of about 20% in 30-days mortality, or around 300 fewer deaths
each year across the 5 units

Kldne
CKR | “Resehren
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Quality improvement framework I | Notingham
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. Locally led

. Key AKI team members engaged from outset
. Education/care bundles can be locally tailored
. Centres can explore AKI ‘alerting” above the minimum requirement

. Wider local project team in each hospital

. Change methodology

. Peer assist and review events: ‘pass on learning’
. Measurement for improvement
. Logic model to demonstrate theory of change

. Ensure executive support
. Project manager support

. Shared materials/experiences
. Repository, monthly updates, periodic learning events

. Move from implementation to sustainability within life of project

e o
CKRI “dzexen
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Qualitative evaluation B | Notinaham

UNITED KINGDOM - CHINA - MALAYSIA

Where? (context)

* Inall types of hospitals?

key contextual
characteristics

What? (description of intervention)

“__ KIDNEY =/

Theory of change, \
/i !E &N

*  What type of AKI package?

*  Who designed and delivered it?

When? (barriers and facilitators/context) )

Barriers, enablers, acceptabili;

 Atall times of year?
*  When capability/opportunity/motivation is high/low?

For who? (barriers and facilitators)
*  When the package targets nurses/doctors/HCAs?

How? (theory of change)
*  What processes/attitudes/knowledge does the package change?

7 K.iney
I Re:garch



it Delivery... I | Rt

UNITED KINGDOM - CHINA - MALAYSIA

Hospital

B c D 3
1
Health
Foundation
Inspiring
2 Improvement
- ast updated - 0410772016
a 01/01/2015
s
7 | 200 Sepesdber 2 Dorobr 209 Mousdber 20 Decadber 20 darusdy 201 Febriar 201
e ———— "
43 | 29 mplementation period Frimiey s Completed ou0EEs
44 | 30 Peer assist event s Completed ou0EEs
sc | 21 Peer review event s Completed ounEEs
45 | 22 mplementation perioa Brastora FE} Completed ounEs
47 | 33 Peer assist event . Completed ounas
45 | 24 Peer review event . Completed oS
45 | 28 Implementation period ASPH [— Completed oS
=o | 38 Peer assist avent [— Completed oS
o1 | 37 Peer review event J— Completad OIS
- | 38 Implementation period LGI P Completed [
- | 28 Peer assist event P Completed | ZHI02ME
co | 40 Peer review event T Completed BTG
o= | 41 Implementation period LSJ T Compleied OUOEHE
Peer assist amalgamated with peer reiven as
56 seme site
o7 | 42 Peer review event T Completed 03HONE N
cs | 42 Postimplementation period (sustainability} " Completed OW0SE
Qualitative assessment (as per separate
4 Completed ovosS
s9 proposall MMEN "
s0
Project Plan Data submissions Data submission notes | Outstanding task notes | @ ER [ — ]

e o
CKRI Séagven
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‘proven critical knowledge capture....’

H

advice, tactics, and lessons leamed Centre 1 Centre 2 Centre 3 Centre 4 Centre 5
(Frimley) (Bradford) (ASPH) (LGI) (LS1)
N Baseline

Data collection

Data collection

Data collection

Data collection

Data collection

Data collection

Post intervention

Data collection

‘ Centre for
K e
CKRI “dzexen



& UNIVERSITY of

&% BRADFORD Project teams

Leeds Trust
Patient/PPI collaboratives
Leadership Fellow
BRI collaboration
External links (National AKI
alert team)

Strong executive support
No audit support (no team)
Data analyst

Ashford
Two clinical leads
No nephrologist
Audit support

BRI
Nephrologist

Frimley
Initially no Nephrologist
Dedicated CQUIN/AKI nurse
Audit support
No PM originally

External support (eLearning, IV fluids work)

Leeds collaboration

Improvement Academy
Audit support
PPI collaborative

eadership Fello
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Support for AKI management from the
Critical Care Outreach (CCOR) team

PRIMARY CARE ° B i
REFERRALS NOT Staff and Patient Education

REQUIRING HOSPITAL i §
sl e Audit and Reporting of Outcomes

o Service Review (including ICU care)

SYSTMONE VIRTUAL CLINIC
Regis iew

B . ' HOSPITAL
i 4 ADMISSION
J) Daily Report
\ T4 4 4 ' Acute Kidney

S \ Team
- 4 Advice/ Review

HOSPITAL
gg&"mﬁg T [ mneimENT/

: CONFIRMED EPR

H COMMUNITY- .| Laboratory
e ACQUIRED AKI AKI Alert
CONFIRMED

HOSPITAL-
ACQUIRED
AKI

The (CCOR) Nurse will receive AKI stage 2 and 3 patient reports each day and either
visit the patient or call the relevant ward. We also encourage staff looking after
patients with AKI to complete the ‘AKI 8’ care bundle’ and contact the CCOR AKI nurse
on #6775 or the Renal Registrar on #6581.

CECOGNISE, =EVALUATE, 1IN VESTIGATE, CT, LIAISE
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UNITED KINGDOM - CHINA - MALAYSIA

Hospital

CLINICAL, WARD, NURSE and DOCTOR.

Ward & bed Patient name - EWS Pain Cons Nurse Alerts & info  Actions MNext task
AMU Blue: 9 PATIENTNAME Abigail 'l 1 FRG JKD Zh

AMU Pink: 8 PATIENTNAME, Adrian Eit BNt sem DFR r oo /] @ 20m
AMU Yellow: 2 PATIENTNAME Bethany 1 1] NH Jd fm = @ +15m
AMU Orange: 7 PATIENTMNAME, Bharti 1 0 HD RJG 2h

AMU Green: 1 PATIENTNAME, Darshna 3, 1 FRG DFR [&] L (€))]

AMU Red: 2 PATIENTNAME, Francis APM TGSN Awaiting 1st obs

AMU Pink: 3 PATIENTNAME, Genol 0 0 APM KJB A O (@] [-] ®

AMU Blue: 4 @ PATIENTNAME, Govinda ﬂ HD RJG 7]

AMU Purple: 6 PATIENTNAME, Harriet 1] ﬂ* JWT DFR 45m
AMU Red: 7 PATIENTNAME . Ishmael 1 FRG N Awaiting 15t obs

AMU Green: 3 PATIENTNAME, Jerry B8 o DER e®® @5
AMU Red: 4 PATIENTNAME, Leonard (1] 1] JWT JJ ) ]

AMU Red: § PATIENTNAME, Nelly 3 1 FRG KJB 45m
AMU Lilac: 8 PATIENTNAME, Nishal Sh 4 1 APM DFR 2h

AMU Yellow: 2 PATIENTNAME, Oswald 2 1 NH JKD @ +30m

e o
K
C K R I i{g;‘é% rch




Flease complete the care bundle and affixfile within the patient’s
clinical notes

[ sssess for volume siatus! sepsis, consider v fluids! antibio

|| STOP nephrotoxic medications (eg ‘prils, ‘sartans, NSAIDS,
diuretics)

[ Perform & urne dip for Bleod Proten Leucseyles/Nitriles
Absent in maost pre-renal AKL, present in infection (BPFLN — request
urine culture), nephrits (BP — send for wrine PCR) and s«ame
cazes of abstruction (B}

[] Manage hyperkalaemia as per intranet guidslines

[ Check acid-base balance (wenous bicaonale +/- ABGs)

[ Consider additional tests &g serurm calcium/CEICRPY autoimmune
and myeloma screen, and renal LSS (avoid radiccontrast if
possibile)

) Monitor fiuid balances specify frequency of NEWS assessments
repeat biood basts

['| Contact renal registrar (#8581) or consultant if AK| Siage 3. +/-
hyperkalaemia, fluid averlcad and metabolc acidosss, plan repeal
besisd review escalation of cares’ nfiorm patient or family as
appropriabs

In the patent DISCHARGE SUMMARY . to comply with AK1 COQUIM
pleasze stale:

1. mHESTM during the admission

i - state YES or NQV/ if YES, explain ALL
changes, stating whether DUE TO AKT and whether or not
medication is to be RESTARTED and WHEN

post-discharge — state both TYPE and

.
FREQUENCY

Date and time of completion:

gnature and bleep:

Bradford Teaching Hospitals m

MHS Foundation Trust

Some interventions are not

. Msssees for volume stehes sepes, consider fr fluids! antibiotics

medication and consider stapping nepheotzdc medicalons
iieq ‘prils, ‘sariars, MEAIDs, diustcs)

Parform and redes unnes dipfor H—m’-mnm:.mm-
Ak in sl pem el A, preseni m inkcics (BALH

Check acid-base balanoe [senous bicarbanate +- ABGS)

Caorsider ndditicral tests &g sanum cakcumCH CAPY sutsimmana ard
feysloma wiresn, and senel USS (ovoid redkocontras! f powsiie)

Nenitor fuid balancal spacify frequancy of KEWS assessmants and
repea; blood s

Cantect renal segistear (FE551) or consuttant if AKI ﬂapl 3
hyperhalsemia, fuid caverizad and metsbolic
PREF 130000 TS TRV OSCORI0N of |:.ni T parsnt or famiy

B ar HOAH YES, meplain ALL changes, wisting wheltber BUE T 4R
RESTARTED and HMEN
- stabe bath TYFE and FREQUENDT

always appropriate - we added an ————————
MN/A to allow for full completion

The full MDT can contribute
to completing the bundle — we
added a box to allow for each
item to be signed off
individually

Staff wanted the bundle to look

AI{I B ey gy

ek o e CWANERLL, Sordice’ W fudd LBl

. Parvirer ssdcibon s oo ster S ag R AT TS e
Ty T e WA et

S B o e e e
raymorn rems, B3 ren e raice I H oA i

- R T Tl e ey TR W AT B 6 el
[ii==reey

. Comisct rne regirorar (M 1] ar consitant: B &K Siags 3 +#
IpE s i, P sepricd mral et sk s poy ;PR SRR b
AT N of Che S pent or fe .

et Fegirior - intial nd ackd rars svhan coraplsting sich busdie skment
e LT

T G DAL TR S VBLARTY, s ¢l i 1D DI e
1. HGHIET i - AR darka the adraia
it — 1S, e AL kg, b wartnes
] u—im-—ﬂ'“m o o

Staff wanted the bundie to
stand out in the notes

simpler — we put non bundle
interventions outside the border
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Hospital

UNITED KINGDOM - CHINA - MALAYSIA
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Medicines and Acute Kidney Injury

Holly Mitchell 2016
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et Medication Guide for Nurses | i

H ospltal UNITED KINGDOM - CHINA - MALAYSIA

D I ey Ay DRGNS T Dy
COMBCT #OF * BT PRI ST, T TAGTT W O O LBN PPArTRACIT LI O POl | A seE
W Wt T g e B W W it e TS O -

| Medicines Optimisation in Acute Kidney Injury (AKI) for Adults J

mwmmmwmmm
w:wnmm

Camtamicin (See Trunt Amtibictic Gutdolines and Gentamicin Caloulston)
Potaviium Sparing dioretics (e g Spironclactone)

Thiarides (¢.g Bendrofumectiaside)

Loop dhuretics [eg Furor ide & b e ) q
Améngnalicyistes (e g Merplazine)

Lithihum
Dagname
Litdorn Ociowporin Tacrolemus




The University of

Measurement for improvement I | Rigiam

NGDOM - CHINA - MALAYSIA

Royal Derby

Hospital

AKI Bundle Compliance at one centre:

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%




Royal Derby

Hospital Patient Education & Information I | Riingiom

UNITED KINGDOM - CHINA - MALAYSIA

Teamingﬁss;?g{: The Leeds Teaching Hospitals Y254
NHS Trust

NHS Trust

Acute Kidney Injury
(AKI)

Information for
patients

What acute
kidney injury is

How it is
diagnosed

How it can
be treated

Qe v
CKRI “dzeren




@B UNIVERSITY of

B BRADFORD Summary 4: According to frontline staff

« Education: not enough...
— Education for all bar nurses problematic?

« Physical environment does not facilitate attendance

— Perception is that sometimes educations doesn’t allow
upskilling

« Staff may have a justifiable reason for not attending OR
habitually not attend anyway

« Different across centres

« Alerts and Care Bundles: not rated as a barriers by those who
use them

52 7 September, 2017 AKI QUALITATIVE EVALUATION OBSERVATIONS



Royal Derby What would we have done s | me v

Nottingham

Hospital differentlv? UnireD Kicoom CHINA - MALAYSA

DEFINITE POSSIBLE
* Project managers earlier * Ward walks from the beginning
e Better understanding of THF * Nurse/MDT engagement from the
requirements beginning

e University of Bradford earlier Geography of the programme

* Measurement for improvement
resources or alternatives

* Engagement with division of medicine in
each hospital



Royal Derby

Hospital

Legacy
* In hospitals, sustainability
* Make resources available S A

Reports and publications

Dissemination

e After results
CKRI “ézeeen



Heil Dty Summary W | T

NNNNNNNNNNNNN - CHINA - MALAYSIA

Hospital

e Tackling AKl is a multi-centre quality improvement study

* Rigorous data collection and statistical plan

e Stepped wedge design particularly suited to Ql study
design

* Change methodology provides a framework to

successfully introduce and sustain interventions

nicholas.selby@nottingham.ac.uk
CKRI “dzexen www.nottingham.ac.uk/research/groups/renal



Investigating the extent to which the National Early
Warning Score can predict hospital acquired Acute
Kidney Injury following emergency medical
admissions.



AKI| Guidance
NICE guideline CG50 and NICE guideline CG169

Monitoring of serum creatinine level and urine output

Physiological 'track and trigger' systems (early warning scores) should be used to
monitor all adult patients in acute hospital settings.

The serum creatinine level and urine output should be recorded at admission or in
the initial assessment and then as part of routine monitoring.

—  https://www.nice.org.uk/guidance/qs76/chapter/quality-statement-3-monitoring-in-hospital-for-people-at-risk
—  https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news
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National Early Warning Score (NEWS)"

PHYSIOLOGICAL
PARAMETERS

Respiration Rate

Oxygen
Saturations

Any Supplemental
Oxygen

Temperature

Systolic BP

Heart Rate

Yes

No

35.1 - 36.0

36.1 - 38.0

38.1 - 39.0

91 - 100

101 - 110

111 - 219

41 - 50

51 - 90

81 - 110

111 - 130

Lewvel of
" A
Consciousness

WV, P, orlJ

Croap (NEWSING) repart, and was jointly developed and fanded in collaborstion with the Royal Collegs

§ 3| Royal College INHS |
of Physicians

*The NEWS initiative Bowed from the Bayal Cn!ll:g: of Physicians’ NEWS Development amd
af Physicians, Royal College of Muars o h Poram and MES Training for Innowvatson.

Please see next page for explanstony text aboanst this chart.
Training for Innovation

© Royel College of Physicers: 3017



Risk of in—hospital mortality and NEWS for Emergency Admissions (2014) in three hospitals

30

% mortality
20

MLAG: mortality = 4_.37%(1447/33133)
—— York: mortality = 5.76%(956/16594)
Scarborough: mortality = 6. 45%(565/8754)

—
v
e c./
o
-
_

NEWS




Aim
e To determine if the index NEWS can

discriminate between AKI (hospitals acquired)
and ‘no AKI’ patients.

* Ethical approval for this study was granted by
NHS Research Ethics Committee (Ref
16/HRA/2598).



Methods

Statistical analyses of emergency adult medical admissions in York hospital with
routinely collected electronic NEWS.

We considered the
— first or index NEWS,
— the maximum NEWS (before AKI) and
— the penultimate NEWS (before AKI)

We developed three models —
— NEWS only, — based on index values (A1, A2, A3)
— NEWS and its subcomponents, on maximum values (B1, B2, B3)
— NEWS, its subcomponents with statistically significant two-way interactions and penultimate
values (C1, C2, C3).
We use area under the receiver-operating curve (AUC) as performance measure
for these models.



Results

Table 1: Profile of ¥York hospital patients and their exclusions

Characteristic

N(%)

Total emergency medical admissions

I6TT6

Total Mumber excluded

3168 (8.6%)

Community acquired AKI [excluded)

2255 (6.1%)

No NEWS [excluded)

913 (2.5%)

Number included in this study

33608 (91%)

Male

15807 (47.0%)

Hospital acquired AKI

1361 (4.1%)

In-hospital mortality

1619 (4.8%)

Mean Age [years] (SD) 67.5 (19.7)
MEW S Indexvalues Maximumvalues | Penultimate values

Mean NEWS (SD) 2.5 (2.5) 4.3 (3.0) 1.5 (1.9)

Mean Respiratory rate [per minute] (SD) 15.5 (4.7) 19.3 (5.3) 16.7 (2.9)

Mean Temperature [*C] (SD) 36.3 (0.8) 36.2 (0.9) 36.2 (0.5)
Mean Systolic pressure [mmHg] (5D) 136.5 (26.8) 127.7 (31.3) 129.9 (23.1)
Mean Diastolic pressure [mmHg] (SD) 75.7 (15.3) 71.6 (16.7) F2.0 (13.2)
Mean Pulse rate [beats per minute] (SD) 85.3 (21.0) 86.1 (23.0) 75.2 (15.5)

Mean Oxygen saturation [%] [(SD) 96.4 (2.8) 95.4 (3.5) 96.4 (2.5)

Oxygen sup

3571(10.6%)

6785 (20.2%)

1732 (5.2%)

Alert

32700 (97.3%)

31502 (93.7%)

33152 (98.6%)




Figure 1A: Boxplot without outliers for continuous covariates based on
index NEWS
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Figure 1B: Boxplot without outliers for continuous covariates based on
maximum NEWS

NEWS Respiratory rate (per minute) Temperature (oC) Systolic pressure (mmH
e : g : 2 — : g _ -
. T ! 1 ; 5 ; : : =
- 7 - G : 1 - - '
= | == == s | == == — =
w - o | BV X - ' " S - ;
I:! ' -1 ! i =] e : - ; _n_:
=7 I I aid I Ll g - T I 8 a i I
Mo AKI Yes AKI Mo AKI Yes AKI Mo AKI Yes AKI Mo AKI Yes AKI
Diastolic pressure (mmHg) Pulse rate (beats per minute) Oxygen saturation (%)
—F — 2 — 8 - , ,
=2 ’ ' h— —_ H - -
8 | l | B o ' i 8
] ¥ — ]
S - : : o | : : . : :
- : . 8 L == :

Mo AKI Yes AKI Mo AKI Yes AKI Mo AKI Yes AKI



Figure 1C: Boxplot without outliers for continuous covariates based on
penultimate NEWS
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Sensitivity

Figure 4: The area under the ROC while estimating the risk of AKI in hospital
(A) Models based on index values (B) Models based on maximum values
(C) Models based on penultimate values

(A) B8) (<)
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- -~ Model A2:0.682 - -~ Medel B2:0.770 --- Model C2:0.772
g —— Model A3:0.686 s —— Model B3:0.773 S —— Model C3:0.782
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Table 2: Performance of all models with 95% Confidence Interval

Model AUC [95% ClI]

Al 0.6786 [0.6657 —0.6915]
A2 0.6818 [0.6690 — 0.6947]
A3 0.6857 [0.6729 — 0.6984]
Bl 0.7667 [0.7552 —0.7781]
B2 0.7680 [0.7566 — 0.7793]
B3 0.7731 [0.7620 — 0.7843]
Cl 0.7512 [0.7385 - 0.7638]
C2 0.7716 [0.7588 — 0.7843]

C3 0.7815 [0.7689 — 0.7941]



Table 3: Sensitivity analysis of NEWS only and FULL models at different predicted
probability thresholds and NEWS values (1 to 6).

Model/ Predicted NEWS onl FULL Model
Prevalence®p | probability | NEWS Sens. Spec. PPV Sens. Spec. PPV
AKI=1,23 0.0314 1 85.08 30.21 4.89 77.74 61.78 7.91
4.05%% 0.0397 s 65.61 65.71 7.47 69.14 72.25 9.52
0.0501 3 34.02 91.80 14.89 58.05 81.19 11.52
0.0630 4 25.50 95.33 18.74 49.45 87.32 14.13
0.0789 5 18.66 96.66 19.10 41.88 91.23 16.77
0.0984 6 12.42 97.59 17.85 37.33 93.77 20.18
AKI=2,3 0.0057 1 69.40 64.72 1.56 80.97 63.20 1.74
0.80% 0.0074 P 27.09 82.82 2.60 72.01 73.24 2.12
0.0095 3 43.28 91.02 3.73 62.69 81.23 2.61
0.0122 4 32.84 94,71 4. 75 54.48 86.99 3.26
0.0156 S 25.00 26.21 5.04 47.39 290.58 3.89
0.0201 6 17.54 97.30 4.96 42.54 92.99 4.65




Workload of NEWS only and FULL models at different NEWS values (3 to 5)

Table 4:

NEWS AKI=1,2,3
NEWS only (n) FULL model(n)

3 3109 6843

4 1852 4757

> 1330 3398
Number included in this study 33608 (91%)
Male 15807(47.0%)
Hospital acquired AKI 1361 (4.1%)
In-hospital mortality 1619 (4.8%)




Results

Predictive ability of maximum values and penultimate
values models are more than index values models (A1, A2,
A3), whom AUC ranged 0.679 to 0.686.

Models with interactions (A3, B3, C3) are well calibrated.

Model C3 performs better than all other models with AUC
0.782 [95% CI 0.769 — 0.794].

Further sensitivity analysis shows that Model C3 increased
workload by two-fold compare to NEWS only model at
NEWS =4,



Conclusions

* The index NEWS is not a good predictor of
hospital acquired AKI.

* The maximum NEWS and the penultimate
NEWS are better predictors of hospital
acquired AKI.



The Think Kidney Risk Workstream has conducted a
systematic review published in their document in 2015
of risk scores focussed on predicting AKI.

e 12 risk tools.

* Common factors included age, CKD, cardiac and liver disease,
nephrotoxic drugs, sepsis, and abnormal vital signs.

* These scores used admission characteristics either at the
point of hospitalisation or during hospitalisation, the later
showed moderate predictive ability.

 The main limitation of these tools that they are not externally
validated.



Summary

* The index NEWS is not a good predictor of hospital acquired
AKI.

* The maximum NEWS and the penultimate NEWS are better
predictors of hospital acquired AKI but will require
interventions in a large number of patients if used as a sole
guide

* Additional research to include age, diagnosis, chronic co-
morbidities and medications may provide the opportunity for
development of yet better AKI risk tools.
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Definitions

If these results are from a population-based study, prevalence can be calculated as follows:
Prevalence of Disease= T,..../ Total x 100
The population used for the study influences the prevalence calculation.
—  (All admitted patients without community acquired AKI)
Sensitivity is the probability that a test will indicate 'disease' among those with the disease:
—  Sensitivity: A/(A+C) x 100
Specificity is the fraction of those without disease who will have a negative test result:
—  Specificity: D/(D+B) x 100
Sensitivity and specificity are characteristics of the test. The population does not affect the results.

A clinician and a patient have a different question: what is the chance that a person with a positive test truly has
the disease? If the subject is in the first row in the table above, what is the probability of being in cell A as
compared to cell B? A clinician calculates across the row as follows:

Positive Predictive Value: A/(A+B) x 100

Negative Predictive Value: D/(D+C) x 100

Positive and negative predictive values are influenced by the prevalence of disease in the population that is being

tested. If we test in a high prevalence setting, it is more likely that persons who test positive truly have disease
than if the test is performed in a population with low prevalence.



_ — e S _

Positive test result PPV

True positive False positive (A/A+B) x100
Negative Test Result C D C+D NPV

False negative True negative (D/D+C) x100

Total Disease Total No Disease Total number

B+D
A+C
Sensitivity Specificity

(A/A+C)x100 (D/D+B)x100
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