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Appendices
Appendix A: Scope

NATIONAL INSTITUTE FOR HEALTH AND
CLINICAL EXCELLENCE

SCOPE
1 Guideline title

Acute kidney injury: prevention, detection and management of acute kidney

injury up to the point of renal replacement therapy

1.1 Short title
Acute kidney injury

2 The remit

The Department of Health has asked NICE: ‘To produce a clinical guideline on

the diagnosis and management up to the point of dialysis for acute kidney

injury’.

3 Clinical need for the guideline
3.1 Epidemiology
a) Acute kidney injury (formerly known as acute renal failure) is a

commeon condition in which there is a swift drop in the function of
the kidneys over hours or days. It is mainly seen in acutely unwell
patients, so about 90% of cases occur in hospital inpatients. It is
predominantly seen in older people, people who already have
kidney disease (also called chronic kidney disease), and people
with a critical iliness. However, it is also seen in primary care, in
young people and children, after procedures including surgery, and
in people with urological diseases (disorders of the rest of the
urinary tract). Typically the mortality from acute kidney injury is in

the range of 30-60%, depending on the patient group.

National Clinical Guideline Centre, 2012. Confidential.
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3.2

Recently there has been much work to develop a standardised way
to define acute kidney injury and its severity. This produced the
RIFLE (risk, injury, failure, loss of kidney function and end-stage
kidney disease) definition, which was then modified to produce the
acute kidney injury network (AKIN) definition. A modified version of
the RIFLE criteria has been developed for paediatrics (pRIFLE).
The related AKIN definition has not been assessed in paediatric

patients.

There is evidence that even small deteriorations in renal function
are associated with increased mortality. Such modest drops in
kidney function are now included in the AKIN definition. The more
severe stages of acute kidney injury, that do or do not require

dialysis, also have a very considerable risk of mortality.

The incidence of acute kidney injury in the UK has been best
studied in relation to the need for renal replacement therapy (also
known as dialysis). Typically some 300 adults per million need

renal replacement therapy for acute kidney injury each year.

Studies of the incidence of all acute kidney injury have been
hampered by the lack of an accepted definition. There have been
no published UK studies using the RIFLE or AKIN definitions to
determine the incidence of acute kidney injury. A retrospective
study using the RIFLE definition in a large Australian hospital found
that 18% of all adult admissions had acute kidney injury. The
incidence in this study suggests that there are likely to be
considerably more than 500,000 cases of acute kidney injury per
year among hospitalised adult patients in England. There is
extremely limited information on the incidence of acute kidney

injury in the general paediatric inpatient population.

Current practice

Acute kidney injury is typically diagnosed based on either a fall in

urine output or a rise in blood creatinine, the blood test commonly

National Clinical Guideline Centre, 2012. Confidential.
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used to estimate kidney function. There is currently no 'gold
standard' test to diagnose acute kidney injury in routine clinical
practice. No test currently exists that provides non-invasive,
inexpensive, real-time and continuous monitoring of kidney

function.

The only current guidance on acute kidney injury for UK clinicians
is produced by the Renal Association, which recently published its
latest version of 'Clinical practice guidelines: acute kidney injury’
(2011). The National Confidential Enquiry into Patient Outcome and
Death (NCEPQOD) published a landmark study in 2009 of the care
of more than 500 adult patients who died in hospital with a primary

diagnesis of acute kidney injury.

The bulk of adult inpatients who have or develop acute kidney
injury are admitted under general medicine or elderly care, with a
large range of medical and surgical specialties caring for small
numbers of patients. Recent data from the USA suggest that acute
kidney injury patients admitted at the weekend have an increased
risk of death. Some 31% of patients dying of acute kidney injury
were referred to nephrologists in the NCEPQOD study, and

assessors felt that a further 14% should have heen referred.

If a person develops acute kidney injury in primary care, and is not
admitted to hospital, their GP will often discuss the case with a

secondary care physician or nephrologist.

It is well established that assessment of acute kidney injury in the
UK is often suboptimal, and key steps in investigation and
management are often lacking. NCEPOD showed a number of key
deficiencies in care, including: the condition being aveoidable in 14%
of cases, recognition and care after admission often being poor,

and senior reviews being inadequate in 24% of cases.

Patients with severe acute kidney injury (RIFLE 'Failure’ category

or AKIN stage 3) may need renal replacement therapy and/or

National Clinical Guideline Centre, 2012. Confidential.

12



Acute Kidney Injury

Scope

4

critical care. In the NCEPOD study 20% of patients were
transferred to renal or critical care, and a further 8% should have
definitely received such 'step-up' care. It was not possible to
determine the need for step-up care in a further 22% because of
poor documentation. In the NCEPOD study 12% of patients
received renal replacement therapy, and it was felt that a further
8% would have benefited from it but did not receive it. There have
been few other studies of renal replacement therapy referral in

acute kidney injury.

Children older than 1 month are affected by similar issues to adults
in the prevention, detection and management of acute kidney

injury. Although there are some differences in acute kidney injury in
children, clinicians caring for children older than 1 month will benefit

from guidance covering the areas set out in the scope.

This NICE guideline is needed to address the known and
unacceptable variations in the recognition, assessment, initial

treatment and usage of renal replacement therapy in acute kidney

injury.

The guideline

The guideline development process is described in detail on the NICE website

(see section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the

guideline developers will consider. The scope is based on the referral from the

Department of Health.

The areas that will be addressed by the guideline are described in the

following sections.

National Clinical Guideline Centre, 2012. Confidential.
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4.1 Population

411 Groups that will be covered

a) Adults

b) Children older than 1 month.

c) Particular consideration will be given to the needs of:

e older patients (65 years and older)
e people at high risk of developing acute kidney injury, such as
people with chronic kidney disease and urological disorders.

4.1.2 Groups that will not be covered

a) Children younger than 1 month (neonates). This group has
physiologically different needs and care is very specialised. There
is little information in this group on outcomes related to acute
kidney injury.

b) Acute kidney injury in renal transplant patients. These patients
have a different spectrum of causes of acute kidney injury.

c) Acute kidney injury in pregnant women. Acute kidney injury in
pregnant women has a different spectrum of causes, with less
morbidity and mortality than in the non-pregnant population.

4.2 Healthcare setting

a) All settings in which NHS care is received.

4.3 Clinical management

4.31 Key clinical issues that will be covered

a) Clinical risk assessment in the identification and ongoing
assessment of acute kidney injury.

b) Serum creatinine and urine output in diagnosis and staging.

National Clinical Guideline Centre, 2012. Confidential.
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)

Urinalysis to determine the underlying cause.
Preventing deterioration:

» nephrotoxic drugs in patients with, or at high risk of acute kidney
injury

e methods to monitor the use of nephrotoxic and other potentially
toxic drugs in patients with suspected or confirmed acute kidney
injury.

Acetylcysteine and/or intravenous fluids to prevent contrast-

induced nephropathy.
When to use ultrasound, and in which patients.

Timing of relief of urological obstruction by methods such as

nephrostomy.
Pharmacological management with:

e low dose dopamine

e loop diuretics.

Criteria for involving nephrology services (note that ' Recognition of
and response to acute illness in adults in hospital', NICE clinical
guideline 50 [2007] covers referral of the acutely ill patients to

critical care services).
At what stage renal replacement therapy should be considered
Information and support for patients and carers.

Note that guideline recommendations will normally fall within
licensed indications; exceptionally, and only if clearly supported by
evidence, use outside a licensed indication may be recommended.
The guideline will assume that prescribers will use a drug’s
summary of product characteristics to inform decisions made with

individual patients.

National Clinical Guideline Centre, 2012. Confidential.
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4.3.2 Clinical issues that will not be covered

a) Renal replacement therapy beyond timing of initiation. This
includes method of dialysis used; type of dialysis membrane;
dialysis dose; method of vascular access and dialysis
anticoagulation.

b) Biomarkers. This is an important developing field in acute kidney
injury but they are not widely available and there is insufficient
published clinical evidence to support or refute their use, or to
compare costs and benefits with standard care.

c) Intravenous fluid management in adults and paediatrics. A separate
NICE guideline on intravenous fluid therapy in adults will be
developed in parallel to cover this topic.

d) The specific management of less common causes of acute Kidney
injury, such as vasculitis and haemolytic uraemic syndrome.

4.4 Main outcomes

a) Mortality.

b) Need for renal replacement therapy.

c) Length of hospital stay.

d) Health-related quality of life.

4.5 Economic aspects

Developers will take into account both clinical and cost effectiveness when

making recommendations involving a choice between alternative

interventions. A review of the economic evidence will be conducted and

analyses will be carried out as appropriate. The preferred unit of effectiveness

is the quality-adjusted life year (QALY), and the costs considered will usually

be only from an NHS and personal social services (PSS) perspective. Further

detail on the methods can be found in "'The guidelines manual' (see ‘Further

information’).

National Clinical Guideline Centre, 2012. Confidential.
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4.6 Status

4.6.1 Scope

This is the final scope.

4.6.2 Timing

The development of the guideline recommendations will begin in
September 2011.

S

5.

Related NICE guidance

1 Published guidance
Chronic Kidney disease. NICE quality standard (2011). Available from

www.nice.org.uk/quidance/qualitystandards/chronickidnevydisease/ckdqualit

ystandard.jsp
Medicines adherence. NICE clinical guideline 76 (2009). Available from

www.nice.org.uk/guidance/CG76
Chronic kidney disease. NICE clinical guideline 73 (2008). Available from

www.nice.org.uk/quidance/CG73

Acutely ill patients in hospital. NICE clinical guideline 50 (2007). Available

from www.nice.org.uk/quidance/CG50

Nutrition support in adults. NICE clinical guideline 32 (2006). Available from

www.nice.org.uk/guidance/CG32

Preoperative tests. NICE clinical guideline 3 (2003). Available from

www.nice.org.uk/quidance/CG3

5.2 Guidance under development

NICE is currently developing the following related guidance (details available
from the NICE website):

End of life care. NICE quality standard. Publication expected
November 2011.
Intravenous fluid therapy. NICE clinical guideline and quality standard.

Publication date to be confirmed.

National Clinical Guideline Centre, 2012. Confidential.
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6 Further information

Information on the guideline development process is provided in:

* ‘How NICE clinical guidelines are developed: an overview for stakeholders
the public and the NHS’

e ‘The guidelines manual'.

These are available from the NICE website

(www.nice.org.uk/GuidelinesManual). Information on the progress of the

guideline will also be available from the NICE website (www.nice.org.uk).

National Clinical Guideline Centre, 2012. Confidential.
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Declarations of interest

Appendix B: Declarations of interest

Introduction

All members of the GDG, expert co optees and all members of the NCGC staff were required to make
formal declarations of interest at the outset of each meeting, and these were updated at every
subsequent meeting throughout the development process. No interests were declared that required

any actions.

B.2 Mark Thomas (Chair)

GDG meeting

First GDG meeting
(14th September 2011)

Second GDG Meeting
(15th September 2011)
Third GDG Meeting
(20th October 2011)
Fourth GDG Meeting
(7th December 2011)
Fifth GDG Meeting
(20th January 2012)
Sixth GDG Meeting
(6th March 2012)
Seventh GDG Meeting
(22nd May 2012)

Declaration of Interests

Declared a Personal pecuniary interest: he has been paid expenses to
attend the following meetings:

- Amgen Darbepoetin 20060163 trial investigator meeting — October
2010

- SHARP trial results meeting (Oxford SHARP group — sponsored by
MSD) — November 2010

Declared a Non-personal pecuniary interest: he or his department have
had or will have trials from:

- Amgen Darbepoetin 20060163 trial — a trial of Epoetin therapy in
chronic kidney disease.

- Vifor FIND CKD trial — a trial of iron therapy in chronic kidney
disease.

- An NIHR trial of Mycophenolate mofetil in glomerulonephritis
(GLOMY).

- The DOPPS study (Dialysis Outcomes and Practice Patterns Study) -
supported by research grants from Amgen (since 1996), Kyowa
Hakko Kirin (since 1999, in Japan), Genzyme (since 2009), Abbott
(since 2009), and Baxter (since 2011) without restrictions on
publications.

Declared personal non-pecuniary interests: he has published in the field. He
is also a member of the Renal Association.

No change

No change

Declared a personal non pecuniary interest: he has attended an unpaid
advisory board run by Sunquest International in November 2011.

No change

No change

No change
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(19th July 2012)
Ninth GDG Meeting
(6" September 2012)
Tenth GDG Meeting
(17th October 2012)

Eleventh GDG Meeting
(10" December 2012)

Twelfth GDG Meeting
(14th Jan 2013)

Thirteenth GDG Meeting
(15" May 2013)

Actions

B.3 Annette Davies

GDG meeting

First GDG meeting
(14th September 2011)

Second GDG Meeting
(15th September 2011)
Third GDG Meeting
(20th October 2011)
Fourth GDG Meeting
(7th December 2011)
Fifth GDG Meeting
(20th January 2012)
Sixth GDG Meeting
(6th March 2012)
Seventh GDG Meeting
(22nd May 2012)

Eighth GDG Meeting
(19th July 2012)

Ninth GDG Meeting
(6th September 2012)
Tenth GDG Meeting
(17th October 2012)
Eleventh GDG Meeting
(10th December 2012)

Declaration of Interests

No change

No change

No change

No change

No change

No change

None required

Declaration of Interests

She declared a personal non-pecuniary interest — she has published the
following in the last year:

Davies A and Bench S (2011) The patient with an acute kidney injury in
Critical Care Nursing: Learning from Practice (editors Bench S and Brown K)
Blackwell Publishing

She has also presented the following in the last year;

Davies A (2011) Management of AKI — practical aspects (invited speaker) at
Renal Association / British Renal Society Conference June 2011

No change

No change

No change

No change

No change

Declared a personal pecuniary interest: she has written two e-learning
modules: Management of the renal patient — Advanced for Capita on behalf
of NHS South west. She has also contributed to editing AKI chapter of Renal
Nursing (editor Nicola Thomas) publisher Wiley — Blackwell.

No change

No change

Did not attend

No change
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Twelfth GDG Meeting
(14th Jan 2013 )

Thirteenth GDG Meeting
(15" May 2013)

Actions

B.4 Anne Dawnay
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First GDG meeting
(14th September 2011)

Second GDG Meeting
(15th September 2011)

Third GDG Meeting
(20th October 2011)

Fourth GDG Meeting
(7th December 2011)
Fifth GDG Meeting
(20th January 2012)

Sixth GDG Meeting
(6th March 2012)

Seventh GDG Meeting
(22nd May 2012)
Eighth GDG Meeting
(19th July 2012)

Ninth GDG Meeting
(6th September 2012)

Tenth GDG Meeting
(17th October 2012)

Eleventh GDG Meeting
(10th December 2012)

Twelfth GDG Meeting
(14th Jan 2013 )

Thirteenth GDG Meeting
(15" May 2013)

Actions

Declaration of Interests

No change

No change

None required

Declaration of Interests

Declared a personal pecuniary interest; she lectured on AKI at the invitation
of the American Association for Clinical Chemistry (AACC) in July 2011 for
which her travel and hotel expenses were reimbursed. At that meeting she
agreed to make a Webinar on AKI in 2012, updating the lecture on
laboratory alerts to changes in creatinine and novel biomarkers. Declared a
personal non-pecuniary interest; | am a member of the Renal Association,
the Royal College of Pathologists and the Association for Clinical
Biochemistry. She is the lab scientist member for the North Central London
and the London AKI networks. She is a collaborator on projects looking at
novel AKI markers not included in this guideline but necessarily involving
serum creatinine.

No change

No change

No change

No change

Declared personal non-pecuniary interest; she has spoken at the launch of
the London AKI network 8/3/12

No change

Did not attend

No change

No change

No change

Declared a personal non pecuniary interest: she has been invited to give a
lecture on AKI at annual meeting of AKI for clinical biochemistry.

Declared a personal pecurinary interest: she gave a presentation on the
guideline during the consultation period and was paid her train fare

None required
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B.5 Mark Devonald
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First GDG meeting

(14th September 2011)

Second GDG Meeting

(15th September 2011)

Third GDG Meeting
(20th October 2011)
Fourth GDG Meeting
(7th December 2011)
Fifth GDG Meeting
(20th January 2012)
Sixth GDG Meeting
(6th March 2012)
Seventh GDG Meeting
(22nd May 2012)

Eighth GDG Meeting
(19th July 2012)
Ninth GDG Meeting
6" September 2012)
Tenth GDG Meeting
(17th October 2012)

Eleventh GDG Meeting

(10th December 2012)

Twelfth GDG Meeting
(14th Jan 2013 )

Thirteenth GDG Meeting

(15" May 2013)

Actions

Declaration of Interests

Declared a personal pecuniary interest: he has received sponsorship from
Janssen to attend an international nephrology conference in 2011 and is
due to receive further sponsorship to attend another later this year.
Declared a non-personal pecuniary interest: The unit in which he works has
received funding from Amgen and MSD to pay part of the salary of a
research nurse involved in multicentre studies funded by these companies.
Declared a personal non-pecuniary interest: he is lead author for local AKI
guidelines and chair the local AKI group. He leads a research group which
has developed an electronic AKI alert system, which uses specific definitions
of AKI. This alert has been published in abstract form and has been adapted
for use in other hospitals. He is a member of the UK Renal Association, the
American Society of Nephrology and the International Society of
Nephrology. He is deputy chair of the NUH Drugs and Therapeutics
Committee. He has published in the field of AKI and has a number of
manuscripts in preparation which relate to clinical and basic scientific
aspects of AKI.

No change

No change

No change

No change

No change

Declared a personal pecuniary interest: he received funding from Janssen to
attend American Society of Nephrology 2010-12 and World Congress of
Nephrology

No change

No change

No change

No change

No change

Declared a non personal pecuniary interest: he organised the 'Nottingham
Acute Kidney Injury Course' held on 20 April. It was supported in part by
unrestricted educational grants from 4 companies: Amgen, Boehringer
Ingelheim, Shire and MSD. The first 3 paid £400 direct to the venue to
contribute to costs. MSD paid for a dinner for the speakers, as they were
not paid a fee. He did not receive any fee from any of them.

None required
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Chris Laing
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(14th September 2011)
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Declaration of Interests

Declared a personal non-pecuniary interest: Assessment tool in use that
she has introduced to Leighton Hospital (the Kidney HOUR Tool). It is an
assessment and response tool based on AKIN and RIFLE classifications for
AKI.

No change

No change

No change

No change

No change

No change

No change

Did not attend

No change

No change

No change

No change

None required

Declaration of Interests

Declared personal pecuniary interest: Prior sponsorship by Otska
pharmaceutical for educational events on SINDH

Declared non pecuniary interest: 1) Guideline development locally (NCL AKI
network) and local audit (London JCH) 2) Ongoing clinical research on AKI 1)
remote ischaemic preconditioning after cardiac surgery (NIHR funded) and
2) remote ischaemic preconditioning to prevent AKI after coronary
angiography.

No change
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(20th October 2011)

Fourth GDG Meeting Declared a non-personal pecuniary interest: he was paid honorarium by
(7th December 2011) otsuka pharmaceuticals who make tolvaptan (used for SIADH). This was for

chairing the hyponatraemia academy. He put has put the money into the
hospital’s fellows’ fund

Fifth GDG Meeting No change

(20th January 2012)

Sixth GDG Meeting Declared a non-personal pecuniary interest: He is a joint organiser of the
(6th March 2012) launch of the London acute kidney injury network which has received

sponsorship from Gambro, Fresenius, Baxter, Amgen and Gilead Sciences to
cover venue costs. Fees were paid directly to the Wellcome collection
which hosted the event. No speaker, delegate or organiser fees were paid.

Seventh GDG Meeting No change
(22nd May 2012)
Eighth GDG Meeting Did not attend
(19th July 2012)
Ninth GDG Meeting

th No change
(6™ September 2012)
Tenth GDG Meeting

No change

(17th October 2012)
Eleventh GDG Meeting Declared a non-personal pecuniary interest: they received sponsorship from
(10™ December 2012) Gambro, Fresenius and the Binding Site towards an educational course on

AKI which they organised on behalf of the AKI Network. The sponsorship
was offset against venue and catering cost. The revenue gained was put
into the network fund to be reinvested in open access AKI education

Twelfth GDG Meeting

No change
(14th Jan 2013)
Thirteenth GDG Meeting
th No change
(15 May 2013)
Actions None required

B.8 Andrew Lewington

GDG meeting Declaration of Interests
First GDG meeting Declared personal pecuniary interest:
(14th September 2011) 1. Amgen-£500 towards travel/accommodation/registration at American

Society of Nephrology conference October 2010

2. Roche-£500 towards travel/accommodation/registration at American
Society of Nephrology conference October 2010

3. Baxter-consultancy on continuous renal replacement therapy-Berlin,
Germany September 2011

Declared non-personal pecuniary interest:
Renal Department Research

Roche funded anaemia trial - Micera
Amgen funded anaemia trial - Extend
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(20th October 2011)
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(20th January 2012)
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LifeCycle Pharma funded research trial - LCP
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Declared a personal pecuniary interest: he is an adviser to AM Pharma on
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Declared a personal pecuniary interest: he received a £1000 honorarium for
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putting the money towards attending conferences.
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Declared a personal pecuniary interest: he will receive a fee for his
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fluids for B Braun for which he received an educational grant of £5500.
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Declared a personal pecuniary interest. He has been an AM Pharma -
Advisory Board Member for a Phase 2 Clinical Trial using recombinant
alkaline phosphatase in treating sepsis and AKI . He has attended 2 meetigs
in San Diego (November 2012 and 14.2.13) and received for £480 each
meeting.

None required

Declaration of Interests

Declared a personal pecuniary interest; NIHR funded CKM (Conservative
Kidney Management) OPPS — patient advisor (fee and travel expenses)
ongoing.

HF funded Closing the Gap (Patient education CKD in Primary Care) - patient
and service team leader (fee and travel expenses) ongoing.

City University Kidney Research Education Initiative funded by British
Kidney Patients Association (fee and travel expenses) ongoing.
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Ninth GDG Meeting
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Tenth GDG Meeting
(17th October 2012)

Declaration of Interests

She has received expenses for speaking from a patient viewpoint to the
following:
- Agroup of salespeople at an internal meeting for Amgen on what
it is like to be a kidney patient (June 2011)
- group of patients and staff at Basildon renal unit at the invitation
of Baxter to welcome the opening of the new unit on World Kidney
Day (March 2011)
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Declared a personal pecuniary interest: she received a fee and travel
expenses for speaking about patient views to a group of transplant
surgeons at a Novartis sponsored event on immunosuppression (October
2011)

Declared that the following have verbally offered funding towards World
Kidney Day next March 2012.

- Shire £10,000,

- Fresenius £3,000,
- Amgen £5,000,

- Baxter £5,000
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was donated from Pfizer for World Kidney day. She also gave an interview
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donation to a local charity, the Lister Kidney Foundation.

Declared personal pecuniary interest:

Abbott funded her travel to Paris for meeting of ‘Kidney Health for
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No change

Declared a personal non-pecuniary interest; she attended a meeting in July
2012 “Kidney Health 2032”. The meeting was funded by Abbott (who did
not attend). No fees were received or offered. The subject was to discuss
creating a road map for kidney care in next 20 years.

Declared personal pecuniary interest: she is due to chair an event on 3
December, run by SBK Healthcare (independent events company). The
meeting is entitled ‘Managing Improvement in Renal services’ and she will
receive a fee for this day. She will also receive a fee from the Welsh CKD
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marketing. She also declared a non-personal pecuniary interest: The Kidney
Alliance (KA) is now inviting funding for its World Kidney Day 2013 national
event which will be a parliamentary reception plus publicity. This will be
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agreed. She declared a personal non-pecuniary interest: she attended 2
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Declared a non-personal pecuniary interest: his department will participate
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Declared personal pecuniary interests: she has received lecture fees from
Pfizer and Gilead. She has received sponsorship from Amgen to attend the
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Declared non-personal pecuniary interest: she has received sponsorship
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sponsored by Eli Lilly. She has received an educational grant from Fresenius
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GDG meeting Declaration of Interests

First GDG meeting .

Nothing to declare
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Appendix C: Review protocols

C.1 Assessing risk

C.1.1 Adult risk assessment tools

Review Which risk assessment tools are the most accurate for predicting AKI in at risk adult
question patients?

Objectives  To determine if any of the validated tools for AKI accurately predict AKl in at risk patients
Criteria Population: Patients at risk of AKI

Subgroups:

eGeneral inpatients

eGeneral Surgery

ePatients receiving iodinated contrast

Risk scores: Validated risk scores for AKI
Comparison: not applicable

Outcomes: sensitivity (%) and specificity (%), statistical measures of discrimination and
calibration including Area Under the Curve (AUC)

Study design: Prospective cohort studies and external validation studies
Exclusion criteria:

eNumber of people with AKI <100

*Risk scores looking only at patients undergoing cardiac surgery

¢Cl-AKI measured at <24h

eScores for risk of mortality or RRT rather than AKI per se

eGeographical considerations where causes of AKI different from those in UK

Search The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.
No study design filters will be applied.
Review Criteria for individual studies:
strategy e Multivariate analysis (exclude if variables have not been controlled for in the analysis
depending on the quantity and quality of the papers found)
Hierarchy of evidence:
¢ |IPD meta-analysis (Gold standard)
e Meta-analysis/ systematic reviews
¢ Prospective cohort studies

If no validated score found for any population then a search will be done for prospective
cohort studies designed to look at the risk factors for AKl in that population.

If there is a lack of evidence studies with number of people with AKI <100 will be considered.

C.1.2 Paediatric risk assessment tools

Review Which risk assessment tools are the most accurate for predicting AKI in at risk paediatric
question patients?

Objectives  To determine if any of the validated tools for AKI accurately predict AKI in at risk patients
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Criteria

Search

Review
strategy

Population: Patients at risk of AKI
Subgroups:

eGeneral inpatients

eGeneral Surgery

ePatients receiving iodinated contrast

Risk scores: Validated risk scores for AKI
Comparison: not applicable

Outcomes: sensitivity (%) and specificity (%), statistical measures of discrimination and
calibration including Area Under the Curve (AUC)

Study design: Prospective cohort studies and external validation studies

The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.

No study design filters will be applied.

Criteria for individual studies:

o Multivariate analysis (exclude if variables have not been controlled for in the analysis
depending on the quantity and quality of the papers found)

If no multivariate analysis univariate analysis will be considered.

Hierarchy of evidence:

¢ IPD meta-analysis (Gold standard)

* Meta-analysis/ systematic reviews

® Prospective cohort studies

If no validated score found for any population then a search will be done for prospective
cohort studies designed to look at the risk factors for AKl in that population.

Exclusion criteria:

*Risk scores looking only at patients undergoing cardiac surgery

¢CI-AKI measured at <24h

eScores for risk of mortality or RRT rather than AKI per se.

eGeographical considerations where causes of AKI different from those in UK

If there is a lack of evidence studies with number of people with AKI <100 will be considered.

2 C.2 Preventing acute kidney injury

3 C.2.1 Paediatric early warning scores

Review
question
Objectives

Criteria

Search

What is the predictive accuracy of paediatric early warning scores in detecting acutely ill
children in hospital whose clinical condition is deteriorating or who are at risk of
deterioration?

To determine how accurate paediatric early warning scores are in detecting children who are
at risk of becoming acutely ill and therefore becoming at higher risk of developing AKI
Population: children in hospital

Intervention/s: paediatric early warning scores

Comparison/s: not applicable

Outcomes: AKI, mortality, number needing critical care, length of stay in critical care
Statistical measures: sensitivity, specificity, AUROC

Other statistical measures: positive predictive value, negative predictive value Study design:
prospective cohorts, if none consider retrospective cohorts

The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
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Review
strategy

Studies will be restricted to English language only.
No study design filters will be applied.

The methodological quality of each study will be assessed using NICE checklists and GRADE.

Meta-analysis will be conducted if appropriate. If not appropriate, ranges of results will be
reported for these outcomes.

No minimum sample size.

2 C.2.2 Preventing contrast induced acute kidney injury (CI-AKI)

Review
question
Objectives

Criteria

Search

Review
strategy

What is the comparative clinical and cost effectiveness of NAC and/or intravenous fluids in
preventing CI-AKI in at risk adults?

To estimate the effects and cost effectiveness of NAC and/or intravenous fluids in the
prevention of CI-AKI

Population: Adults who are at risk of contrast induced AKI

Subgroups:

a) People with CKD

b) People with diabetes

c) Older people

Interventions: sodium chloride 0.9% and 0.45%, sodium bicarbonate, oral fluids, NAC (see
matrix in full guideline section 6.2)

Comparisons: All compared to each other and placebo (see matrix in full guideline section 6.2)

Outcomes:

a) contrast induced AKI (as defined by study)
b) mortality

c) number of patients needing RRT

d) length of hospital stay

Study design: RCT

The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.

Systematic review and randomised controlled trial study design filters will be applied.
Cochrane Reviews will be quality assessed and presented

Further meta-analyses will be conducted as appropriate

If there is heterogeneity the following subgroups will be analysed separately:

¢ People with CKD

e People with diabetes

e Older people

Exclude studies N<80
Exclude studies in which the type of iodinated contrast used is not specified.

Exclude studies where the fluids being compared are given at different volumes and over
different schedules unless these are the only studies available for a particular comparison.

Different doses of the same fluid will be combined for meta-analysis.
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C.2.3 Computerised decision tools

Review
question
Objectives

Criteria

Search

Review
strategy

What is the clinical and cost effectiveness of methods for preventing inappropriate use of
nephrotoxic drugs in hospital inpatients?

To estimate the effectiveness and cost effectiveness of methods for preventing inappropriate
use of nephrotoxic drugs in hospital inpatients.
Population: Hospital inpatients

Intervention: Pharmacist review of all prescriptions, electronic prescribing or computerised
decision tool which included a measure of the patient’s renal function

Comparison: Each other or standard medical care

Outcomes:

o Frequency of AKI due to nephrotoxic drugs

o Mortality

. Number of changes/interventions

o Time to discontinuation/change in nephrotoxic drug

o Incidence of adverse events

o Length of stay

Study design: RCT. If no RCTs then large prospective cohort studies will be considered.
The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.

Systematic review, randomised controlled trial and observational study design filters will be
applied.

Studies with less than 100 events will be excluded.

Meta-analysis will be conducted where appropriate.

C.2.4 Stopping ACEI/ARB therapy

C.2.4.1 Stopping ACEI/ARB therapy- Sepsis and diarrhoea and vomiting

Review
question

Objectives

Criteria

Search

Review
strategy

What is the clinical and cost effectiveness of stopping compared to continuing chronic ACEI
and/or ARB therapy to prevent AKI due to diarrhoea and vomiting, or sepsis?

To estimate the effectiveness and cost effectiveness of stopping versus continuing
chronic/longterm ACEI/ARB therapy in patients at risk of AKI in the following situations:
e Diarrhoea and vomiting

e Sepsis

Population: Adults and children taking ACEI and/or ARBs

Intervention: Stopping ACEI/ARB

Comparison: Continuing ACEI/ARB

Outcomes:

e Number of patients developing AKI

e Cardiovascular events

o All cause mortality

e Number of patients needing RRT

e Length of hospital stay

Study design: RCTs, consider large prospective studies. SRs of either of these.

The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.

No study design filters will be applied.

Cochrane Reviews will be quality assessed and presented

Further meta-analyses will be conducted as appropriate

If there is heterogeneity the following subgroups will be analysed separately:
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e People with CKD
e Older people
No minimum sample size.

1 C.2.4.2 Stopping ACEI/ARB therapy- surgery and iodinated contrast

Review
question

Objectives

Criteria

Search

Review
strategy

What is the clinical and cost effectiveness of stopping compared to continuing chronic ACEI
and/or ARB therapy in patients with CKD to prevent AKI due to surgery or iodinated
contrast?

To estimate the effectiveness and cost effectiveness of stopping versus continuing
chronic/long term ACEI/ARB therapy in patients with CKD or left ventricular failure at risk of
AKl in the following situations:

e Administration of iodinated contrast
e Surgery — cardiac and non-cardiac
Population: Adults and children with CKD or left ventricular failure taking ACEI and/or ARBs
Intervention: Stopping ACEI/ARB
Comparison: Continuing ACEI/ARB
Outcomes:
Number of patients developing AKI
Cardiovascular events
All cause mortality
Number of patients needing RRT
Length of hospital stay
Study design: RCTs, consider large prospective studies. SRs of either of these.
The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.
Systematic review, randomised controlled trial and observational study design filters will be
applied.
Cochrane Reviews will be quality assessed and presented
Further meta-analyses will be conducted as appropriate
If there is heterogeneity the following subgroups will be analysed separately:
e People with CKD
e People with left ventricular failure
Older people
No minimum sample size.

3 C.3 Detecting acute kidney injury

4 C.3.1 Definitions and staging of acute kidney injury using AKIN/RIFLE/pRIFLE/ KDIGO

Review
question

Objectives

Criteria

What is the clinical evidence that RIFLE (pRIFLE) or AKIN or KDIGO are useful in detecting and
staging AKI and predicting patient outcomes (mortality and RRT)?

To estimate the diagnostic accuracy of RIFLE/pRIFLE/AKIN and KDIGO and their usefulness in
predicting patient outcomes in terms of mortality and the need for RRT.

Population: Acutely unwell patients (including ICU and cardiac surgery).

Index test: AKIN or KDIGO

Comparator test: RIFLE or pRIFLE

Outcomes: Diagnostic yield, diagnostic accuracy (sensitivity and specificity), all-cause mortality
(Odds ratios, AUROC), number of patients needing RRT
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Search

Review
strategy

Study design: Prospective cohorts (or retrospective analysis of prospectively collected data).
The databases to be searched are Medline, Embase and the Cochrane Library.

Studies will be restricted to English language only.

Observational study design filters will be applied.

Criteria for individual studies:

¢ Multivariate analysis (exclude if variables have not been controlled for in the analysis
depending on the quantity and quality of the papers found)

Hierarchy of evidence:

¢ |IPD meta-analysis (Gold standard)

* Meta-analysis/ systematic reviews

® Prospective cohort studies

Minimum number of AKI events = 100

Multivariable analysis was used where available. Analysis was required to be by stage of AKI
(not just ‘all AKI’ versus ‘no AKI’) and with a reference of “no AKI”. The initial search was for
studies in which AKIN and RIFLE were compared in the same cohort. Studies which only looked
at RIFLE or AKIN would be considered if further evidence was required.

Adjusted odds ratios or hazard ratios with 95% confidence intervals were used in the generic

inverse variance analysis, as these were not meta-analysed both were shown in the same
forest plot.

C.4 Identifying the cause of acute kidney injury

C.4.1 Urinalysis

Review
question

Objectives

Criteria

Search

Review
strategy

C.4.2 Ultrasound

Review
question

Objectives

Criteria

What is the sensitivity and specificity of urine dipstick compared to urine microscopy and/or
biopsy in the detection of proteinuria and haematuria as indicators of glomerulonephritis in
AKI patients?

To estimate the diagnostic accuracy of urine dipsticks at detecting haematuria and proteinuria
as indicators of acute glomerulonephritis in AKI patients.

Population: Patients with AKI

Intervention: Urinalysis, dipstick

Comparison: No urinalysis

Outcomes: Sensitivity (%) and specificity (%); Area under the ROC curve (AROUC) — measure of
predictive accuracy, Positive/negative predictive value, Positive/negative diagnostic likelihood
ratios

Study design: Diagnostic accuracy studies

The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.

No study design filters will be applied.

The methodological quality of each study will be assessed using NICE checklists and GRADE.

Meta-analysis will be conducted if appropriate. If not appropriate, ranges of results will be
reported for these outcomes.

Which patients should have ultrasound for the diagnosis of the cause of AKI?
To establish which patients should have ultrasound to diagnose the cause of AKI

Population: Patients with AKI
Subgroups:
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Search

Review
strategy

e General inpatients

e General Surgery

e Patients receiving iodinated contrast

Intervention: Risk stratification models or decision tools for use of ultrasound
Comparison: n/a

Outcomes:

Main outcomes:

o Sensitivity (%) and specificity (%)

o Area under the ROC curve (AUROC) — measure of predictive accuracy
Other outcomes:

o Positive/negative predictive value

o Positive/negative diagnostic likelihood ratios

Study design: Prospective cohort studies

The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.

No study design filters will be applied.

The methodological quality of each study will be assessed using NICE checklists and GRADE.

Meta-analysis will be conducted if appropriate. If not appropriate, ranges of results will be
reported for these outcomes.

Number of patients with AKI 2100
If no prospective studies, retrospective studies will be considered

2 C.5 Managing acute kidney injury

3 C.5.1 Relieving urological obstruction

Review
question

Objectives

Criteria

Search

Review

In adults and children with AKI and upper tract urological obstruction, what is the clinical
and cost effectiveness of early compared to delayed relief of obstruction by nephrostomy or
stenting on mortality, severity of AKI, need for RRT and length of hospital stay?

To estimate the effectiveness and cost effectiveness of early compared to delayed relief of
upper tract urological obstruction.

Population: Adults and children with AKI and upper tract urological obstruction - special
groups: pyonephrosis, solitary kidney

Intervention: Nephrostomy or urological stenting

Comparison: No or delayed nephrostomy or stenting

Outcomes:

o Mortality

o Worsening of AKI (as defined by study)

. Number of patients needing RRT

o Length of hospital stay

o Adverse events (including bleeding, infection or injury to the obstructed kidney or to

nearby organs).

Study Design: RCT, if no RCTs consider prospective cohort studies. SR of either of these.
The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.

Systematic review, randomised controlled trial and observational study design filters will be
applied.

Cochrane Reviews will be quality assessed and presented
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C.5.2

C5.2.1

C.5.2.2

strategy Further meta-analyses will be conducted as appropriate.
No minimum sample size.

Pharmacological management

Loop diuretics
In adults and children with AKI, what is the clinical and cost effectiveness of loop diuretics
Review compared to placebo on mortality, need for RRT, length of RRT, dialysis independence,
question length of hospital stay and hearing loss?

Objectives  To estimate the effectiveness and cost effectiveness of loop diuretics in improving patient
outcomes in patients with or at high risk of AKI.
Criteria Population: Inpatients with AKI
Intervention: Loop diuretics
Comparison: Placebo or usual care
Outcomes:
¢ Mortality
eNumber of patients needing RRT
eLength of RRT
eDialysis independence
eLength of hospital stay
eHearing loss
Study design: Randomised controlled trials and systematic reviews
Search The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.
Systematic review and randomised controlled trial study design filters will be applied.
Review Cochrane Reviews will be quality assessed and presented
strategy Further meta-analyses will be conducted as appropriate.
No minimum sample size.

Dopamine
In adults and children with AKI, what is the clinical and cost effectiveness of low dose
Review dopamine compared to placebo on mortality, need for RRT, length of RRT, dialysis
question independence, length of hospital stay and cardiac arrythmias?

Objectives  To estimate the effectiveness and cost effectiveness of low dose dopamine in improving
patient outcomes in patients with or at high risk of AKI.
Criteria Population: Inpatients with or at risk of AKI
Intervention: Low dose dopamine (<5ug/kg/min)
Comparison: Placebo or usual care
Outcomes:
¢ Mortality
eNumber of patients needing RRT
eLength of RRT
eDialysis independence
eLength of hospital stay
eCardiac arrhythmias
Study design: Randomised controlled trials and systematic reviews

Search The databases to be searched are Medline, Embase and the Cochrane Library.
Studies will be restricted to English language only.
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Review
question

Review
strategy

In adults and children with AKI, what is the clinical and cost effectiveness of low dose
dopamine compared to placebo on mortality, need for RRT, length of RRT, dialysis
independence, length of hospital stay and cardiac arrythmias?

Systematic review and randomised controlled trial study design filters will be applied.
Cochrane Reviews will be quality assessed and presented

Further meta-analyses will be conducted as appropriate.

No minimum sample size.

2 C.5.3 Referring for renal replacement therapy

Review
question

Objectives

Criteria

Search

Review
strategy

In patients with AKI, what is the clinical and cost effectiveness of initiating early RRT
compared to delayed RRT on mortality, renal recovery, duration of RRT, length of critical
care stay and HRQoL?

To assess the benefits/harms of early vs. late dialysis

Population: Patients with AKI

Subgroups:
o People with CKD
o Older people

Interventions: Early dialysis (as defined by study)

Comparisons: Late dialysis (as defined by study)

Outcomes:
o Mortality
o Renal recovery — define (as defined by study)
o RRT duration
o Length of ITU stay
o HRQoL
Study design: RCTs and consider large prospective cohort studies

The databases to be searched are Medline, Embase and the Cochrane Library.

Studies will be restricted to English language only.

Systematic review, randomised controlled trial and observational study design filters will be
applied.

The methodological quality of each study will be assessed using NICE checklists and GRADE.

Meta-analysis will be conducted if appropriate. If not appropriate, ranges of results will be
reported for these outcomes.

No minimum sample size.

4 C.5.4 Referring to nephrology

Review
question

Objectives

Criteria

In patients with or suspected of having AKI, what is the clinical and cost effectiveness of
early compared to delayed referral to a nephrologist?

To estimate the effectiveness and cost effectiveness of early compared to late referral to
nephrology for patients with or suspected of having AKI.
Population: adults, young people and children with or suspected of having AKI

Intervention: early nephrology referral from time of diagnosis of AKI on laboratory tests (as
defined by study)
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Comparison: late nephrology referral from time of diagnosis of AKI on laboratory tests (as
defined by study)

Outcomes:
*  Stage of AKI
*  Number of patients needing RRT
*  Mortality
*  Renal recovery (as defined by study)
* Length of ICU stay
* Length of hospital stay

Study design: RCTs, consider large prospective cohort studies.
Search The databases to be searched are Medline, Embase, the Cochrane Library and CINAHL.
Studies will be restricted to English language only.
No study design filters will be applied.
Review Cochrane Reviews will be quality assessed and presented
strategy Further meta-analyses will be conducted as appropriate
No minimum sample size.

Information and support for patients and carers

Review
question What information and support do patients with acute kidney injury and their carers require?

Objectives  To obtain the views of AKI patients and/or their carers on what information was or would have
been useful to help them manage aspects of the condition including:
e Renal replacement therapy
e Transfer to alternative hospital for treatment
e Long term risk
o Self management
Criteria Patients (adults and children) with AKI and their carers
Subgroups:
e Older people
e People with CKD
Interventions

Patient information and support (Any type of written or verbal information (about treatment
or prophylaxis etc.) handed out or recorded)

Outcomes

Patient /carer subjective reported outcomes

Patient/carer satisfaction
e HRQoL
e Patient preference
Study design: Qualitative (interviews, focus groups, surveys etc.)
Search The databases to be searched are Medline, Embase, the Cochrane Library, CINAHL and
Psychlinfo.
Studies will be restricted to English language only.
Qualitative study design filters will be applied.
Review e Cochrane Reviews will be quality assessed and presented.
strategy e Further meta-analyses will be conducted as appropriate.
¢ Analysis of the data will be appropriate to the design of the studies identified.
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¢ No limitation on sample size.

C.7 Economic review protocol

Review
question

Objectives

Criteria

Search
strategy

Review
strategy

All questions — health economic evidence

To identify economic studies relevant to the review questions set out above.

Populations, interventions and comparators as specified in the individual review protocols
above. Must be a relevant economic study design (cost-utility analysis, cost-benefit analysis,
cost-effectiveness analysis, cost-consequence analysis, comparative cost analysis).

An economic study search was undertaken using population specific terms and an economic
study filter — see Appendix F.

Each study is assessed using the NICE economic evaluation checklist — NICE (2009) Guidelines
Manual.

Inclusion/exclusion criteria

o If a study is rated as both ‘Directly applicable’ and ‘Minor limitations’ (using the NICE
economic evaluation checklist) then it should be included in the guideline. An evidence
table should be completed and it should be included in the economic profile.

o If a study is rated as either ‘Not applicable’ or ‘Very serious limitations’ then it should be
excluded from the guideline. It should not be included in the economic profile and there is
no need to include an evidence table.

e If a study is rated as ‘Partially applicable’ and/or ‘Potentially serious limitations’ then there is
discretion over whether it should be included. The health economist should make a decision
based on the relative applicability and quality of the available evidence for that question, in
discussion with the GDG if required. The ultimate aim being to include studies that are
helpful for decision making in the context of the guideline and current NHS setting. Where
exclusions occur on this basis, this should be noted in the relevant section of the guideline
with references.

Also exclude:

e unpublished reports unless submitted as part of a call for evidence

e abstract-only studies

o |etters

editorials

reviews of economic evaluations

e foreign language articles

Where there is discretion

The health economist should be guided by the following hierarchies.
Setting:

e UK NHS

e OECD countries with predominantly public health insurance systems (e.g. France, Germany,
Sweden)

e OECD countries with predominantly private health insurance systems (e.g. USA, Switzerland)

e Non-OECD settings (always ‘Not applicable’)

Economic study type:

e Cost-utility analysis

e Other type of full economic evaluation (cost-benefit analysis, cost-effectiveness analysis,
cost-consequence analysis)

e Comparative cost analysis

National Clinical Guideline Centre, 2012. Confidential.

43



WN =

Acute Kidney Injury
Review protocols

e Non-comparative cost analyses including cost of illness studies (always ‘Not applicable’)
Year of analysis:

e The more recent the study, the more applicable it is

Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the effectiveness data used in the economic analysis matches with the
studies included for the clinical review the more useful the analysis will be to decision
making for the guideline.
(a) Recent reviews will be ordered although not reviewed. The bibliographies will be checked for relevant studies, which will
then be ordered.
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Appendix D: Literature search strategies

Search strategies used for the acute kidney injury guideline are outlined below and were run as per
the NICE Guidelines Manual 2009
http://www.nice.org.uk/media/5F2/44/The_guidelines_manual_2009_-_ All_chapters.pdf .

Searches for the clinical reviews were run in Medline (Ovid), Embase (Ovid) and the Cochrane
Library. Additional searches were run in CINAHL (EBSCO) and Psychinfo (Ovid) for some questions.
Usually, searches were constructed in the following way:

. A PICO format was used for intervention searches where population (P) terms were
combined with intervention (I) and sometimes comparison (C) terms. An intervention can be a drug,
a procedure or a diagnostic test. Outcomes (O) are rarely used in search strategies for interventions.
Search Filters were also added to the search where appropriate.

o A PEO format was used for prognosis searches where population (P) terms were combined
with exposure (E) terms and sometimes outcomes (O). Search filters were added to the search where
appropriate.

Searches for the health economic reviews were run in Medline (Ovid), Embase (Ovid), the NHS
Economic Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database and
the Health Economic Evaluation Database (HEED). HTA and NHS EED searches were carried out via
the Centre for Reviews and Dissemination (CRD) interface. The HEED database was accessed via the
Wiley interface. Searches in NHS EED, HTA and HEED were constructed only using population terms.
For Medline and Embase an economic filter (instead of a study type filter) was added to the same
clinical search strategy.

All searches were run up to 3 January 2013 unless otherwise stated. Any studies added to the
databases after this date were not included unless specifically stated in the text.

The search strategies are presented below in the following order:

Section Population terms by database. The same searches were used for all questions unless otherwise
D.1 indicated, and for both clinical and health economic searches.

Section Study filter terms by database. These include filters for epidemiological study designs, health
D.2 economic studies, quality of life studies and excluded study designs.

Section Searches run for specific questions with the intervention or exposure terms by database.
D.3 Order as presented in guideline

D.3.1 Assessing risk

Error! Track and trigger systems

Reference

source not

found.

D.3.2 Preventing CI-AKI

D.3.2.3 Computerised decision tools

D.3.2.4 Stopping ACEi/ARB therapy

D.3.3 AKIN/RIFLE

D.3.4 Urinalysis

D.3.4.2 Ultrasound

D.3.5 Relieving urological obstruction

D.3.5.3 Loop diuretics

D.3.5 Dopamine

D.3.5.4 Referring for renal replacement therapy
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D.3.5.5 Referring to nephrology
D.3.6 Information and support for patients
Section Economics searches
D.4
D.1 Population search strategies

Medline search terms

1 exp Acute Kidney Injury/

2 ((acute or early) adj (kidney or renal) adj (failure* or injur* or insufficien* or dysfunction* or
impair*)).ti,ab.
(acute kidney necrosis or acute kidney tubul* necrosis).ti,ab.

4 or/1-3

limit 4 to english language

Embase search terms

1 acute kidney failure/ or acute kidney tubule necrosis/

2 ((acute or early) adj (kidney or renal) adj (failure* or injur* or insufficien* or dysfunction* or
impair*)).ti,ab.
(acute kidney necrosis or acute kidney tubul* necrosis).ti,ab.

4 or/1-3

limit 4 to english language

Cinahl search terms

S1 (MH "Kidney Failure, Acute+")

S2 acute kidney failure* OR acute kidney injur* OR acute kidney insufficien* OR acute kidney
dysfunction* OR acute kidney impair* OR acute renal failure* OR acute renal injur* OR acute
renal insufficien* OR acute renal dysfunction* OR acute renal impair*

S3 early kidney failure* OR early kidney injur* OR early kidney insufficien* OR early kidney
dysfunction* OR early kidney impair* OR early renal failure* OR early renal injur* OR early
renal insufficien* OR early renal dysfunction* OR early renal impair*

sS4 acute kidney necrosis OR acute kidney tubul* necrosis

S5 SlorS2orS3orS4

Cochrane search terms

#1 MeSH descriptor Acute Kidney Injury explode all trees

#2 ((acute or early) NEAR (kidney or renal) NEAR (failure* or injur* or insufficien* or dysfunction*
or impair*)):ti,ab,kw

#3 (acute kidney necrosis or acute kidney tubul* necrosis):ti,ab,kw

#4 (#1 OR #2 OR #3)

Psychinfo search terms

1 *kidney diseases/

2 *kidneys/

3 lor2

4 injuries/

5 3and4

6 ((acute or early) adj (kidney or renal) adj (failure* or injur* or insufficien* or dysfunction* or
impair*)).ti,ab.
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(acute kidney necrosis or acute kidney tubul* necrosis).ti,ab.

or/5-7

limit 8 to english language

1 D.2 Study filter search terms

2 D.2.1
3
4
5 D.2.2
6

Systematic review search terms

Medline search terms

Meta-Analysis/

Meta-Analysis as Topic/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

O |hs,WIN |-

(search strategy or search criteria or systematic search or study selection or data
extraction).ab.

~N

(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or
cinahl or science citation index or bids or cancerlit).ab.

9

cochrane.jw.

10

((indirect or mixed) adj2 comparison*).ti,ab.

11

or/1-10

Embase search terms

1 systematic review/

2 meta-analysis/

3 (meta analy* or metanaly* or metaanaly*).ti,ab.

4 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

5 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

6 (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

7 (search* adj4 literature).ab.

8 (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or
cinahl or science citation index or bids or cancerlit).ab.

9 ((pool* or combined) adj2 (data or trials or studies or results)).ab.

10 cochrane.jw.

11 ((indirect or mixed) adj2 comparison*).ti,ab.

12 or/1-11

Randomised controlled studies (RCTs) search terms

Medline search terms

randomized controlled trial.pt.

controlled clinical trial.pt.

randomitted.ab.

placebo.ab.

ik wW|N|R

randomly.ab.
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6 Clinical Trials as topic.sh.

trial.ti.

8 or/1-7

Embase search terms

random*.ti,ab.

factorial*.ti,ab.

(crossover* or cross over*).ti,ab.

((doubl* or singl*) adj blind*).ti,ab.

(assign* or allocat* or volunteer* or placebo*).ti,ab.

crossover procedure/

single blind procedure/

randomized controlled trial/

O | IN([OO|UL | [W|N (-

double blind procedure/

[EnN
o

or/1-9

Diagnostic accuracy search terms

Medline search terms

exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or PPV or NPV).ti,ab.

likelihood ratio*.ti,ab.

likelihood function/

(ROC curve* or AUC).ti,ab.

0 |IN|OO( U |BA[W N |-

(diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

9 gold standard.ab.

10 or/1-9

Embase search terms

exp "sensitivity and specificity"/

(sensitivity or specificity).ti,ab.

((pre test or pretest or post test) adj probability).ti,ab.

(predictive value* or PPV or NPV).ti,ab.

likelihood ratio*.ti,ab.

(ROC curve* or AUC).ti,ab.

N(ooju (b | W|IN |-

(diagnos* adj2 (performance* or accurac* or utilit* or value* or efficien* or
effectiveness)).ti,ab.

(o]

diagnostic accuracy/

diagnostic test accuracy study/

10 gold standard.ab.

11 or/1-10

Observational studies search terms

Medline search terms
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1 Epidemiologic studies/

2 exp Case control studies/

3 exp Cohort studies/

4 Cross-sectional studies/

5 case control.ti,ab.

6 (cohort adj (study or studies or analys*)).ti,ab.

7 ((follow up or observational or uncontrolled or non randomitted or nonrandomi#ed or
epidemiologic*) adj (study or studies)).ti,ab.

8 ((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.

9 or/1-8

Embase search terms

Clinical study/

exp Case control study/

Family study/

Longitudinal study/

Retrospective study/

Prospective study/

Cross-sectional study/

Cohort analysis/

O (0 |IN[OOD| U | W N |-

Follow-up/

[Eny
o

cohort*.ti,ab.

[y
=

9and 10

[ERN
N

case control.ti,ab.

[Eny
w

(cohort adj (study or studies or analys*)).ti,ab.

[EnN
»

((follow up or observational or uncontrolled or non randomi#ted or nonrandomitted or
epidemiologic*) adj (study or studies)).ti,ab.

[Eny
u

((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort*)).ti,ab.

16

or/1-8,11-15

Prognosis search terms

Medline search terms

1 Prognosis/

2 Predictive value of tests/

3 (predict* or prognos* or progression).ti,ab.
4 or/1-3

Embase search terms

1 *prognosis/

2 *predictive value/

3 *disease exacerbation/

4 (predict* or prognos* or progression).ti,ab.
5 or/1-4
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D.2.6 Health economic search terms

Medline search terms

1 Economics/

2 Value of life/

3 exp "Costs and Cost Analysis"/

4 exp Economics, Hospital/

5 exp Economics, Medical/

6 Economics, Nursing/

7 Economics, Pharmaceutical/

8 exp "Fees and Charges"/

9 exp Budgets/

10 budget*.ti,ab.

11 cost*.ti.

12 (economic* or pharmaco?economic*).ti.
13 (price* or pricing*).ti,ab.

14 (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat® or variable*)).ab.
15 (financ* or fee or fees).ti,ab.

16 (value adj2 (money or monetary)).ti,ab.
17 or/1-16

Embase search terms

health economics/

exp economic evaluation/

exp health care cost/

exp fee/

budget/

funding/

budget*.ti,ab.

cost*.ti.

O (0 |IN[O|U | |WIN |-

economic* or pharmaco?economic*).ti.

[Eny
o

price* or pricing*).ti,ab.

[y
=

[any
N

financ* or fee or fees).ti,ab.

(
(
(cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or variable*)).ab.
(
(

[ERN
w

value adj2 (money or monetary)).ti,ab.

[Eny
S

or/1-13

D.2.7 Quality of life search terms

Medline search terms

quality-adjusted life years/

sickness impact profile/

(quality adj2 (wellbeing or well being)).ti,ab.

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or gqwb* or daly*).ti,ab.

N oju|bh w (N |k

(euroqgol* or eq5d* or eq 5*).ti,ab.
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gol* or hgl* or hqol* or h qol* or hrqol* or hr qol*).ti,ab.

health utility* or utility score* or disutilit* or utility value*).ti,ab.

(
(
(
(

10 hui or huil or hui2 or hui3).ti,ab.

11 health* year* equivalent* or hye or hyes).ti,ab.

12 discrete choice*.ti,ab.

13 rosser.ti,ab.

14 (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
15 (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.
16 (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

17 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
18 (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

19 (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

20 or/1-19

Embase search terms

1 quality adjusted life year/

2 "quality of life index"/

3 short form 12/ or short form 20/ or short form 36/ or short form 8/

4 sickness impact profile/

5 (quality adj2 (wellbeing or well being)).ti,ab.

6 sickness impact profile.ti,ab.

7 disability adjusted life.ti,ab.

8 (gal* or gtime* or qwb* or daly*).ti,ab.

9 (euroqgol* or eq5d* or eq 5*).ti,ab.

10 (gol* or hgl* or hgol* or h gol* or hrgol* or hr gol*).ti,ab.

11 (health utility* or utility score* or disutilit* or utility value*).ti,ab.

12 (hui or huil or hui2 or hui3).ti,ab.

13 (health* year* equivalent* or hye or hyes).ti,ab.

14 discrete choice*.ti,ab.

15 rosser.ti,ab.

16 (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
17 (sf36* or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.
18 (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

19 (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
20 (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

21 (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.

22 or/1-21

Economic modelling search terms

Medline search terms

exp models, economic/

*Models, Theoretical/

*Models, Organizational/

markov chains/

bW N |-

monte carlo method/
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exp Decision Theory/

(markov* or monte carlo).ti,ab.

econom* model*.ti,ab.

O (0 | N[O

(decision* adj2 (tree* or analy* or model*)).ti,ab.

10 or/1-9

Embase search terms

statistical model/

exp economic aspect/

land?2

*theoretical model/

*nonbiological model/

stochastic model/

decision theory/

decision tree/

O | |IN([OO| UL [WI|IN (-

monte carlo method/

[EnN
o

(markov* or monte carlo).ti,ab.

[y
[y

econom* model*.ti,ab.

[any
N

(decision* adj2 (tree* or analy* or model*)).ti,ab.

[N
w

or/3-12

D.2.9 Excluded study designs and publication types

The following study designs and publication types were removed from retrieved results using the

NOT operator.

Medline search terms

1 letter/

2 editorial/

3 news/

4 exp historical article/

5 Anecdotes as Topic/

6 comment/

7 case report/

8 (letter or comment*).ti.

9 or/1-8

10 randomized controlled trial/ or random*.ti,ab.
11 9 not 10

12 animals/ not humans/

13 Animals, Laboratory/

14 exp animal experiment/

15 exp animal model/

16 exp Rodentia/

17 (rat or rats or mouse or mice).ti.
18 or/11-17

Embase search terms
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letter.pt. or letter/

note.pt.

editorial.pt.

case report/ or case study/

(letter or comment*).ti.

or/1-5

randomized controlled trial/ or random*.ti,ab.
6 not7

O IN([O|Un | [W|N |-

animal/ not human/

[
o

nonhuman/

=
=

exp Animal Experiment/

[EnN
N

exp Experimental Animal/

[any
w

animal model/

[N
S

exp Rodent/

[ERN
(]

(rat or rats or mouse or mice).ti.
16 or/8-15

Cinahl search terms

S1 PT anecdote or PT audiovisual or PT bibliography or PT biography or PT book or PT book
review or PT brief item or PT cartoon or PT commentary or PT computer program or PT
editorial or PT games or PT glossary or PT historical material or PT interview or PT letter or PT
listservs or PT masters thesis or PT obituary or PT pamphlet or PT pamphlet chapter or PT
pictorial or PT poetry or PT proceedings or PT “questions and answers” or PT response or PT
software or PT teaching materials or PT website

D.3 Searches by specific questions

D.3.1 Assessing risk
Searches for the following two questions were run as one search
Which risk assessment tools are the most accurate for predicting AKI in at risk patients?

Which risk assessment tools are the most accurate for predicting AKI in at risk patients
(paediatrics)?

Search constructed by combining the columns in the following table using the AND Boolean operator
Intervention /

Population exposure Comparison Study filter used Date parameters

AKI Risk assessment tools Exclusions No date
restriction. Search
run up to
03/01/2013

Risk assessment tools search terms

Medline search terms

1 ((decision or predict* or assess* or screen* or score* or scoring or stratif* or prognos* or
logistic*) adj2 (tool* or rule* or instrument*1 or index* or test* or technique* or analys* or
model* or score*)).ti,ab.

2 (risk* adj2 (score* or stratif*)).ti,ab.
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3 (logistic adj2 model).ti,ab.

4 (prognos* or predict*).ti,ab.
5 (risk* adj2 assessment*).ti,ab.
6 algorithm* .ti,ab.

7 algorithms/

8 logistic models/

9 Risk Assessment/

10 validat*.ti,ab.

11 or/1-10

12 risk*.ti,ab.

13 11 and 12

Embase search terms

1

((decision or predict* or assess* or screen* or score* or scoring or stratif* or prognos* or
logistic*) adj2 (tool* or rule* or instrument*1 or index* or test* or technique* or analys* or
model* or score*)).ti,ab.

(risk* adj2 (score* or stratif*)).ti,ab.

(logistic adj2 model).ti,ab.

(prognos* or predict*).ti,ab.

(risk* adj2 assessment*).ti,ab.

algorithm* ti,ab.

validat*.ti,ab.

*algorithm/

O |0 |IN[fO| U |k~ [W|N

*statistical model/

[En
o

*risk assessment/

[y
=

*scoring system/

[ERN
N

or/1-11

[Eny
w

risk*.ti,ab.

14

12 and 13

Cinahl search terms

S1 (MH "Risk Assessment")

S2 (MH "Logistic Regression+")

S3 (MH "Algorithms")

S4 validat®* OR algorithm™* OR risk* n2 assessment* OR prognos* OR predict* OR logistic* n2
model* OR risk* n2 score* OR risk* n2 stratif*

S5 decision n2 tool* OR decision n2 rule* OR decision n2 instrument* OR decision n2 index* OR
decision n2 test* OR decision n2 technique* OR decision n2 analys* OR decision n2 model* OR
decision n2 score*

S6 predict* n2 tool* OR predict* n2 rule* OR predict* n2 instrument* OR predict* n2 index* OR
predict* n2 test* OR predict* n2 technique* OR predict* n2 analys* OR predict* n2 model*
OR predict* n2 score*

S7 assess* n2 tool* OR assess* n2 rule* OR assess* n2 instrument* OR assess* n2 index* OR
assess* n2 test* OR assess* n2 technique* OR assess* n2 analys* OR assess* n2 model* OR
assess* n2 score*

S8 screen* n2 tool* OR screen* n2 rule* OR screen* n2 instrument* OR screen* n2 index* OR

screen* n2 test* OR screen* n2 technique* OR screen* n2 analys* OR screen* n2 model* OR
screen* n2 score*
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S9

stratif* n2 tool* OR stratif* n2 rule* OR stratif* n2 instrument* OR stratif* n2 index* OR
stratif* n2 test* OR stratif* n2 technique* OR stratif* n2 analys* OR stratif* n2 model* OR
stratif* n2 score*

S10

prognos* n2 tool* OR prognos* n2 rule* OR prognos* n2 instrument* OR prognos* n2 index*
OR prognos* n2 test* OR prognos* n2 technique* OR prognos* n2 analys* OR prognos* n2
model* OR prognos* n2 score*

S11

logistic* n2 tool* OR logistic* n2 rule* OR logistic* n2 instrument* OR logistic* n2 index* OR
logistic* n2 test* OR logistic* n2 technique* OR logistic* n2 analys* OR logistic* n2 model* OR
logistic* n2 score*

S12

score* n2 tool* OR score* n2 rule* OR score* n2 instrument* OR score* n2 index* OR score*
n2 test* OR score* n2 technique* OR score* n2 analys* OR score* n2 model*

S13

scoring n2 tool* OR scoring n2 rule* OR scoring n2 instrument* OR scoring n2 index* OR
scoring n2 test* OR scoring n2 technique* OR scoring n2 analys* OR scoring n2 model*

S14

S1orS2orS3 orS4 orS5orS6orS7orS8orS9 orS10o0rS11 or S12 or S13

Cochrane search terms

#1 ((decision or predict* or assess* or screen* or score* or scoring or stratif* or prognos* or
logistic*) NEAR/2 (tool* or rule* or instrument*1 or index* or test* or technique* or analys*
or model* or score*)):ti,ab,kw

#2 (risk* NEAR/2 (score* or stratif*)):ti,ab,kw

#3 (logistic NEAR/2 model):ti,ab,kw

#4 (prognos* or predict*):ti,ab,kw

#5 (risk* NEAR/2 assessment*):ti,ab,kw

#6 algorithm*:ti,ab,kw

#7 validat*:ti,ab,kw

#8 MeSH descriptor Algorithms, this term only

#9 MeSH descriptor Logistic Models, this term only

#10 MeSH descriptor Risk Assessment, this term only

#11 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10)

D.3.2 Preventing AKI

D.3.2.1 Paediatric early warning scores

In acutely ill children in hospital, what is the clinical and cost effectiveness of “track and trigger”
systems in detecting children who are at risk of developing acute kidney injury?

Search constructed by combining the columns in the following table using the AND Boolean operator

Intervention /

Population exposure Comparison Study filter used Date parameters
Children Track and trigger Exclusions No date
systems restriction. Search
run up to
03/01/2013
Medline search terms
1 *Health Status Indicators/
2 exp *"Severity of lliness Index"/
3 *Sickness Impact Profile/
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4 severity of illness ind*.ti,ab.

5 health status ind*.ti,ab.

6 sickness impact profile*.ti,ab.

7 ((early or advance*) adj warning adj3 (tool* or score* or scoring or system*)).ti,ab.
8 (warning adj2 (scor* or system*)).ti,ab.

9 (ews or pews or pops or cpotts or pewt or paws).ti,ab.
10 (observation adj2 (score* or tool*)).ti,ab.

11 (pims or "p?ediatric ind* of mortality").ti,ab.

12 "track and trigger".ti,ab.

13 ((trigger or calling or alert) adj5 criteria).ti,ab.

14 or/1-13

15 exp *Critical Care/

16 *critical illness/

17 critical care.ti,ab.

18 intensive care.ti,ab.

19 exp *Intensive Care Units/

20 exp *Emergency Service, Hospital/

21 hospital emergency service*.ti,ab.

22 medical emergency team*.ti,ab.

23 hospital emergency team*.ti,ab.

24 patient emergency team?*.ti,ab.

25 exp *Patient Care Team/

26 patient care team*.ti,ab.

27 patient at risk*.ti,ab.

28 (outreach adj (service* or team*)).ti,ab.

29 shock team*.ti,ab.

30 or/15-29

31 exp child/

32 Pediatrics/

33 child*.ti,ab.

34 Infant/

35 infan*.ti,ab.

36 (baby or babies).ti,ab.

37 "Adolescent"/

38 (pediatric*1 or paediatric*1).ti,ab.

39 or/31-38

40 14 and 30 and 39

Embase search terms

1 exp *"named inventories, questionnaires and rating scales"/
2 *checklist/ or *clinical assessment tool/ or *scoring system/
3 severity of illness ind*.ti,ab.

4 health status ind*.ti,ab.

5 sickness impact profile*.ti,ab.

6 ((early or advance*) adj warning adj3 (tool* or score* or scoring or system*)).ti,ab.
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warning adj2 (scor* or system*)).ti,ab.

€Ws or pews or pops or cpotts or pewt or paws).ti,ab.

observation adj2 (score* or tool*)).ti,ab.

(
(
(
(

10 pims or "p?ediatric ind* of mortality").ti,ab.
11 "track and trigger".ti,ab.

12 ((trigger or calling or alert) adj5 criteria).ti,ab.
13 or/1-12

14 *critical illness/

15 *intensive care/

16 critical care.ti,ab.

17 intensive care.ti,ab.

18 *intensive care unit/

19 *emergency health service/

20 hospital emergency service*.ti,ab.

21 medical emergency team*.ti,ab.

22 patient emergency team*.ti,ab.

23 hospital emergency team*.ti,ab.

24 *patient care/

25 patient care team*.ti,ab.

26 patient at risk*.ti,ab.

27 (outreach adj (service* or team*)).ti,ab.
28 shock team*.ti,ab.

29 or/14-28

30 exp child/

31 pediatrics/

32 child*.ti,ab.

33 infan*.ti,ab.

34 (baby or babies).ti,ab.

35 exp adolescent/

36 (pediatric*1 or paediatric*1).ti,ab.

37 or/30-36

38 13 and 29 and 37

Cinahl search terms

S1 (MM "Health Status Indicators") OR (MM "Severity of Iliness Indices")

S2 (MM "Sickness Impact Profile")

S3 severity of illness ind* OR health status ind* OR sickness impact profile* OR ((early or
advance*) n1 warning n3 (tool* or score* or scoring or system*)) OR (warning n2 (scor* or
system*))

sS4 ews OR pews OR pops OR cpotts OR pewt OR paws OR (observation n2 (score* or tool*)) OR
pims OR pediatric ind* of mortality OR paediatric ind* of mortality OR "track and trigger" OR
((trigger or calling or alert) n5 criteria)

S5 SlorS2orS3orS4

S6 (MM "Critical Care+") OR (MM "Critical lliness") OR (MM "Intensive Care Units+") OR (MM
"Emergency Service+") OR (MM "Multidisciplinary Care Team+")

S7 critical care OR intensive care OR hospital emergency service* OR medical emergency team*

OR hospital emergency team* OR patient emergency team* OR patient care team* OR patient
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at risk* OR outreach n1 service* OR outreach n1 team* OR shock team*

S8 S6 or S7

S9 S5 and S8

S10 (MH "Child+") OR (MH "Pediatrics") OR (MH "Adolescence+")

S11 child* OR infan* OR baby OR babies OR pediatric* OR paediatric*
S12 S10orS11

S13 S9 and S12

Cochrane search terms

#1 severity of iliness ind*:ti,ab

#2 health status ind*:ti,ab

#3 sickness impact profile*:ti,ab

#4 (warning NEAR/2 (scor* or system*)):ti,ab,kw

#5 "track and trigger":ti,ab,kw

#6 MeSH descriptor Health Status Indicators, this term only

#7 MeSH descriptor Severity of lliness Index explode all trees

#8 MeSH descriptor Sickness Impact Profile, this term only

#9 ((early or advance*) NEXT warning NEAR/3 (tool* or score* or scoring or system*)):ti,ab,kw

#10 (ews or pews or pops or cpotts or pewt or paws):ti,ab,kw

#11 (observation NEAR/2 (score* or tool*)):ti,ab,kw

#12 (pims or "p*diatric ind* of mortality"):ti,ab,kw

#13 ((trigger or calling or alert) NEAR/5 criteria):ti,ab,kw

#14 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13)

#15 MeSH descriptor Critical Care explode all trees

#16 MeSH descriptor Critical lliness, this term only

#17 critical care.ti,ab

#18 intensive care.ti,ab

#19 MeSH descriptor Intensive Care Units explode all trees

#20 MeSH descriptor Emergency Service, Hospital explode all trees

#21 hospital emergency service*:ti,ab

#22 medical emergency team*:ti,ab

#23 hospital emergency team*:ti,ab

#24 patient emergency team*:ti,ab

#25 MeSH descriptor Patient Care Team explode all trees

#26 patient care team*:ti,ab

#27 patient at risk*:ti

#28 (outreach NEXT (service* or team®)):ti,ab,kw

#29 shock team*:ti,ab,kw

#30 (#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR
#27 OR #28 OR #29)

#31 (#14 AND #30)

#32 MeSH descriptor Child explode all trees

#33 MeSH descriptor Pediatrics, this term only

#34 child*:ti,ab

#35 MeSH descriptor Infant, this term only

#36 infan*:ti,ab
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#37 (baby or babies):ti,ab

#38 MeSH descriptor Adolescent, this term only

#39 (pediatric* or paediatric*):ti,ab

#40 (#32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39)
#41 (#31 AND #40)

D.3.2.2 Preventing CI-AKI

What is the comparative clinical and cost effectiveness of NAC and/or iv fluids in preventing CI-AKI
in at risk patients?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
CI-AKI

Intervention /
exposure Comparison Study filter used Date parameters

IV fluids/NAC Exclusions. No date

SRs RCTs (Medline ~ restriction. Search

and Embase only)  runup to
03/01/2013

CI-AKl search terms

Medline search terms

1 Contrast Media/ae [Adverse Effects]

2 (((contrast or radiocontrast) adj induc* adj2 (nephropath* or nephrotoxi* or aki or arf or acute
kidney injury or acute renal failure)) or cin or ciaki or ciraf or ci-aki or ci-arf or ((contrast or
radiocontrast) adj2 prophlya*)).ti,ab.

3 or/1-2

Embase search terms

1 contrast induced nephropathy/

2 (((contrast or radiocontrast) adj induc* adj2 (nephropath* or nephrotoxi* or aki or arf or acute
kidney injury or acute renal failure)) or cin or ciaki or ciraf or ci-aki or ci-arf or ((contrast or
radiocontrast) adj2 prophlya*)).ti,ab.

3 or/1-2

Cochrane search terms

#1 MeSH descriptor Contrast Media, this term only with qualifier: AE

#2 (((contrast or radiocontrast) NEAR induc* NEAR/2 (nephropath* or nephrotoxi* or aki or arf or
acute kidney injury or acute renal failure)) or cin or ciaki or ciraf or ci-aki or ci-arf or ((contrast
or radiocontrast) NEAR/2 prophlya*)):ti,ab,kw

#3 (#1 OR #2)

IV fluids/NAC search terms

Medline search terms

Acetylcysteine/

(acetylcysteine or n-acetylcysteine or n acetyl | cysteine or parvolex).ti,ab.

Saline Solution, Hypertonic/

Bicarbonates/

ik wW|N|R

(saline or sodium chloride or bicarbonate or ((iv or intravenous*) adj2 fluid*)).ti,ab.
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6

‘ or/1-5

Embase search terms

acetylcysteine/

(acetylcysteine or n-acetylcysteine or n acetyl | cysteine or parvolex).ti,ab.

sodium chloride/

bicarbonate/

(saline or sodium chloride or bicarbonate or ((iv or intravenous*) adj2 fluid*)).ti,ab.

infusion fluid/

N(oju |~ W|N |-

or/1-6

Cochrane search terms

#1 MeSH descriptor Acetylcysteine, this term only

#2 (acetylcysteine or n-acetylcysteine or n acetyl | cysteine or parvolex):ti,ab,kw

#3 MeSH descriptor Saline Solution, Hypertonic, this term only

#4 MeSH descriptor Bicarbonates, this term only

#5 (saline or sodium chloride or bicarbonate or ((iv or intravenous*) NEAR/2 fluid*)):ti,ab,kw
#6 (#1 OR #2 OR #3 OR #4 OR #5)

D.3.2.3 Computerised decision tools

What is the clinical and cost effectiveness of methods for preventing inappropriate use of
nephrotoxic drugs in hospital inpatients?

Search constructed by combining the columns in the following table using the AND Boolean operator

Intervention /

Population exposure Comparison Study filter used Date parameters

AKI OR Computerised decision Exclusions. No date

nephrotoxicity tools SRs, RCTs or restriction. Search
observational run up to
(Medline and 03/01/2013

Embase only)

Nephrotoxicity search terms

Medline search terms

nephrotox*.ti,ab.

((kidney* or renal) adj2 (toxic* or toxin*)).ti,ab.

exp Renal Insufficiency/

((kidney or renal) adj (failure* or injur* or insufficien* or dysfunction* or impair*)).ti,ab.

aua bW N |-

or/1-4

Embase search terms

*nephrotoxicity/

nephrotox*.ti,ab.

((kidney* or renal) adj2 (toxic* or toxin*)).ti,ab.

*kidney failure/ or *chronic kidney failure/

((kidney or renal) adj (failure* or injur* or insufficien* or dysfunction* or impair*)).ti,ab.

| hsWIN (-

or/1-5

Cinahl search terms
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S1 (MH "Nephrotoxicity")

S2 nephrotox* OR kidney* n2 toxic* OR kidney* n2 toxin* OR renal n2 toxic* OR renal n2 toxin*
S3 (MH "Renal Insufficiency+")

sS4 ((kidney or renal) n1 (failure* or injur* or insufficien* or dysfunction* or impair*))

S5 S1orS2orS3orS4

Cochrane search terms

#1 nephrotox*:ti,ab, kw

#2 ((kidney* or renal) NEAR/2 (toxic* or toxin*)):ti,ab,kw

#3 MeSH descriptor Renal Insufficiency explode all trees

#4 ((kidney or renal) NEAR (failure* or injur* or insufficien* or dysfunction* or impair*)):ti,ab,kw
#5 (#1 OR #2 OR #3 OR #4)

Computerised decision tools search terms

Medline search terms

1 Electronic Prescribing/

2 Drug Prescriptions/

3 "Drug Utilization Review"/

4 Clinical Pharmacy Information Systems/

5 *Drug Monitoring/

6 decision making, computer-assisted/ or drug therapy, computer-assisted/
7 Decision Support Systems, Clinical/

8 Pharmacists/

9 Pharmacy Service, Hospital/

10 exp Medication Systems/

11 (pharmac* adj4 (review* or monit* or prescri*)).ti,ab.

12 (electronic prescri* or eprescri* or e-prescri*).ti,ab.

13 (computer* adj3 (decision* or tool* or support* or prescri*)).ti,ab.
14 (drug* adj2 (review* or monit*)).ti,ab.

15 or/1-14

Embase search terms

exp computerized provider order entry/

*prescription/

*"drug use"/

medical information system/

*drug monitoring/

decision support system/

computer assisted drug therapy/

*pharmacist/

O |0 |IN(OO U | [W N |-

hospital pharmacy/

[ERN
o

(pharmac* adj4 (review* or monit* or prescri*)).ti,ab.

=
=

(pharmac* adj4 (review* or monit* or prescri*)).ti,ab.

[Eny
N

(electronic prescri* or eprescri* or e-prescri*).ti,ab.

[
w

(computer* adj3 (decision* or tool* or support* or prescri*)).ti,ab.

[Eny
S

(drug* adj2 (review* or monit*)).ti,ab.
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15 | or/1-14

Cinahl search terms

S1 (MH "Prescribing Patterns")

S2 (MH "Drug Therapy, Computer Assisted") OR (MH "Prescriptions, Drug")

S3 (MH "Drug Utilization")

sS4 (MH "Clinical Pharmacy Information Systems")

S5 (MM "Drug Monitoring")

S6 (MH "Decision Making, Computer Assisted") OR (MH "Decision Support Systems, Clinical")

S7 (MH "Pharmacists") OR (MH "Pharmacy Service")

S8 (MH "Medication Systems")

S9 pharmac* n4 review* OR pharmac* n4 monit* OR pharmac* n4 prescri*

S10 electronic prescri* OR eprescri* OR e-prescri*

S11 computer* n3 decision* OR computer* n3 tool* OR computer* n3 support* OR computer* n3
prescri*

S12 drug* n2 review* OR drug* n2 monit*

S13 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or SO or S10 or S11 or S12

Cochrane search terms

#1 MeSH descriptor Electronic Prescribing, this term only
#2 MeSH descriptor Drug Prescriptions, this term only
#3 MeSH descriptor Drug Utilization Review, this term only
#4 MeSH descriptor Clinical Pharmacy Information Systems, this term only
#5 MeSH descriptor Drug Monitoring, this term only
#6 MeSH descriptor Decision Making, Computer-Assisted, this term only
#7 MeSH descriptor Drug Therapy, Computer-Assisted, this term only
#8 MeSH descriptor Decision Support Systems, Clinical, this term only
#9 MeSH descriptor Pharmacists, this term only
#10 MeSH descriptor Pharmacy Service, Hospital, this term only
#11 MeSH descriptor Medication Systems explode all trees
#12 (pharmac* NEAR/4 (review* or monit* or prescri*)):ti,ab,kw
#13 (electronic prescri* or eprescri* or e-prescri*):ti,ab,kw
#14 (computer* NEAR/3 (decision* or tool* or support* or prescri*)):ti,ab,kw
#15 (drug* NEAR/2 (review* or monit*)):ti,ab,kw
#16 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
OR #15)
D.3.2.4 Stopping ACEi/ARB therapy

What is the clinical and cost effectiveness of stopping ACEi and ARB in patients at risk of AKI?

Searches for this question were run as two separate searches: one looking for patients on ACEi/ARBs
and with sepsis, diarrhoea or vomiting; the other for patients with CKD or left ventricular failure and
on ACEi/ARBs undergoing surgery or contrast.

Search constructed by combining the columns in the following table using the AND Boolean operator

Intervention /
Population exposure Comparison Study filter used Date parameters

Sepsis, diarrhoea, ACEi/ARB Exclusions No date
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Intervention /

Population exposure Comparison Study filter used Date parameters
vomiting restriction. Search
run up to
03/01/2013
ACEi/ARB search terms

Medline search terms

1

exp angiotensin ii type 1 receptor blockers/ or angiotensin ii type 2 receptor blockers/

2

((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab.

3

(candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or
micardis or valsartan or diovan or co-diovan).ti,ab.

exp Angiotensin-Converting Enzyme Inhibitors/

((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or
antagonist*)).ti,ab.

(captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
gopten or tarka).ti,ab.

7

or/1-6

Embase search terms

1 exp *angiotensin receptor antagonist/

2 ((angiotensin adj3 (receptor* adj2 (antagonist* or blocker*))) or arb or arbs).ti,ab.

3 (candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or
micardis or valsartan or diovan or co-diovan).ti,ab.

4 exp *dipeptidyl carboxypeptidase inhibitor/

((ace or acei or ((angiotensin adj converting adj2 enzyme*) or ace or kininase)) adj2 (inhibit* or
antagonist*)).ti,ab.

6 (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril
or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or
lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
gopten or tarka).ti,ab.

7 or/1-6

Cochrane search terms

#1 MeSH descriptor Angiotensin Il Type 1 Receptor Blockers explode all trees

#2 MeSH descriptor Angiotensin |l Type 2 Receptor Blockers, this term only

#3 ((angiotensin NEAR/3 (receptor* NEAR/2 (antagonist* or blocker*))) or arb or arbs):ti,ab

#4 (candesartan or amias or eprosartan or teveten or irbesartan or aprovel or coaprovel or
losartan or cozaar or cozaar-comp or olmesartan or olmetec or sevikar or telmisartan or
micardis or valsartan or diovan or co-diovan):ti,ab

#5 MeSH descriptor Angiotensin-Converting Enzyme Inhibitors explode all trees

#6 ((ace or acei or ((angiotensin NEXT converting NEAR/2 enzyme*) or ace or kininase)) NEAR/2
(inhibit* or antagonist*)):ti,ab

#7 (captopril or ecopace or kaplon or capoten or co-zidocapt or capto-co or capozide or cilazapril

or vascace or enalapril or ednyt or innovace or innozide or fosinopril or imidapril or tanatril or
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lisinopril or zestril or carace or zestoretic or moexipril or perdix or perindopril or coversyl or
quinapril or quinil or accupro or accuretic or ramipril or tritace or triapin or trandolapril or
gopten or tarka):ti,ab

#8

(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)

Sepsis, diarrhoea, vomiting search terms

Medline search terms

sepsis/ or exp bacteremia/ or shock, septic/

(sepsis or septic).ti,ab.

((toxic or endotoxic) adj shock*).ti,ab.

septic?emi*.ti,ab.

(blood stream adj2 infect*).ti,ab.

Diarrhea/

(diarrhoea* or diarrhea*).ti,ab.

Vomiting/

O |0 |IN[OOD| U | W |-

(vomit* or emesis).ti,ab.

[any
o

or/1-9

Embase search terms

1 exp *sepsis/

2 (sepsis or septic).ti,ab.

3 ((toxic or endotoxic) adj shock*).ti,ab.
4 septic?emi*.ti,ab.

5 (blood stream adj2 infect*).ti,ab.

6 (diarrhoea* or diarrhea*).ti,ab.

7 (vomit* or emesis).ti,ab.

8 exp *diarrhea/

9 *vomiting/

10 or/1-9

Cochrane search terms

#1 MeSH descriptor Sepsis explode all trees

#2 (sepsis or septic):ti,ab

#3 ((toxic or endotoxic) NEXT shock*):ti,ab

#a septic*mi*:ti,ab

#5 (blood stream NEAR/2 infect*):ti,ab

#6 MeSH descriptor Diarrhea, this term only

#7 MeSH descriptor Vomiting, this term only

#8 (diarrhoea* or diarrhea*):ti,ab

#9 (vomit* or emesis):ti,ab

#10 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9)

Search constructed by combining the columns in the following table using the AND Boolean operator

Intervention /

Population exposure Comparison Study filter used Date parameters
CKD, left ACEi/ARBs Exclusions No date
ventricular failure SRs, RCTs, restriction. Search
patients observational run up to
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Intervention /

Population exposure Comparison Study filter used
undergoing (Medline and
surgery, contrast Embase only)

CKD, left ventricular failure AND surgery, contrast search terms

Medline search terms

Date parameters
03/01/2013

1 Renal insufficiency, Chronic/

2 exp Kidney failure, Chronic/

3 Kidney diseases/ and chronic.ti,ab.

4 ((chronic or progressive) adj2 (renal or kidney)).ti,ab.
5 (chronic adj (kidney or renal) adj insufficienc*).ti,ab.
6 (end stage adj2 (kidney or renal)).ti,ab.

7 (CKD or ESRD).ti,ab.

8 Diabetic nephropathies/

9 exp Proteinuria/

10 exp Hypertension, Renal/

11 (diabetic adj (kidney or renal) adj (disease* or failure)).ti,ab.
12 ((renal or renovascular) adj2 hypertensi*).ti,ab.

13 (nephropath* or proteinuria*).ti,ab.

14 exp Ventricular Dysfunction, Left/

15 (left adj1 ventric* adj3 (fail* or dysfunction* or insufficien*)).ti,ab.
16 or/1-15

17 exp Surgical Procedures, Operative/

18 (surger* or surgical or operation* or operativ*).ti,ab.
19 exp Contrast Media/

20 (radiocontrast® or contrast*).ti,ab.

21 or/17-20

22 16 and 21

Embase search terms

Chronic kidney disease/

Chronic kidney failure/

kidney failure/ or kidney disease/) and chronic.ti,ab.

(chronic or progressive) adj2 (renal or kidney)).ti,ab.

end stage adj2 (kidney or renal)).ti,ab.

(
(
(chronic adj (kidney or renal) adj insufficienc*).ti,ab.
(
(

CKD or ESRD).ti,ab.

Diabetic nephropathy/

O | |IN[O UL | [W|IN |-

exp Proteinuria/

[uny
o

Renovascular hypertension/

[y
=

(diabetic adj (kidney or renal) adj (disease* or failure)).ti,ab.

[any
N

((renal or renovascular) adj2 hypertensi*).ti,ab.

[Eny
w

(nephropath* or proteinuria*).ti,ab.

[N
S

heart left ventricle failure/

[Eny
(2}

(left adj1 ventric* adj3 (fail* or dysfunction* or insufficien*)).ti,ab.
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16 or/1-15

17 exp *surgery/

18 (surger* or surgical or operation* or operativ*).ti,ab.

19 exp contrast medium/

20 (radiocontrast® or contrast*).ti,ab.

21 or/17-20

22 16 and 21

Cochrane search terms

#1 MeSH descriptor Renal Insufficiency, Chronic explode all trees

#2 MeSH descriptor Kidney Diseases, this term only

#3 chronic*:ti,ab,kw

#4 (#2 AND #3)

#5 ((chronic or progressive) NEAR/2 (renal or kidney)):ti,ab

#6 (chronic NEAR (kidney or renal) NEAR insufficienc*):ti,ab

#7 (end stage NEAR/2 (kidney or renal)):ti,ab

#8 (CKD or ESRD):ti,ab

#9 MeSH descriptor Diabetic Nephropathies, this term only

#10 MeSH descriptor Proteinuria explode all trees

#11 MeSH descriptor Hypertension, Renal explode all trees

#12 (diabetic NEAR (kidney or renal) NEAR (disease* or failure)):ti,ab

#13 ((renal or renovascular) NEAR/2 hypertensi*):ti,ab

#14 (nephropath* or proteinuria*):ti,ab

#15 MeSH descriptor Ventricular Dysfunction, Left explode all trees

#16 (left NEAR ventric* NEAR/3 (fail* or dysfunction* or insufficien*)):ti,ab

#17 (#1 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16)

#18 MeSH descriptor Surgical Procedures, Operative explode all trees

#19 (surger* or surgical or operation* or operativ*):ti,ab

#20 MeSH descriptor Contrast Media explode all trees

#21 (radiocontrast* or contrast*):ti,ab

#22 (#18 OR #19 OR #20 OR #21)

#23 (#17 AND #22)

D.3.3 Detecting AKI

D.3.3.1 Definitions and staging of acute kidney injury using AKIN/RIFLE/pRIFLE/ KDIGO

What is the clinical evidence that the staging elements of RIFLE/AKIN/pRIFLE are useful in
predicting patient outcomes?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
AKI

Intervention /

exposure Comparison Study filter used Date parameters
AKIN/RIFLE Exclusions, No date
Observational restriction. Search
(Medline and run up to
Embase only) 03/01/2013
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AKIN/RIFLE search terms

Medline search terms

1 (Acute Kidney Injury Network or akin).ti,ab.
2 rifle.ti,ab.

3 prifle.ti,ab.

4 or/1-3

Embase search terms

1 (Acute Kidney Injury Network or akin).ti,ab.
2 rifle.ti,ab.

3 prifle.ti,ab.

4 or/1-3

Cochrane search terms

#1 (Acute Kidney Injury Network or akin):ti,ab
#2 rifle:ti,ab

#3 prifle:ti,ab

#4 #1 or #2 or #3

Identifying the cause of AKI

D.3.4.1

Urinalysis

What is the sensitivity and specificity of urine dipstick compared to urine microscopy and/or
biopsy in the detection of proteinuria and heamaturia as indicators of glomerulo nephritis in AKI

patients?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
AKI
OR

Intervention /

exposure Comparison

Urinalysis

glomerulonephritis

Glomerulonephritis search terms

Medline search terms

Study filter used

Exclusions

Date parameters

No date
restriction. Search
run up to
03/01/2013

1 exp Glomerulonephritis/
2 ((glomerul* adj nephriti*) or glomerulonephriti*).ti,ab.
3 or/1-2

Embase search terms

1 ((glomerul* adj nephriti*) or glomerulonephriti*).ti,ab.
2 exp glomerulonephritis/
3 or/1-2

Cinahl search terms

S1

(MH "Glomerulonephritis+")

S2

glomerul* n1 nephriti* OR glomerulonephriti*
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S3

| s10rs2

Cochrane search terms

#1

((glomerul* NEXT nephriti*) or glomerulonephriti*):ti,ab,kw

#2

MeSH descriptor Glomerulonephritis explode all trees

#3

(#1 OR #2)

Urinalysis search terms

Medline search terms

Urinalysis/

Reagent Strips/

urinalys*.ti,ab.

(dipstick* or ((dip or reagent) adj (stick* or strip*))).ti,ab.

bW |N |-

or/1-4

Embase search terms

1 *urinalysis/

2 test strip/

3 urinalys*.ti,ab.

4 (dipstick* or ((dip or reagent) adj (stick* or strip*))).ti,ab.
5 or/1-4

Cinahl search terms

S1

(MH "Urinalysis")

S2

(MH "Reagent Strips")

S3

urinalys* OR dipstick* OR dip n1 stick* OR dip nl strip* OR reagent n1l stick* OR reagent n1

strip*

S4

S1orS2orS3

Cochrane search terms

#1 MeSH descriptor Urinalysis, this term only
#2 MeSH descriptor Reagent Strips, this term only
#3 (urinalys* or dipstick* or ((dip or reagent) NEAR (stick* or strip*))):ti,ab,kw
#4 (#1 OR #2 OR #3)
D.3.4.2 Ultrasound

Which patients should have US for the diagnosis of the cause of AKI?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
AKI

Intervention /

exposure Comparison Study filter used

Ultrasound Exclusions

Ultrasound search terms

Medline search terms

Date parameters

No date
restriction. Search
run up to
03/01/2013

1

Ultrasonography/
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2

(ultrasound* or ultrason* or sonograph* or echograph*).ti,ab.

3

or/1-2

Embase search terms

1 echography/
2 (ultrasound* or ultrason* or sonograph* or echograph*).ti,ab.
3 or/1-2

Cinahl search terms

S1 (MH "Ultrasonography+")
S2 ultrasound* OR ultrason* OR sonograph* OR echograph*
S3 SlorS2

Cochrane search terms

#1 MeSH descriptor Ultrasonography explode all trees
#2 (ultrasound* or ultrason* or sonograph* or echograph*):ti,ab,kw
#3 (#1 OR #2)

Managing urological obstruction

Relieving urological obstruction

In adults and children with AKI and upper tract urological obstruction, what is the clinical and cost
effectiveness of early compared to delayed relief of obstruction by nephrostomy or stenting on
mortality, severity of AKI, need for RRT and length of hospital stay?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population

Urological
obstruction

Intervention /

ShiEEE Comparison Study filter used  Date parameters
Time factors Exclusions. No date
SRs RCTs and restriction. Search
observational run up to
(Medline and 03/01/2013

Embase only)

Medline search terms

1 Ureteral Obstruction/

2 (((obstruct* or block* or occlu*) adj3 (urin* or ureter* or urethra* or pelviuret* or renal or
kidney)) or uto or puj or hydronephros*).ti,ab.

3 exp hydronephrosis/

4 or/1-3

5 Nephrostomy, Percutaneous/

6 Stents/

7 (nephrostom* or nephrolithotom* or stent*).ti,ab.

8 (relief or relieve* or remov*).ti,ab.

9 or/5-8

10 4and9

11 Time Factors/

12 (early or earlier or late* or time or timing or initiat* or criteri* or hour*).ti,ab.

13 or/11-12
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14

10and 13

Embase search terms

1 ureter obstruction/ or ureteropelvic junction obstruction/ or urethra obstruction/

2 hydronephrosis/

3 (((obstruct* or block* or occlu*) adj3 (urin* or ureter* or urethra* or pelviuret* or renal or
kidney)) or uto or puj or hydronephros*).ti,ab.

4 or/1-3

5 nephrostomy/ or percutaneous nephrostomy/

6 stent/ or ureter stent/

7 (nephrostom* or nephrolithotom* or stent*).ti,ab.

8 (relief or relieve* or remov*).ti,ab.

9 or/5-8

10 therapy delay/

11 time/

12 (early or earlier or late* or time or timing or initiat* or criteri* or hour*).ti,ab.

13 or/10-12

14 4and9

15 14 and 13

Cochrane search terms

#1 MeSH descriptor Ureteral Obstruction explode all trees

#2 MeSH descriptor Hydronephrosis explode all trees

#3 (((obstruct* or block* or occlu*) NEAR/3 (urin* or ureter* or urethra* or pelviuret* or renal or
kidney)) or uto or puj or hydronephros*):ti,ab,kw

#4 (#1 OR #2 OR #3)

#5 MeSH descriptor Nephrostomy, Percutaneous explode all trees

#6 MeSH descriptor Stents, this term only

#7 (nephrostom* or nephrolithotom* or stent*):ti,ab,kw

#8 (relief or relieve* or remov*):ti,ab,kw

#9 (#5 OR #6 OR #7 OR #8)

#10 (#4 AND #9)

#11 MeSH descriptor Time Factors, this term only

#12 (early or earlier or late* or time or timing or initiat* or criteri* or hour*):ti,ab,kw

#13 (#11 OR #12)

#14 (#10 AND #13)

D.3.5.2 Loop diuretics

In patients with AKI, what is the clinical and cost effectiveness of loop diuretics compared to
placebo on mortality, number of RRT sessions, length of RRT, pulmonary oedema or other defined
fluid overload and hearing loss?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
AKI

Intervention /
exposure Comparison Study filter used Date parameters

Loop diuretics Exclusions No date

SRs RCTs (Medline ~ restriction. Search
and Embase only)  runup to
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Intervention /
Population exposure Comparison Study filter used Date parameters

03/01/2013

Loop diuretic search terms

Medline search terms

1 exp Sodium Potassium Chloride Symporter Inhibitors/

2 (Furosemide or lasix or frusene or frusol or bumetanide or burinex or torasemide or torsemide
or torem).ti,ab.

3 Furosemide/

4 Bumetanide/

5 loop diuretic*.ti,ab.
6 or/1-5

Embase search terms

1 exp loop diuretic agent/

2 (Furosemide or lasix or frusene or frusol or bumetanide or burinex or torasemide or torsemide
or torem).ti,ab.

loop diuretic*.ti,ab.

4 or/1-3

Cochrane search terms

#1 MeSH descriptor Sodium Potassium Chloride Symporter Inhibitors explode all trees

#2 MeSH descriptor Furosemide, this term only

#3 MeSH descriptor Bumetanide, this term only

#4 (Furosemide or lasix or frusene or frusol or bumetanide or burinex or torasemide or torsemide
or torem):ti,ab,kw

#5 (loop diuretic*):ti,ab,kw

#6 (#1 OR #2 OR #3 OR #4 OR #5)

Dopamine

In patients with AKI, what is the clinical and cost effectiveness of low dose dopamine compared to
placebo on mortality, numbers needing RRT and adverse events such as tachyarrythmias,
myocardial ischaemia) as well as HRQol, length of critical care and hospital stay?

Search constructed by combining the columns in the following table using the AND Boolean operator
Intervention /
Population exposure Comparison Study filter used Date parameters
AKI Dopamine Exclusions No date

SRs RCTs (Medline restriction. Search

and Embase only)  runupto
03/01/2013

Dopamine search terms

Medline search terms

1 Dopamine/
2 dopamine.ti,ab.
3 lor2
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Embase search terms

1 dopamine/
2 dopamine.ti,ab.
3 lor2

Cochrane search terms

#1 MeSH descriptor Dopamine explode all trees
#2 dopamine:ti,ab,kw
#3 (#1 OR #2)

D.3.5.4 Referring for renal replacement therapy

In patients with AKI, what is the clinical and cost effectiveness of initiating early RRT compared to
delayed RRT in reducing mortality and major complications of AKI such as hyperkalaemia,
pulmonary oedema or other defined fluid overload?

Search constructed by combining the columns in the following table using the AND Boolean operator
Intervention /

Lol =L Comparison Study filter used  Date parameters
AKI RRT Exclusions No date
SRs, RCTs, restriction. Search
observational run up to
(Medline and 03/01/2013

Embase only)

RRT search terms

Medline search terms

1 exp renal replacement therapy/

2 (((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or
h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH).ti,ab.

3 or/1-2

4 Time factors/

5 3and4

6 ((((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or

h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH) adj5 (Early or earlier or late* or time or
timing or initiat*)).ti,ab.

7 or/5-6

Embase search terms

1 exp renal replacement therapy/

2 (((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or
h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH).ti,ab.

3 or/1-2

4 time/

5 therapy delay/ or early intervention/

6 or/4-5

7 3and 6

8 ((((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or

h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH) adj5 (Early or earlier or late* or time or
timing or initiat*)).ti,ab.
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9

‘ or/7-8

Cochrane search terms

#1 MeSH descriptor Renal Replacement Therapy explode all trees

#2 (((kidney or renal) NEAR replacement therap*) or RRT or CRRT or dialys* or h*modialys* or
h*mofiltrat* or h*modiafiltrat* or CYVH or CAVH):ti,ab,kw

#3 MeSH descriptor Time Factors, this term only

H4 (#1 OR #2)

#5 (#3 AND #4)

#6 ((((kidney or renal) NEAR replacement therap*) or RRT or CRRT or dialys* or h*modialys* or
h*mofiltrat* or h*modiafiltrat* or CVVH or CAVH) NEAR/5 (Early or earlier or late* or time or
timing or initiat*)):ti,ab,kw

#7 (#5 OR #6)

D.3.5.5 Referring to nephrology

In patients with or suspected of having AKI, what is the clinical and cost effectiveness of early (as
defined by stage or increased creatinine levels) compared to late referral to nephrologist?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population
AKI

Intervention /

exposure Comparison Study filter used Date parameters

Referring to Exclusions No date

nephrology restriction. Search
run up to
03/01/2013

Referring to nephrology search terms

Medline search terms

"referral and consultation"/ or remote consultation/

*nephrology/

((refer* or consult* or second opinion) adj5 (nephrolog* or renal)).ti,ab.

1
2
3
4

or/1-3

Embase search terms

1 *patient referral/

2 *nephrologist/

3 nephrology/ and patient referral/

4 ((refer* or consult* or second opinion) adj5 (nephrolog* or renal)).ti,ab.
5 or/1-4

Cinahl search terms

S1 (MH "Referral and Consultation+") OR (MM "Nephrology")
S2 ((refer* or consult* or second opinion) n5 (nephrolog* or renal))
S3 S1orS2

Cochrane search terms

#1 MeSH descriptor Referral and Consultation, this term only
#2 MeSH descriptor Nephrology, this term only
#3 ((refer* or consult* or second opinion) NEAR/5 (nephrolog* or renal)):ti,ab
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#4 | (#1 0R #2 OR #3)

Information and support for patients

In patients with AKI what is the effectiveness of patient information and support in improving

outcomes such as mortality and worsening of AKI?

Search constructed by combining the columns in the following table using the AND Boolean operator

Intervention /

Population exposure Comparison Study filter used Date parameters
AKI OR Patient information Exclusions No date
nephrotoxicity OR Qualitative restriction. Search
RRT run up to
03/01/2013

Nephrotoxicity search terms

Medline search terms

1 nephrotox*.ti,ab.

2 ((kidney* or renal) adj2 (toxic* or toxin*)).ti,ab.

3 or/1-2

Embase search terms

1 *nephrotoxicity/

2 nephrotox*.ti,ab.

3 ((kidney* or renal) adj2 (toxic* or toxin*)).ti,ab.

4 or/1-3

Cinahl search terms

S1 (MH "Nephrotoxicity")

S2 nephrotox*

S3 ((kidney* or renal) n2 (toxic* or toxin*))

S4 S1orS2orS3

Cochrane search terms

#1 nephrotox*:ti,ab

#2 ((kidney* or renal) NEAR/2 (toxic* or toxin*)):ti,ab

#3 #1 OR #2

Psychinfo search terms

1 nephrotox*.ti,ab.

2 ((kidney* or renal) adj2 (toxic* or toxin*)).ti,ab.

3 or/1-1

RRT search terms

Medline search terms

1 exp renal replacement therapy/

2 (((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or

h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH).ti,ab.
or/1-2
4 acute*.ti,ab.
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5 |

3and4

Embase search terms

1 exp renal replacement therapy/

2 (((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or
h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH).ti,ab.
or/1-2

4 acute*.ti,ab.
3and4

Cinahl search terms

S1 (MH "Renal Replacement Therapy+")

S2 (((kidney or renal) n1 replacement therap*) or RRT or CRRT or dialys* or haemodialys* or
hemodialys* or haemofiltrat* or hemofiltrat* or haemodiafiltrat* or hemodiafiltrat* or CVVH
or CAVH)

S3 S1orS2

S4 acute*

S5 S3 and S4

Cochrane search terms

#1 MeSH descriptor Renal Replacement Therapy explode all trees

#2 (((kidney or renal) NEAR replacement therap*) or RRT or CRRT or dialys* or h*modialys* or
h*mofiltrat* or h*modiafiltrat* or CYVH or CAVH):ti,ab,kw

#3 #1 OR #2

#4 acute*:ti,ab

#5 #3 AND #4

Psychinfo search terms

1 exp dialysis/

2 (((kidney or renal) adj1 replacement therap*) or RRT or CRRT or dialys* or h?emodialys* or
h?emofiltrat* or h?emodiafiltrat* or CVVH or CAVH).ti,ab.
or/1-2

4 acute*.ti,ab.
3and4

Patient Information AND qualitative search terms

Medline search terms

1

"patient acceptance of health care"/ or exp patient satisfaction/

2

Patient Education as Topic/

3

(information* adj3 (patient™® or need* or requirement™® or support* or seek* or access* or
disseminat*)).ti,ab.

((client* or patient® or user* or carer* or consumer* or customer* or parent* or guardian*)
adj2 (attitud™ or priorit* or perception* or preferen* or expectation* or choice* or
perspective* or view* or satisfact* or inform* or experience or experiences or opinion*)).ti,ab.

or/1-4

qualitative research/

exp Interviews as Topic/

exp Questionnaires/

O (0|0 | WU,

health care surveys/
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10 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab.
11 or/6-10
12 5and 11

Embase search terms

1 patient attitude/ or patient preference/ or patient satisfaction/ or consumer attitude/

2 patient information/ or consumer health information/

3 patient education/

4 (information* adj3 (patient™® or need* or requirement* or support* or seek* or access* or
disseminat*)).ti,ab.

5 ((client* or patient® or user* or carer* or consumer* or customer* or parent* or guardian*)
adj2 (attitud* or priorit* or perception* or preferen* or expectation* or choice* or
perspective* or view* or satisfact* or inform* or experience or experiences or opinion*)).ti,ab.

6 or/1-5

7 qualitative research/

8 exp interview/

9 exp questionnaire/

10 health care survey/

11 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*).ti,ab.

12 or/7-11

13 6 and 12

Cinahl search terms

S1 (MH "Consumer Satisfaction+") OR (MH "Patient Education+")

S2 (information* n3 (patient® or need* or requirement* or support* or seek* or access* or
disseminat*))

S3 ((client* or patient® or user* or carer* or consumer* or customer* or parent* or guardian*)
n2 (attitud* or priorit* or perception* or preferen* or expectation* or choice* or perspective*
or view* or satisfact* or inform* or experience or experiences or opinion*))

S4 S1orS2orS3

S5 (MH "Qualitative Studies+") OR (MH "Interviews+") OR (MH "Focus Groups") OR (MH
"Surveys") OR (MH "Questionnaires+")

S6 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*)

S7 S5 or S6

S8 S4 and S7

Cochrane search terms

#1 MeSH descriptor Patient Acceptance of Health Care, this term only

#2 MeSH descriptor Patient Satisfaction explode all trees

#3 MeSH descriptor Patient Education as Topic, this term only

#4 (information* NEAR/3 (patient* or need* or requirement* or support* or seek* or access* or
disseminat*)):ti,ab

#5 ((client* or patient* or user* or carer* or consumer* or customer* or parent* or guardian*®)
NEAR/2 (attitud* or priorit* or perception* or preferen* or expectation* or choice* or
perspective* or view* or satisfact* or inform* or experience or experiences or opinion*)):ti,ab

#6 #1 OR #2 OR #3 OR #4 OR #5

#7 MeSH descriptor Qualitative Research, this term only

#8 MeSH descriptor Interviews as Topic explode all trees

#9 MeSH descriptor Questionnaires explode all trees
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#10 MeSH descriptor Health Care Surveys, this term only

#11 (qualitative or interview* or focus group* or theme* or questionnaire* or survey*):ti,ab
#12 #7 OR #8 OR #9 OR #10 OR #11

#13 #6 AND #12

Psychinfo search terms

1 client education/

2 health education/

3 exp client attitudes/

4 (information* adj3 (patient* or need* or requirement* or support* or seek* or access* or

disseminat*)).ti,ab.

5 ((client* or patient® or user* or carer* or consumer* or customer* or parent* or guardian*®)
adj2 (attitud™® or priorit* or perception* or preferen* or expectation* or choice* or
perspective* or view* or satisfact* or inform* or experience or experiences or opinion*)).ti,ab.

6 or/1-5

D.4 Economics search

Economic searches were conducted in Medline, Embase, HEED and CRD for NHS EED and HTA.
Intervention /

Population exposure Comparison Study filter used Date parameters
AKI or CI-AKI Economic, Quality of No date

life, Economic restriction. Search
modelling (Medline run up to
and Embase only 03/01/2013

CRD search terms

#1 MeSH Kidney Failure, Acute EXPLODE 1234

#2 "acute kidney injur*"

#3 "acute renal injur*"

#4 "acute kidney failure*"

#5 "acute renal failure*"

#6 "acute kidney insufficiency*"

#7 "acute renal insufficiency*"

#8 "acute kidney tubular necrosis*"

#9 "acute tubular necrosis*"

#10 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9

#11 MeSH DESCRIPTOR contrast media WITH QUALIFIER AE

#12 (contrast NEAR induc*) OR (radiocontrast NEAR induc*)

#13 (ciaki or ciraf or ci-aki or ci-arf) OR (contrast NEAR prophlya*) OR (radiocontrast NEAR

prophlya*)

#14 #11 OR #12 OR #13

#15 #10 OR #14

HEED search terms

1 AX=(kidney injury or kidney injuries or renal injury or renal injuries)

2 AX=(kidney failure or kidney failures or renal failure or renal failures)

3 AX=(kidney insufficiency or renal insufficiency)

4 AX=tubular necrosis
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5 CS=lor2or3or4

6 AX=acute

7 CS=5and 6

8 AX='contrast induced' within 2

9 AX="radiocontrast induced' within 2
10 AX=ciaki or ciraf or ci-aki or ci-arf
11 AX=contrast AND prophlya*

12 AX=radiocontrast AND prophlya*
13 CS=8or9or10ori1lorl2

14 CS=7 or 13

N

An additional economic search was carried out for the computerised decision tools question, using
the same population and intervention as the clinical search combined with an economic filter in
Medline and Embase. For CRD and HEED the search terms were as listed below.

Computerised decision tools search terms

CRD search terms

#1 MeSH DESCRIPTOR renal insufficiency EXPLODE ALL TREES

#2 ("kidney injur*") OR ("renal injur*") OR ("kidney failure*") OR ("renal failure*") OR ("kidney
insufficiency*")

#3 ("renal tox*")

#4 ("renal tox*") OR (("renal insufficiency*")) OR (("kidney impair*")) OR (("renal impair*")) OR
((nephrotox*))

#5 #1 OR#2 OR#3 OR #4

#6 MeSH DESCRIPTOR electronic prescribing

#7 MeSH DESCRIPTOR Drug Prescriptions

#8 MeSH DESCRIPTOR Drug Utilization Review

#9 MeSH DESCRIPTOR Clinical Pharmacy Information Systems

#10 MeSH DESCRIPTOR Drug Monitoring

#11 MeSH DESCRIPTOR decision making, computer-assisted

#12 MeSH DESCRIPTOR drug therapy, computer-assisted

#13 MeSH DESCRIPTOR Decision Support Systems, Clinical

#14 MeSH DESCRIPTOR Pharmacists

#15 MeSH DESCRIPTOR Pharmacy Service, Hospital

#16 MeSH DESCRIPTOR Medication Systems EXPLODE ALL TREES

#17 ((pharmac* adj4 (review* or monit* or prescri*)))

#18 ((electronic prescri* or eprescri* or e-prescri*)) OR ((computer* adj3 (decision* or tool* or
support* or prescri*))) OR ((drug* adj2 (review* or monit*)))

#19 #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18

#20 #5 AND #19

HEED search terms

1 AX=kidney injury OR kidney injuries OR renal injury OR renal injuries

2 AX=kidney failure OR kidney failures OR renal failure OR renal failures

3 AX=kidney insufficiency OR renal insufficiency OR kidney impairment OR renal impairment

4 AX=tubular necrosis

5 AX=nephrotox*
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6 CS=1 OR20R30OR40R5

7 AX=electronic prescriptions OR electronic prescribing or eprescri* or e-prescri*
8 AX=decision* or tool* or support* or prescri*
9 AX=computer*

10 CS=8 AND 9

11 AX='drug review' within 2

12 AX="pharmacist review' within 2

13 AX= monit* or prescri*

14 AX=drug* or pharmac*

15 CS=13 AND 14

16 CS=7OR100R110R120R 15

17 CS=6 AND 16

Appendix E: Clinical article selection

E.1 Assessing risk

E.1.1

Adult risk assessment

Titles and abstracts
identified, n =3120

( ) (" )

Full copies Excluded, n = 3094
retrieved and
assessed for
eligibility, n = 26

J G J
| |
Publications Excluded, n =18
included in review,
n=§8
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E.1.2 Paediatric risk assessment

E.2.1

( ) ( )
Full copies Excluded, n = 815
retrieved and
assessed for
eligibility, n = 16
J . J
| |
Publications Excluded, n =14
included in review,
n=2
E.2 Preventing AKI
Paediatric early warning scores (PEWS)
Titles and abstracts
identified, n =1021
v
( ) ( )
Full copies Excluded, n =983
retrieved and
assessed for
eligibility, n = 38
J \_ J

Titles and abstracts

identified, n =831

Publications

Excluded, n =29

included in review,

n=9

E.2.2 Preventing CI-AKI
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Titles and abstracts

identified, n = 465

( ) ( )
Full copies Excluded, n =377
retrieved and
assessed for
eligibility, n = 88
. J \ J
| |
Publications Excluded, n =50
included in review,
n=38
Computerised decision tools
Titles and abstracts
identified, n =822
VL \ 4
( ) ( )
Full copies Excluded, n =787
retrieved and
assessed for
eligibility, n = 35
. \ J

Publications

Excluded, n = 28

included in review,

n=7
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E.2.4 Stopping ACEI/ARB therapy

Titles and abstracts
identified, n = 1239

( ) ( )

Full copies Excluded, n = 1217
retrieved and
assessed for
eligibility, n = 22

J \. J/

Publications Excluded, n =21
included in review,
n=1

E.3 Detecting AKI

E.3.1 Definitions and staging of acute kidney injury using AKIN/RIFLE/pRIFLE/ KDIGO

Adults
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Titles and abstracts
identified, n = 581

4 ) ( )
Full copies Excluded, n =547
retrieved and
assessed for
eligibility, n = 34
. _J . J
| |
Publications Excluded, n=13
included in review,
n=21
Paediatrics
Titles and abstracts
identified, n =52
A\ 4 \ 4
4 ) ( )
Full copies Excluded, n = 45
retrieved and
assessed for
eligibility, n =7
_J . J
| |
Publications Excluded, n=5

included in review,

n=2
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E.4

E.4.1

E.4.2

Identifying the cause of AKI
Urinalysis
Titles and abstracts
identified, n =612
VL \ 4
( ) 4 N
Full copies Excluded, n =582
retrieved and
assessed for
eligibility, n = 30
J G J
| |
Publications Excluded, n =30
included in review,
n=0
Ultrasound
Titles and abstracts
identified, n =642
VL \ 4
( ) ( )
Full copies Excluded, n = 624
retrieved and
assessed for
eligibility, n = 18
J \ J
| |
Publications Excluded, n =17

included in review,

n=1
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E.5 Managing AKI

E.5.1

E.5.2.1

( ) 4 )
Full copies Excluded, n = 894
retrieved and
assessed for
eligibility, n =5
J . J
| |
Publications Excluded, n=5
included in review,
n=0
E.5.2 Pharmacological management
Loop diuretics
Titles and abstracts
identified, n =300
( ) ( )
Full copies Excluded, n = 287
retrieved and
assessed for
eligibility, n =13
J \ J
| |
Publications Excluded, n=8

Relieving urological obstruction

Titles and abstracts

identified, n =899

included in review,

n=5
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E.5.2.2

E.5.3

Dopamine
Titles and abstracts
identified, n =255
VL \ 4
( ) 4 N
Full copies Excluded, n = 247
retrieved and
assessed for
eligibility, n =8
J G J
| |
Publications Excluded, n=7
included in review,
n=1
Referring for renal replacement therapy
Titles and abstracts
identified, n =804
VL \ 4
( ) ( )
Full copies Excluded, n =791
retrieved and
assessed for
eligibility, n = 38
J \ J

Publications

Excluded, n =33

included in review,

n=5
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E.5.4 Referring to nephrology
Titles and abstracts
identified, n =315
L 2
( ) ( )
Full copies Excluded, n = 305
retrieved and
assessed for
eligibility, n = 10
J . J
| |
Publications Excluded, n=8
included in review,
n=2
E.6 Information and support for patients and carers
Titles and abstracts
identified, n =76
v
( ) ( )
Full copies Excluded, n =48
retrieved and
assessed for
eligibility, n = 28
J \ J

Publications

Excluded, n =26

included in review,

n=2
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Appendix F: Economic article selection

Titles and abstracts
identified n = 556

Full copies retrieved Excluded*,
and assessed for n=491

eligibility (whole
guideline), n = 65

* Non-relevant population,

Potentially Excluded*, intervention, comparison,
includable n =65 design or setting; non-English
publications in language

guidelinen=0
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G.1 Assessing risk

G.1.1

Appendix G:

Risk assessment

Risk scores for CI-AKI

Table 1:

Clinical evidence tables

MAIOLI 2010*° and MAIOLI 2008>®

SCORE: from Maioli 2010 Model with pre-procedure variables for CI-AKI

Significant
variables

One procedure
within past 72h
Left ventricular
EF <45%
Preprocedure
sCr>baseline sCr
Baseline sCr
>133umol/I
Diabetes
mellitus

CrClt <44
ml/min

Age 273

DERIVATION: Maioli 2010

Reference

OR

4.47

3.46

3.23

3.10

2.78

2.65

2.40

Number of
patients

95% CI

2.08-11.24

2.08-5.78

1.77-5.90

1.63-5.89

1.62-4.81

1.45-4.59

1.32-4.34

Population

P value

0.001

0.001

0.001

0.001

0.001

0.002

0.004

Risk prediction tool

Weighted score

Outcomes/
condition

<3: low risk (Incidence of CI-AKI 1.1% in this group)
4-6: moderate risk (Incidence of CI-AKI 7.5%)

7-8: high risk (Incidence of CI-AKI 22.3%)

29: very high risk (Incidence of CI-AKI 52.1%)

Risk of bias: Cutoffs for age and CrCl (continuous variables) used in
score chosen on ROC curve analysis for “those most predictive of (Cl-
AKI)” pre-specified in methodology.

Methodology states that “the value of the OR rounded to nearest
integer constituted the score for each factor...”, however this does not
agree with values reported.

*CrCl calculated by Cockcroft-Gault formula

Length Outcome Effect estimate = Comments
of Statistics (95%Cl)

follow- reported

up
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259

SCORE: from Maioli 2010”" Model with pre-procedure variables for CI-AKI

Maioli 2010%*°

Country of
study:
Italy

Study design:
Prospective
cohort study.

Definition of CI-
AKI:

Increase in sCr 2>
44umol/l within
5 days of
administration
of contrast

Patient group
(from Maioli
2010):

All patients
undergoing
coronary
angiography or
PCI from 1 June
2003 to 31
December 2004
1,384 patients
were enrolled.
Final number
after exclusions:
N= 1,218 patients

Exclusion criteria:
e ST-segment
elevation acute
Ml

¢ end stage renal
failure requiring
dialysis

* unable to give
informed consent

Baseline characteristics
(derivation cohort):

Age (years) : 69 + 10
Age > 75 : 428 (35.1%)
M:F : 818 (67.2%):400
(32.8%)

Diabetes: 274 (22.5%)
sCr > 133umol/I: 181
(14.9%)

Mean sCr: 102 £ 32
Mean CrCl: 60 £ 21
CrCl <60: 684 (56.2%)
Mean LVEF: 48 + 12
Mean contrast volume
(ml) :189 + 97

One procedure effected
within past 72h: 50
(4.1%)

All patients received:

e NAC600mg
bd day before
and day of
procedure.

e  Oral fluids if
CrCL >60.

e Saline 0.9% iv
if CrCl<60.

e lodixanol (iso-
osmolar)
contrast

Details of RFs included:

See score above.

Categorical variables
summarised as
frequencies with
percentages and
compared by Pearson’s
chi-square or Fisher’s
exact test. Normal
distribution tested
using Kolmogorov-
Smirnov test.

Continuous variables
compared by t-test or
Mann-Whitney U-test.
ROC curve analysis to
establish cutoffs most
predictive of CI-AKI.

Derivation of the tool:
univariable (odds
ratios) and
multivariable analysis,
stepwise multiple
logistic regression.
Goodness of fit
assessed using the
Hosmer-Lemeshow
statistic.

Derivation set:
Incidence of ClI-
AKI (increase in
sCr > 44umol/I
within 5 days):
114/1218 (9.4%)

CI-AKI (Baseline
CrCl<60):100/684
(14.6%)

CI-AKI
(diabetes):44/274
(16.1%)

CI-AKI (diabetes
and CrCL <60):
23.2%

Other reported
outcomes (NOTE:
score not
designed to
detect these)
Inhospital
mortality:

All patients:
13/1218 (1.1%)
Score >7:11/250
(4.4%)

Score <6: 2/968
(0.2%)

OR: 22 [5-101]
P=0.001

Need for RRT:
5/1218 (0.4%) all

10 days

AUC

85%
95% CI NR

NOTE: for serum
creatinine NCGC
calculated values in
umol/l from mg/dl
given in study
(x88.4)

Continuous
variables
dichotomised

No time to event
data.
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SCORE: from Maioli 2010”" Model with pre-procedure variables for CI-AKI

INTERNAL VALIDATION: Maioli 2010

Reference

Maioli 2010**°

and
Maioli 2008

Country of
study:

258

Italy

Study design:
Validation
cohort
retrospective
from Maioli
2008

Definition of CI-
AKI:

Increase in sCr 2
44umol/l within
5 days of

Number of
patients

Patient group
(from Maioli
2008):

All patients with
estimated CrCl
<60ml/min who
underwent
planned coronary
angiography or
PCI from January
2005 to

March 2006
N=502

Exclusion criteria:
e CrCl=260ml/min

¢ end stage renal
disease

® administration

259

, population from Maioli 2008

Population

Baseline characteristics
(validation cohort,
Maioli 2008):

Age (median, years) : 74
M:F : 296(59.0%):206
(41.0%)

Diabetes: 121 (24.1%)
sCr > 133umol/I: NR
Mean sCr: 106 * 27
Mean CrCl: 43 £ 11

CrCl <60: NR

CrCl <30: 75 (15.0%)
Median LVEF: 47

Mean contrast volume
(ml) :165

One procedure effected
within past 72h: 0 (12
patients excluded due
to contrast in past 10

258

Risk prediction tool

Details of RFs included
(from Maioli 2010):

See score above.

Categorical variables
summarised as
frequencies with
percentages and
compared by Pearson’s
chi-square or Fisher’s
exact test. Normal
distribution tested
using Kolmogorov-
Smirnov test.

Continuous variables
compared by t-test or
Mann-Whitney U-test.
ROC curve analysis to
establish cutoffs most

had score 7 (ie
high or very high
risk)

Length of Stay
(days):

Score 27: 8.6 +
6.3

Score <6:5.9 =
33

P=0.004

Outcomes/
condition

Validation set:

Incidence of CI-
AKI: 54/502
(10.8%)

Other reported

outcomes (NOTE:

score not
designed to
detect these)
Inhospital
mortality:

All patients:
7/502 (1.4%)

Need for RRT:
2/502 (0.4%)

Length
of
follow-

up
10 days

Outcome
Statistics
reported

AUC

Effect estimate
(95%Cl)

82%
95% CI NR

Comments

Used Mehran
2004”7° score in
Maioli 2008,
reported incidence
of CI-AKI by level of
risk, but no c-
statistic/AUC.

No time to event
data.

NOTE: for serum
creatinine NCGC
calculated values in
umol/I from mg/dl
given in study
(x88.4)
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259

SCORE: from Maioli 2010”" Model with pre-procedure variables for CI-AKI

of contrast within  days)

previous 10 days

administration
of contrast

All patients received:

. NAC 600mg
bd day before
and day of
procedure.

e  Oral fluids if
CrCL >60.

e Saline 0.9% iv
or sodium
bicarbonate iv
if CrCl<60.

e lodixanol (iso-

osmolar)
contrast

predictive of CI-AKI.

Discrimination: c-
statistic

All tests were two-
tailed and statistical
significance defined as
P<0.05.

MEHRAN 2004”7, REUTER 20113*?, CAIXETA 2010A%, SGURA 2010°%

Table 2:
SCORE: from Mehran 2004%’° Pre and intraprocedural variables for risk of CI-AKI
Significant Model coefficient OR
variables

Model A - using serum creatinine as a criterion for renal function

Hypotension* 0.9310 2.537
Intra-aortic balloon  0.8910 2.438
pump (IABP) use

Congestive heart 0.8111 2.250
failuret

Serum creatinine 0.7194 2.053
>133umol/I

Age >75 years 0.6133 1.847
Anaemiat 0.4705 1.601
Diabetes 0.4109 1.508

95% ClI P value Weighted score
1.973-3.262 <0.0001 5

1.677-3.544 <0.0001 5

1.682-3.011 <0.0001 5

1.586-2.658 <0.0001 4

1.509-2.260 <0.0001 4

1.328-1.930 <0.0001

1.260-1.806 <0.0001 3

<5: low risk (7.5% risk of CI-AKI in this group)
6-10: moderate risk (14.0% risk of CI-AKI)
11-15: high risk (26.1% risk of CI-AKI)

>16: very high risk (57.3% risk of CI-AKI)

Risk of bias:

Patients were randomly assigned on 2:1 basis from entire
database to development and validation datasets,
increases likelihood score will agree in these populations

Notes:
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276

SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

Contrast volume

0.2549

1.290

Model B — using eGFR as a criterion for renal function

Hypotension*
IABP use

Congestive heart
failuret

Age >75 years
Anaemiat
Diabetes
Contrast volume

eGFR (ml/min
1.73m?)

DERIVATION: Mehran 2004

Reference

Mehran
200477

Country of
study:

USA

Study design:
Post hoc
analysis of
prospective

0.9845
0.9350
0.9923

0.7861
0.6028
0.4681
0.2434
0.1772

276

Number of patients

Patient group:
Consecutive patients with
documented serum creatinine

2.676
2.547
2.698

2.195
1.827
1.597
1.276
1.194

before the procedure and at 48
hours after who underwent PCI
N=8357/8443 divided into 5571
in development dataset and 2786

in validation dataset.

Exclusion criteria (86 patients):

1.210-1.375 <0.0001
2.082-3.441 <0.0001
1.751-3.706 <0.0001
2.019-3.603 <0.0001
1.780-2.706 <0.0001
1.518-2.199 <0.0001
1.335-1.910 <0.0001
1.197-1.360 <0.0001
1.099-1.297 <0.0001
Population Risk prediction tool
Baseline Details of RFs

characteristics:
Age (years) : 63.8 +
11.2

Age > 75:17.1%
M:F :71.2%: 28.8%
Diabetes: 30.7%

sCr >133umol/l:
10.5%

included:
See score above.

Derivation of the
tool: univariable
(odds ratios) and

multivariable logistic
regression analysis. A

1 for 100ml

3

3

1 for 100ml
2 for 40-60
4 for 20-40
6 for <20

Outcomes/
condition

Incidence of CI-
AKI 729/5571
(13.1%)

Other reported
outcomes
(NOTE: score
not designed to
detect these)

Assigned weighted integer based on OR, integer of 2 to
each 0.5 value of OR, integer of 1 for each 100ml increment
in contrast and an integer of 2,4 or 6 was assigned for eGFR
as in the table.

Definitions:

* Systolic blood pressure < 80 mmHg for at least one hour
requiring inotropic support with medications or IABP within
24 hr periprocedurally.

tNYHA functional class lll or IV and/or history of pulmonary
oedema.

FHaematocrit < 39% for men or < 36% for women.

CKD defined as baseline sCr >133umol/I (10.5% incidence)
or eGFR <60 (26.4% incidence)

Outcome Effect Comments
Statistics estimate

reported (95%Cl)

AUC (Model A)  69% Risk of bias:

95% CI NR Post hoc analysis:
due to limited
availability of data
fields
periprocedural
hydration volume,
proteinuria, urine
output and

nephrotoxic

AUC (Model B) 70%
95% CI NR
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SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

interventional
cardiology
database
(Columbia
university
Medical
Centre, New
York)

Definition of
CI-AKI:
Increase
>25% and/or
>44umol/l in
serum
creatinine at

48 hours after

PCI.

INTERNAL VALIDATION: Mehran 2004

Reference

Mehran
2004%7

Country of

e acute Ml

e cardiogenic shock

¢ end stage renal disease
requiring RRT

¢ administration of contrast
within previous 7 days

Multivariable analysis:
N=4898/5571 (87.9%) (no missing
covariate values) and included
646/729 (88.6%) of patients who
developed CI-AKI.

276

Number of patients

Patient group:

Consecutive patients over a
period of 6 years (dates not
reported) with documented

eGFR <60: 26.5%
eGFR <20:0.7%

Congestive heart
failure : 6.0%

Hypertension: 62.1%
Hypotension: 8.3%
Anaemia: 25.8%

Mean contrast
volume (ml) :260.9 +
122

Contrast >150ml:
80.4%

All patients received:

e Saline
0.45% iv
1ml/kg/h
for 4-12
hours
before and
18-24 hours
after PCI

° No
information
on type of
contrast

Population

Baseline
characteristics:

Not reported for
validation set.

bootstrap method
was used to select the
best subset of risk
factors (total 200
bootstrap samples).
Variables that were
selected in 290% of
the bootstrap models
were included in the
final multivariable
model.

Calibration:
Goodness of fit
assessed using the
Hosmer-Lemeshow
statistic.

Risk prediction tool

Details of RFs
included:

See score above.

Number of
patients
needing RRT:
Low risk: 0.04%
Medium risk:
0.12%

High risk: 1.09%
Very high risk:
12.6%

Mortality at 1
year:

Low risk: 1.9%
Medium risk:
5.5%

High risk: 15.5%
Very high risk:
31.2%

Outcomes/
condition

Incidence of CI-
AKI: 386/2786
(13.9%)

Lengt
h of
follow
-up
48h
for
sCr, 1
year
for

Cochran P<0.0001

Armitage xz

Hosmer- 8.05 (p=0.43)

Lemeshow

statistic (Model

A)

Hosmer- 8.13 (p=0.42)

Lemeshow

statistic (Model

B)

Outcome Effect

Statistics estimate

reported (95%Cl)

AUC 67%
95% CI NR
(unclear if this
is for both

medications could
not be considered
as parameters in
derivation of
score.

NOTE: for serum
creatinine NCGC
calculated values
in umol/l from
mg/dl given in
study (x88.4)

No time to event
data.

Comments

Risk of bias:

Internal validation
only - Patients
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SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

study:
USA

Study design:
Post hoc
analysis of
prospective
interventional
cardiology
database
(Columbia
university
Medical
Centre, New
York)

Definition of
CI-AKI:

Increase
>25% and/or
>44umol/l in
serum
creatinine at
48 hours after
PCI

EXTERNAL VALIDATION: Reuter 2011

Reference

serum creatinine before the
procedure and at 48 hours after
who underwent PCl

N=8357/8443 divided into 5571
in development dataset and 2786
in validation dataset.

Exclusion criteria (86 patients):
e acute Ml

e cardiogenic shock

¢ end stage renal disease
requiring RRT

e administration of contrast
within previous 7 days

342

Number of patients

All patients received:

Saline
0.45% iv
1ml/kg/h
for 4-12
hours
before and
18-24 hours
after PCI
No
information
on type of
contrast

Population

Discrimination: c-
statistic

Risk prediction tool

mortal models)

ity
Other reported
outcomes
(NOTE: score
not designed to
detect these)

Number of
patients
needing RRT:
Low risk: 0%
Medium risk:0%
High risk:1.4%
Very high risk:
13.4%

Mortality at 1
year:

Low risk: 2.0%
Medium
risk:5.7%%
High risk: 13.5%
Very high risk:
33.3%

Outcome Effect
Statistics
reported

Outcomes/ Lengt
condition h of
follow

-up

(95%C1)

estimate

were randomly
assigned to
development and
validation
datasets,
increases
likelihood score
will agree in these
populations.

Baseline
characteristics not
reported for
validation set.

NOTE: for serum
creatinine NCGC
calculated values
in umol/l from
mg/dl given in
study (x88.4)

Comments
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SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

Reuter
2011°%

Country of
study:
USA

Study design:
Retrospective
cohort from 3
academic
medical
centres.

Definition of
CI-AKI:
Increase
>25% and/or
>44umol/l in
serum
creatinine at

48 hours after

PCI

Patient group:

Consecutive adult patients who
underwent PCI at three academic
medical centres in 2005.

N=931

Exclusion criteria:
e acute Ml
¢ end stage renal disease

¢ administration of contrast
within previous 7 days

EXTERNAL VALIDATION: Caixeta 2010%°

Reference

Number of patients

Baseline
characteristics:

Age (years)(median,
IQR) : 65 (56-75)
Age > 75 : 23.6%
M:F : 68.1%: 31.9%
Diabetes: 37.9%

sCr 2133umol/I:
14.5%

sCr (Median, IQR): 1.0
(0.9-1.2)

eGFR <60: 30.2%
eGFR <20: 0.2%
eGFR(Median, IQR):
73 (57-89)
Congestive heart
failure : 11.1%
Hypertension: 83.7%
Hypotension: 1.3%
Anaemia: 26.9%
Mean contrast
volume (ml(Median,
IQR)) : 193 (135-258)
Contrast >150ml:
67.1%

Population

Details of RFs
included:

See score above.

Discrimination: c-
statistic

Risk prediction tool

Incidence of ClI- 48h AUC
AKI: 114/931 for

(12.2%) sCr, 1
Low risk: year
29/508 (5.7%) for Optimium cut-
Medium risk: .mortal off point
37/283 (13.1%) 5 selected from
High risk: ROC curve
35/114 (30.7%) Sensitivity at
Very high risk: cut-off [95% Cl]
13/13 (50%)
Specificity at
cut-off [95% Cl]

Other reported
outcomes
(NOTE: score
not designed to
detect these)
Number of
patients
needing RRT:
4/931 (0.4%)
All-cause
mortality at 1
year: 84/931
(9.0%)
Outcomes/ Lengt Outcome
condition h of Statistics

follow reported

72%
95% Cl: 67-
77%

0.72 [0.63 -
0.80]

0.62 [0.58 -
0.65]

Effect
estimate
(95%Cl)

Abstract only.
Further details
gained via
correspondence
with author.

NOTE: for serum
creatinine NCGC
calculated values
in umol/l from
mg/dl given in
study (x88.4)

Comments
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SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

Caixeta
2010%

Country of
study:
USA

Study design:
Post hoc
analysis of
prospective
interventional
cardiology
database
from ACUITY
RCT* (large
multicentre
trial up to 600
centres in US,
Europe,
Australia and
New Zealand)

Patient group:

Consecutive patients with acute
coronary syndrome (ACS) who
underwent PCI. Patients 18 years of
age or older with symptoms of
unstable angina lasting at least 10
minutes within

the preceding 24 hours were eligible
for enrollment

if one or more of the following
criteria were

met: new ST-segment depression or
transient elevation

of at least 1 mm; elevations in the
troponin

I, troponin T, or creatine kinase MB
levels;

known coronary artery disease; or all
four other

variables for predicting Thrombolysis
in Myocardial

Infarction (TIMI) risk scores for

Baseline
characteristics:
Not reported for
this subset of
patients from
ACUITY trial

Details of RFs
included:

See score above.

Incidence of CI-
AKI: 783/6731
(11.6%)

Low risk:
415/4393
(9.4%)

Medium risk:
259/1793
(14.4%)

High risk:
96/495 (19.4%)
Very high risk:
13/50 (26.0%)

-up
48h AUC

for
sCr, 1

year Cochrane-

for Armitage
mortal

ity

NR
57%t

P<0.0001

Abstract only

NOTE: for serum
creatinine NCGC
calculated values
in umol/l from
mg/dl given in
study (x88.4)

tcalculated by
NCGC by entering
true positives and
true negatives
from study into
John Hopkins
online ROC curve
calculator
(available at
http://www.rad.j
hmi.edu/jeng/jav
arad/roc/JROCFITi
.html)
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SCORE: from Mehran 2004’° Pre and intraprocedural variables for risk of CI-AKI

Definition of unstable angina.

CI-AKI:

Increase N=6731/13,819 who had serial serum
225% and/or creatinine measurements available.
>44umol/l in

serum

. Exclusion criteria:
creatinine at

48 hours after
PCl associated with acute ST-

segment elevation or shock

e  myocardial infarction

e  bleeding diathesis or major
bleeding episode within 2
weeks before the episode
of angina

e thrombocytopenia;

e  acalculated creatinine
clearance rate <30 ml/min

e recent administrationof
abciximab, warfarin,
fondapar inux, fibrinolytic
agents, bivalirudin, or
>2doses of low-molecular-
weight heparin

e allergy to any of the study
drugs or to iodinated
contrast medium

EXTERNAL VALIDATION: Sgura 2010°** — used Model B (eGFR)

Reference Number of patients Population Risk prediction tool
Sgura 2010*®  Patient group: Baseline Details of RFs
Country of Consecutive patients (2002-2008)  characteristics: included:

study: with STEMI who underwent PCl.  Age (mean £SD): See score above.
Italy Patients were included if 63.9+13.1

they presented within 12 hours Male sex: 522/891

Outcomes/
condition

Incidence of CI-
AKI: 126/891
(14.1%)

Low risk:
68/562

Lengt
h of
follow
-up
sCr up
to
72h.

Mean

Outcome
Statistics
reported

AUC

Effect
estimate
(95%Cl)

0.57

95% C1 0.52-
0.62

* Stone et al 2004
Am Heart J. 2004
Nov;148(5):764-
75 an stone et al
2006 N Engl J
Med
2006;355:2203—
16

Comments

Also external
validated Marenzi
risk score for Cl-
AKl in patients
with STEMI: AUC
0.57 (95% Cl, 0.51
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SCORE: from Mehran 2004 Pre and intraprocedural variables for risk of CI-AKI

Study design:
Prospective
cohort

Definition of
CI-AKI:

Increase
>25% and/or
>44umol/l in
serum

creatinine at
48 hours after
PCI

from symptom onset.
N=891/1046

Exclusion criteria (155 patients):

e chronic peritoneal or
hemodialysis

e cardiogenic shock

Definitions:

Chronic renal insufficiency: eGFR
<60 mL/min per 1.73 m’
Anemia: baseline hemoglobin
value <13 g/dL for men and <12
g/dL for women.

Hypotension: blood pressure

<80 mm Hg for at least 1 hour
requiring inotropic support with
medications or ilABP within 24
hours of theprocedure.
Congestive heart failure: New
York HeartAssociation functional
classification I1I/IV and/or history
of pulmonaryoedema.

Diabetes: fasting plasma glucose
>7.0 mmol/L or 2-hourplasma
glucose 211.1 mmol/L

(77.56%)

Diabetes: 128 Discrimination: c-
(14.37%) statistic

Hypertension: 408
(45.79%)
Hypotension : 47
(5.27%)

Baseline sCr: 89.3 £
27.4

eGFR: 80.91 + 24.27
CKD: 169 (18.97%)
Anemia: 165
(18.52%)

Mean contrast
volume (ml):
216.1+88.5
Contrast >300 mL :
153 (17.17%)
lodixanol: 682
(76.54%)

IABP: 90 (10.10%)

All patients received:

NAC and sodium
bicarbonate.

Contrast type and

dose and supportive
pharmacological
therapies were left to
the discretion

of the interventional
cardiologist.

(12.10%)
Medium risk:
32/217
(14.75%)

High risk: 16/83
(19.28%)

Very high risk:
10/29 (34.48%)

Other reported
outcomes
(NOTE: score
not designed to
detect these)

Inhospital
mortality:

33/891 (3.7%)

25
month
s

to 0.62) i.e.
almost same as
for Mehran score
in this population

NOTE: for serum
creatinine NCGC
calculated values
in umol/l from
mg/dl given in
study (x88.4)

Also assessed the
use of the
Mehran score in
predicting major
adverse
cardiovascular
and
cerebrovascular
events (MACCE)
in both short- and
long-term
follow-up (score
not designed for
this purpose)
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Risk scores for hospital acquired AKI

Table 3: MATHENY 2010%*°
SCORE: from Matheny 2010% Risk of hospital acquired AKI (using electronic health records)
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Risk Factor AKI Risk, OR (95% CI)  AKI Injury, OR (95% AKI Risk AKI Injury Risk of AKI = 1/1+e”, where
) B coefficient (SE) P coefficient (SE) 2= Bo+ BuXa + BoXo + oo + Piki
Female 1.22 (1.07-1.4) 1.22 (1.02-1.4) 0.20 0.20 In this equation, each of the B variables is a beta coefficient for a
Age 18-35 1.00 1.00 variable in the model. B, is a special case called the intercept and
Ace 36-45 1.01 (0.81-1.25) 1.12 (0.85-1.48) 0.01 0.12 represents the risk for the outcome in a case where all the risk factors
g€ 55 ' Rl : R : : are not present (Bo=-4.13 [Risk] or -5.23 [Injury]).
Age 46-55 1.15 (0.94-1.41) 1.17 (0.90-1.53) 0.14 0.16
Age 56-65 1.28 (1.04-1.57) 1.13 (0.85-1.49) 0.24 0.12
Age 266 1.42 (1.17-1.73) 1.35(1.04-1.75) 0.35 0.30 Thresholds:
Race: White 1.00 1.00 AKI Risk model: 0.372 for 50% of observed outcome incidence
African American 0.97 (0.81-1.17) 1.07 (0.84-1.37) -0.03 0.07 0.847 for 150% of observed outcome incidence
Race: Other 0.96 (0.61-1.49) 1.44 (0.88-2.34) 0.05 0.36 AKI Injury model: 0.477 for 50% of observed outcome incidence
o -
Race: Unknown 1.26 (1.04-1.52) 1.33 (1.04-1.69) 0.23 0.28 UL ACE A (LB L e S
Amphotericin B 8.04 (6.19-10.46) 8.39 (6.16-11.42) 2.08 2.13
Ciclosporin 2.99 (2.33-3.84) 2.10 (1.51-2.92) 1.10 0.74
Loop diuretics 2.08 (1.82-2.38) 2.24 (1.87-2.69) 0.73 0.81 Risk of bias:
Thiazide diuretics 1.51(1.23-1.85) 1.89 (1.48-2.42) 0.41 0.64 Baseline characteristics reported by admissions for all patients
Aminoglycosides 1.53 (1.27-1.85) 1.49 (1.18-1.89) 0.43 0.40 together (no separate derivation/ validation groups).
NSAID 1.12 (0.99-1.28) 1.24 (1.05-1.47) 0.12 0.21
e 1.21(0.97-1.51) 1.19 (0.90-1.57) 019 017 Statlstlc'al S|gn|f|ca'nt dlfference.bgtween included and excluded patient
. . groups in all baseline characteristics.
diuretic
Aciclovir 0.98 (0.77-1.25) 0.66 (0.48-0.91) -0.02 -0.41
el Lz (o) Lo 00 L A4S meeOt Internal cross-validation only. “This method splits the data into 10 data
CT scan with 0.92 (0.79-1.08) 0.85 (0.69-1.04) -0.08 -0.17 sets each of 90% training data and 10% testing data, with a model
contrast fitted for each training data set, and applied to the testing data.
ARB 0.96 (0.70-1.33) 0.78 (0.49-1.25) -0.04 -0.24 Selection is random, but each observation is used in the testing data
I time.”
ACE Inhibitor 0.80 (0.69-0.94) 0.70 (0.56-0.88) -0.22 -0.36 only one time
Mean admission 0.72 (0.51-1.03) 0.54 (0.33-0.87) -0.32 -0.62
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SCORE: from Matheny 2010 Risk of hospital acquired AKI (using electronic health records)

creatinine

Bacterial infection
(any antibiotic use)

Myocardial
infarction *

Rhabdomyolysis*

Acute hepatitis*

Acute pancreatitis*

Hyperammonaemia
*

AST:ALT >1.5*

Thrombocytopenia*

Leucocytosis*

Hypercalcaemia
(corrected)*

Mean glucose > 250
mg/dL (14mmol/1)

Mean glucose >
200-250 mg/dL (11-
14mmol/I)

Mean glucose >
150-200 mg/dL (8-
11mmol/I)

Mean glucose
unknown

1.74 (1.45-2.10)

1.11 (0.85-1.44)/ 0.89
(0.62-1.29)

0.98 (0.65-1.50)/ 1.00
(0.70-1.45)

1.65 (1.28-2.12)/ 1.03
(0.78-1.36)

0.84 (0.64-1.11)/ 0.90
(0.73-1.10)

1.38 (0.85-2.23)/ 0.85
(0.60-1.19)

1.86 (1.58-2.18)/ 1.01
(0.82-1.26)

1.76 (1.53-2.03)/ 0.84
(0.60-1.17)

1.00 (0.88-1.14)/ 0.97
(0.62-1.51)

1.52 (1.06-2.18)/ 1.03
(0.84-1.26)

2.68 (2.06-3.5)

1.6 (0.82-3.12)

1.00 (0.88-1.14)

0.97 (0.62-1.51)

2.84 (2.09-3.84)

1.45 (1.05-1.99)/ 1.10
(0.71-1.71)

0.93 (0.54-1.62)/ 0.75
(0.49-1.16)

1.86 (1.38-2.52)/ 0.89
(0.60-1.31)

0.82 (0.59-1.15)/ 0.86
(0.67-1.12)

1.86 (1.02-3.40)/ 1.06
(0.68-1.66)

1.73 (1.40-2.13)/ 0.88
(0.66-1.18)

2.11 (1.75-2.54)/ 1.00
(0.62-1.61)

1.09 (0.92-1.3)/ 1.25
(0.68-2.3)

1.05 (0.62-1.79)/ 1.09
(0.83-1.42)

2.57 (1.76-3.75)

1.87 (1.37-2.57)

1.39 (1.13-1.72)

0.85 (0.24-3.00)

*OR and B coefficients for yes/unknown for these risk factors

DERIVATION: Matheny 2010

269

0.56

0.10/0.10

-0.02/0.01

0.50/0.03

-0.17/-0.11

0.32/-0.17

0.62/0.01

0.57/-0.17

0.00/-0.03

0.42/0.03

0.99

0.71

0.49

0.47

1.04

0.37/0.10

-0.07/-0,28

0.62/-0.12

-0.20/-0.15

0.62/-0.12

0.55/-0.13

0.75/0.00

0.09/0.27

0.05/0.08

0.94

0.63

0.33

-0.17
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SCORE: from Matheny 2010 Risk of hospital acquired AKI (using electronic health records)

Reference

Matheny
2010

Country of
study:
USA

Study design:
Retrospective
analysis of
clinical data
acquired from
electronic
health records

Definition of
AKI:

RIFLE criteria for
‘Risk’ and
‘Injury’

Number of patients

Patient group:

All adult hospital
admissions to a tertiary
care centre, academic
hospital from 1 August
1999 to 31 July 2003
with a length of stay of
at least 2 days.

Total 61, 179
admissions. Final
number after
exclusions: N= 26,107
admissions in 21,074
patients (17,870 had
only one admission)

Excluded patients who:
*\Were missing data
necessary for outcome
determination e.g. no
creatinine admission
eHad evidence of
moderate or severe
chronic kidney
dysfunction

*\Were experiencing
acute kidney injury at
the time of hospital
admission

*No sCr measurements
available within 48h
surrounding admission
or no further sCr

Population

Baseline characteristics
(FOR ALL PATIENTS, BY
ADMISSIONS NOT
NUMBER OF PATIENTS):

Age:

18-25: 2365 (9.1%)
26-35: 3044 (11.7%)
36-45: 4382 (16.8%)
46-55: 5027 (19.3%)
56-65: 4614 (17.7%)
>65: 6675 (25.6%)
Female: 14,505 (55.6%)
Race:

White:19,329 (74.0%)
African American: 3866
(14.8%)

Other: 515 (2.0%)
Unknown: 2397 (9.2%)
Length of stay
(days)(mean): 8.1
Mean sCr on admission:
72umol/I

Antibiotic: 19,672 (75.4%)
Aminoglycoside: 2501
(9.6%)

Aciclovir: 1508 (5.8%)
Amphotericin B: 498
(1.9%)

Ciclosporin: 578 (2.2%)
ACEI: 5828 (22.3%)

Risk prediction tool

Details of RFs
included:

See score above.

Significance testing
for hospitalisation
characteristics using
Fisher’s exact test
for binary variables
and likelihood chi-
square testing for
categorical
variables.

Derivation of the
tool:

Two logistic
regression models
developed for RIFLE
‘Risk’ and ‘Injury’.
Performance of
each model
evaluated with ROC
curve and Hosmer-
Lemeshow
goodness of fit.

Adjustment made
for repeated
hospitalisations.

Outcomes/ Length Outcome

condition of Statistics
follow- reported
up

Incidence of AKI In

(derivation and hospital.

validation)*: Serum

AKI (Risk Model): ~ Cr

1352/26102 evaluate

(5.2%) up to 30
days.

AKI (Injury

Model):

726/26102 (2.8%)

*Calculated by
NCGC from
calibration
performance table
in which observed
outcomes fro AKI
Risk and AKI Injury
models were
reported.

Effect estimate
(95%ClI)

Comments

Statistical significant
difference between
included and
excluded patient
groups in all
baseline
characteristics.

No time to event
data.

NOTE: for serum
creatinine NCGC
calculated values in
umol/l from mg/dl
given in study
(x88.4)
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SCORE: from Matheny 2010 Risk of hospital acquired AKI (using electronic health records)

INTERNAL VALIDATION: Matheny 2010

Reference

Matheny
2010
Country of
study:

USA

Study design:
Retrospective
analysis of
clinical data
acquired from
electronic
health records
(administrative
data, electronic
prescribing and

measurements after
24h of hospitalisation.

269

Number of patients

Patient group:

All adult hospital
admissions to a tertiary
care centre, academic
hospital from 1 August
1999 to 31 July 2003
with a length of stay of
at least 2 days.

Total 61, 179
admissions. Final
number after
exclusions: N= 26,107
admissions in 21,074
patients (17,870 had
only one admission)

ARB: 866 (3.3%)
Cisplatin: 303 (1.2%)
Loop diuretic: 10,239
(39.2%)

Thiazide diuretic: 2056
(7.9%)

Potassium sparing
diuretic: 1559 (6%)
NSAID: 11,622 (44.5%)
Radiocontrast: 4610
(17.7%)

Population

Baseline characteristics:
see derivation table
below

Risk prediction tool

Details of RFs
included:

See score above.

10-fold cross
validation with 95%
Cl to estimate
performance
uncertainty and
potential
overfitting. Split
data in 10 data sets
each of 90% training
data and 10%
testing data, with a
model fitted for
each training set,

Outcomes/ Length
condition of
follow-
up
Incidence of AKI In
(derivation and hospital.
validation)*: Serum
AKI (Risk Model):  Cr
1352/26102 evaluate
(5.2%) up to 30
days.
AKI (Injury
Model):

726/26102 (2.8%)

*Calculated by
NCGC from
calibration
performance table

Outcome
Statistics
reported

AUC (Risk
model)

AUC (Injury
model)

Hosmer-
Lemeshow
test

Calibration
)(2 (Risk
model)

Effect estimate
(95%ClI)

75%
95% Cl: 73-76%

78%
95% Cl: 76-79%

P>0.05

9.7 (P=0.29)

Comments

Baseline
characteristics
reported by
admissions for all
patients together
(no separate
derivation/
validation groups).

Statistical significant
difference between
included and
excluded patient
groups in all
baseline
characteristics.
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SCORE: from Matheny 2010 Risk of hospital acquired AKI (using electronic health records)

laboratory tests)

Definition of
AKI:

RIFLE criteria for
‘Risk’ and
‘Injury’

Excluded patients who:

*\Were missing data

necessary for outcome

determination e.g. no
creatinine admission
eHad evidence of
moderate or severe
chronic kidney
dysfunction

*Were experiencing
acute kidney injury at
the time of hospital
admission

and applied to the
testing data.
Selection random,
but each
observation is used
in the testing data
only one time.

Discrimination: AUC

Calibration:
Calibration plots
generated using
observed and
expected event
rates per deciles as
defined by the
Hosmer-Lemeshow
C statistic.

Risk predictiveness
curves.

Risk scores for AKI in patients undergoing general surgery

Table 4: Kheterpal 2009%%

SCORE: from Kheterpal 2009 AKI risk in patients undergoing general surgery
Imputed Data Set*

Risk factor B coefficient P value B coefficient P value

Nonimputed Data Set*
Adjusted HR

(95% C1)

in which observed Calibration 12.7 (P=0.12) Internal cross-
outcomes from XZ (Injury validation only.
AKI Risk and AKI model)

Injury models
were reported

Based on unweighted score:
Unweighted Weighted <2: very low risk (0.2% risk of AKl in this group)

score score
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SCORE: from Kheterpal 2009 AKI risk in patients undergoing general surgery

Intraperitoneal surgery

Renal insufficiency —
moderate (2177umol/l)

Renal insufficiency —
mild (106-176umol/1)

Ascites

Active congestive heart
failure

Emergency surgery
Age >56" yr

Diabetes —insulin
therapy

Diabetes — oral therapy
Hypertension
Male

*Imputed data set included 57,075 patients. Preoperative sCr imputed using expectation-maximisation algorithm (tolerance 0.001 and
convergence 0.0001). Nonimputed data set 49,929 patients with complete data (baseline sCr) available. i.e. 7167 (9.4%) of patients had

missing data.

1.149
1.126

1.058

1.046
0.724

0.725
0.617
0.550

0.308
0.388
0.377

<0.0001
<0.0001

<0.0001

<0.0001
<0.0001

<0.0001
<0.0001
<0.0001

0.017
<0.0001
<0.0001

1.207
1.172

1.139

1.096
0.705

0.619
0.555
0.545

0.256
0.402
0.333

<0.0001 3.3 (2.4-4.7)
<0.0001 3.2 (2.8-3.7)
<0.0001 3.1(2.5-3.9)
<0.0001 3.0 (2.2-4.0)
<0.0001 2.0 (1.4-3.0)
<0.0001 1.9 (1.5-2.3)
<0.0001 1.7 (1.4-2.2)
<0.0001 1.7 (1.3-2.3)
0.058 1.3 (1.0-1.7)
<0.0001 1.5 (1.2-1.9)
<0.0001 1.4 (1.2-1.7)

T transformed into dichotomous variable by identifying the maximal sum of sensitivity and specificity.

DERIVATION: Kheterpal 2009

222

Consecutive patients in

Reference Number of patients

Kheterpal Patient group:

2009

Country of  2005-2006 American

study: College of Surgeons

USA National Surgical
Quality Improvement
Program.

Study s )

design: N=152,244. Final

Population — Baseline characteristics

Risk Factor

Age (mean

No AKI
N=56,519

535+

Risk prediction tool

AKI Details of RFs included:

N=561 See score above.

1

1 for either
(mutually
exclusive)

[EEN

1

1

1 for either
(mutually
exclusive)
1

1

Derivation of the tool: All patient
and operative characteristics
were compared using the Mann-

64.8 +

Whitney U test for continuous

2
3
3

Outcomes/
condition

Incidence of
AKI: 561/
57,080
(1.0%)

3: low risk (0.8% risk of AKI)
4: moderate risk (1.8% risk of AKI)
5: high risk (3.3% risk of AKI)
>6: very high risk (8.9% risk of AKI)

Risk of bias:

Internal validation only - Patients were randomly
assigned on 3:1 basis from entire database to
development and validation datasets, increases
likelihood score will agree in these populations

Cutoff for age (continuous variable) used in
score chosen on the maximal sum of sensitivity
and specificity (prespecified in methodology).

Notes:

Assigned weighted integer by dividing B
coefficient by the smallest B coefficient of the
independent predictors, multiplying by 2, and
rounding to the nearest integer (based on
nonimputed data).

Lengt Outcome Effect Comments

h of Statistics estimate

follo reported (95%Cl)

w-up

30 AUC for 80% Risk of bias:

days  general 95% Cl: Post hoc
Surgery AKI  79-81% analysis- due
Risk Index to limited
AUC 83% availability of
(imputed 95% Cl: data fields
data) 82-84% periprocedural

hydration and

AUC ( 83%
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SCORE: from Kheterpal 2009 AKI risk in patients undergoing general surgery

Post hoc
analysis of
prospective
general
surgical
database
(121
centres in
the US)

Definition
of AKI:
Increase
>177umol/l
(2mg/dl) in
serum
creatinine
or need for
RRT (due to
impaired
renal
function)
within 30
days of
procedure

222

number after
exclusions: 75,952
(49.9%).

Derivation cohort N=
57,080

Exclusion criteria
(76,292 patients):

e vascular, cardiac,
urology,
ophthalmology,
podiatry or obstetric
procedures (21,064
patients)

e outpatient
procedures (53,591
patients)

® RRT within 2 weeks
before surgery or
steadily increasing
uraemia and sCr

>265umol/l within 24h

of surgery
(1637/152244 [1.1%])

+SD)

Male

Congestive
heart
failure

Ascites

Hypertensi
on

Mild renal
insufficien
cy

Moderate
renal
insufficien

cy

17.3

21,959
(39%)

517
(0.9%)

1,257
(2.2%)

23,374
(41%)

4,215
(8.5%)

916
(1.9%)

14.8

319
(57%)

46 (8.2%)

75 (13%)

387
(69%)

139
(27%)

123
(24%)

. 2 .
variables and x” for categorical
variables.

Continuous variables (age)
transformed into dichotomous
ones by identifying the maximal
sum of sensitivity and specificity.

Missing Value Analysis module of
SPSS version 16 used to assess
impact of imputation of baseline
sCr on the model. Showed
preoperative sCr data were
missing at random.

Collinearity diagnostics and
Pearson correlations evaluated
for preoperative predictors.
Bivariate correlation matrix
identified no correlation issues.

Multivariable logistic regression
to identify significant predictors
of AKI (P<0.05).

Weighted and unweighted scores
compared using c-statistic.

Calibration: ROC area under
curve/ c-statistic

nonimputed
data)

AUC
(weighted
score)

AUC (
unweighted
score)

Omnibus
test of
model
coefficients

2
X

95% Cl:
82-84%
82%

95% Cl:
81-83%
81%

95% Cl:
80-83%

1024.5
with 18
d.f.

P<0.001

nephrotoxic
medications
could not be
considered as
parameters in
derivation of
score.

Continuous
variables
dichotomised

Additional
outcomes:
Also reported
a propensity
score
matching
based on
preoperative
AKI risk to
determine risk
of all cause 30
day mortality.

NOTE: for
serum
creatinine
NCGC
calculated
values in
umol/I from
mg/dl given in
study (x88.4)
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SCORE: from Kheterpal 2009 AKI risk in patients undergoing general surgery

INTERNAL VALIDATION: Kheterpal 2009

Reference

Kheterpal
2009°%
Country of
study:

USA

Study
design:
Post hoc
analysis of
prospective
general
surgical
database
(121
centres in
the US)

Definition
of AKI:
Increase

Number of patients

Patient group:

See below.
Randomly assigned
3:1to
derivation/validation
cohorts.

Total N= 152,244,
Validation cohort N=
18,872

Exclusion criteria: see
below. Details not
reported separately
for cohorts.

Emergency
surgery

Intraperito
neal
surgery

222

Population

Baseline
characterist
ics:

Not
reported
separately
for
validation
set. See
below.

11,260 232
(20%) (41%)
40,975 512

(73%) (91%)

Risk prediction tool

Details of RFs included:

See score above.

Discrimination: c-statistic

Weighted and unweighted scores
applied to validation cohort and

c-statistic calculated.

Outcomes

/

condition

Incidence
of AKI:
201/18,87
2 (1.1%)

Length of
follow-

up

30 days

Outcome Effect
Statistics estimate
reported (95%Cl)
AUC for 80%
general 95% Cl: 78-

Surgery AKI 82%
Risk Index

Comments

Risk of bias:

Internal validation only - Patients
were randomly assigned to
development and validation datasets,
increases likelihood score will agree
in these populations.

Baseline characteristics not reported
for validation set.

NOTE: for serum creatinine NCGC
calculated values in umol/l from
mg/dl given in study (x88.4)
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SCORE: from Kheterpal 2009 AKI risk in patients undergoing general surgery

>177umol/I
(2mg/dl) in
serum
creatinine
or need for
RRT (due to
impaired
renal
function)
within 30
days of
procedure

G.1.2 Paediatric risk assessment

Table 5: Bailey 2007*°
Study
details Patients

Bailey 2007 Patient group: Consecutive

patients admitted to 22 bed PICU

Country of study:
Canada Inclusion criteria:

See definition of AKI and
Study design: exclusion criteria

Prospective
cohort Exclusion criteria:
<3 days of age or <40 weeks

Setting: gestation (n=32)

Condition or risk factor

Haemolytic uraemic syndrome

Haemato-oncologic pathologies

Cardiac surgery

Sepsis

Trauma

Incidence/ Odds ratio
8 (18.2%)

8 (18.2%)

5 (11.4%)

4(9.1%)

3 (6.8%)

Comments

Funding:
None reported

Limitations:

PICU population only -
?indirect

Additional outcomes:

Mortality in patients
with AKI vs without.
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Study
details

Tertiary care
PICU

(Single centre)

Duration of
study: 12
months, 2000-
2001

Definition of AKI:
doubling of sCr
according to
upper limit for
age and gender
or doubling of
baseline Cr on
admission to
PICU, or 25%
increase from
baseline if
known CKD,
developing over
72h.

Patients

>18 years of age (n=10)
Pregnancy or postpartum
admission (n=2)

Admission for renal
transplantation (n=0)

Brain death at entry to PICU (n=2)
Expected PICU stay <24 hours
(n=0)

A priori decision to withhold or
withdraw treatments (n=3)
End stage renal failure (n=13)

All patients

N: 985/1047 screened

Age: 72.3 £ 68.6 months

M:F: 536 (54.4%) : 449 (45.6%)

Baseline characteristics (those
who developed AKI):

N: 44/985 (4.5%)

Age (mean): 111.0 + 74.9 months
M:F: 25 (56.8%): 19 (43.2%)
PRISM score: 10.0 £ 9.2
Respiratory failure: 16 (36.4%)
Shock: 1 (2.3%)

Cardiac disease: 7 (15.9%)
Infection: 9 (20.5%)

Trauma: 2 (4.5%)

Postsurgical: 30 (68.2%)

Condition or risk factor
DKA

CKD

Factors in multivariable analysis:
Thrombocytopenia (<50,000/mm3)
Age >12

Hypoxaemia (pulse oximetry saturation <90% or
Pa02 60 mmHg)

Hypotension (decrease in systolic blood pressure
below 2 SDs of the normal value for the age of
the patient)

Coagulopathy (INR >2, prothrombin time >20s,
APTT >60s, or D-dimer >0.5mg/ml)

Neurologic dysfunction (as defined by Proulx et al
1996)

Nephrotoxic drugs (aminoglycosides,
vancomycin, acyclovir, foscarnet, calcineurin
inhibitors)

Incidence/ Odds ratio
3 (6.8%)

3 (6.8%)

OR [95% Cl]: 6.3 [2.5-16.2]
OR [95% Cl]: 4.9 [1.9-13.0]
OR [95% Cl]: 3.2 [1.3-8.0]

OR [95% Cl]: 3.0 [1.2-7.5]

OR [95% Cl]: 2.7 [1.3-5.6]

OR [95% CI]: 1.6 [0.6-4.9]

OR [95% Cl]: 1.2 [0.6-2.7]

Comments

Length of PICU stay
and length of
mechanical
ventilation for patient
with Aki vs without.

Gender and duration
of mechanical
ventilation were not
different between
those with or without
AKI.

61% of cases
secondary to an
extrarenal cause.

Notes:

Possible risk factors
were identified and
selected before the
initiation of the study
via consensus of 2
paediatric intensivists
and 1 paediatric
nephrologist based on
literature and
personal experience
using the Delphi
method.
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Study
details Patients

Baseline characteristics (those
who did not develop AKI):

N: 941/985 (95.5%)

Age (mean): 70.5 £ 67.9 months
M:F: 511 (54.3%): 430 (45.7%)
PRISM score: 5.5 +5.9
Respiratory failure: 268 (28.5%)
Shock: 5 (0.53%)

Cardiac disease: 186 (19.8%)
Infection: 54 (5.7%)

Trauma: 50 (5.3%)

Postsurgical: 434 (46.1%)

Study also reports baseline
characteristics for all patients

Table 6: Duzova 2010'*°

Study
details Patients

Duzova 2010""° Patient group: All patients with
AKI at time of admission or

Country of study: during treatment at the hospital.

Turkey
Inclusion criteria:

Condition or risk factor Incidence/ Odds ratio

Outcome measures Effect size
Known medical disorders prior to the diagnosis of AKI:

Malignancy (leukaemia [39%], CNS tumours 41/318 (12.9%)
[22%] and non-Hodgkin lymphoma [10%])

Congenital Heart Disease 39/318 (12.3%)

Comments

Comments

Funding:
None reported

Limitations:
Tertiary care only
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Study
details
Study design:

Prospective
cohort.
Multicentre 17
paediatric
nephrology
centres in Turkey.

Setting:
Tertiary care

Duration of study:

12 months, 2006-
2007

Definition of AKI:
An increase in sCr
>26.5umol/l or
>50% from
baseline or
decrease in GFR
>25% from
baseline or urine
output <0.5ml/kg
for >8h. Classified
by pRIFLE.

Patients

<18 years old

Exclusion criteria:
None

Baseline characteristics

N: 472

Age (mean):

Newborns (median age 3 days [1-
24]): N= 154 (32.6%)

Children >1 month (median age
2.99 years [1 month — 18 years]):
N= 318 (67.4%)

M:F: 264 (55.9%):208 (44.1%)

Outcome measures

Urologic disorders
Mentally handicapped
Renal diseases
Gastrointestinal disorders
Aetiology of AKI:

Hypoxic/ischaemic injury (hypoxia and/or
hypotension/shock in the absence of sepsis)

Sepsis (systemic inflammatory response plus
suspected or proven infection)

Glomerular disease (Haemolytic uraemic
syndrome or glomerulonephritis)

Acute gastroenteritis

Low fluid intake without acute gastroenteritis
(e.g. poor sucking, mental handicap, vomiting,
iatrogenic)

Nephrotoxic drugs (acyclovir, amikacin,
amphotericin B, cisplatin, ciclosporin,
radiocontrast)

Acute tumour lysis syndrome

Pyelonephritis

Urinary tract obstruction

Common clinical features at diagnosis of AKI:
Mechanical ventilation

Hypoxia

Hypotension

Effect size

19/318 (6.0%)
16/318 (5.0%)
12/318 (3.8%)
13/318 (4.1%)
65/318 (20.4%)

49/318 (15.4%)
49/318 (15.4%)
38/318 (11.9%)
46/318 (14.5%)

29/318 (9.1%)

7/318 (2.2%)
6/318 (1.9%)
5/318 (1.6%)

92/318 (28.9%)
65/318 (20.4%)
100/318 (31.4%)

Comments

Only looked at
children who had AKI
SO No comparison
with a “no AKI”
cohort

Additional outcomes:

Risk in neonates
reported. Not
extracted as this
population excluded
from the guideline.

Need for RRT — 33.6%
those aged 1month —
18 years.

Mortality with
stepswise
multivariable
regression analysis to
determine
independent risk
factors for mortality
in AKI.

Problems and
metabolic
complications during
AKI episode.
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Study
details

Patients

G.2 Preventing AKI

G.2.1

Table 7:
Study
details

Duncan
2006

Country of
study:
Canada

Study design:
Retrospective

Paediatric early warning scores

Duncan 2006

Patients
Patient group:
Patients
admitted during
a 28 month

period ending
march 2003

Age range:
<18 years

Outcome measures
Septic shock

Heart failure
Anuria

Oliguria
Dehydration

Acute gastroenteritis

Outcome
Interventions measures
All patients Sensitivity

A PEWS score was developed
using expert opinion synthesized
by a modified Delphi method.
The performance of the score
was evaluated with a frequency-
matched case-control design.

Case patients were defined as

Effect size

Comments

53/318 (16.7%)

42/318 (13.2%)

Notes:

61/318 (19.2%)
100/318 (31.5%)
97/318 (30.5%)
64/318 (20.1%)

Effect size

100% for a score of 0
100% for a score of 1
95% for a score of 2
91% for a score of 3
83% for a score of 4
78% for a score of 5
68% for a score of 6
54% for a score of 7
45% for a score of 8

Comments

Funding:

Sponsored by internal funding from The
Department Of Critical Care Medicine and the
Research Institute at The Hospital For Sick
Children and partly funded by the Heart And
Stroke Foundation Of Canada.

Limitations:

The validation of the PEWS score is not
completely independent of the development
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Study
details
case control

Who was
blinded:

NR

Setting:
Hospital

PEWS tool:
PEWS score
developed by
Duncan et al
2006

Patients

Cases: N= 87

Controls: N=
128

Inclusion
criteria:
<18years at
admission

No pre specified
care limitations

Exclusion
criteria:

NR

Outcome
Interventions measures

children who had code blue calls
made as part of their care*

Specificity

Case patients were
retrospectively identified from
the resuscitation committee
database for 28-month period
ending March 2003.

Control patients were defined as
children who had no code blue
event and were not admitted to
PICU in the 48 hours after the
period studied. The control
patients were retrospectively
identified from a list of children
selected by matching the
admission ward and age
category of the code blue
patients with other patients
admitted to the hospital during
the study period. The controls
were selected from the first
medical records available for NPV
review until a ratio of 1 control
to 1 case patient was exceeded.

PPV**

Area under ROC

curve***
Clinical data was abstracted, in

case patients’ data collection
began 25 hours before the code
blue call. In control patients data
were collected for 24 hours
beginning at the first 1:00AM of
either hospitalization or after
PICU discharge.

Effect size

2% for a score of 0
11% for a score of 1
40% for a score of 2
59% for a score of 3
80% for a score of 4
95% for a score of 5
97% for a score of 6
98% for a score of 7
100% for a score of 8
0.31% for a score of 0
0.34% for a score of 1
0.49% for a score of 2
0.68% for a score of 3
1.3% for a score of 4
4.2% for a score of 5
6.2% for a score of 6
9.6% for a score of 7
100% for a score of 8

NR

0.9
95% CI:NR

Comments

data set. Also the addition of 4 dynamic items
could not be assessed because of incomplete
or inconsistent documentation in the medical
records

Biased measurement endorsement, the use of
extreme groups and the use of “most
available” medical records to select controls
may have inflated the differences between
groups and artificially enhanced score
performance.

Additional outcomes:

Number of false positive**, cases correctly
identified, controls incorrectly identified,
details of maximum PEWS scores during the
study period for cases and controls, time
related change in PEWS, details of how the
PEWS tools was developed (initial analysis of
clinical data and score components), AUROCC
per age group

Notes:

* code blue calls: called for children who need
additional and immediate medical assistance
for the treatment of actual or impending
cardiopulmonary arrest

**assuming an incidence of code blue call of
0.31% of admissions

***for the largest component (dynamic items-
vital signs, oxygen saturation, and on-going
oxygen and fluid therapy) of the score
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Study
details

Table 8:
Study
details

Edwards
2009'*

Country of
study:
UK

Study design:

Prospective
cohort

Who was
blinded:

NR

Setting:
Hospital

PEWS Tool:
The Cardiff

Patients

Edwards 2009 '

Patients

Patient group:
All paediatric
admissions to
any

of the paediatric
wards at the
University
Hospital

of Wales
between 1
December 2005
and 30
November 2006
were eligible for
inclusion

Age range:
0-16 years

N= 1000

Inclusion criteria:

Outcome

Interventions measures

Outcome

Interventions measures

All patients Sensitivity
Nursing staff were trained to use

a specifically developed

paediatric observation chart to

collect data.

Charts were completed for all
admissions between 1
December 2005 and 30
November 2006.

The frequency of observations
was determined by the current
clinical care policy.

Specificity

PPV
The data were collated by the
research nurse and entered into
a database for analysis.

The outcome measures defining
an adverse outcome were
respiratory arrest, cardiac arrest,
PHDU

NPV

Effect size

Effect size

Single parameter
trigger: 89.0% (95% ClI
80.5 to 94.1)

Multiple trigger
system*: 69.5% (95%
C159.0 to

78.4)

Single parameter
trigger: 63.9% (95% ClI
63.8 to 63.9)
Multiple trigger
system*: 89.9% (95%
Cl 89.8 t0 90.0)
Single parameter
trigger: 2.2% (95% Cl
2.0to0 2.3)

Multiple trigger
system*: 5.9%

(95% CI1 5.0 to 6.7)

Single parameter
trigger: 99.8% (95% ClI
99.7 t0 99.9)

Comments

Comments

Funding:
NR

Limitations:

Use of “most available records” may not be
representative for all admissions during this time.
Missing data was assumed to be normal-, if this is
not the case, the specificity and the PPV are likely
to have been lower than measured

Outcome measures used less reliable than ideal
(death)- decision to admit patients to PICU may
vary due to different criteria, decision to all MET
may be subjective.

Additional outcomes:

Number of sets of adverse and no adverse
observations according to PEW score.
Number of patients with adverse event or not
grouped by the number of abnormal sets of
observation.

Completeness of recording of the PEWS criteria.
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Study

details

and Vale
paediatric
early warning
system

Patients Interventions

NR admission, PICU admission and
death

Exclusion

criteria:

Patients

admitted directly
to the PICU and
PHDU.

Patients
presenting in
cardiac or
respiratory
arrest.

Outcome
measures

Area under ROC
curve

Effect size

Multiple trigger
system*: 99.7% (95%
Cl199.6 to 99.8)

Single parameter
trigger: 0.86

95% Cl: 0.82 to 0.91

Comments
ROC curve

Detailed report from ROC analysis:

Sensitivity

100% for a score 20
89.02% for a score 21
69.51% for a score >2
47.56% for a score of >3
19.51% for a score of 24
9.76% for a score of 25
1.22% for a score of 26
0% for a score of 28

0% for a score of >8

Specificity

0% for a score 20
63.89% for a score >1
89.89% for a score >2
97.40% for a score of >3
99.27% for a score of 24
99.78% for a score of 25
99.94% for a score of 26
99.99% for a score of 28
100% for a score of >8

Correctly classified
0.90% for a score 20
64.12% for a score 21
89.71% for a score 22
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Study
details

Patients

Interventions

Outcome
measures

Effect size

Comments

96.95% for a score of >3
98.55% for a score of 24
98.96% for a score of 25
99.05% for a score of 26
99.09% for a score of 28
99.10% for a score of >8

Notes:

Sixteen children had an adverse outcome, 13
were admitted from the ward to the PHDU (four
of these subsequently transferred PHDU to the
PICU) and three were admitted from the ward to
the PICU. There were no deaths, cardiac arrests,
or respiratory arrests. Three of the 16 children
(18.8%) had no abnormal observations before to
the adverse outcomes. 810 of the 984 children
(82.3%) who did not have an adverse outcome
had at least one abnormal observation during the
admission.

Recording of the eight criteria in each set of
observations was incomplete and ranged from
87% for heart rate to 8% for airways threat. Any
missing criteria were assumed to be normal.

*the score cut off that maximises the sensitivity
and specificity from the ROC analysis; this score
was 2
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Table 9:
Study
details

Edwards
2011'%°

Country of
study:
UK

Study design:
Prospective
Cohort

Who was
blinded:

NR

Setting:
Hospital

PEWS Tool:

Melbourne
Activation
Criteria of the
Medical
Emergency
Team (MET)

Edwards 2011 '*°

Outcome
Patients Interventions measures
Patient group: All patients Sensitivity
All paediatric As in Edwards 2009
admissions to Specificity
any The outcome measures
of the paediatric  defining an adverse =

wards at the outcome were PHDU

University admission, PICU
Hospital admission and death. NPV
of Wales Data were available from
between 1 the original Stlilgly Area under ROC
December 2005 Edwards 2009 to curve
and 30 provide a measure of all
November 2006 nine of the
were eligible for  Melbourne Activation
inclusion Criteria required to
trigger the MET
Age range:
0-16 years
Mean (SD): 44
months (58
months)
Median age:
18 months
N= 1000

Inclusion criteria:
NR

Exclusion criteria:

Effect size
68.3% (95% CI 57.7
to 77.3)

83.2% (95% Cl 83.1
to 83.2)

3.6% (95% ClI

3.0to0 4.0)

99.7% (95% Cl 99.5
t0 99.8)

0.79

95% ClI: C1 0.73 to
0.84

Comments

Funding:
NR

Limitations:
As in Edwards 2009 and:

Used data that was collected to evaluate another PEWS.
Only 6/9 were identical measures

Some MAC indicators were more subjective than
indicators based on clearly defined physiological criteria.

Additional outcomes:

Number of sets of adverse and no adverse observations
according to MAC score.

Number of patients with adverse event or not grouped by
the number of abnormal sets of observation that would
have transgressed the MAC.

Performance of the 9 MAC; number of patients who
transgressed the criteria during admission, adverse
outcome vs. no adverse outcome grouped by
transgression of MAC, sensitivity, specificity, PPV and
NPV. ROC curve

Detailed report from ROC analysis:
Sensitivity

100% for a score >0

68.29% for a score 21

48.78% for a score >2

23.17% for a score of 23

15.85% for a score of 24

10.98% for a score of 25
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Study
details

Patients

Patients
admitted directly
to the PICU and
PHDU.

Patients
presenting in
cardiac or
respiratory
arrest.

Interventions

Outcome
measures

Effect size

Comments
2.44% for a score of 26

0% for a score of >6

Specificity

0% for a score 20
83.15% for a score 21
95.63% for a score 22
98.71% for a score of >3
99.63% for a score of 24
99.92% for a score of 25
100% for a score of 26
100% for a score of >6

Correctly classified
0.90% for a score 20
83.02% for a score 21
95.21% for a score 22
98.03% for a score of 23
98.88% for a score of 24
99.1