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Patient
Safety
Alert

9 June 2014

Alert reference number: NHS/PSA/D/2014/010
Alert stage: Three - Directive

National patient safety data tells us that patients are dying and suffering severe harm due
to a delay in detecting Acute Kidney Injury (AKI). AKI often occurs without causing any
symptoms or signs and its presence frequently goes unrecognised by patients and doctors
alike.

“A patient with a complex physical and mental health background became unwell
over a weekend. Despite persistent hypotension there was no record of fluid
balance. Bloods were delayed until late Sunday night, indicating acute kidney
injury. Acute kidney injury not recognised or commented on until mid way through
the following day. Medications given to the patient over the weekend included
drugs contraindicated in renal failure. The patient was admitted to ICU and on
admission was unconscious/shocked. There were multiple systematic failures in the
management of this patient including a life threatening delay in critical care of >12
hours and systems failure in the recognition of deteriorating patients.”

Acute Kidney Injury (AKI) is a sudden reduction in kidney function. Complex long term
medical conditions, medication and intercurrent illness are often complicated by AKI.

It is estimated that 1 in 5 emergency admissions into hospital are associated with AKI,
prolonging inpatient care and contributing to 100,000 deaths in secondary care. National
Confidential Enquiry into Patient Outcome and Death (NCEPOD) estimated that one
quarter to one third of cases have the potential to be prevented.

A national algorithm, standardising the definition of AKI has now been agreed. This
provides the ability to ensure that a timely and consistent approach to the detection and
diagnosis of patients with AKl is taken across the NHS.

This algorithm has been endorsed by NHS England and it is recommended that

the algorithm is implemented across the NHS. When integrated into a Laboratory
Information Management System (LIMS) the algorithm will identify potential cases of AKI
from laboratory data in real time and produce a test result. The laboratory system will
then send the test result, using existing IT connections to patient management systems.

NHS England in partnership with the UK Renal Registry has launched a National AKI
Prevention Programme which will include the development of tools and interventions. A
priority for the Programme is the development and adoption of e-alert systems, based on
the test result, which will proactively notify clinicians when a patient has AKI, supporting
implementation of AKI NICE guidance (CG169).

Although primary care is an important focus for detection and prevention of AKI, it

is anticipated that AKI results will be sent to primary care in a second phase of the
programme. Meanwhile Trusts are expected to discuss with primary care representatives
the management of AKI test results, particularly at times when deputizing services are
providing medical cover.

Further support will be provided by the National Programme as exemplar e-alerting
system are developed: www.england.nhs.uk/AKIProgramme

The AKI detection algorithm can be found at the following link:
www.england.nhs.uk/aki-algorithm

NHS

England

Stage Three: Directive
Standardising the early
identification of

Acute Kidney Injury

Actions

Who: NHS acute trusts

and foundation
trusts providing
pathology services

When: By 9 March 2015
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Bring this alert to the

Director of Pathology/IT with
responsibility for the upgrading
of LIMS systems

Work with local LIMS supplier
to integrate AKI algorithm into
LIMS system

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

Communicate with appropriate
primary care providers to
ensure they seek advice if test
results are received

Regularly access NHS England
AKI website where additional
resources and information will
be provided as developed

Supporting information

For further information to support
the implementation of this alert
go to www.england.nhs.uk/aki-
algorithm
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Think Kidneys no longer wishes to use the term ‘sick day rules’ but will instead henceforth
use the term ‘sick day guidance’. The reason for this change is described in the update at
the end of the position statement.

“Sick day” guidance in patients at risk of Acute Kidney Injury:
an Interim Position Statement from the Think Kidneys Board

Griffith K, Ashley C, Blakeman T, Fluck R, Lewington A, Selby
N, Tomlinson L, Tomson C.

As health professionals one of our key aims is to reduce the risk of avoidable harm to our
patients. Some people are at increased risk of Acute Kidney Injury (AKl), for example those
with Chronic Kidney Disease (CKD), heart failure, or those taking particular medications (1).
Many health care professionals provide advice to such patients that certain drugs should be
temporarily discontinued during acute intercurrent illnesses, particularly where there is
disturbed fluid balance. This advice is commonly described as ‘sick day rules’ or to take a
‘drug holiday’.

This Interim Position Statement refers to such advice or guidance given to patients when they
are well, about how to manage their own medication should they become unwell. It does not
relate to clinical management of known or suspected AKI by health care professionals.

The definition of ‘acute illness’ in this context has to be simple enough to be understood by
patients at risk. The NHS Highland definition (2) is a good example:

‘when you are unwell with any of the following;
e vomiting or diarrhoea (unless minor)
e fevers, sweats and shaking’





There are three main reasons for providing such advice:

1. Non-steroidal anti-inflammatory drugs impair renal autoregulation by inhibiting
prostaglandin-mediated vasodilatation of the afferent arteriole and may increase the
risk of AKI.

2. Drugs that lower blood pressure, or cause volume contraction, might increase the risk
of AKI by reducing glomerular perfusion. These drugs include:

a. ACE inhibitors (ACEI) and Angiotensin Receptor Blockers (ARBs), which reduce
systemic blood pressure and also cause vasodilatation of the efferent arteriole.
This impairs renal autoregulation and reduces glomerular perfusion pressure.

b. Diuretics, which can exacerbate hypovolaemia and electrolyte disturbance.
This group also includes the mineralocorticoid receptor antagonists
spironolactone and eplerenone, used frequently in heart failure.

c. Other blood-pressure-lowering drugs, which will lower systemic blood
pressure.

3. Drugs might accumulate as a result of reduced kidney function in AKI, increasing the
risks of adverse effects.

These drugs include:

a. Metformin which is associated with an increased risk of lactic acidosis in high
risk patients.

b. Sulfonylurea drugs which may have an increased risk of hypoglycaemia, as the
drug is renally cleared.

c. Trimethoprim, which increases the risk of hyperkalaemia. This drug also
interferes with tubular creatinine secretion, and therefore causes a rise in
creatinine levels and may result in a ‘false positive’ diagnosis of AKI.

Although there is strong professional consensus that advice on sick day guidance should be
given, and this approach is advocated in the NICE AKI guideline (3), the evidence that
provision of such advice reduces net harm is very weak. The major evidence comes from
observational studies and case series that demonstrate an association between receipt of
ACEI, ARBs and NSAIDs, and a risk of AKI during acute illness (4, 5, 6). However, these studies
may be confounded by indication. For example patients receive ACEls or ARBs because they
have a pre-existing condition — i.e. heart failure with a poor cardiac output - that is
independently associated with an increased risk of AKI.

It is possible that there are potential harms associated with widespread provision of ‘sick day’
rules or guidance, particularly when the patients have not been clinically assessed and where
it is unclear at what level of ill health the medication should be discontinued. These include:
1. Decompensated heart failure when drugs blocking the RAAS system and diuretics are
discontinued.
2. Development of poorly controlled hypertension with cessation of antihypertensive
medication.
3. Reduced adherence to drug treatment which may have been incorrectly described as

‘nephrotoxic’. Patients may consider that the potential harm outweighs the potential
benefit and decide to stop taking the drug despite the absence of an acute illness.

4. Patients may over-interpret the advice and stop their drug treatment during even
minor illnesses.

5. Patients may not re-start their drug treatment on recovery.





6. The drugs may not be titrated back to the previous evidence based levels even when
there has been no evidence of AKI.

7. People may self-manage inappropriately and not seek professional help at an
appropriate stage.

8. Issues related to removing medication from dossette boxes, requesting new dossette
boxes and up titrating medication in dossette boxes.

9. Diabetes control may be adversely affected by inappropriate cessation of glucose
lowering treatment.

It is also a theoretical possibility that ACEl and ARB treatment might reduce the severity or
duration of AKI, at least in a subset of patients. These drugs, by causing efferent arteriolar
vasodilatation, increase blood flow to the renal tubules: and it is tubular injury that causes
persistent AKI and the increased risk of subsequent chronic kidney disease.

A systematic review of the published evidence on this topic is under way. This position
statement is provided as a temporary measure until that review is completed. It has been
agreed by specialists in kidney medicine and also by representatives from primary care.
Aligned with NICE Quality Standard 76, the NHS England Think Kidneys Programme Board
recommend that health professionals communicate risk of AKI with patients and carers (1).
This should include discussion about possible causes including the need to maintain fluid
balance during episodes of acute illness. In terms of medicines management, advice from the
Think Kidneys Programme Board is that it is reasonable for clinicians to provide sick day rules
guidance on temporary cessation of medicines to patients deemed at high risk of AKI based
on an individual risk assessment. However, we consider that investment in a systematic
approach to increase uptake of sick day rules guidance by patients should only be undertaken
in the context of a formal evaluation.

We welcome comment and debate on this issue, and contact with those people who have
already rolled out local programmes, or who have evidence on the implementation and
effectiveness of this approach to add to the review.

Please respond to thinkkidneys@renalregistry.nhs.uk

1. Acute Kidney Injury: NICE Quality Standard 76: http://www.nice.org.uk/guidance/qs76
NICE NHS Highland interim report.
http://www.knowledge.scot.nhs.uk/media/CLT/ResourceUploads/4061736/NHSH%20
updated%20evaluation%20medicine%20sick%20day%20rules%20April%202015.pdf

3. NICE CG169: Prevention, detection and management of acute kidney injury up to the
point of renal replacement therapy. http://www.nice.org.uk/guidance/cg169

4. Loboz K.K. & Shenfield G.M.(2011). Drug combinations and impaired renal function-
the triple whammy. Br J Pharmacol, 59.2, 239-243

5. Plataki, M,et al (2011). Predictors of Acute Kidney Injury in Septic Shock Patients: An
observational Cohort Study. Clin J Am Soc Nephrol 6: 1744-1751

6. Adhiyaman, V., Asghar, M., Oke, A. and Shah, .U. (2001) Nephrotoxicity in the
elderly due to co-prescription of angiotensin converting enzyme inhibitors and
nonsteroidal anti-inflammatory drugs. J R Soc Med, 94: 512-514
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Update to the Position Statement on Sick Day Guidance — November 2015

The authors have reviewed the statement in response to recent evidence and comments and
would like to thank those professionals who have contacted the Think Kidneys Programme
offering opinions on the Statement.

Both the Think Kidneys team team and some of those who have commented, believe that the
term ‘Sick Day Rules’ may be unhelpful since it suggests a dogmatic approach to management
instead of providing individualised advice. We suggest that ‘Sick Day Guidance’ may be a
more helpful term. In addition, there remains the need to characterise Sick Day Guidance,
defining the target audience and how it is operationalised.

Although a time series analysis from NHS Highland appears to show a reduction in AKI at
around the time of systematic roll-out of 'sick day rules', the fall in heart failure admissions at
around the same time raises the possibility of a secular trend or data problem leading to
both: it is difficult to explain how advice on temporary withdrawal of ACEls and ARBs during
intercurrent iliness would cause a fall in heart failure admissions.

A literature review is at present being undertaken to assess the effectiveness of advice given
to patients on the reduction of risk of AKI and this will be reported early in 2016.

At present it is recommended that professionals offer advice to individuals considered to be
at higher risk of AKI should they become unwell and that the advice should include fluid and
medicines management. It should also include advice about assessment of illness severity and
when to seek professional help.

It is considered that all antihypertensive medication may increase the risk of AKI. The relative
risk of blood pressure therapies is still uncertain and it may be unhelpful to single out ACEi
and ARB. We would also encourage people to avoid using the term ‘nephrotoxic’ to describe
them.

The Think Kidneys team will review their Interim Position Statement on sick day guidance
again once we have the results of the full literature review.

Please continue to offer your opinions to help us to develop sick day guidance.

Please respond to thinkkidneys@renalregistry.nhs.uk
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		CONTACT DETAILS FOR RENAL CONSULTANTS AT ROYAL CORNWALL HOSPITALS TRUST 



		Dr Stephen Dickinson 

		Consultant in Renal Medicine (including AKI)

		Secretary – Kathy Eldridge 

Available Monday-Friday 8:30am-5pm

		kathyeldridge@nhs.net

01872 253241 



		Dr Giorgio Gentile

		Locum Consultant in Renal Medicine

		Secretary - Alisa Dray

Tues, Wed, Thurs 

9:30am – 5:30pm 

		Alisa.dray@nhs.net

01872 252831



		Dr Paul Johnston 

		Consultant in Renal Medicine (including transplant)  

		Secretary – Sally Miners 

Available Monday-Friday 8:30am-5pm

		s.miners@nhs.net

01872 253264



		Dr Rob Parry 

		Consultant in Renal Medicines (including transplant) 

Currently seconded to Medical Director

		Secretary – Kathy Eldridge 

Available Monday-Friday 8:30am-5pm

		kathyeldridge@nhs.net

01872 253241



		Dr Jon Stratton

		Consultant in Renal Medicine

		Secretary - Donna Davies

Tues/Wed 8.15am-6pm

		Donna.davies15@nhs.net

01872 252734







Department of Renal Medicine 

Royal Cornwall Hospital, 

Truro, 

TR1 3LJ 




		CONTACT DETAILS FOR RENAL SPECIALIST NURSES AT ROYAL CORNWALL HOSPITALS TRUST 



		Home Dialysis Nurses -  Support for those patients undergoing home haemodiaysis



		Barbara Sharma

		Specialist Nurse in Home Dialysis and Independent Prescriber

		Mon-Thursday 

8.30am-5pm



		01872 252863



		Andrea Sullivan

		Specialist Nurse in Home Dialysis

		Tues-Friday 

8.30am – 5pm

		01872 252863



		Out of Hours Support

		Grenville Ward

		24 hours 

		01872 252010



		Renal Anaemia Management – Managing  anaemia in the renal population including predialysis, dialysis and transplant patients 



		Sharon Benton 

		Specialist Nurse in Renal Anaemia and Independent Prescriber

		Tues, Weds, Thurs 7.30am – 5pm

		01872 253499 (answerphone outside of these times)



		Frank Scuito

		Support Nurse for Renal Anaemia

		Friday 

7.30-3.00

		01872 252081



		Predialysis Nurses – Support for those reaching ESRF



		Geraldine Hyslop 

		Specialist Nurse for Predialysis Education

		Tues, Wed 7.30am-5.30am

Thurs 2pm-5.30pm

		01872 252065



		Susan Durkin 

		Specialist Nurse for Predialysis Education

		Mon, Tues, Thurs, Fri

7.30am – 5.30pm

		01872 252065



		Transplant Nurses – Support and management of those patients who have either had or are being aimed to having a transplant



		Natalie Wilkes

		Specialist Nurses in transplant and Independant Prescriber

		Mon-Fri

7.00am-5.30pm

		01872 252292



		Emma Johns

		Specialist Nurses in transplant and Independant Prescriber

		Mon –Fri 

7.00am -5.30pm

		01872 252292



		Renal Social Support Nurse



		Frank Scuito

		Practical Support 

		Mon- Fri 

7.30am-5.30pm

		01872 252081







Department of Renal Medicine 

Royal Cornwall Hospital, 

Truro, 

TR1 3LJ 
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Editorials

Acute kidney injury in the community:

why primary care has an important role

REASONS FOR FOCUSING ON ACUTE
KIDNEY INJURY

There is mounting evidence that awareness
of kidney function is central to the delivery
of safe and clinically-effective care, in terms
of preventing both cardiovascular events,
and progression to established renal failure,
with significant impacts on quality of life
and healthcare expenditure."? However,
the staging of chronic kidney disease
(CKD) has not been without controversy,
and like all disease classifications has the
potential to both structure and constrain
the delivery of care®* General practice has
played a central role in the identification and
management of CKD becoming a routine
aspect of care delivery."® Nevertheless,
professional uncertainty remains on the
merits of disclosure of the early stages of
CKD, especially in older people. This is
reflected in low levels of patient awareness
of CKD, with discussions often limited to
reassurance.®’

In addition to maintenance of vascular
health and prevention of progression of
renal disease, another important reason to
focus on the delivery of care for people with
early stage CKD is its association with acute
kidney injury (AKI). This is a syndrome which
is common, harmful, and preventable®’
The term AKI is a shift away from the
previous inconsistent use of the diagnosis
of acute tubular necrosis and acute renal
failure.® Furthermore, the classification
system highlights that AKI encompasses
a spectrum of acute injury from minor
changes in kidney function to acute failure
requiring renal replacement therapy.® This
is important as it provides an opportunity to
consider people at risk and identify people
who may benefit from earlier intervention.
It also takes into account the evidence that
even small, reversible changes in kidney
function (as seen in hospitalised patients)
are associated with significantly worse
short- and long-term outcomes® AKI
results in increased utilisation of healthcare
resources, notably increased frequency,
intensity, and duration of hospitalisation;
higher risk of a further episode of AKI;
increased risk of CKD including end stage
renal disease; and is associated with higher
mortality rates both in the immediate and
longer term.®?

As highlighted by the Kidney Disease
Improving Global Outcomes (KDIGO])
guidelines, AKl is a syndrome with multiple

aetiologies and it is the interaction between
susceptibility and the type and extent of
exposure to insults that determines the
risk of occurrence of AKL'® In terms of
susceptibility, AKI is more common in
older patients and those with complex
comorbidities, the prevalence of which
is greater in areas of socioeconomic
deprivation.®® CKD is reported to be the
most consistent pre-existing condition
associated with the development of AKI®
Hypovolaemia associated with any type of
insult including exposure to sepsis and
nephrotoxic drugs is the most modifiable
risk factor.®

The management of those presenting
with AKI is often ‘primarily dependant on
risk factors being identified and removed"."
However, the 2009 report Adding Insult
To Injury by the National Confidential
Enquiry into Patient Outcomes and Deaths
(NCEPQD), indicated that risk factors
are often not addressed." Contributory
medicines, presence of comorbidities,
and hypovolaemia were the risk factors
least likely to be assessed on admission
to hospital. AKI affects over 20% of
acute admissions and is associated with
approximately 50% of preventable hospital
deaths.""? Considering that a large number
of cases start to deteriorate before hospital
admission, the ability to improve outcomes
for a large number of patients is possible."
Currently there remains limited research
focused on the role of general practice in
preventing AKI, as well as little attention to
addressing the interface between primary
and secondary care.

A SYSTEMATIC APPROACH TO DOING THE
BASICS WELL

Recognising that there are limitations in
applying serum creatinine as an accurate
marker of kidney injury,® the introduction
of the classification system for AKI has the
potential to structure a more systematic
approach to medicines management, as

well as the assessment and treatment of
acute episodes of sepsis in primary care.
Building on existing quality improvement
initiatives around CKD (including audit
and educational support),”® the emphasis
needs to be on a more systematic approach
to doing the basics well. This includes
improving the use of computer systems to
identify and manage people at risk of AKI
and its consequences, clinical assessment
of volume status and management of people
with acute illness, and patient involvement
in decision making.

First, with computerisation and a
capitation-based system, UK general
practice is in a unique position to identify
people at increased susceptibility to AKI and
address potentially modifiable exposures.
In addition to supporting maintenance of
vascular health, the CKD register within
the Quality and Outcomes Framework
offers an opportunity to improve medicines
management for people with stage 3 CKD
and address their increased risk of AKI.® A
systematic approach to reviewing patients
taking non-steroidal anti-inflammatory
drugs (NSAIDs] is essential. There is also
a need to consider the prescribing of
angiotensin-converting enzyme inhibitors
(ACEls), which have proven effectiveness
in the patients with CKD and proteinuria
(especially with diabetes), but which have
no known added value over and above
blood pressure control in those without
proteinuria.” With this, there is a need to
recognise theirassociated risk of both severe
renal artery stenosis and AKI! Systems
also need to be integrated into practice
that monitor and support individuals post-
discharge. Clear coding is essential even
when AKI is not the primary diagnosis.
Relevant Read Codes for AKI are awaited.

Second, both NCEPOD and the recent
consensus statement published by the
Royal College of Physicians, Edinburgh,
emphasise the importance of systematic
assessment of fluid status for patients
experiencing acute illness.”" In the
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community, this does not require expensive
tests but does require the clinician to
be alert to evidence of existing CKD as
well as attention to both prescribed and
over the counter medication. In particular
the use of ACEls/angiotensin-receptor
blockers (ARBs), diuretics, and NSAIDs.?
An appropriate assessment of sepsis and
volume depletion should be undertaken
including questions on fluid intake and
output, with a physical examination carried
out in the context of a patient's clinical
history.™ Acknowledging that no individual
physical finding is ‘sufficiently’ sensitive
and specific, helpful measures of volume
status to consider include: moistness of
mucous membranes and axillae, skin
turgor, capillary refill time, jugular venous
pressure, changes in weight, and postural
changes in pulse and blood pressure.™
Although blood testing of electrolytes and
renal function is ideal to determine the
extent of AKI, hospital admission is likely to
be made on clinical grounds. As highlighted
in quality standards set by NICE, medication
review in conjunction with assessment of
volume status and renal function are all
important aspects of care for people with
CKD who become acutely unwell."™

Third, there is a necessity to develop
an evidence base concerning the AKI
consensus statement, which recommends
the temporary cessation of medicines
including ACEIs/ARBs, diuretics and
NSAIDs during acute illness.” This needs
to be tailored to people’s level of health
literacy and may provide an opportunity
to support more meaningful and less
disruptive dialogue around the diagnosis
of CKD.'*7 A whole systems approach
is required to implement this change in
practice. Learning from evidence around
sick day rules for people with diabetes,'
information in the form of self-management
plans may be a mechanism to support
people’s capacity to better manage acute
illness in the community.”” Integrating
e-alerts into GP software systems are also
likely to be necessary to support temporary
cessation of medication. Enhancing the
role of community pharmacy in supporting
patient safety in older people and those with
multimorbidity may be warranted.

In summeary, AKI is recognised as being
associated with increased healthcare
utilisation and poor health outcomes.
With emerging evidence that a significant
proportion of cases may be avoidable,
there is a growing need to invest in the
implementation and evaluation of strategies
designed to improve the prevention and
management of AKI in primary care.

Developing an evidence base around AKI
in the community has potentially important
implications for the commissioning of
services and may provide an opportunity to
help address existing health inequalities, and
improve the delivery of care for older people
and those living with multiple conditions. Itis
paramount that AKl is not viewed as solely in
the realm of nephrologists but rather it is of
relevance for health professionals across all
care settings and of particular importance
to the generalist in primary care.

Thomas Blakeman,
NIHR Clinical Lecturer in Primary Care,
The University of Manchester, Manchester.

Sarah Harding,
GP, Leeds PCT, Leeds.
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Acute Kidney Injury Patient Leaflet

Who is this for?

This leaflet is for people who have been told
that they have had Acute Kidney Injury and it's
been designed to answer questions you may
wish to ask about this condition

What is Acute Kidney Injury?

‘Acute’ is a term used to describe something
that has occurred over hours or days.

‘Kidney Injury’ describes evidence of damage to the
kidneys usually with a change in the kidney function.

The best ways to assess kidney function in
the short term is to measure a waste product
in the blood called creatinine and also to
assess urine output.

How can you assess kidney function?

The kidneys perform 5 important tasks for the body:

1. They remove waste products and toxins from
the body, including drugs, by making urine

2. They control fluid balance, making sure that
we are not overloaded with water or too dry

3. They control blood pressure, keeping
it at the right level for body functions

4. They make vitamin D, keeping our bones strong

5. They make a hormone called erythropoietin, which
stimulates the production of red blood cells.

How do doctors know that |
have had Acute Kidney Injury?

You have probably had a recent illness where you

were unable to drink or eat properly, for example
gastroenteritis, or after an operation. Your blood pressure
may have been low and you had low urine output.

You will have had a blood test, which showed an increase
in the level of creatinine, and from this the doctors will
decide if you have had Acute Kidney Injury. Your urine
will also have been tested as this may show damage with
blood or protein in the test result.

Can anything make this worse?

Taking some tablets or medicines can make the
situation worse. The family of medicines which are
most associated with this are called ‘non-steroidal
anti-inflammatory drugs’ (NSAIDs). The one most
commonly used is ibuprofen, others include naproxen
and diclofenac. These drugs reduce the blood supply to
the kidneys, which can make Acute Kidney Injury worse.

All medicines which lower blood pressure, including
diuretics (known as water tablets, such as Furosemide,
Bumetamide and Spironolactone), can also make things
worse and will usually be stopped when you are unwell.

Some tablets and medicines also have a direct toxic
effect on the kidneys if your kidneys are not able to
remove them from your blood, and these may also
need to be stopped for a short while.

It is important that you understand which of your
regular medicines may have an impact on your
kidney function.





If you have diabetes

Some people have poor control of their diabetes when
they are unwell and may need to start treatment with
insulin. Many medications used to treat diabetes are
removed from the body by the kidneys and so the
levels can build up in the blood if the kidneys are not
functioning properly, with the risk of side effects.

This particularly applies to Metformin and a family
of medications called Sulphonylureas which include
glibenclamide, glipizide and gliclazide.

Will my kidneys be damaged for ever?

With prompt treatment you may only have suffered
mild kidney damage called Stage 1 Acute Kidney Injury.
If you had healthy kidneys before the illness and no
underlying health problems it is likely that your kidney
function will improve and you should have no

lasting problems.

If you were particularly unwell however, and had
severe changes, then although you should have an
improvement in your kidney function, it may not
return to normal.

This is particularly an issue if you have previous evidence
of kidney problems known as ‘Chronic Kidney Disease’.
More severe Acute Kidney Injury is called Stage 2 or 3.

What do | need to do next?

If you have more questions to ask about Acute Kidney
Injury you should make an appointment to discuss
these with your doctor. Your doctor will arrange follow
up blood tests to assess the recovery of your kidney
function. You can ask for the blood test results and see
how they change. You should also ask to have your
blood pressure checked. Your medications should be
reviewed and the doses may need to be adjusted. You
may be warned about the use of ibuprofen and other
non-steroidal anti-inflammatory drugs.

Can | do anything to help things improve?

Our kidneys are very hard working organs and it is only
when they fall below 10% efficiency that they may need
help such as dialysis.

There are important things, which you can do at an
earlier stage to help them.

This involves healthy living with a healthy weight,
avoiding salt or low salt alternatives in your diet
and not smoking.

If you have diabetes or high blood pressure having good
control can help stabilise kidney function and your
doctor or nurse can advise you about this.

If you have been taking regular anti-inflammatory
medication this will be reviewed and you may be
offered alternative treatment.

What if there is still evidence of kidney
damage?

If your blood tests show that your kidney function is less
than 60% efficient at least 3 months after your illness
(known as eGFR less than 60), then this is known as
Chronic Kidney Disease. Here Chronic means more
than 3 months. Your GP will identify this and you will

be included on a register in your GP’s practice. It is
important that you have your blood pressure and urine
checked at least once a year for this condition. You may
also be at increased risk of suffering another episode of
Acute Kidney Injury.

Can | avoid this happening again?

If you are unwell and unable to drink properly,
particularly if you are losing extra fluid through vomiting
or diarrhoea, or you have a high temperature and
sweats, then it is important that you discuss your
condition with a medical professional. This may be
your GP or a specialist nurse, for example a heart failure
or kidney nurse if you have one. You may be advised

to stop taking medications which lower your blood
pressure and a blood test will be arranged to check
your kidney function. If you are admitted to hospital for
a specialist x-ray or operation, you should make your
health care team aware you have had Acute

Kidney Injury.

If you are only passing small amounts of urine you may
need admission to hospital.Please do not delay calling
your GP if this occurs.

Where can | find out more?

NHS England has developed a very helpful website
called Think Kidneys. You will be able to read the
stories of other people who have had this problem
and see what medical professionals are doing to
learn more and reduce the risks of this condition.

The British Kidney Patient Association has lots of
information and support for kidney patients. It has a
counselling service and offers advocacy and direct
grants, as well as funding patient-centred research,
healthcare professionals and projects.

www.thinkkidneys.nhs.uk
www.britishkidney-pa.co.uk

This leaflet has been written by Dr Kathryn Griffith who is the Kidney
Care Champion of the Royal College of General Practitioners, and it is
supported by the British Kidney Patient Association and Think Kidneys
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How to keep your Kidneys Safe

Who is this leaflet for?

This information has been developed to help people who
have been told that they may be at risk of Acute Kidney
Injury, and to help answer any questions they may have.

What is Acute Kidney Injury?

Acute is a term used to describe something that has
occurred over hours or days (as opposed to chronic
which means months or years).

Kidney Injury describes evidence of damage to the
kidneys usually with a change in kidney function tests and
passing only small amounts of urine.

What are the symptoms?

In the early stages, there may not be any, but symptoms
may be related to the illness which causes the AKI, such
as diarrhoea and vomiting, low blood pressure with light
headedness and passing only small volumes of urine.

It's very important that AKl is detected early and treated
promptly as in some cases it can be very serious. In the
large majority of cases early detection and treatment
will result in resolution of the AKI.

How can you assess kidney function?
The kidneys perform 5 important tasks for the body:

1. They remove waste products and toxins from the body,
including drugs, by making urine

2. They help control fluid balance, making sure that we
are not overloaded with water or too dry

3. They help control blood pressure, keeping it at the
right level for body functions

4. They make active vitamin D, keeping our bones strong

5. They make a hormone called erythropoietin (EPO),
which stimulates the production of red blood cells in
the bone marrow.

Kidney function is usually assessed by testing the blood
for waste products This includes creatinine which
comes from our muscles and can build up if the kidneys
are not functioning well. The hospital laboratory is
then able to provide an estimate of the efficiency of the
kidneys. It is also important to test the urine to look for
evidence of kidney damage or inflammation.

Who is at risk of Acute Kidney Injury?

We are all at risk of Acute Kidney Injury. It is very
common when people become seriously unwell, and
affects 1in 5 people admitted as an emergency to
hospital.

The kidneys require an adequate blood pressure to
function. If blood pressure drops a lot then cells in the
kidneys are damaged and they may not function properly
again, even when blood pressure returns to normal.

Some people are more at risk than others, for example
those people who already have abnormal kidney structure
or function. This may be related to other long term
conditions such as diabetes or high blood pressure.

If there is evidence of abnormal kidney function which
lasts for more than 3 months then this is called Chronic
Kidney Disease.

What are the usual causes of Chronic Kidney
Disease?

Chronic Kidney Disease is very common particularly in
older people.

It is most commonly associated with high blood pressure
(hypertension) and diabetes - both type 1 and type 2. It

is also more common in people from black and ethnic
minority groups.

There are some inherited conditions such as Polycystic
Kidney Disease, which cause chronic kidney disease to be
more common in families.

Some people develop inflammation in the kidney such
as glomerulonephritis or systemic lupus erythematosus,
which can cause long term damage.

How is Chronic Kidney Disease diagnosed?

Chronic kidney disease is usually diagnosed with a
blood test which measures the level of a waste-product,
creatinine, in the blood. It helps us to estimate the
efficiency of kidney function, which when it falls below
60% for more than three months is known as Chronic
Kidney Disease.

Abnormalities of kidney structure can also be detected by
urine tests and scans of the kidneys. These tests can be
arranged by your GP who can then add you to a register
in the practice to help monitor your kidney function.

It is important to have your blood pressure and blood
and urine checked every year if you have chronic kidney
disease.





What are the usual causes of Acute Kidney
Injury?

Acute kidney injury is most commonly associated with
illnesses when you are not able to eat and drink properly
and/or lose extra fluid from diarrhoea or vomiting. This
may cause your blood pressure to be low and your urine
output to fall. Acute kidney injury is detected by a blood
test which shows a rise in the level of creatinine from
levels which are normal for you.

The good news is that if the situation is corrected
quickly then your kidneys will probably recover, however
if you have the more severe forms of kidney injury
known as Stage 3 then your kidneys may suffer long
term damage.

Can anything make this worse?

Taking some tablets or medicines can make the
situation worse. The family of medicines which are
most associated with this are called ‘Non Steroidal
Anti Inflammatory Drugs’ (NSAIDs). The one most
commonly used is ibuprofen, others include naproxen
and diclofenac. These drugs reduce the blood supply to
the kidneys, which can make acute kidney injury worse
and therefore these drugs should be discontinued for a
short time if AKl is detected.

All medicines which lower blood pressure, including
diuretics (also known as water tablets and include
furosemide, bumetanide and spironolactone), can
also make things worse and will often be discontinued
for a short time when you are unwell. You might be
recommended to discontinue these medications for a
short time.

Some tablets and medicines can also cause damage
to the kidneys, or more side effects if your kidneys are
not able to remove them from your blood, and these
may also need to be discontinued for a short time (see
diabetes below).

It is important that you understand which of your
regular medicines may have an impact on your
kidney function and you can discuss this with your
pharmacist, GP or specialist nurse.

If you have diabetes

Some people have poor control of their diabetes when
they are unwell and may need to start treatment with
insulin. Many medications used to treat diabetes are
removed from the body by the kidneys and so the
levels can build up in the blood if the kidneys are not
functioning properly, with the risk of side effects.

This particularly applies to metformin and a family

of medications called sulphonylureas which include
glibenclamide, glipizide and gliclazide. These may need
to be reduced or discontinued for a short time if you are
unwell. You should discuss this with your pharmacist or
diabetes team.

What should | do to reduce my risk of kidney
damage?

Our kidneys are very hard working organs and it is only
when they fall below 10% efficiency that the body may
need help such as dialysis.

There are important things which you can do to help
keep your kidneys healthy. This involves healthy living
keeping your weight controlled, minimising salt or low
salt alternatives in your diet and not smoking.

If you have diabetes or high blood pressure good
control of these illnesses can help stabilise kidney
function. Your doctor or nurse can advise you about this.

If you have been taking regular Anti Inflammatory
Medication this may be reviewed and you may be
offered alternative treatment.

What should | do if | am unwell?

If you are unwell and unable to drink properly,
particularly if you are losing excess fluid through
vomiting or diarrhoea, or you have a high temperature
and sweats, then it is important that you discuss your
condition with a medical professional. This may be
your GP or a specialist nurse, e.g. a heart failure or
kidney nurse if you have one. You may be advised

to discontinue taking medications which lower your
blood pressure for a short time and a blood test will
be arranged to check your kidney function. If you are
admitted to hospital for a specialist x-ray or operation,
you should make your health care team aware if you
have chronic kidney disease.

If you are only passing small amounts of urine you may
need admission to hospital and you should alert your GP
to this.

Please do not delay calling your GP or the out of
hours service if your urine output decreases to only
small volumes

Where can | find out more?

NHS England has developed a very helpful website
called Think Kidneys. You will be able to read the stories
of other people who have had this problem and see
what medical professionals are doing to learn more
and help reduce the risks of this condition
www.thinkkidneys.nhs.uk

The British Kidney Patient Association has lots of
information and support for kidney patients. It has a
counselling service and offers advocacy and direct
grants, as well as funding patient-centred research,
healthcare professionals and projects
www.britishkidney-pa.co.uk

This leaflet has been written by Dr Kathryn Griffith who is the Kidney
Care Champion of the Royal College of General Practitioners and its
production is supported by the British Kidney Patient Association
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Table 2: Recognising and Responding to Acute Kidney Injury for Adults in Primary Care*

“Think”

Cause

“Think”
Medication#

“Think”
Fluids

“Think”
RETE

History of acute lliness?
e Think Sepsis
e Think Hypotension

Intrinsic kidney disease?
(E.g. vasculitis)
e Think Urinalysis

Urinary tract obstruction?

Any medication which could
exacerbate AKI?

Consider withholding:

e NSAIDs

e Diuretics

¢ Antihypertensive medication

Any medication which may
accumulate and cause harm during
AKI?

Any new medication that may cause
AKI?(E.g. drug induced tubulo-
interstitial nephritis)

What is the patient’s volume status?

If hypovolemia present:
e When did patient last pass urine?

e Can the patient increase fluid
intake?

* |s admission for IV fluid
replacement and monitoring
required?

Does the patient have and/or need
carer support?

Does the patient need acute
admission?

If not, when will you review?

Have you ensured handover?¥

*Refer to main guidance document — Responding to AKI Warning Stage Test Results in Primary Care

# Refer to medicines optimisation toolkit for primary care http://www.thinkkidneys.nhs.uk/aki/medicines-optimisation-for-aki

¥ Refer to overarching principles in communication of diagnostic test results https://www.england.nhs.uk/patientsafety/discharge

The table is a guide to support recognition and response to AKI in primary care
The table does not apply to children and young people (<18 years) or patients receiving end of life care




https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/responding-aki-warning-stage-test-results-primary-care/
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AKI. Top Ten Tips for Primary Care SWSCN

D
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SOUTH WEST STRATEGIC CLINICAL NETWORK

Is it true AKI?
Does this fit clinically?

If AKI Stage 1, could this be a false positive result? Consider repeat.

AKI Stage 1| SCr 1.5-2.0 x baseline, or SCr >26 umol/L within previous 48hrs
AKI Stage 2 | SCr 2.0-3.0 x baseline
AKI Stage 3 | SCr >3.0 x baseline, or SCr >354 pmol/L with >44 ymol/L

increase in <24hrs

An abbreviated biochemical classification of AKI. SCr : Serum creatinine.

AKI Risk Factors

Non modifiable risk factors for AKl include:

e Age>75 e CKD e Diabetes e CCF

Modifiable risk factors include:

e Medications e Contrast used in CTs with contrast.

Acute lllness

Pre-renal AKI accounts for around 70% of all AKI- usually due to sepsis or D&V.
Check BP, pulse, and look for other signs of volume depletion.

Avoid AKI

30% of cases of AKI could be preventable.

Be aware of patients with the combination of

* AKlrisk factors and e Acute lliness

Follow NICE and/or local guidance on avoiding contrast nephrotoxicity

Trimethoprim...

Causes creatinine to rise. However, AKI may be true, particularly if the
patient is unwell.

Trimethoprim also causes hyperkalaemia in patients with CKD (eGFR <20)-
strongly consider an alternative.






10

Medications

Stop these medicines in a person with AKI

e NSAIDS e Metformin

If definite AKI review the safety of continuing

e ACEi e ARBs e Diuretics inc spironolactone

Recheck renal biochemistry before restarting these medicines to
check safe and appropriate. Restart ACEi and ARBs at usual starting
doses, with usual subsequent checks of renal function.

Surgery systems

Ensure your surgery has good handovers of unwell patients, and that
the surgery can reliably follow up patients who have AKI.
Code episodes of AKl in the health care record

Admission

Admit if AKI Stage 3 or clinically required (eg sepsis)
If AKI Stage 2 and suspected obstruction or intrinsic renal disease then
consider admission

Sick Day Rules

Consider the strength of the indication for the following medicines

e ACEi e ARBS e Spironolactone e diuretics

Consider advising individual patients to omit these (or to seek medical
advice as to whether they should be omitted) on days when fluid intake
is very poor.

Recovery

Patients who have suffered AKI are at risk of developing CKD in the future,
even if their creatinine has returned to baseline. Check patients’ renal
function at least annually for the next 3 years; if no CKD after this time
then this is reassuring.

Monitor patients with CKD as per the NICE CKD guidelines.
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Tablel. Acute Kidney Injury: Recommended response times to AKI Warning Stage Test Results for Adults in Primary Care

CTHINK
KIDNEYS?

AKI Warning Stage Test Result
Confirm or refute automated AKI Test Result by
comparing patient’s current creatinine within clinical
context against baseline creatinine

Clinical Context Within Which Blood Test Taken#
If clinical context is unknown, then assume high pre-test probability until proven otherwise

LOW Pre-test Probability of AKI
Stable Clinical Context

HIGH Pre-test Probability of AKI
Context of Acute IlIness

AKI Warning Stage 1
Current creatinine 21.5 x baseline level
(or creatinine rise >26 mol/L 48 hrs)

AKI Warning Stage 2
Current creatinine 22 x baseline level

AKI Warning Stage 3
Current creatinine 23 x baseline level
(or creatinine 1.5 x baseline and >354 mol/L)

4 #Clinical Context
Why was the blood test taken?
¢ Routine chronic disease monitoring
e Drug monitoring
e Assessment of acute illness

Creatinine rise within stable clinical context may
reflect unstable CKD instead of AKI, especially if
longer time period between current and baseline
creatinine.

Consider clinical review < 72 hours of e-alert*
If AKI confirmed —>manage as per table 2

*AKI Risk Factors/Clinical Features Prompting Earlier Review

e Poor oral intake/urine output

e Evidence of hyperkalaemia, especially if moderate(K+ 6.0-6.4) or severe (K+ > 6.5)¥

e Known history of CKD stages 4 & 5 or history of kidney transplant

e Deficient Immunity

¢ Frail with co-morbidities (CKD, diabetes, heart failure, liver disease, neurological or cognitive impairment)
e Past history of AKI

e Suspected intrinsic kidney disease

)

e Suspected urinary tract obstruction

¥ UK Renal Association Clinical Practice Guidelines (2014) recommends emergency assessment and treatment of severe hyperkalaemia (K+>6.5mmol/I) — click here

Refer to main guidance document — Responding to AKI Warning Stage Test Results for Adults in Primary Care

The table is a guide to support an initial response to an AKI Warning Stage Test Result but clinical judgement must prevail.
The table does not apply to children and young people (<18 years) or patients receiving end of life care.



http://www.renal.org/guidelines/joint-guidelines/treatment-of-acute-hyperkalaemia-in-adults#sthash.T3aoglXt.WOlnylyE.dpbs

https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/recognising-responding-aki-primary-care-table-2 /

https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/recognising-responding-aki-primary-care-table-2 /

https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/recognising-responding-aki-primary-care-table-2 /

https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/recognising-responding-aki-primary-care-table-2 /

https://www.thinkkidneys.nhs.uk/aki/resources/primary-care/responding-aki-warning-stage-test-results-primary-care/
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Acute Kidney Injury - Potentially Problematic Drugs and Actions to Take in Primary Care

Effects on renal/fluid/electrolyte

Change in the side effect profile when

Direct action on the

Action in presence of AKI

NSAIDs / COX Il
inhibitors

physiology
Altered haemodynamics within the
kidney leading to underperfusion and
reduced glomerular filtration

renal function is reduced

kidneys
Acute interstitial nephritis
(rare)

Avoid

Opioid analgesics

Accumulation of active metabolites in AKI
(especially morphine, pethidine and codeine)
—increased incidence of CNS side effects &
respiratory depression

Avoid long acting preparations.

Reduce dose and frequency

Use opiates with minimal renal excretion
e.g. fentanyl, oxycodone, hydromorphone,
tramadol

Aciclovir

Drug accumulates in reduced renal function
leading to mental confusion, seizures

Crystal nephropathy
Acute interstitial nephritis
(rare)

Reduce dose
Encourage patient to drink plenty
Beware if patient is at risk of dehydration

Co-trimoxazole (see
also trimethoprim)

Hyperkalaemia (see Trimethoprim)

Crystal nephropathy
Acute interstitial nephritis
(rare)

Reduce dose
Encourage patient to drink plenty
Beware if patient is at risk of dehydration

Trimethoprim

Increased risk of hyperkalaemia
(especially in combination with
spironolactone or ACEI/ARB)

Interferes with tubular secretion of
creatinine leading to a rise in serum
creatinine without a true change in GFR

Accumulation increases risk of
hyperkalaemia (particularly with high doses),
nausea and vomiting

Acute interstitial nephritis
(rare)

Avoid or reduce dose (particularly if patient
is already taking an ACEI, ARB or
spironolactone)

Phenytoin Risk of phenytoin toxicity if patient has low Acute interstitial nephritis Monitor levels
serum albumin levels (rare) Correct phenytoin levels for uraemia and

low serum albumin or measure salivary
phenytoin (if assay available)

Pregabalin & Accumulation leading to increase in CNS side Reduce dose

Gabapentin effects

Antihypertensives Hypotension may exacerbate renal Risk of bradycardia increased with Beta Many may have rare Consider withholding / reduce dose

(including Ca- hypo-perfusion Blockers specific effects upon the depending on clinical signs

channel blockers, o- kidneys resulting in AKI

blockers, 3-

blockers, etc)






Acute Kidney Injury - Potentially Problematic Drugs and Actions to Take in Primary Care

Effects on renal/fluid/electrolyte

Change in the side effect profile when
renal function is reduced

Direct action on the

Action in presence of AKI

ACEIl / ARBs /
Aliskiren

physiology
Hypotension
Hyperkalaemia

kidneys

In some situations, e.g. heart failure
continuing them might actually be helpful
Consider alternative antihypertensive
agents

Thiazide & Loop
Diuretics

Volume depletion

Loop diuretics (furosemide & bumetanide)
preferred as thiazides less effective if GFR <
25ml/min. However thiazides can potentiate
the effects of loop diuretics

Acute interstitial nephritis
(rare)

Monitor and adjust dose as necessary

Hypoglycaemic
Drugs

Accumulation in AKI may increase risk of
hypoglycaemia

Avoid long acting preparations.
Monitor blood glucose levels & reduce
dose if necessary

bradycardia, visual disturbances, mental
confusion

Metformin Risk of lactic acidosis increased Avoid if GFR < 30 ml/min
Accumulation leading to hypoglycaemia Seek nephrologist advice if undergoing
contrast procedure or at risk of AKI
Colchicine Diarrhoea / vomiting causing hypovolaemia Low doses e.g. 500mcg bd or tds are
effective or consider steroids. Do not use
NSAIDs for gout
Digoxin Hyperkalaemia May accumulate in AKI leading to Reduce dose

Monitor drug level

Lipid-lowering
agents e.g. fibrates,
statins

Increased risk of rhabdomyolysis

Stop if AKI due to rhabdomyolysis.
Otherwise, continue therapy but monitor.
Stop if patient develops unexplained /
persistent muscle pain

Lithium

Can cause nephrogenic diabetes
insipidus

Very rarely it is associated with
neuroleptic malignant syndrome.

Accumulation increases risk of side effects
Kidney impairment exacerbated in
hypovolaemia and in combination with ACE
inhibitors / ARB / NSAIDs

Avoid where possible

Monitor lithium levels

Encourage patient to drink plenty.
Monitor electrolytes

This table has been produced as a quick reference — fuller information about Medicines Optimisation in Patients with AKI is on the Think Kidneys website here

For more information on AKI and for resources on its prevention, detection, treatment and management created specifically for primary care visit
https://www.thinkkidneys.nhs.uk/aki/resources/primary-care

Think Kidneys is a national programme from the UK Renal Registry in partnership with NHS England - April 2016



https://www.thinkkidneys.nhs.uk/aki/wp-content/uploads/sites/2/2016/03/Guidelines-for-Medicines-optimisation-in-patients-with-AKI-final.pdf




		CONTACT DETAILS FOR “RENAL RENAL” AT ROYAL CORNWALL HOSPITALS TRUST 



		Generic Renal email

		rch-tr.RenalRenal@nhs.net  







Renal Renal is a generic email address that provides a “one stop” enquiry line for enquiries for Chronic kidney disease (CKD) for the attention of the Renal team at the Royal Cornwall Hospital. It is not for Acute Kidney Injury (AKI) enquiries, the resources in this pack should be used in this situation. If this doesn’t help, please contact the on-call renal consultant via switchboard.



This email address is only checked on normal working days i.e. not at weekends or Bank Holidays. 

 

Enquiries received via “renal renal” will receive a reply within 72hours of the email being submitted
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This guideline is the basis of QS76.

Introduction

Acute kidney injury, previously known as acute renal failure, encompasses a wide spectrum of
injury to the kidneys, not just kidney failure. The definition of acute kidney injury has changed in
recent years, and detection is now mostly based on monitoring creatinine levels, with or without
urine output. Acute kidney injury is increasingly being seen in primary care in people without any
acute illness, and awareness of the condition needs to be raised among primary care health
professionals.

Acute kidney injury is seen in 13-18% of all people admitted to hospital, with older adults being
particularly affected. These patients are usually under the care of healthcare professionals
practising in specialties other than nephrology, who may not always be familiar with the optimum
care of patients with acute kidney injury. The number of inpatients affected by acute kidney injury
means that it has a major impact on healthcare resources. The costs to the NHS of acute kidney
injury (excluding costs in the community) are estimated to be between £434 million and

£620 million per year, which is more than the costs associated with breast cancer, or lung and skin
cancer combined.

There have been concerns that suboptimal care may contribute to the development of acute kidney
injury. In 2009, the National Confidential Enquiry into Patient Outcome and Death (NCEPOD)"
reported the results of an enquiry into the deaths of a large group of adult patients with acute
kidney injury. This described systemic deficiencies in the care of patients who died from acute
kidney injury: only 50% of these patients had received 'good' care. Other deficiencies in the care of
patients who died of acute kidney injury included failures in acute kidney injury prevention,
recognition, therapy and timely access to specialist services. This report led to the Department of
Health's request for NICE to develop its first guideline on acute kidney injury in adults and also,
importantly, in children and young people.

This guideline emphasises early intervention and stresses the importance of risk assessment and
prevention, early recognition and treatment. It is primarily aimed at the non-specialist clinician,
who will care for most patients with acute kidney injury in a variety of settings. The
recommendations aim to address known and unacceptable variations in recognition, assessment,
initial treatment and referral for renal replacement therapy. The inpatient mortality of acute kidney
injury varies considerably, depending on its severity, setting (intensive care or not), and many other
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patient-related factors, but in the UK might typically be 25-30% or more. In view of its frequency
and mortality rate, prevention or amelioration of just 20% of cases of acute kidney injury would
prevent a large number of deaths and substantially reduce complications and their associated
costs.

The guideline will assume that prescribers will use a drug's summary of product characteristics to
inform decisions made with individual patients.

"'National Confidential Enquiry into Patient Outcome and Death (2009) Acute kidney injury:
adding insult to injury.
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Patient-centred care

This guideline offers best practice advice on the care of adults, children and young people with or at
risk of acute kidney injury.

Patients and healthcare professionals have rights and responsibilities as set out in the NHS
Constitution for England - all NICE guidance is written to reflect these. Treatment and care should

take into account individual needs and preferences. Patients should have the opportunity to make
informed decisions about their care and treatment, in partnership with their healthcare
professionals. If the patient is under 16, their family or carers should also be given information and
support to help the child or young person to make decisions about their treatment. Healthcare
professionals should follow the Department of Health's advice on consent. If someone does not

have capacity to make decisions, healthcare professionals should follow the code of practice that

accompanies the Mental Capacity Act and the supplementary code of practice on deprivation of

liberty safeguards. In Wales, healthcare professionals should follow advice on consent from the

Welsh Government.

NICE has produced guidance on the components of good patient experience in adult NHS services.
All healthcare professionals should follow the recommendations in Patient experience in adult NHS

services.

If a young person is moving between paediatric and adult services, care should be planned and
managed according to the best practice guidance described in the Department of Health's
Transition: getting it right for young people.

Adult and paediatric healthcare teams should work jointly to provide assessment and services to
young people with or at risk of acute kidney injury. Diagnosis and management should be reviewed
throughout the transition process, and there should be clarity about who is the lead clinician to
ensure continuity of care.
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Terms used in this guideline

Stages of chronic kidney disease

eGFR
ml/
Stage ( . Description Qualifier
min/
1.73m?
Kidney damage,
1 290 normal or increased Kidney damage (presence of structural
GFR abnormalities and/or persistent haematuria,
Kidney damage, mildly proteinuria or microalbuminuria) for = 3 months
2 60-89 ’
reduced GFR
3A 45-59 | Moderately reduced
GFR + other evidence
3B 30-44 | of kidney damage
Severely reduced GFR . .
. GFR < 60 ml/min for 2 3 months + kidney damage
4 15-29 | + other evidence of
kidney damage
Established kidney
5 <15 .
failure
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Key priorities for implementation

The following recommendations have been identified as priorities for implementation.
Identifying acute kidney injury in patients with acute illness

= |Investigate for acute kidney injury, by measuring serum creatinine and comparing with
baseline, in adults with acute illness if any of the following are likely or present:

- chronic kidney disease (adults with an estimated glomerular filtration rate [eGFR] less
than 60 ml/min/1.73 m? are at particular risk)

- heart failure

- liver disease

- diabetes

- history of acute kidney injury

- oliguria (urine output less than 0.5 ml/kg/hour)

- neurological or cognitive impairment or disability, which may mean limited access to
fluids because of reliance on a carer

- hypovolaemia

- use of drugs with nephrotoxic potential (such as non-steroidal anti-inflammatory drugs
[NSAIDs], aminoglycosides, angiotensin-converting enzyme [ACE] inhibitors,
angiotensin |l receptor antagonists [ARBs] and diuretics) within the past week,
especially if hypovolaemic

- use of iodinated contrast agents within the past week

- symptoms or history of urological obstruction, or conditions that may lead to
obstruction

- sepsis
- deteriorating early warning scores

- age 65 years or over.
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= |nvestigate for acute kidney injury, by measuring serum creatinine and comparing with
baseline, in children and young people with acute illness if any of the following are likely or
present:

- chronic kidney disease

- heart failure

- liver disease

- history of acute kidney injury

- oliguria (urine output less than 0.5 ml/kg/hour)

- young age, neurological or cognitive impairment or disability, which may mean limited
access to fluids because of reliance on a parent or carer

- hypovolaemia

- use of drugs with nephrotoxic potential (such as NSAIDs, aminoglycosides, ACE
inhibitors, ARBs and diuretics) within the past week, especially if hypovolaemic

- symptoms or history of urological obstruction, or conditions that may lead to
obstruction

- sepsis
- adeteriorating paediatric early warning score

- severe diarrhoea (children and young people with bloody diarrhoea are at particular
risk)

- symptoms or signs of nephritis (such as oedema or haematuria)
- haematological malignancy
- hypotension.

Assessing risk factors in adults having iodinated contrast agents

= Before offering iodinated contrast agents to adults for emergency or non-emergency imaging,
assess their risk of acute kidney injury. Be aware that increased risk is associated with:
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- chronic kidney disease (adults with an eGFR less than 40 ml/min/1.73 m* are at
particular risk)

- diabetes but only with chronic kidney disease (adults with an eGFR less than 40 ml/min/
1.73 m? are at particular risk)

- heart failure

renal transplant

age 75 years or over

hypovolaemia

increasing volume of contrast agent

intra-arterial administration of contrast agent.

Ensure that risk assessment does not delay emergency imaging.

Assessing risk factors in adults having surgery

= Assess the risk of acute kidney injury in adults before surgery. Be aware that increased risk is
associated with:

- emergency surgery, especially when the patient has sepsis or hypovolaemia
- intraperitoneal surgery

- chronic kidney disease (adults with an eGFR less than 60 ml/min/1.73 m*are at
particular risk)

- diabetes

- heart failure

- age 65 years or over
- liver disease

- use of drugs with nephrotoxic potential in the perioperative period (in particular,
NSAIDs after surgery).

Use the risk assessment to inform a clinical management plan.
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Ongoing assessment of the condition of patients in hospital

= When adults are at risk of acute kidney injury, ensure that systems are in place to recognise
and respond to oliguria (urine output less than 0.5 ml/kg/hour) if the track and trigger system
(early warning score) does not monitor urine output.

Detecting acute kidney injury

= Monitor serum creatinine regularly® in all adults, children and young people with or at risk of
acute kidney injury.

Identifying the cause(s) of acute kidney injury

= |dentify the cause(s) of acute kidney injury and record the details in the patient's notes.

Ultrasound

= When adults, children and young people have no identified cause of their acute kidney injury or
are at risk of urinary tract obstruction, offer urgent ultrasound of the urinary tract (to be
performed within 24 hours of assessment).

Referring to nephrology

= Discuss the management of acute kidney injury with a nephrologist or paediatric nephrologist
as soon as possible and within 24 hours of detection when one or more of the following is
present:

- apossible diagnosis that may need specialist treatment (for example, vasculitis,
glomerulonephritis, tubulointerstitial nephritis or myeloma)

acute kidney injury with no clear cause

inadequate response to treatment

complications associated with acute kidney injury

stage 3 acute kidney injury (according to (p)RIFLE, AKIN or KDIGO criteria)

arenal transplant

chronic kidney disease stage 4 or 5.

© NICE 2013. All rights reserved. Page 11 of 38





Acute kidney injury: prevention, detection and management (CG169)

Information and support for patients and carers

= Give information about long-term treatment options, monitoring, self-management and
support to people who have had acute kidney injury (and/or their parent or carer, if
appropriate) in collaboration with a multidisciplinary team appropriate to the person's
individual needs.

“I'The GDG did not wish to define 'regularly' because this would vary according to clinical need but
recognised that daily measurement was typical while in hospital.
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1 Recommendations

The following guidance is based on the best available evidence. The full guideline gives details of
the methods and the evidence used to develop the guidance.

The wording used in the recommendations in this guideline (for example words such as 'offer’
and 'consider') denotes the certainty with which the recommendation is made (the strength of
the recommendation). See About this guideline for details.

In this guideline the term 'adults' is used to describe people who are aged 18 years or older, and
'children’ those who are aged 11 years or younger (excluding neonates less than 1 month old).
"Young people' describes those who are aged 12 to 17 years.

1.1 Assessing risk of acute kidney injury

Identifying acute kidney injury in patients with acute illness

111  Investigate for acute kidney injury, by measuring serum creatinine and
comparing with baseline, in adults with acute illness if any of the following are
likely or present:

= chronic kidney disease (adults with an estimated glomerular filtration rate [eGFR] less
than 60 ml/min/1.73 m? are at particular risk)

= heart failure

= liver disease

* diabetes

= history of acute kidney injury

= oliguria (urine output less than 0.5 ml/kg/hour)

= neurological or cognitive impairment or disability, which may mean limited access to
fluids because of reliance on a carer

= hypovolaemia

= use of drugs with nephrotoxic potential (such as non-steroidal anti-inflammatory drugs
[NSAIDs], aminoglycosides, angiotensin-converting enzyme [ACE] inhibitors,
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angiotensin Il receptor antagonists [ARBs] and diuretics) within the past week,
especially if hypovolaemic

use of iodinated contrast agents within the past week

symptoms or history of urological obstruction, or conditions that may lead to
obstruction

* sepsis

deteriorating early warning scores

age 65 years or over.

1.1.2  Investigate for acute kidney injury, by measuring serum creatinine and
comparing with baseline, in children and young people with acute illness if any
of the following are likely or present:

= chronic kidney disease

= heart failure

= |liver disease

= history of acute kidney injury

= oliguria (urine output less than 0.5 ml/kg/hour)

= young age, neurological or cognitive impairment or disability, which may mean limited
access to fluids because of reliance on a parent or carer

* hypovolaemia

= use of drugs with nephrotoxic potential (such as NSAIDs, aminoglycosides, ACE
inhibitors, ARBs and diuretics) within the past week, especially if hypovolaemic

= symptoms or history of urological obstruction, or conditions that may lead to
obstruction

* sepsis

a deteriorating paediatric early warning score
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= severe diarrhoea (children and young people with bloody diarrhoea are at particular
risk)

= symptoms or signs of nephritis (such as oedema or haematuria)
= haematological malignancy

= hypotension.

Identifying acute kidney injury in patients with no obvious acute illness

1.1.3

1.14

Be aware that in adults, children and young people with chronic kidney disease
and no obvious acute illness, a rise in serum creatinine may indicate acute
kidney injury rather than a worsening of their chronic disease.

Ensure that acute kidney injury is considered when an adult, child or young
person presents with an illness with no clear acute component and has any of
the following:

chronic kidney disease, especially stage 3B. 4 or 5, or urological disease

new onset or significant worsening of urological symptoms

symptoms suggesting complications of acute kidney injury

symptoms or signs of a multi-system disease affecting the kidneys and other organ
systems (for example, signs or symptoms of acute kidney injury, plus a purpuric rash).

Assessing risk factors in adults having iodinated contrast agents

1.15

1.1.6

Before offering iodinated contrast agents to adults for non-emergency imaging,
investigate for chronic kidney disease by measuring eGFR or by checking an
eGFR result obtained within the past 3 months.

Before offering iodinated contrast agents to adults for emergency or
non-emergency imaging, assess their risk of acute kidney injury. Be aware that
increased risk is associated with:

« chronic kidney disease (adults with an eGFR less than 40 ml/min/1.73 m” are at
particular risk)
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= diabetes but only with chronic kidney disease (adults with an eGFR less than 40 ml/
min/1.73 m*are at particular risk)

= heart failure

renal transplant

age 75 years or over

hypovolaemia

= increasing volume of contrast agent

intra-arterial administration of contrast agent.

Ensure that risk assessment does not delay emergency imaging.

1.1.7  Include the risks of developing acute kidney injury in the routine discussion of
risks and benefits of the imaging procedure. Follow the recommendations on
shared decision-making in Patient experience in adult NHS services (NICE
clinical guidance 138).

Assessing risk factors in adults having surgery

1.1.8  Assess the risk of acute kidney injury in adults before surgery. Be aware that
increased risk is associated with:

= emergency surgery, especially when the patient has sepsis or hypovolaemia
= intraperitoneal surgery

» chronic kidney disease (adults with an eGFR less than 60 ml/min/1.73 m? are at
particular risk)

= diabetes
= heart failure
* age 65 years or over

= |jver disease
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= use of drugs with nephrotoxic potential in the perioperative period (in particular,
NSAIDs after surgery).

Use the risk assessment to inform a clinical management plan.

1.1.9  Include the risks of developing acute kidney injury in the routine discussion of
risks and benefits of surgery. Follow the recommendations on shared

decision-making in Patient experience in adult NHS services (NICE clinical
guidance 138).

1.2 Preventing acute kidney injury

Ongoing assessment of the condition of patients in hospital

121 Follow the recommendations in Acutely ill patients in hospital (NICE clinical
guideline 50) on the use of track and trigger systems (early warning scores) to
identify adults who are at risk of acute kidney injury because their clinical
condition is deteriorating or is at risk of deteriorating.

122 When adults are at risk of acute kidney injury, ensure that systems are in place
to recognise and respond to oliguria (urine output less than 0.5 ml/kg/hour) if
the track and trigger system (early warning score) does not monitor urine
output.

123  Consider using a paediatric early warning score to identify children and young
people admitted to hospital who are at risk of acute kidney injury because their
clinical condition is deteriorating or is at risk of deteriorating.

s Record physiological observations at admission and then according to local protocols
for given paediatric early warning scores.

s Increase the frequency of observations if abnormal physiology is detected.

124  Ifusing a paediatric early warning score, use one with multiple-parameter or
aggregate weighted scoring systems that allow a graded response and:

s define the parameters to be measured and the frequency of observations

= include a clear and explicit statement of the parameters, cut-off points or scores that
should trigger a response.
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125  Ifusing a paediatric early warning score, use one with multiple-parameter or
aggregate weighted scoring systems that measure:

= heartrate

respiratory rate

systolic blood pressure

level of consciousness

oxygen saturation
= temperature
= capillary refill time.

12.6  When children and young people are at risk of acute kidney injury because of
risk factors in recommendation 1.1.2:

= measure urine output
= record weight twice daily to determine fluid balance

* measure urea, creatinine and electrolytes

think about measuring lactate, blood glucose and blood gases.
Preventing acute kidney injury in adults having iodinated contrast agents

127  Offer intravenous volume expansion to adults having iodinated contrast agents
if:

* they are at increased risk of contrast-induced acute kidney injury because of risk
factors in recommendation 1.1.6, or

= they have an acuteiillness.

Offer either isotonic sodium bicarbonate or 0.9% sodium chloride.

128  Consider temporarily stopping ACE inhibitors and ARBs in adults having
iodinated contrast agents if they have chronic kidney disease with an eGFR less
than 40 ml/min/1.73 m*
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1.2.9  Discuss care with a nephrology team before offering iodinated contrast agent to
adults with contraindications to intravenous fluids if:

= they are at increased risk of contrast-induced acute kidney injury, or
= they have an acuteillness, or
= they are on renal replacement therapy.

Monitoring and preventing deterioration in patients with or at high risk of acute
kidney injury

1.2.10 Consider electronic clinical decision support systems (CDSS) to support clinical
decision-making and prescribing, but ensure they do not replace clinical
judgement.

1211  When acquiring any new CDSS or systems for electronic prescribing, ensure
that any systems considered:

can interact with laboratory systems

* can recommend drug dosing and frequency

can store and update data on patient history and characteristics, including age, weight
and renal replacement therapy

can include alerts that are mandatory for the healthcare professional to acknowledge
and review.

1212 Seek advice from a pharmacist about optimising medicines and drug dosing in
adults, children and young people with or at risk of acute kidney injury.

1.2.13 Consider temporarily stopping ACE inhibitors and ARBs in adults, children and
young people with diarrhoea, vomiting or sepsis until their clinical condition has
improved and stabilised.

1.3  Detecting acute kidney injury

131  Detect acute kidney injury, in line with the (p)RIFLEY, AKIN' or KDIGO"!
definitions, by using any of the following criteria:
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= arisein serum creatinine of 26 micromol/litre or greater within 48 hours

= a2 50% or greater rise in serum creatinine known or presumed to have occurred within
the past 7 days

= afallin urine output to less than 0.5 ml/kg/hour for more than 6 hours in adults and
more than 8 hours in children and young people

= 325% or greater fall in eGFR in children and young people within the past 7 days.

132  Monitor serum creatinine regularly™ in all adults, children and young people
with or at risk of acute kidney injury.

1.4 Identifying the cause(s) of acute kidney injury

1.4.1  I|dentify the cause(s) of acute kidney injury and record the details in the patient's
notes.

Urinalysis

14.2  Performurine dipstick testing for blood, protein, leucocytes, nitrites and
glucose in all patients as soon as acute kidney injury is suspected or detected.
Document the results and ensure that appropriate action is taken when results
are abnormal.

14.3  Think about a diagnosis of acute nephritis and referral to the nephrology team
when an adult, child or young person with no obvious cause of acute kidney
injury has urine dipstick results showing haematuria and proteinuria, without
urinary tract infection or trauma due to catheterisation.

Ultrasound

144 Do not routinely offer ultrasound of the urinary tract when the cause of the
acute kidney injury has been identified.

145  When pyonephrosis (infected and obstructed kidney[s]) is suspected in adults,
children and young people with acute kidney injury, offer immediate ultrasound
of the urinary tract (to be performed within 6 hours of assessment).
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14.6  When adults, children and young people have no identified cause of their acute
kidney injury or are at risk of urinary tract obstruction, offer urgent ultrasound
of the urinary tract (to be performed within 24 hours of assessment).

1.5 Managing acute kidney injury
Relieving urological obstruction

15.1  Refer all adults, children and young people with upper tract urological
obstruction to a urologist. Refer immediately when one or more of the following
is present:

s pyonephrosis

s an obstructed solitary kidney

s bilateral upper urinary tract obstruction

s complications of acute kidney injury caused by urological obstruction.

152  When nephrostomy or stenting is used to treat upper tract urological
obstruction in adults, children and young people with acute kidney injury,
undertake as soon as possible and within 12 hours of diagnosis.

Pharmacological management

1.5.3 Do not routinely offer loop diuretics to treat acute kidney injury.
154  Consider loop diuretics for treating fluid overload or oedema while:

= an adult, child or young person is awaiting renal replacement therapy, or

= renal function is recovering in an adult, child or young person not receiving renal

replacement therapy.

15.5 Do not offer low-dose dopamine to treat acute kidney injury.

© NICE 2013. All rights reserved.
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Referring for renal replacement therapy

15.6  Discuss any potential indications for renal replacement therapy with a
nephrologist, paediatric nephrologist and/or critical care specialist immediately
to ensure that the therapy is started as soon as needed.

15.7  When an adult, child or young person has significant comorbidities, discuss with
them and/or their parent or carer and within the multidisciplinary team whether
renal replacement therapy would offer benefit. Follow the recommendations on
shared decision-making in Patient experience in adult NHS services (NICE

clinical guidance 138).

158  Refer adults, children and young people immediately for renal replacement
therapy if any of the following are not responding to medical management:

= hyperkalaemia

* metabolic acidosis

* symptoms or complications of uraemia (for example, pericarditis or encephalopathy)
= fluid overload

= pulmonary oedema.

15.9  Basethedecision to start renal replacement therapy on the condition of the
adult, child or young person as a whole and not on anisolated urea, creatinine or
potassium value.

15.10 When there are indications for renal replacement therapy, the nephrologist
and/or critical care specialist should discuss the treatment with the adult, child
or young person and/or their parent or carer as soon as possible and before
starting treatment. Follow the recommendations on shared decision-making in
Patient experience in adult NHS services (NICE clinical guidance 138).

Referring to nephrology

15.11 Refer adults, children and young people with acute kidney injury to a
nephrologist, paediatric nephrologist or critical care specialist immediately if
they meet criteria for renal replacement therapy in recommendation 1.5.8.
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1.5.12

1.5.13

1.5.14

1.5.15

1.5.16

1.5.17

Do not refer adults, children or young people to a nephrologist or paediatric
nephrologist when there is a clear cause for acute kidney injury and the
condition is responding promptly to medical management, unless they have a
renal transplant.

Consider discussing management with a nephrologist or paediatric nephrologist
when an adult, child or young person with severe illness might benefit from
treatment, but there is uncertainty as to whether they are nearing the end of
their life.

Refer adults, children and young people in intensive care to a nephrology team
when there is uncertainty about the cause of acute kidney injury or when
specialist management of kidney injury might be needed.

Discuss the management of acute kidney injury with a nephrologist or
paediatric nephrologist as soon as possible and within 24 hours of detection
when one or more of the following is present:

= 3 possible diagnosis that may need specialist treatment (for example, vasculitis,
glomerulonephritis, tubulointerstitial nephritis or myeloma)

acute kidney injury with no clear cause

inadequate response to treatment

complications associated with acute kidney injury

stage 3 acute kidney injury (according to (p)RIFLE, AKIN or KDIGO criteria)

arenal transplant

chronic kidney disease stage 4 or 5.

Monitor"” serum creatinine after an episode of acute kidney injury. Consider
referral to a nephrologist or paediatric nephrologist when eGFR is 30 ml/min/
1.73 m?or less in adults, children and young people who have recovered from an
acute kidney injury.

Consider referral to a paediatric nephrologist for children and young people
who have recovered from an episode of acute kidney injury but have
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1.6

1.6.1

1.6.2

1.6.3

1.64

hypertension, impaired renal function or 1+ or greater proteinuria on dipstick
testing of an early morning urine sample.

Information and support for patients and carers

Discuss immediate treatment options, monitoring, prognosis and support
options as soon as possible with people with acute kidney injury and/or, if
appropriate, their parent or carer. Follow the recommendations on patient
views and preferences and shared decision-making in Patient experience in
adult NHS services (NICE clinical guidance 138).

Give information about long-term treatment options, monitoring,
self-management and support to people who have had acute kidney injury (and/
or their parent or carer, if appropriate) in collaboration with a multidisciplinary
team appropriate to the person's individual needs.

Give information about future care to people needing renal replacement
therapy after discharge following acute kidney injury. This should include
information about the frequency and length of dialysis sessions and the
preparation needed (such as having a fistula or peritoneal catheter).

Discuss the risk of developing acute kidney injury, particularly the risk
associated with conditions leading to dehydration (for example, diarrhoea and
vomiting) and drugs with nephrotoxic potential (including over-the-counter
NSAIDs), with people who are at risk of acute kidney injury, particularly those
who have:

» chronic kidney disease with an eGFR less than 60 ml/min/1.73 m?

= neurological or cognitive impairment or disability, which may mean limited access to

fluids because of reliance on a carer.

Involve parents and carers in the discussion if appropriate.

FRisk, Injury, Failure, Loss, End stage renal disease, (p) refers to the paediatric classification.

“ Acute Kidney Injury Network.
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“IKidney Disease: Improving Global Outcomes.

“I'The GDG did not wish to define 'regularly’ because this would vary according to clinical need but
recognised that daily measurement was typical while in hospital.

"IThe frequency of monitoring should be based on the stability and degree of renal function at the
time of discharge.
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2 Research recommendations

The Guideline Development Group has made the following recommendations for research, based
on its review of evidence, to improve NICE guidance and patient care in the future. The Guideline
Development Group's full set of research recommendations is detailed in appendix L of the full

guideline.

2.1  Long-term outcomes of acute kidney injury

What are the long-term outcomes of acute kidney injury in adults, children and young people?
Why this is important

Long-term follow-up studies, predominantly from North America, have shown that acute kidney
injury is associated with an increased risk of chronic kidney disease or exacerbation of underlying
chronic kidney disease. This can lead to end-stage renal disease (ESRD) and long-term dialysis.
About a quarter to a third of the costs associated with acute kidney injury in adults are due to
ESRD. Older adults with comorbidities are at particular risk.

Although acute kidney injury is traditionally regarded as reversible, the psychological effects are
not well studied. Some studies of adults who have recovered from acute kidney injury suggest a
reduced quality of life, including higher rates of depression. People also often need more social care
or discharge to residential care.

The factors associated with the long-term complications of acute kidney injury are poorly
understood. A large, prospective epidemiological or cohort study is needed with a control group
(for example, patients admitted to hospital as an emergency with an acute illness, but without acute
kidney injury). In adults follow-up should be for at least 2-3 years, and the study should be
adequately powered to detect factors predictive of the two most costly outcomes in adults, new
ESRD and new need for residential care or the inability to live independently in the community. In
children and young people, longer follow-up beyond puberty is needed. Important long-term
complications for children and young people include hypertension, proteinuria and reduced renal
function.
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2.2 Rapid referral to nephrology services for moderate to severe acute kidney
injury

What is the clinical and cost effectiveness of rapid referral (within 12 hours) to nephrology services
for adults with moderate to severe (stage 2 to 3) acute kidney injury not needing critical care?

Why this is important

Thereis national variation in referral of patients with moderate to severe acute kidney injury to
nephrology services. Evidence is lacking on the effect of rapid referral (within 12 hours) on major
outcomes, including the need for renal replacement therapy, mortality, length of hospital stay and
health-related quality of life at 6 months. In most patients acute kidney injury is managed by
correcting volume depletion and hypotension and avoiding further renal insults, including
nephrotoxic drugs. This does not usually require specialist input from nephrology or critical care
services.

In a proportion of patients, renal function may deteriorate further because of primary renal
diseases needing specialist treatment (for example, immunosuppressive therapy), progressive
organ failure needing treatment with adverse effects on the kidneys (for example, high-dose
diuretics in congestive heart failure) or inadequate correction of volume depletion and
hypotension.

The optimal timing for referral to nephrology services is not known. Rapid referral of all patients
with stage 2 to 3 acute kidney injury may allow earlier detection of primary renal diseases and
avoid delay in starting appropriate therapy. It may also ensure more rapid correction of volume
depletion and hypotension and initiation of targeted investigations. Potential benefits also include
prevention of progressive acute kidney injury, avoidance of renal replacement therapy, avoidance
of adelayed transfer to critical care, improved chances of renal recovery, a shorter hospital stay
and better long-term outcomes.

The challenge would be to provide rapid referral (within 12 hours) out of hours. This would be a
particular challenge in hospitals without a renal unit on site. Rapid referral of all patients with
stage 2 to 3 acute kidney injury would also mean extra costs associated with referring patients
whose renal function would have recovered quickly with basic general management alone.

A randomised controlled trial is needed to evaluate the clinical and cost effectiveness of rapid
referral (within 12 hours) to nephrology services for all adult patients with moderate to severe
(stage 2 to 3) acute kidney injury compared with referral based on clinical judgement (that is,
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standard care). Outcomes should include need for renal replacement therapy, mortality, length of
hospital stay and health-related quality of life at 6 months.

2.3  Definition of acute kidney injury - system for staging and detection

Can a simplified definition and staging system, based on Systéme International (Sl) units, be used to
predict short- to medium-term outcomes in acute kidney injury?

Why this is important

Definitions of acute kidney injury have evolved fairly rapidly in recent years, from RIFLE (2004),
through AKIN (2007), to KDIGO (2012) (a merger of RIFLE and AKIN, but with less rigorous
requirements for detection in those with chronic kidney disease). All three are complex and rely on
non-Sl units for creatinine.

Absolute creatinine rises have been shown to be independently associated with mortality, but the
evidence comes from US studies that used non-Sl units for creatinine. Stage 1 acute kidney injury is
currently defined by arise in creatinine of 0.3 mg/dl within 48 hours, which translates to

26.4 micromol/litre in Sl units (note that laboratories report creatinine as an integer value only).
The current definitions are complex and difficult to use for non-specialists in healthcare systems
that use Sl units for creatinine measurement (including the UK).

A large, prospective epidemiological or cohort study is needed to investigate whether a simplified
system, derived from KDIGO, would be useful for detecting and staging acute kidney injury in the
NHS. The study should investigate the relationship of acute kidney injury, as defined by creatinine
rise in Sl units, with outcomes, adjusted for comorbidity. It also needs to investigate whether the
same absolute rise in creatinine equally reflects outcomes among patients with and without
chronic kidney disease. The study should include a control group (for example, patients admitted to
hospital as an emergency with an acute illness, but without acute kidney injury) and be adequately
powered to show the effect of acute kidney injury on mortality, length of stay and dialysis for acute
kidney injury at 6 months.

2.4 Introducing renal replacement therapy

What is the clinical and cost effectiveness of early versus later introduction of renal replacement
therapy in patients with acute kidney injury stages 2 and 3, when there is no urgent need for
therapy?
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Why this is important

In some patients renal replacement therapy is a lifesaving intervention (for example, in those with
hyperkalaemia). For other patients, there may be no clear indicators of when renal replacement
therapy should be started because oliguria, fluid overload and uraemia are common and ill-defined
indications.

An early introduction of renal replacement therapy might reduce the incidence of uraemia or other
complications of acute kidney injury, but might also expose the patient to more risks from the
therapy itself. Later introduction might increase the incidence of uraemia or other complications of
acute kidney injury, but might also reduce the risks associated with renal replacement therapy.

A prospective study is needed of adult inpatients with acute kidney injury AKIN stages 2 and 3, who
are likely to need renal replacement therapy within a given timeframe (for example, 72 hours), but
have no urgent need for therapy. Units participating in the study should be able to provide early or
later dialysis for these patients. Mortality, length of stay, incidence of complications of acute kidney
injury, incidence of complications of renal replacement therapy and usage of dialysis should be
compared in patients having early therapy and those having later renal replacement therapy.
Possible indicators for early renal replacement therapy could be weight gain less than 10%, urea
less than 25 mmol/litre and oliguria 0.5 ml/kg/hour or less for at least 24 hours.

2.5 Preventing deterioration

What is the clinical and cost effectiveness of continuing ACE inhibitor or ARB treatment, versus
stopping treatment 24 hours before cardiac surgery and resuming 24 hours after, in people with
chronic kidney disease and an eGFR of less than 30 ml/min/1.73 m??

Why this is important

People who need cardiac surgery are often receiving ACE inhibitors or ARBs for their cardiac
disease. It is unclear whether these people should stop ACE inhibitors or ARBs around the time of
cardiac surgery when their blood pressure will be most unstable. Stopping ACE inhibitors or ARBs
might cause deterioration of cardiac disease, which is often a concern for cardiology clinicians, but
trials of ACE inhibitors and ARBs in cardiac disease have typically excluded patients undergoing
cardiac surgery whose condition is unstable. Stopping ACE inhibitors or ARBs at the time of
surgery may prevent exacerbation of acute kidney injury in patients whose condition is unstable.
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A randomised controlled trial is needed in patients on ACE inhibitors or ARBs undergoing cardiac
surgery to compare continuing treatment with stopping treatment for 48 hours (24 hours before
and after surgery). Outcomes should include the incidence of acute kidney injury, cardiovascular
events, all-cause mortality, number of patients needing renal replacement therapy and length of
hospital stay.
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3 Other information

3.1  Scope and how this guideline was developed

NICE guidelines are developed in accordance with a scope that defines what the guideline will and
will not cover.

How this guideline was developed

NICE commissioned the National Clinical Guideline Centre to develop this guideline. The
Centre established a Guideline Development Group (see section 4), which reviewed the
evidence and developed the recommendations.

The methods and processes for developing NICE clinical guidelines are described in The

guidelines manual.

3.2  Related NICE guidance

Details are correct at the time of publication of the guideline (August 2013). Further information is
available on the NICE website.

Published
General
= Patient experience in adult NHS services. NICE clinical guidance 138 (2012).
= Medicines adherence. NICE clinical guideline 76 (2009).
= Acutelyill patients in hospital. NICE clinical guideline 50 (2007).
Condition-specific

= Myocardial infarction with ST-segment-elevation. NICE clinical guideline 167 (2013).

= Hyperphosphataemia in chronic kidney disease. NICE clinical guideline 157 (2013).

= Hypertension. NICE clinical guideline 127 (2011).

= Peritoneal dialysis. NICE clinical guideline 125 (2011).
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= Anaemia management in people with chronic kidney disease. NICE clinical guideline 114
(2011).

= Chronic heart failure. NICE clinical guideline 108 (2010).
= Chest pain of recent onset. NICE clinical guideline 95 (2010).
= Unstable angina and NSTEMI. NICE clinical guideline 94 (2010).
= Criticalillness rehabilitation. NICE clinical guideline 83 (2009).
= Type 2 diabetes. NICE clinical guideline 66, partially updated by CG87 (2008).
= Type 1 diabetes. NICE clinical guideline 15 (2004).
Under development

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

= [ntravenous fluids therapy in children. NICE clinical guideline. Publication expected November
2015.

= Acute heart failure. NICE clinical guideline. Publication expected September 2014.

= Chronic kidney disease (update). NICE clinical guideline. Publication expected July 2014.

= [ntravenous fluid therapy. NICE clinical guideline. Publication expected November 2013.

= Type 1 diabetes (update). NICE clinical guideline. Publication date to be confirmed.

= Diabetes in children and young people. NICE clinical guideline. Publication date to be

confirmed.

= Anaemia management in chronic kidney disease (update). NICE clinical guideline. Publication

date to be confirmed
= Type 2 diabetes (update). NICE clinical guideline. Publication date to be confirmed

= Clinitek Microalbumin 9 reagent strips for the early detection and monitoring of kidney

disease. NICE technology appraisal. Publication date to be confirmed.
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About this guideline

NICE clinical guidelines are recommendations about the treatment and care of people with specific
diseases and conditions in the NHS in England and Wales.

NICE guidelines are developed in accordance with a scope that defines what the guideline will and
will not cover.

This guideline was developed by the National Clinical Guideline Centre. The National Clinical
Guideline Centre worked with a Guideline Development Group, comprising healthcare
professionals (including consultants, GPs and nurses), patients and carers, and technical staff,
which reviewed the evidence and drafted the recommendations. The recommendations were
finalised after public consultation.

The methods and processes for developing NICE clinical guidelines are described in The guidelines

manual.

Strength of recommendations

Some recommendations can be made with more certainty than others. The Guideline Development
Group makes a recommendation based on the trade-off between the benefits and harms of an
intervention, taking into account the quality of the underpinning evidence. For some interventions,
the Guideline Development Group is confident that, given the information it has looked at, most
patients would choose the intervention. The wording used in the recommendations in this guideline
denotes the certainty with which the recommendation is made (the strength of the
recommendation).

For all recommendations, NICE expects that there is discussion with the patient about the risks and
benefits of the interventions, and their values and preferences. This discussion aims to help them to
reach a fully informed decision (see also Patient\u2011\centred care).

Interventions that must (or must not) be used

We usually use 'must’ or 'must not' only if there is a legal duty to apply the recommendation.
Occasionally we use 'must' (or 'must not') if the consequences of not following the
recommendation could be extremely serious or potentially life threatening.
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Interventions that should (or should not) be used - a 'strong' recommendation

We use 'offer' (and similar words such as 'refer' or 'advise') when we are confident that, for the vast
majority of patients, an intervention will do more good than harm, and be cost effective. We use
similar forms of words (for example, 'Do not offer...") when we are confident that an intervention
will not be of benefit for most patients.

Interventions that could be used

We use 'consider' when we are confident that an intervention will do more good than harm for
most patients, and be cost effective, but other options may be similarly cost effective. The choice of
intervention, and whether or not to have the intervention at all, is more likely to depend on the
patient's values and preferences than for a strong recommendation, and so the healthcare
professional should spend more time considering and discussing the options with the patient.

Other versions of this guideline

The full guideline, ' Acute kidney injury: prevention, detection and management of acute kidney
injury up to the point of renal replacement therapy' contains details of the methods and evidence
used to develop the guideline. It is published by the National Clinical Guideline Centre.

The recommendations from this guideline have been incorporated into a NICE Pathway.

We have produced information for the public about this guideline.

Implementation

Implementation tools and resources to help you put the guideline into practice are also available.

Your responsibility

This guidance represents the view of NICE, which was arrived at after careful consideration of the
evidence available. Healthcare professionals are expected to take it fully into account when
exercising their clinical judgement. However, the guidance does not override the individual
responsibility of healthcare professionals to make decisions appropriate to the circumstances of
the individual patient, in consultation with the patient and/or guardian or carer, and informed by
the summaries of product characteristics of any drugs.
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Implementation of this guidance is the responsibility of local commissioners and/or providers.
Commissioners and providers are reminded that it is their responsibility to implement the
guidance, in their local context, in light of their duties to have due regard to the need to eliminate
unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this
guidance should be interpreted in a way that would be inconsistent with compliance with those
duties.

Copyright

© National Institute for Health and Care Excellence 2013. All rights reserved. NICE copyright
material can be downloaded for private research and study, and may be reproduced for educational
and not-for-profit purposes. No reproduction by or for commercial organisations, or for
commercial purposes, is allowed without the written permission of NICE.

ISBN: 978-1-4731-0244-6
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When or if to re-start ACEl, ARB, diuretics and other antihypertensive
drugs after an episode of Acute Kidney Injury

During acute illness, particularly involving sepsis, hypovolaemia or hypotension, renal
blood flow is often reduced, resulting in Acute Kidney Injury (AKI). Clinicians managing
patients with AKI therefore frequently stop drugs that lower blood pressure (particularly
ACEIl and ARBs, which selectively reduce glomerular pressure) and diuretics. ACEls, ARBs
and potassium-sparing diuretics may also be stopped because of hyperkalaemia. This
document gives guidance on when these drugs should be re-started after an episode of
AKI.

1. The original indication for the use of the drug should be reviewed.

2. If a specific contraindication to the use of an ARB/ACEI has been identified (e.g.
severe bilateral renal artery stenosis), an alternative drug should be used.

3. For patients previously stabilized on drugs for the treatment of heart failure, these
drugs should be re-started as soon as clinically reasonable, and re-titrated to
achieve the best control of fluid balance and blood pressure, unless there is a
specific contraindication. These medicines will often be recommenced in the
hospital setting before discharge but will require titration in the community to get
an optimal effect. In general, if the patient is under the continuing care of a
specialist heart failure service, then that service should be involved in this drug
titration; otherwise, the GP can take responsibility.

4. Follow existing guidelines to identify high-risk patients whose ACEl or ARB should
be re-started in secondary care.

5. Patients previously stabilized on ACElI or ARB for chronic kidney disease with
albuminuria (diabetes with albumin:creatinine ratio > 3 mg/mmol; hypertension
with albumin:creatinine ratio >30 mg/mmol; albumin:creatinine ratio > 70
mg/mmol irrespective of hypertension or cardiovascular disease) should be re-
started on these drugs unless there is a new contra-indication, for instance pre-
treatment serum potassium >5 mmol/L (NICE CG182).
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6. For patients previously stabilized on drugs for the treatment of essential
hypertension, the episode of AKI should prompt review of the antihypertensive
strategy. All patients should attend their GP’s surgery for review within 6 weeks of
discharge. Blood pressure should be re-checked, ideally with home or ambulatory
blood pressure monitoring, to inform decisions about whether resumption of
antihypertensive therapy is required.

a. For patients previously stabilized on a single BP-lowering drug, therapy
should be brought into line with NICE/BHS guidance CG127 as applied to
patients being started on BP-lowering treatment:

i.  Patients over the age of 55 and black people of African or Afro-
Caribbean family origin should be offered a calcium channel
blocker as first line treatment, even if they were previously
stabilized on an ACEI or ARB.

ii.  All other patients previously on an ACEl or ARB for hypertension
should be re-started on their original drug treatment unless
they have serum potassium > 5 mmol;/l, or are at risk of
recurrent hypovolaemia (e.g. high volume ileostomy) in which
case alternatives should be considered. Serum creatinine and
potassium should be re-measured 1-2 weeks after re-starting
and any subsequent dose titration, as for use in other settings.

b. If a patient is left off treatment (for instance, if clinic BP is <140/90 or
home BP <130/85), further follow-up should be offered for at least 12
months, as it may take some time for blood pressure to return to previous
levels after recovery from acute illness.

7. All of the above should be applied in a holistic manner, taking into account the
overall functional status of the patient. As in other settings, patients and carers
should be involved in decisions about drug treatment and given the best available
information about the risks and benefits of each option.

For more information on AKI and for resources on its prevention, detection, treatment and management
created specifically for primary care visit https://www.thinkkidneys.nhs.uk/aki/resources/primary-care

Think Kidneys is a national programme from the UK Renal Registry in partnership with NHS England
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Thanks to the UK Renal Pharmacy Group, who developed the original AKI pharmacists’
toolkit and allowed us to tailor this specifically for the Think Kidneys programme.

This document is being issued as a draft after some small scale piloting. We would welcome
comments which would help improve future versions. Please e-mail any comments to Julie
Slevin at julie.slevin@renalregistry.nhs.uk
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1. Introduction

Acute kidney injury (AKl) is the sudden loss of kidney function over a period of hours or days.
Since the kidneys are one of the major excretory pathways for the removal of drugs from the
body, this sudden loss of kidney function can have major implications for a patient’s
prescribed medication regime.

The term ‘nephrotoxic’ should be used with caution. Few medications truly have direct toxic
effects on the kidneys, but several have the potential to impair renal function if used under
certain circumstances, such as where the patient has a degree of chronic kidney disease in
conjunction with hypovolaemia and acute illness. Under these circumstances, continued use
of these medications may further exacerbate an episode of AKI.

The Think Kidneys Programme has taken the decision to avoid the use of the term
nephrotoxic.

Many medications are cleared via the kidneys, so have the potential to accumulate during an
episode of AKI. The result of this may be a further deterioration in kidney function, or there
may be other adverse effects such as bone marrow or CNS toxicity. Hence it is necessary to
review the use of these medications and amend the doses appropriate to the level of the
patient’s renal function.

When a patient is either admitted with AKI, or develops AKI during an admission episode, a
thorough review of medication is required in order to:

Eliminate the potential cause/risk/contributory factor for AKI

Avoid inappropriate combinations of medications in the context of AKI

Reduce adverse events

Ensure that doses of prescribed medication are appropriate for the patient’s level of
renal function

® Ensure that all medicines prescribed are clinically appropriate

Points to note and questions to ask in the medicines management of these patients include:

Which medications should be suspended?

Which medications should not be suspended?
Which medications may be used with caution?
Are there any alternative therapeutic options?

If a medication must be used, in order to minimise harm:

Amend doses appropriate to the patient’s level of renal function
Monitor blood levels of drugs wherever possible

Keep course of treatment as short as possible

Discuss treatment with pharmacist/microbiologist
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Ensure appropriate information and advice is given on discharge:

From the ICU to the ward
From the ward to the GP (and care home if required)

From the ward to the patient and their family/carers

2. Acute kidney injury — Medication Optimisation Pro forma

In order to optimise the prescribing of medications to a patient with AKI, the following
points should be considered:

1. Is the patient receiving medication which may impair renal function?

® Contrast media

® ACE Inhibitor

®* NSAIDs

® Diuretics

® Angiotensin receptor blocker

Consider withholding these agents during an episode of AKI.

2. Medication

® |s the patient taking any other medications which could exacerbate AKI?
Consider withholding them.

® |s the patient prescribed any medications where the dose needs to be
amended in renal impairment?

® Amend medication doses appropriate to the patient’s degree of renal
impairment.

® |n house guidelines for drug use in AKI are recommended for example for.
antibiotics, analgesia, contrast media, chemotherapy.

3. Educate the patient before discharge about which medications to restart and when,
which medicines to avoid etc.

4. Ensure comprehensive information on which medications to restart and when is
communicated to the GP or next care setting.
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Other useful reference sources to facilitate dose adjustment in AKl include:

Group of Suggested guidelines
medicines
Anti-retrovirals National Institute of Health HIV/AIDS Treatment Guidelines
JHAART
Chemotherapy North London Cancer Network Guidelines
Mental Health The Maudsley Prescribing Guidelines
General The Renal Drug Database
medications
General Manufacturers’ Summary of Product Characteristics
medications

3. High risk medicines and actions

The following list of medications is not exhaustive. Remember to consider ALL medications
including any ‘usual’ long term medications. Remember to check medication history
thoroughly and ask about ‘over the counter’ preparations, herbal remedies/teas and
alternative therapies. Check recreational use of drugs (cocaine, ketamine etc) as these have
been implicated in rhabdomyolysis.

Guidelines for medicines optimisation in patients with acute kidney injury in secondary care 5



http://aidsinfo.nih.gov/guidelines

http://www.londoncancer.org/media/65600/renal-impairment-dosage-adjustment-for-cytotoxics.pdf

http://fac.ksu.edu.sa/sites/default/files/Prescribing_Guidelines11.pdf

https://www.renaldrugdatabase.com/

http://www.medicines.org.uk/



Drug || Problem || Action in presence of AKI || Education Points
Analgesics
Acute interstitial
nephritis. Altered
h d i ithi . . . .
NSAIDs / COX Il aem(? ynam|CSIW| n . Avoid taking whilst at risk
L the kidney leading to Avoid .
inhibitors . of hypovolaemia
underperfusion and
reduced glomerular
filtration
May accumulate in acute
Accumulation of active Avoid XL / SR kidney injury. Seek advice

Opioid analgesics

metabolites (especially
morphine, pethidine
and codeine) —
increased incidence of
CNS side effects &
respiratory depression

preparations.

Reduce dose and use short
acting preparations
wherever possible

if at risk of dehydration

If needed, use opiates
with minimal renal
excretion e.g. fentanyl,
oxycodone,
hydromorphone

Tramadol

Accumulation leading
to increased sedation,
mental confusion and
respiratory depression

Reduce dose

Avoid XL preparations

May accumulate in acute
kidney injury

Benzodiazepines

Accumulation of drug &
active metabolites
leading to increased
sedation & mental
confusion

Reduce dose

Antibiotics /

Antifungals / Antivirals

Aciclovir

Crystal nephropathy

Accumulates in reduced
renal function leading
to mental confusion,

seizures

Avoid rapid infusions.
Infuse IV over one hour

Reduce dose

Encourage patient to
drink plenty

Beware if patient is at risk
of dehydration

Aminoglycosides

Tubular cell toxicity,
ototoxicity

Avoid if possible. If use is
unavoidable, reduce dose
&/or increase dosing
interval

Monitor drug levels and
renal function 2 — 3 times
per week
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Drug

|| Problem

|| Action in presence of AKI ||

Education Points

Amphotericin IV -
Fungizone®

Tubular cell toxicity,
Hypokalaemia

Avoid rapid infusion

Avoid

Consider Ambisome®
preparation

Co-trimoxazole

Crystal nephropathy

Hyperkalaemia

Reduce dose

Seek medical advice if
patient is fluid restricted
and requiring IV infusion

preparation

Encourage patient to
drink plenty

Beware if patient is at risk
of dehydration

Fluconazole

Accumulation leading
to acute mental
confusion, coma,

seizures

Reduce dose

Check for drug
interactions that may be
contributing to AKI

Interactions, e.g.
withholding statins as risk
of rhabdomyolysis

Ganciclovir IV

Crystal nephropathy

Accumulates in reduced
renal function leading
to neutropenia,
anaemia and
thrombocytopenia

Avoid rapid infusions

Reduce dose

Monitor renal function
and full blood count

Acute interstitial
nephritis

Glomerulonephritis

Penicillins Reduce dose
Accumulation leading
CNS side effects
including seizures
Accumulation leadin
oL & Reduce dose
. . to CNS excitation,
Teicoplanin

seizures, & blood
dyscrasias

Monitor levels

Tetracycline

Acute interstitial
nephritis

Accumulation leading
to renal dysfunction,
benign cranial
hypertension, jaundice,
hepatitis

Avoid
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Drug

Problem

Action in presence of AKI

Education Points

Trimethoprim

Increased risk of
hyperkalaemia

Acute interstitial
nephritis (rare)

Interferes with tubular
secretion of creatinine
leading to a rise in
serum creatinine
(without affecting
actual GFR), which can
make the diagnosis of
AKI more difficult

Accumulation leading
to hyperkalaemia
(particularly with high
doses), nausea and
vomiting

Avoid or reduce dose

Studies have shown that
elderly patients
prescribed trimethoprim
have a 12 x greater risk of
developing life-
threatening
hyperkalaemia if already
taking spironolactone, a
7-fold increased risk of
life-threatening
hyperkalaemia, and a 1.5
x increased risk of sudden
death if already taking an
ACEIl or ARB.

Valganciclovir

Accumulates in reduced
renal function leading
to neutropenia,
anaemia and
thrombocytopenia

Reduce dose

Monitor renal function
and full blood count

Acute interstitial
nephritis

Reduce dose / increase
dose interval

Vancomycin . .
¥ Accumulation leading
to renal toxicity, Monitor levels
ototoxicity
Antiepileptics (including drugs used for neuropathic pain)
Accumulation in kidney . .
. . . . Monitor for excessive
Gabapentin impairment — increase Reduce dose leepi fusi
in CNS side effects sleepiness or confusion
Acute interstitial
nephritis Monitor levels
Phenytoin Risk of phenytoin Correct phenytoin levels
toxicity if patient has for uraemia and low
low serum albumen serum albumen.
levels
Accumulation leading Monitor for excessive
Pregabalin to increase in CNS side Reduce dose

effects

sleepiness or confusion

Guidelines for medicines optimisation in patients with acute kidney injury in secondary care 8






Drug

Problem

|| Action in presence of AKI ||

Education Points

Levetiracetam

Accumulation leading
to increase in CNS side
effects

Reduce dose

Antihypertensives

Hypotension

May exacerbate renal

Some patients who
continue taking

(including hypoperfusion Consider withholding / B-blockers during an
Ca-channel reduce dose depending on episode of AKI have
blockers, a- Longer acting, renally clinical signs developed complete
blockers, 3- cleared drugs may heart block and required
blockers etc) accumulate in renal temporary pacing

impairment
These drugs can impair the
kidneys’ ability to maintain
GFR when perfusion is
b Avoid taking whilst at risk
. . of hypovolaemia
In some situations, e.g.
heart failure with a decent .
blood pressure; continuing Monitor BP
Altered

ACEl / ARBs /
Aliskiren

haemodynamics

Hyperkalaemia

them might actually be
helpful

Seek nephrologist advice if
undergoing contrast
procedure or at risk of AKI.

NICE guidelines
recommend that
ACEI/ARBs be withheld
pre-contrast exposure

If patient is hypertensive,
consider alternative
antihypertensive agents,
eg, calcium channel
blockers, alfa-blockers,
beta-blockers if
appropriate

Contrast Media

Direct tubular toxic
effect

Incidence of CIN higher
with high- & iso-
osmolar contrast

media, and lower with

low-osmolar, non-ionic
contrast media

Seek nephrologist advice if
undergoing contrast
procedure or at risk of AKI

Ensure patient is well
hydrated pre-exposure to
contrast, PROVIDED the
patient is able to tolerate
IV fluids

This is NOT
recommended for
patients with congestive
heart failure pre-coronary
angiogram

IV sodium chloride or
sodium bicarbonate are
most effective
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Education Points

Problem

” Action in presence of AKI ”

Drug ||

Thiazide & Loop

Hypoperfusion of the

Loop diuretics
(furosemide &
bumetanide) preferred
as thiazides less
effective if GFR very low

However thiazides can
potentiate the effects
of loop diuretics

kidneys

Monitor and adjust dose

Dose reduction may be

as necessary

required

potassium sparing

Hypoperfusion

Diuretics
. . Seek medical advice if at
Use of loop diuretics . .
risk of hypovolaemia
depends on volume
state
Higher doses may be
needed to achieve a
diuresis in patients with
fluid overload. Over-
diuresis causing fluid
depletion can cause or
exacerbate AKI
Dose reduction may be
Hyperkalaemia required
Diuretics — R I . au!
Avoid
Beware if patient at risk

of hypovolaemia

Hypoglycaemic
agents

Accumulation leading
to hypoglycaemia

Avoid MR / longer acting

agents

Reduce dose

Monitor blood glucose

levels

Metformin

Lactic acidosis

Accumulation leading
to hypoglycaemia

Avoid if GFR <30 ml/min

Seek nephrologist advice if

undergoing contrast

procedure or at risk of AKI

Avoid taking whilst at risk
of hypovolaemia or sepsis

Immunosuppressa

nts (DMARDs, chemotherapy)

Seek medical advice /

Calcineurin
inhibitors e.g.
ciclosporin,

Increased risk of
nephrotoxicity,
neurotoxicity and

tacrolimus

hyperkalaemia

Seek advice of transplant
centre regarding

monitoring levels and dose

advice from transplant
team if at risk of
hypovolaemia

adjustment

10
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Drug ||

Problem

” Action in presence of AKI ”

Education Points

Methotrexate

Accumulation increases

excessive bone marrow
suppression, mucositis,

Crystal nephropathy

side effects e.g.

acute hepatic toxicity,
acute interstitial
pneumonitis

consider folinic acid rescue

Avoid

Monitor levels and

Correct fluid balance

reduced renal function

Avoid if patient is at risk

May accumulate in

of hypovolaemia

Others

Allopurinol

Acute interstitial
nephritis

Allopurinol and its
metabolites accumulate
in renal impairment
leading to
agranulocytosis,
aplastic anaemia,
thrombocytopenia

Reduce dose

5 —
aminosalicylates

Tubular and glomerular
damage

Avoid

Anticholinergic
side effect of
drugs:
Antihistamines,
Anti-
psychotics, Anti
spasmodics

Urinary retention

Consider as possible
cause of drug induced
kidney injury

Reduce dose

Avoid XL preparations

Monitor patient for
difficulty in passing urine

Ayurvedic
medicines

Cases of renal
impairment have been
reported

Some ayurvedic
medicines also contain
heavy metals

Avoid

Check drug history
thoroughly

Patients may not consider
herbal preparations/teas
as medicines

Seek medical advice if

considering alternative
medicines for effects on
disease, side effects and
possible interactions

v

Bisphosphonates

Can cause impaired
renal function —
especially when given in
high doses and short

Reduce dose and infuse at
correct rate

Advantages of correction
of severe hypercalcaemia
may outweigh risks

duration infusions

Seek specialist advice
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Problem

|| Action in presence of AKI ||

Education Points

Drug
Short course of 2 -3 days
treatment should be
followed
Diarrhoea / vomitin
. / g Seek medical advice if
causing hypovolaemia . .
diarrhoea and vomiting
- Low doses e.g. 500mcg bd
Colchicine . . develops
Exacerbating or tds are effective
hypoperfusion if also
vp p_ Do not use NSAIDs for
taking a NSAID . .
gout; if Colchicine causes
unacceptable adverse
effects, consider a short
course of corticosteroids
Accumulation leading
to bradycardia, visual
disturbances, mental Reduce dose .
L . May accumulate in acute
Digoxin confusion Kidnev iniur
Monitor drug level ¥ Injury
Aggravates
hyperkalaemia
Chinese herbal
medicines with
aristocholic acid
implicated in interstitial|| Some herbal medicines
nephritis also interact with
prescribed medicines e.g.
Cat’s Claw has anti- St. John’s Wort
inflammatory potentiates the effects of Seek medical advice if
properties and has ciclosporin & tacrolimus. || considering alternative
Herbal been implicated in medicines for effects on
causing AKl and Avoid disease, side effects and

preparations

hypotension with
antihypertensives

The toxic effects of
herbal remedies to the
kidneys may be

with concomitant
medicines which can

exacerbated when used

affect kidney function

Check drug history
thoroughly

herbal preparations/teas
as medicines

Patients may not consider

possible interactions

Lipid-lowering
agents e.g.

Rhabdomyolysis

Avoid

Stop if patient develops
unexplained/persistent

muscle pain

fibrates, statins
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Drug ” Problem || Action in presence of AKI || Education Points
Accumulation leading
to nausea, diarrhoea,
blurred vision, light Encourage patient to
headedness, fine drink plenty
resting tremor,
muscular weakness and Seek medical advice if at
drowsiness, increasing risk of dehydration
confusion, blackouts,
fasciculation and Be aware that patients on
increased deep tendon long-term lithium nearly
reflexes, myoclonic always have a degree of
twitches and jerks, Avoid where possible  |[diabetes insipidus and are
choreoathetoid therefore at serious risk
Lithium movements, urinary or Monitor levels of developing
faecal incontinence, hypernatraemia due to
increasing restlessness ||Seek advice for alternative|| true dehydration when
followed by stupor unwell without ready
access to adequate water
Chronic interstitial intake
nephropathy
Be prepared to use high
Kidney impairment volumes of iv 5% dextrose
exacerbated in and monitor serum
hypovolaemia and in sodium concentration
combination with ACE regularly
inhibitors / ARB /
NSAIDs
Hypotension Avoid taking whilst .at risk
Nitrates / Consider withholdi'ng/ of hypovolaemia
Nicorandil May exacerbate reduce dose depending on

hypoperfusion

clinical signs

Seek medical advice if at
risk

Anticoagulants

Low molecular
weight heparins

Risk of accumulation in
AKI leading to increased
risk of bleeding

Monitor anti-Xa levels and
consider reducing dose or
switching to an alternative
agent as per local
guidelines

INR may be raised due
to acute rise in urea and

Monitor INR and consider
reducing dose or

Beware if unexplained

Warfarin . ) ) . bruising or bleedin
warfarin displacement || withholding depending on g &
. . e occurs
from binding sites indication for use
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4. Conclusion
These guidelines are not exhaustive and are only intended to act as an aide memoire to
the medicines optimisation of patients with AKI. For further advice, please contact a renal

pharmacist or nephrologist.
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Checklist for medicines optimisation in patients with acute kidney injury (AKI)
in secondary care

1. Is the patient on any of the following medications?
ACEI
ARB
Diuretics

NSAIDs

Metformin

HENINIEIEN

Aminoglycosides

Consider withholding them — discuss with the medical team

2. Is the patient taking any other medications which could exacerbate AKI?

[]

Consider withholding them
3. Is the patient prescribed any medications where the dose needs to be amended in renal

impairment? I:I

Amend doses appropriate to level of renal function
4. Monitor U&Es & re-assess renal function daily I:I

5. Monitor blood levels of relevant drugs e.g. Aminoglycosides I:I

6. Ensure the patient is counselled before discharge in regards to which medications to restart and
when, and which medications to avoid I:I

7. Ensure comprehensive information on which medications to restart and when is communicated
via the discharge summary to the GP and/or next care setting
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Disclaimer

To the best of our knowledge, the contents of this publication are in line with National Institute for Health and
Care Excellence guidance relating to the management and treatment of acute kidney injury.

Professional advice should be sought before taking, or refraining from taking, any action on the basis of the
content of this publication. We cannot be held responsible for any errors or omissions therein, nor for the
consequences of these or for any loss or damage suffered by readers or any third party informed of its
contents.

The UK Renal Registry disclaims all liability and responsibility arising from any reliance placed on the
information contained in this publication by you or any third party who may be informed of its contents.
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1. An Overview of Acute Kidney Injury

What is AKI?

Acute kidney injury (AKI) simply means a sudden reduction in renal function that makes maintaining
fluid, electrolyte and acid-base balance difficult. The term has replaced ‘acute renal failure’ and
includes earlier stages of kidney damage other than just ‘failure’.’ The diagnosis of AKI and its staging
is based on acute changes in serum creatinine and/or a reduction in urine output (see Box 1 on page
6).1? It is not a traumatic injury to the kidney as the name may imply, rather a clinical syndrome with
various causes and variable outcomes.!

What causes AKI?

There are many causes of AKIl. Most cases occur in conjunction with co-existing acute illness and are
a result of infection, hypovolaemia, hypotension or medication effects; these causes, often in
combination, account for up to 80% of cases, on a background of increased risk.” Patients at risk are
often frail with co-morbidities including diabetes, chronic kidney disease (CKD), chronic liver disease
and heart failure. Post-renal causes (e.g. bladder outflow obstruction) accounts for between 5 to 10%
of cases of AKI.? Intrinsic kidney diseases are less common, but it is important they are not missed
because early access to specialised management in these cases is crucial. This category includes a
variety of less common conditions such as: systemic vasculitis, rapidly progressive
glomerulonephritis, drug induced tubulo-interstitial nephritis, and myeloma-related kidney disease.

Any drug that reduces blood pressure, circulating volume, or renal blood flow will increase the risk of
AKI. NSAIDs reduce renal blood flow by reducing intrarenal vasodilator prostaglandins. Diuretics may
worsen hypovolaemia. All blood-pressure-lowering drugs should be reviewed in acute illness. In
addition to their effect on blood pressure, ACE inhibitors (ACEi) and angiotensin Il receptor blockers
(ARB) also reduce the ability of the kidney to adapt to changes in perfusion pressure. One of the
actions of ACEi and ARBs that account for their reno-protective effects in diabetic nephropathy and
proteinuric CKD is the reduction in efferent glomerular arteriolar tone. However this action also
reduces the ability to maintain glomerular filtration pressure in the face of
hypovolaemia/hypotension. ACEi and ARBs also increase the risk of hyperkalaemia by inhibiting
aldosterone production.

Why is early recognition of AKI Important?

AKIl is extremely common in hospitalised patients, occurring in 10-20% of emergency hospital
admissions, and is associated with extremely poor outcomes.> However, AKI is not just a secondary
care problem — primary care has a crucial role to play, particularly in prevention, early detection and
management as well as post-AKI care.

Poor outcomes associated with AKl include:
Extremely high mortality rates (more than 20% of patients with AKI will die during hospital
admission, rising to >35% in those with AK| stage 3)°
Increased length of hospital stay and higher healthcare resource utilisation®®
Incomplete recovery of kidney function — many patients will be left with chronic kidney
disease (CKD) and/or are at increased risk of progressive loss of GFR over time'’
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Increased risk of poor long term outcomes: reduced life expectancy, increased cardiovascular
risk, and poorer quality of life’

In part, these poor outcomes reflect the fact that AKI acts as a ‘force multiplier’ and increases
severity of co-existing acute illness. In essence, AKI is a marker of the ‘sick patient’ who requires
prompt recognition and management.

Why does Primary Care have an important role?

Think Prevention: Up to two-thirds of patients with AKI have already developed it by the time they
are admitted to hospital, so preventative strategies need to include a focus on primary care.’

Think Early Detection and Management: From April 2016, AKI Warning Stage Test Results generated
from electronic detection systems situated in biochemistry labs will be sent to primary care, aiming
to make changes in serum creatinine concentration easier to spot. There is a need to ensure that
these test results are considered in a clinical context, with an imperative of treating the patient, not
the test result.

At present, data on the detection of AKI in primary care is limited. However, early findings provided
to the NHS England Think Kidneys Programme from six regions across England suggest that a FTE GP
may expect to receive one AKI Warning Stage Test Result every 1 to 2 months. Of these, over half are
likely to be AKI Warning Stage 1 Results.

Think Post-AKI Care: Improvements are required at discharge from hospital for patients who have
had an episode of care complicated by AKI.2° Patients who have recovered from AKI need clear plans
for follow up. This includes 1) early review to assess the extent of renal recovery as well as review of
long term medications that may have been stopped during admission (see When to restart drugs
stopped during an episode of AKl); and 2) longer-term monitoring to assess for the development or
progression of CKD.” Review appointments provide an opportunity to communicate the diagnosis of
AKI and raise awareness of associated risks.
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2. Responding to an AKI Warning Stage Test Result in Primary Care

AKl is a clinical syndrome, not merely a biochemical diagnosis. As such, there is a need to ensure that
test results are considered with an understanding of the clinical context in which a blood test was
taken. Communicating and providing access to salient clinical information when taking blood tests
through use of laboratory forms, in medical records, and through hand over documents can help
support a timely and appropriate response to a test result. This is particularly important when the
alert is communicated out of hours to GPs with no knowledge of the patient.

Three overarching principles guiding the communication of patient diagnostic tests have been
published by NHS England and include™:

The first is that the clinician who orders the test is responsible for reviewing, acting and
communicating the result and actions taken to the General Practitioner and patient even if the
patient has been discharged.

The second is that every test result received by a GP practice for a patient should be reviewed and
where necessary acted on by a responsible clinician even if this clinician did not order the test.

The third is that patient autonomy should be respected, consideration given to reasonable
adjustments for people with learning disabilities and mental health problems and, where appropriate,
families, carers, care coordinators and key workers should be given the opportunity to participate in
the handover process and in all decisions about the patient at discharge.

This section is not exclusive but highlights key factors to consider when responding to an AKI
Warning Stage Test Result for an adult in primary care:
What is an AKI Warning Stage Test Result?
Is it AKI?
What is the stage of AKI?
Is there a history of acute illness?
o Think sepsis
o Think hypotension
o Think hypovolaemia
Is there evidence of hyperkalaemia?
Does the patient have existing significant co-morbidities and risk factors?
o AKI Warning Stage Test Results in the context of Chronic Heart Failure
o AKI Warning Stage Test Results in the context of Chronic Kidney Disease
Has there been a recent increase in the dose of pharmacological therapy?
Is intrinsic kidney disease suspected?
Is urinary tract obstruction suspected?
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What is an AKI Warning Stage Test Result?

Generation of an alert for AKl is best regarded as a two-step process. The first stage is the detection
of creatinine changes consistent with AKI. This will be delivered by the NHS England detection
algorithm running in the laboratory information management system (LIMS). This algorithm
automatically identifies potential cases of acute kidney injury from laboratory data in real time and
produces a test result (i.e. AKI stage 1, 2 or 3), reported alongside the serum creatinine result. The
test result is named an ‘AKI Warning Stage’.

The second stage of the process is the communication of the AKI result to clinicians — the alerting
phase of the process. Positive AKI Warning Stage results will be sent from the laboratory system to
General Practice Clinical Systems either through interruptive and/or non-interruptive methods of
communication. Systems need to be established to ensure timely communication of test results to
both in and out of hours primary care services. ™

Once a test result is communicated, the primary care team need to decide how quickly (if at all) to
act on the test result, and what action to take. Table 1 provides guidance to support a timely and
appropriate initial response to AKlI Warning Stage Test Results in Primary Care. With recognition that
computerised algorithmic interpretation of serum creatinine tests may generate both false positives
(‘Pseudo-AKI’) and false negatives (‘Atypical AKI’),* a key question to consider is “Why was the blood
test taken? Was the blood test taken in the context of:

Routine chronic disease monitoring?

Drug monitoring?

Assessment of acute illness?

Is it AKI?

The presence of AKI is determined using internationally recognised criteria that are based on
individualised changes in serum creatinine concentration with respect to that person’s usual (or
baseline) value, and/or reduction in urine volume (see Box 1)." In practice, the urine output criteria
can only be applied to hospitalised patients who are catheterised. However, a reliable history of low
or absent urine output should alert the clinician to the possibility of AKI.

Box 1. Staging of Acute Kidney Injury*

Adults:

AKIl stage 1 is a rise of 21.5x baseline level, which is known or presumed to have occurred within
the prior 7 days; or of >26 micromol/L within 48h, or a urine output <0.5mL/kg/h for 6-12h

AKI stage 2 is a rise of 22x baseline or a urine output <0.5mL/kg/h for 212h

AKI stage 3 is a rise of >3x baseline or a rise of 21.5 baseline to >354 micromol/L, a urine output
<0.3mL/kg/h for >24h or anuria for 212 h

For age <18 years, AKI stage 3 is also defined as a rise in serum creatinine to >3 x the upper limit
of the age-related reference range. The urine output criteria also differ for age <18 years: stage 1
is <0.5mL/kg/h for >8h; stage 2 is <0.5mL/kg/h for more than 16h; stage 3 is <0.3mL/kg/h for 24h
or anuria for 12h.
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Access to clinical information is important in order to ascertain whether an AKI Warning Stage Test
Result represents true AKI. As indicated in Box 1, AKl is defined by any of the following:
Increase in serum creatinine by >26micromol/L within 48 hours; or
Increase in serum creatinine by 21.5 times baseline, which is known or presumed to have
occurred*within the prior seven days; or Urine volume <0.5 mL/kg/h for six hours.

*This is crucial because creatinine changes that occur over a longer time period may reflect
progression of chronic kidney disease, for example, rather than acute kidney injury. If the blood tests
used to assimilate the patient’s usual (‘baseline’) creatinine have not been taken recently, then
clinical context should be incorporated to help decide if the creatinine rise is likely to be ‘acute’ (and
thus consistent with ‘acute kidney injury’). A further repeat blood test may be helpful in such
circumstances. Factors to consider include:

Is the patient acutely unwell? If so, AKI is more likely.

Check if the patient has had a previous creatinine result

Is there at least a 50% rise in creatinine?

Is this a false positive alert?

o Is the patient known to have chronic kidney disease (CKD) and is the change in serum

creatinine due to progression of CKD rather than an acute change?
Particularly consider this if the baseline creatinine values are from nearly 12 months ago
or if their real ‘baseline’ creatinine values are different from the one being used by the
AKI Algorithm. Look at all the serum creatinine values over a longer period of time to see
the pattern.

o Has the patient been treated with Trimethoprim? This drug can cause an increase in
serum creatinine without changing Glomerular Filtration Rate, by inhibiting tubular
secretion of creatinine — and can thus cause a ‘false positive’ test result.

o Has the patient recently completed a pregnancy? Serum creatinine naturally falls during
pregnancy, so a rise in creatinine after delivery may cause a false positive warning stage
test result.

o Depending on the clinical history, consider repeating the creatinine within 48-72hrs. A
repeat creatinine will help to determine whether the changes are dynamic or are stable
(i.e. more consistent with CKD).

There is also a need to consider the possibility of a false negative alert. Patients with a history of
recurrent AKI may not always trigger an AKI alert if their median creatinine (days -7 to -365) is
elevated by previous episodes of AKI (leading to a spuriously high baseline creatinine being
generated within the current AKI algorithm).

In summary, AKI Warning Stage Test Results are only an aid to prompt recognition of AKI. AKI alerts
should not be relied upon to detect all AKI cases in a timely fashion, nor replace close inspection and
comparison of patient serum creatinine measurements. To reiterate, AKl is a clinical diagnosis —The
gold standard for AKI diagnosis is clinician review of current and previous blood results —taking
clinical context into account —and comparing against AKI diagnostic and staging criteria.
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What is the stage of AKI?

The severity of AKl is described by categorising into three stages, with stage 1 being the least severe
and stage 3 being the most severe (see Box 1).! Table 1 provides guidance on the timeliness of
clinical response according to stage, with consideration of a more prompt response required with
increasing severity irrespective of other clinical factors.

Increasing severity of AKI correlates with higher risk of worse outcomes. Depending on clinical
context, AK| stage 1 can usually be managed in primary care whereas AKI stage 3 should usually be
managed in secondary care. Table 1 also highlights risk factors and clinical features prompting earlier
clinical review.

Is there a history of acute illness?
If a blood test has been taken in the context of an episode of acute illness, then consider AKI likely
until proven otherwise irrespective of stage.

What was the reason for the blood test? Have kidney function blood tests been taken in the context
of a patient presenting with an episode of acute illness but which was deemed not to require
immediate admission at the point of initial assessment? — see Tables 1 & 2 to support timely
assessment and management. Examples for consideration include patients who have had blood tests
taken in the context of an episode of acute illness such as diarrhoea or vomiting caused by
gastroenteritis, urinary tract infection, or respiratory infection. Reviewing the patient to assess for
evidence of sepsis, hypotension and hypovolaemia will help determine appropriate management.

Think Sepsis:

Clinical evaluation of acute illness requires an assessment for infection and particularly for sepsis,
which demands urgent attention.? Sepsis is defined as ‘life-threatening organ dysfunction caused by
a dysregulated host response to infection.”* In lay-terms, it is a ‘life-threatening condition that arises
when the body’s response to infection injures its own tissues.”*” In order to aid recognition, the
National Confidential Enquiry into Patient Outcome and Death (NCEPOD) report into sepsis
recommends that ‘an early warning score’ should be used in both primary and secondary care.”
Patients suspected of having sepsis require immediate admission, whether or not they have AKI.*

Think Hypotension:

The development of absolute hypotension (systolic blood pressure less than 90 mmHg) or relative
hypotension (an unexpected fall of 40 mmHg from a previous baseline even if blood pressure
remains within the normal range) is a clinical red flag. In this setting, consider hypovolaemia, sepsis,
review all anti-hypertensive drugs and consider the need for hospital admission.™***

Think Hypovolaemia:

Hypovolaemia associated with any type of insult including dehydration or over-diuresis is probably
the most modifiable risk factor for acute kidney injury. Management in the community includes
ensuring maintenance of fluid intake and correction of hypovolaemia. Patients who are particularly
at risk of dehydration in the community include those who have neurological or cognitive
impairment or disability, which may mean limited access to fluids because of reliance on a carer.?
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Assessment of volume status is essential. Evaluation of volume status should be based on history
(particularly of fluid intake and all fluid losses) and clinical examination (including pulse, blood
pressure (BP), jugular venous pressure, capillary refilling, dry axillae; recent change in weight and
postural change in pulse and BP; and absence of signs of fluid overload including peripheral
oedema).**®

Note that patients may develop non-oliguric or polyuric AKI as well as oliguric AKI. If there is evidence
of hypovolaemia, admission should be considered for appropriate intravenous fluid replacement and
monitoring.

Is there evidence of hyperkalaemia?
The presence of hyperkalaemia is a complicating factor and its presence needs to be considered
when responding to AKI Warning Stage Test Results.

The Renal Association guidelines recommend that all patients with severe hyperkalaemia (> 6.5
mmol/I irrespective of kidney function) are referred to secondary care for immediate assessment and
treatment.””’

The urgency in assessment of patients with mild (K+ = 5.5-5.9 mmol/L) or moderate (K+ 6.0-6.4
mmol/L) hyperkalaemia depends on clinical context. Findings from a Think Kidneys consensus
process, using RAND methodology, indicated a need to consider earlier review for patients with
moderate hyperkalaemia associated with an AKI Warning Stage Test Result irrespective of AKI
severity (see Table 1). %

http://bit.ly/hyperkalaemia-guidelines
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Does the patient have existing significant co-morbidities and risk factors?

Box 2. Risk Factors associated with Acute Kidney Injury*?
Patient specific — Susceptibility Situation specific — Exposure

Older age

Immunosupressed or deficient
immunity e.g. malnutrition, patients
with cancer

CKD (eGFR <60)

Diabetes mellitus

Heart failure

Liver disease

Past history of AKI

Neurological or cognitive
impairment or disability, which may
mean limited access to fluids
because of reliance on a carer
Symptoms or history of urinary tract

Hypovolaemia, dehydration, reduced
oral intake

Hypotension

Sepsis

Post-operative

Use of iodinated contrast agents within
the past week

Use of drugs such as non-steroidal anti-
inflammatory drugs [NSAIDs],
angiotensin-converting enzyme [ACE]
inhibitors, angiotensin Il receptor
antagonists [ARBs] and diuretics) within
the past week, especially if
hypovolaemic

obstruction, or conditions that may
lead to obstruction

Box 2 highlights factors to consider when responding to an AKI Warning Stage Test Result.
Responding to test results in patients with Chronic Heart Failure and/or Chronic Kidney Disease
requires particular attention.

AKI Warning Stage Test Results in the context of Chronic Heart Failure
Patients with chronic heart failure represent a population with increased morbidity and mortality,
and account for 5% of all emergency medical admissions to hospital.”® Responding to AKI Warning
Stage Test Results generated for patients with known chronic heart failure requires particular
attention:
Patients are at increased risk of acute kidney injury during episodes of acute illness.?
Patients with chronic heart failure require increased monitoring of their renal function:
Pharmacological treatment of chronic heart failure can include use of angiotensin-converting
enzyme (ACE) inhibitors, angiotensin 2 receptor antagonists (ARB), aldosterone antagonists
and diuretics, all of which have a renal effect.?®?*

Better evidence on how to respond to changes in serum creatinine in the context of chronic heart
failure is needed. Trade-offs exist and whilst awaiting an evidence base, an important rule of thumb
is to treat the patient and not the blood result. In order to put the blood test in a clinical context, key
guestions to consider include:
What is the patient’s clinical status and stability? What is the patient’s volume status: is the
patient fluid overloaded? About right? Or is it possible that they have become over-
diuresed? In which case, hypovolaemia may be causing genuine AKI.
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Does the patient have an inter-current acute illness?

Has there been a recent increase in the dose of drug therapy (diuretics, ACE Inhibitors, ARBs,
aldosterone antagonists — see below)?

Is there any abnormality of serum potassium or serum sodium? — hyponatraemia and hypo-
or hyper-kalaemia may justify a change in treatment or specialist referral even if the rise in
serum creatinine does not.

AKI Warning Stage Test Results in the context of CKD

CKD is the most consistently reported condition associated with acute kidney injury and it is advised
that measuring serum creatinine should be considered in adult patients who have CKD and present
with an episode of acute illness.?’

As indicated above, it is important to determine whether the AKI Warning Stage Test Result
represents true AKI (see pages 6 and 7). In terms of timeliness in response, consider earlier clinical
review for patients with a known history of CKD stages 4 or 5, or in a patient who has had a history of
a kidney transplant (see Table 1). This reflects NICE guidance, which recommends discussing the
management of these patients with a nephrologist as soon as possible.?

Has there been a recent increase in the dose of pharmacological therapy?

As indicated within NICE Clinical Guidelines for Acute Kidney Injury (cg169), it is important to assess
whether the introduction, or change in dose, of a diuretic, ACE Inhibitor, ARB, or aldosterone
antagonist may have contributed to a significant rise in serum creatinine.”” *° >*Understanding clinical
context is central to interpreting these changes.

Current guidance is that serum creatinine should be checked between one to two weeks after
initiation of an ACEi/ARB and that an increase of up to 30% from baseline is acceptable (and up to
50% in patients with chronic heart failure), as long as the patient is asymptomatic and the rise is
stable.”** This rise reflects the changes in glomerular haemodynamics as above and is not a sign of
nephrotoxicity. AKl would only be diagnosed if this rise was greater than 50% (the increment of
>26pumol/l does not apply because the gap between blood tests should be >48hrs).*

Is Intrinsic Kidney Disease suspected?
Think about acute nephritis based on history or examination including evidence of proteinuria and
haematuria on urinalysis without evidence of urinary tract infection, or trauma due to
catheterisation. Consider systemic symptoms associated with intrinsic renal disease: arthralgia,
arthritis, mononeuritis multiplex, rash, uveitis, epistaxis or haemoptysis. There are some ‘red flag’
signs that help to identify this group of AKI patients so they can be referred to nephrology early.*?
Key questions to consider:

Has urinalysis been carried out and what did it show?

o Dip the urine: this is an important diagnostic step.

o AKl and negative urinalysis: usually pre-renal causes (also consider drug causes).

o AKl with blood and protein only (without evidence of UTI, or trauma due to

catheterisation): consider wider differential diagnoses including intrinsic kidney disease.
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In the absence of an obvious cause of AKI, consider if any new drugs have been introduced
that have a temporal relationship to the change in renal function: especially antibiotics and
PPls.

o AKl in relation to the introduction of a new drug (Proton Pump Inhibitor, NSAID,
antibiotic, diuretic, allopurinol) without any other explanations for AKI may indicate
drug-induced interstitial nephritis (NB eosinophilia should increase suspicion of drug-
induced interstitial nephritis, but many patients with this do not have eosinophilia).

AKI with systemic symptoms of inflammatory process: vasculitic rash, arthralgia, epistaxis or

haemoptysis.

AKI in context of high calcium (hypercalcaemia can cause AKI; may also be an indicator of

myeloma).

Consider early clinical review if intrinsic kidney disease is suspected (see Table 1). This reflects NICE
guidance, which recommends discussing the management of AKI with a nephrologist as soon as
possible when the differential diagnosis includes tubulointerstitial nephritis, glomerulonephritis
(indicated by haematuria/proteinuria), systemic vasculitis, or myeloma.

Is urinary tract obstruction suspected?

Consider urinary tract obstruction when history or examination suggests the patient may have renal
stones, pyonephrosis, blocked catheter, pelvic mass, enlarged prostate, known prostate or bladder
disease, abdominal or pelvic carcinoma, retroperitoneal fibrosis, known previous hydronephrosis,
recurrent UTI; or other conditions consistent with possible obstruction.*?

N.B. Think about concomitant pathologies (e.g. pre-renal and post-renal) contributing to the

development of AKI. Think about the cause of AKI and if clinical assessment points to evidence of
urinary tract obstruction then the patient needs urgent specialist urology referral.
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Table 1. Acute Kidney Injury: Recommended response times to AKI Warning Stage Test Results for Adults in Primary Care

AKI Warning Stage Test Result
Confirm or refute automated AKI Test Result by
comparing patient’s current creatinine within
clinical context against baseline creatinine

Clinical Context Within Which Blood Test Taken”
If clinical context is unknown, then assume high pre-test probability until proven otherwise

LOW Pre-test Probability of AKI
Stable Clinical Context

HIGH Pre-test Probability of AKI
Context of Acute lliness

AKI Warning Stage 1
Current creatinine 21.5 x baseline level
(or creatinine rise >26 umol/L <48 hrs)

Consider clinical review < 72 hours of e-alert*®
If AKI confirmed— manage as per table 2

AKI Warning Stage 2
Current creatinine >2 x baseline level

AKI Warning Stage 3
Current creatinine >3 x baseline level
(or creatinine 1.5 x baseline and >354 umol/L)

¥ UK Renal Association Clinical Practice Guidelines (2014) recommends emergency assessment and treatment of severe hyperkalaemia (K'>6.5mmol/I) — http://bit.ly/hyperkalaemia-guidelines

Refer to main guidance document. The table is a guide to support an initial response to an AKI Warning Stage Test Result but clinical judgement must prevail.

The table does not apply to children and young people (<18 years) or patients receiving end of life care.
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Table 2: Recognising and Responding to Acute Kidney Injury for Adults in Primary Care *

History of acute lliness?
e Think Sepsis
e Think Hypotension

Intrinsic kidney disease?
(E.g. vasculitis)
e Think Urinalysis

Urinary tract obstruction?

Any medication which could
exacerbate AKI?

Consider withholding:

o NSAIDs

e Diuretics

e Antihypertensive
medication

Any medication which may
accumulate and cause harm
during AKI?

Any new medication that may
cause AKI?(E.g. drug induced
tubulo-interstitial nephritis)

What is the patient’s volume
status?

If hypovolemia present:

e When did patient last pass
urine?

e (Can the patient increase
fluid intake?

e |sadmission for IV fluid
replacement and
monitoring required?

Does the patient have and/or
need carer support?

Does the patient need acute
admission?

If not, when will you review?

Have you ensured handover?®

* Refer to main guidance document

* Refer to medicines optimisation toolkit for primary care

¥ Refer to overarching principles in communication of diagnostic test results https://www.england.nhs.uk/patientsafety/discharge

The table is a guide to support recognition and response to AKl in primary care
The table does not apply to children and young people (<18 years) or patients receiving end of life care
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Appendix A: Other Useful Resources

Guidelines for Medicines Optimisation in Patients with AKI

Points to note and factors to consider in the medicines management of patients either with, or at
risk of AKI. For example, which medications should or should not be suspended, which may be
used with caution and alternative therapeutic options.

Quick Guide to Potentially Problematic Drugs and Actions to Take in Primary Care

When or if to re-start drugs after an episode of AKI

Patient Leaflets — for 1) patients at risk of AKI, and 2) a patient who has had an episode of AKI

Other resources to help your practice include:

A short film on AKI and primary care

Statement on ‘Sick Day Guidance’ from Think Kidneys

Communities at Risk of Developing AKI — publication detailing those most at risk of AKI

Understanding what the public know about their kidneys — report of low awareness and
understanding of kidneys, their function and how to keep them healthy

Why measure AKI data? Background to the patient safety alert for AKl and prevalence

The RCGP e-learning renal module is in the final stages of development and includes AKI- should
be live during June 2016.

For more information on AKI and resources on its prevention, detection, treatment and
management, visit www.thinkkidneys.nhs.uk/aki
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		CONTACT INFORMATION FOR RENAL PHARMACISTS at Royal Cornwall Hospitals Trust



		Johanna Walkers – Directorate Pharmacist in Renal and Acute Medicine and Independent Prescriber

		Available Monday, Thursday, Friday (8am-5pm)

		Bleep 3936 (01872 250000)

Jo.walkers@nhs.net



		Pollyanna Hart – Specialist AKI and Renal Pharmacist 

		Available Monday-Friday (8:40am-5pm)

		Bleep 3938 (01872 250000)

Pollyanna.hart@nhs.net








		CONTACT INFORMATION for Renal Dieticians at Royal Cornwall Hospitals Trust



		Susan Kennedy – Lead Renal Dietician

		Available Monday – Friday (9am-5pm)

		Via mobile  (01872 250000)

Susan.kennedy17@nhs.net



		Stuart Gerty – Renal Dietician

		Available Monday-Friday (9am-5pm)

		Bleep 2888 (01872 250000)

Stuart.gerty@nhs.net








		AKI STAGE

		Serum creatinine criteria 

		Urine output criteria



		1

		Increase in serum creatinine of 26 micromol/litre or more within 48 hours

OR
1.5 to 2-fold increase from baseline

		Less than 0.5 ml/kg/hour for more than 6 hours*



		2

		Increase in serum creatinine to more than 2 to 3-fold from baseline 

		Less than 0.5 ml/kg/hour for more than 12 hours



		3

		Increase in serum creatinine to more than 3-fold from baseline

OR

Serum creatinine more than 354 micromol/litre with an acute increase of at least 44 micromol/ litre

		Less than 0.3 ml/kg/hour for 24 hours or anuria for 12 hours 





 Acute Kidney Injury stages

* Urine output of less than 0.5 ml/kg/hour more than 8 hours in children and young people



(Implementing NICE Guidelines)


		SICK DAY GUIDANCE STATEMENT



		RCHT Renal Department are in agreement with the current guidance whereby Sick Day Guidance should be provided on an individual patient basis rather than as a set of specific rules. 








