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Managing chronic kidney disease 
in primary care  
Helen Rainey

Abstract
Chronic kidney disease is a common long-term condition often 
caused by diabetes or hypertension. It rarely causes symptoms in 
the early stages, but is associated with increased morbidity and 
mortality and may worsen to end stage kidney disease. The risks 
of complications can be reduced through early identification, good 
management and self-management. The number of guidelines 
relevant to this group of patients can be confusing and this article 
provides advice about the application of guidelines in practice. It also 
signposts readers to resources, which can be useful when planning 
individualised care with patients. 
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Chronic kidney disease (CKD) is a term that describes 
a persistent reduction in kidney function, but has 

a variety of causes. It is most commonly a consequence 
of diabetes and/or hypertension and old age, but there 
are many other causes, some of which have specific 
treatments. These less common causes of CKD are 
usually diagnosed and managed in specialist renal 
centres; however, most CKD is managed by non-renal 
specialists. This article will focus on general CKD 
management, which is broadly similar irrespective of the 
cause of CKD and is usually provided in primary care. 

CKD is a global public health problem, affecting an 
estimated 5–7% of the population worldwide (Couser 
et al, 2011). Up to 25% of people with hypertension also 
have CKD, while almost 40% of those with diabetes 
will develop CKD in their lifetime (Couser et al, 2011). 
The number of people with CKD is expected to rise 
due to increases in type 2 diabetes, hypertension and 
obesity in an ageing population. In England, it has been 
estimated that 6.1% of all adults have CKD; it is more 
common in the elderly, 2% of people aged <64 years 
have CKD compared to 33% of people aged 75 years 
and over (Public Health England, 2014). CKD does not 
usually cause any symptoms in the early stages, but as it 
worsens symptoms become more frequent and severe. 

The functions of the kidneys are shown in Box 1. In the 
early stages of CKD, patients may develop high blood 
pressure, experience tiredness or need to pass urine 
more often overnight. As CKD worsens patients may 
experience increasing symptoms including swollen 
ankles (fluid retention), leg cramps at night, itchy skin, 
painful gout or reduced appetite. CKD can ultimately 
worsen to end-stage kidney disease (ESKD), which 
is fatal unless treated with kidney transplantation 
or dialysis. The Kidney Disease: Improving Global 
Outcomes (KDIGO) categories of CKD stage are shown 
in Table 1 (KDIGO, 2013). In the UK, more than 63 000 
adults have ESKD and are being treated with dialysis or 
transplantation (Renal Registry, 2017); the number who 
choose not to dialyse or who are not known to renal 
services and die with ESKD is unknown. 

CKD often occurs alongside other long-term health 
conditions and is sometimes described as a normal 
consequence of ageing. This has led to concerns about 
over-diagnosis of the condition causing patients 
unnecessary anxiety (Moynihan et al, 2013). CKD is 
associated with an increased risk of cardiovascular 
disease, acute kidney injury (AKI), or death. However, 
there is good evidence that appropriate management 
can reduce these risks (National Institiute for Health 
and Care Excellence (NICE), 2014a). It is important 
that people with CKD are identified and managed 
to reduce risk, and informed about their diagnosis 
so they can fully participate in decisions about their 
treatment and care. NICE Clinical Guideline 182 
(2014a) makes recommendations for the identification 
and management of CKD in adults, and regular testing 
for CKD in people at risk was highlighted in NICE 
Quality Standard 5 as a priority area that still requires 
improvement (NICE, 2017). 

Diagnosis of CKD
CKD rarely causes symptoms until it is in the advanced 
stages so it is most often identified through routine 
screening of people who are at risk (those with diabetes 
or hypertension) or by chance when tests are ordered 
for another reason. For this reason, it is often detected 
by practice nurses in primary care. 

CKD is defined as a structural or functional 
abnormality of the kidney that is present for more 
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than 3 months. Functional abnormality is detected 
by a reduction in glomerular filtration rate (GFR) 
(<60 ml/min/1.73 m2) or an increase in proteinuria 
(albumin:creatinine ratio  (ACR) >3 mg/mmol). A first 
abnormal result should be repeated within 2 weeks 
or sooner to exclude AKI or rapidly progressive CKD 
and should lead to a consideration of the likely cause 
of CKD. It should be confirmed on repeat testing 
after 3 months before making a diagnosis of CKD. 
Structural abnormalities may be detected through 
scans, such as ultrasound.

NICE (2014a) recommends that CKD should be 
classified based on estimated GFR (eGFR), ACR and 
cause to help to guide frequency of monitoring and 
management. The risk of complications and progression 
to ESKD increases with a reduction in eGFR or an 
increase in ACR or both (KDIGO, 2013) so it is 
important that both are monitored. Figure 1 shows risk 
of progression and suggested frequency of monitoring 
based on eGFR and ACR. 

Estimated glomerular filtration rate
GFR is a measure of the filtering capacity of the kidneys 
and can be directly measured in a nuclear medicine 
scan. Such tests are expensive and inconvenient for 
patients so a number of equations have been developed 
that estimate GFR based on serum creatinine, age, 
gender and ethnicity. In the UK, laboratories routinely 
calculate estimated GFR (eGFR) using either MDRD 
or CKD-EPI equations, but a correction factor must 
be applied for people of black ethnicity (because black 
people tend to have greater muscle mass so produce 
more creatinine). Because serum creatinine is related 
to muscle mass, eGFR may not be accurate in people at 
extremes of muscle mass.

NICE (2014a) recommends not eating meat for 
12 hours before the blood test because an increase 
in creatinine from consuming protein can lead to 
a transient decrease in eGFR; however, in practice 
this is rarely followed. eGFR may also decrease with 
dehydration and it is advisable to inform patients to 
remain well-hydrated before their eGFR blood test. 
Transient decreases in eGFR are frequently seen when 
blood is taken for eGFR when patients are fasting (for 
example for a cholesterol check). 

It usually takes many years for CKD to worsen 
to ESKD, so the rate of change in eGFR is clinically 
very important. This can most easily be visualised by 
looking at a graph of eGFR against time, which can 
be automatically generated in the patient’s electronic 
health care record. This has been shown to be a useful 
tool to identify progressive CKD (Kidney Research 
UK, 2013). A large drop in eGFR (>15 ml/min/1.73m2) 
may indicate AKI or rapidly progressive CKD and the 
patient’s clinical condition should be checked and blood 
tests repeated within 2 weeks (and results discussed 
with a nephrologist if no improvement).

Figure 1. Relationship between ACR and GFR with risk of progression of 
kidney disease and suggested frequency of monitoring (times per year)

Green = low risk; yellow = moderately increased risk; orange = high risk; red = very high risk

Based on: KDIGO (2013) 
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G2 60–80 ≤1 1 ≥1

G3a 45–59 1 1 2

G3b 30–44 ≤2 2 ≥2

G4 15–29 2 2 3

G5 <15 4 ≥4 ≥4

Table 1. Chronic kidney disease 
categories 

Stage
eGFR (ml/
min/1.73 m2)

Kidney function

1 >90 Normal or high

2 60–90 Mildly decreased

3a 45–59 Mildly to moderately decreased

3b 30–44 Moderately to severely decreased

4 15–29 Severely decreased

5 <15 Kidney failure

From: Kidney Disease: Improving Global Outcomes (2013)

Box 1. Functions of the kidneys: 
homeostasis

 ■ Excretion of metabolic wastes (urea and creatinine)
 ■ Regulation of: body water volume    
   body water osmolality    
   electrolyte balance    
   acid-base balance

 ■ Metabolic activation of vitamin D (bone health)  
          production of renin (blood pressure)  
          production of erythropoetin (anaemia)
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<60 ml/min/1.73m2), discussion with a nephrologist to 
consider the merits of a nuclear medicine scan should 
be considered.

Proteinuria (albuminuria)
Proteinuria may occur before eGFR starts to drop and 
it is associated with an increased risk of progression to 
ESKD. Proteinuria should be quantified as albuminuria 
(ACR) as this is most likely to detect small amounts 
of protein. An early morning urine sample, when 
urine is concentrated, is preferred for the same reason. 
However, any clean catch urine sample can be tested 
and should be sent if it is difficult to obtain an early 
morning specimen. 

Transient proteinuria may occur following strenuous 
exercise or urinary tract infection, so tests should be 
repeated to confirm proteinuria with the patient having 
not exercised for 48 hours or once the infection has 
resolved as appropriate.

An ACR >70 mg/mmol should be discussed with 
a nephrologist (unless the patient is diabetic and 
proteinuria already being treated).

Cause
CKD is often detected through screening people who 
are considered to be at risk, for example in people with 
diabetes or hypertension. However, other causes of 
CKD should be considered when CKD is first detected 
to ensure that opportunities to treat an underlying cause 
are not missed. The tests required for diagnosis can be 
seen in Table 2.

Advice should be sought from a nephrologist about 
the merits of further investigations, such as kidney 
biopsy if there is doubt about the cause of CKD.

Informing patients and coding
Once CKD has been diagnosed it is important to 
inform patients so that they can make informed 
decisions about their care. It may be helpful to talk 
about ‘long-term kidney damage’ from diabetes or high 
blood pressure rather than chronic kidney disease when 
explaining CKD.

Questions patients often ask about CKD include:
 ■ What has caused my CKD?
 ■ How bad is it? 
 ■ Will it get better?
 ■ What effect will it have on me?
 ■ How can I stop it from getting worse?
These questions can be a useful starting point when 

discussing a diagnosis of CKD to ensure that patients 
gain an understanding of their individual risks. For 
example an elderly person with stable CKD may be 
more likely to develop AKI than to progress to ESKD 
so management should focus on minimising the risk of 
AKI and avoiding nephrotoxins. However, a younger 
person with proteinuria should be informed that they 
are at high risk of complications (including progression 

Figure 2. A conversation map to guide conversations about CKD  
(Thomas and Rainey, 2017)

Table 2. Tests required for the 
diagnosis of chronic kidney disease

Dipstick urine for 
haematuria

Haematuria with proteinuria may indicate 
glomerular disease and should be discussed 
with a nephrologist

Haematuria without proteinuria may indicate 
cancer and should be referred to a urologist

Midstream urine to 
check for urinary tract 
infection

Retest for proteinuria once infection is 
resolved

Ultrasound scan

Obstruction should be discussed with a 
urologist

Small kidneys indicate chronic damage

Cysts are a common finding in CKD but 
should be discussed with a nephrologist if 
polycystic kidney disease is suspected

Blood test
Myeloma screen and virology testing (hepatitis 
B, hepatitis C and HIV) should be considered 
to exclude other causes of proteinuria

A high eGFR (>90 ml/min/1.73m2) may be 
observed in patients with early diabetic CKD because 
of hyperfiltration – where the kidneys excrete excess 
glucose and patients may report polyuria. The high 
eGFR can give false reassurance that a patient does not 
have CKD so it is important that proteinuria is also 
measured to identify early CKD. 

If an accurate GFR is needed (for example to either 
confirm or refute a diagnosis of CKD when eGFR is just 
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to ESKD) over their lifetime and all risk factors should 
be managed vigorously. 

Education tools and patient leaflets can help to 
explain CKD, a conversation map developed to guide 
conversations about CKD is shown in Figure 2.

A diagnosis of CKD should be coded in the patient’s 
electronic health care record. This enables practices 
to recall patients with CKD for monitoring and some 
systems contain prescribing alerts about potentially 
nephrotoxic medications. The National CKD Audit 
(2017) has shown an association between coding and 
a reduction in mortality and hospital admissions, and 
improvements in care processes such as blood pressure 
control and statin prescribing. It is likely that these 
benefits are related to increased awareness about CKD 
in practices that routinely record CKD codes.

Treatment of CKD
Management of CKD should focus on treating 
underlying causes, reducing proteinuria, managing 
risk factors, preventing AKI and avoiding harmful 
medications. Regular monitoring is important to 
identify worsening CKD and enable timely referral 
to a nephrologist. The key factors to consider are 
summarised below:

Treating proteinuria 
Treating proteinuria with an angiotensin converting 
enzyme (ACE) inhibitor or angiotesin receptor blocker 
(ARB) reduces progression of CKD and reduces 
cardiovascular risk (Gansevoort et al, 2013). The risks 
and benefits of these should be discussed with all 
patients with proteinuria 

 ■ When ACR >70 mg/mmol irrespective of blood 
pressure

 ■ When ACR >30 mg/mmol if hypertension is present
 ■ When ACR >3 mg/mmol if diabetes is present.
Patients should take the maximum tolerated dose of 

either ACE inhibitor or ARB, but not both (as there is 
no evidence of increased benefit) (NICE, 2014a).

ACE inhibitors and ARBs reduce blood flow 
through the kidney so may cause a reversible decrease 
in eGFR or increase in serum potassium. eGFR and 
potassium should be checked before commencing an 
ACE inhibitor or ARB and then rechecked 2 weeks after 
every dose increase. 

 ■ Do not start ACE inhibitors or ARBs if serum 
potassium is >5.0 mmol/l and consider stopping if 
potassium is >6 mmol/l

 ■ Stop ACE inhibitors or ARBs if eGFR falls by 25% or 
more from baseline (NICE, 2014a).
A low-potassium diet may reduce serum potassium 

and allow patients to continue an ACE inhibitor or ARB 
and this should be discussed with appropriate patients. 
New potassium binders (which prevent absorption of 
dietary potassium) are becoming available and may 
allow safe continuation of ACE inhibitors or ARBs.

Research is underway to test the efficacy of 
SGLT-2 inhibitors and aldosterone antagonists at 
reducing proteinuria, which may lead to alternative 
recommendations for treatment in the future.

Hypertension 
Hypertension is the most common cause of CKD and 
good blood pressure (BP) control is the most important 
factor to slow progression. Most patients will require 
antihypertensive medication, but they should also be 
encouraged to make lifestyle changes. Antihypertensive 
medication should be prescribed according to NICE 
CG127 (NICE, 2016) in patients without proteinuria, 
but should be changed to an ACE inhibitor or ARB in 
those who develop proteinuria (ACR >30 mg/mmol). 

Blood pressure targets:
 ■ CKD without diabetes or proteinuria  
<140/90 mmHg (target range systolic BP 120–
139 mmHg)

 ■ CKD with diabetes or proteinuria (ACR >70 mg/
mmol) <130/80 mmHg (target range systolic BP 
120–129 mmHg)
These blood pressure targets may not be appropriate 

in frail, elderly patients due to the risk of falls.

Diabetes
People with diabetes and ESKD are more susceptible 
to cardiovascular complications than people without 
diabetes. Early identification of diabetes-associated 
CKD should prompt escalation of treatment as it can 
delay ESKD and reduce complications. Proteinuria 
may develop before eGFR falls, so diabetes monitoring 
should include ACR as well as eGFR testing. The 
National Diabetes Audit (2018) has shown that ACR 
is the most frequently missed care process in diabetes 
annual reviews suggesting that opportunities to detect 
CKD early and treat proteinuria are being missed.

Patients with poorly controlled diabetes and CKD 
should be supported to improve their glycaemic 
control, but as CKD worsens, the risk of hypoglycaemia 
increases so targets should be individualised (Winocour 
et al, 2018). Winocour et al (2018) have recently 
produced clear guidance about treatment targets and 
medications suitable to manage hyperglycaemia in 
patients with CKD.

Metformin should be reduced when eGFR <45 ml/
min/1.73m2 and stopped when eGFR <30 ml/
min/1.73m2 because of an increased risk of lactic 
acidosis. Alternative medication may be needed and 
should be chosen based on eGFR and comorbidity 
(Winocour et al, 2018).

Obesity
Obesity is a recognised cause of CKD and patients 
with CKD should be encouraged to maintain a healthy 
weight. Obese patients with proteinuria should be 
supported to lose weight and proteinuria treated as 
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above. Risks and benefits of bariatric surgery should be 
discussed when appropriate. 

Cardiovascular disease
Cardiovascular disease is the most common cause of 
death in patients with CKD, who are much more likely to 
die from cardiovascular disease than to progress  
to ESKD. Cardiovascular risk increases as eGFR  
reduces and NICE recommends that all patients with 
CKD should be offered lipid-lowering medication 
(NICE, 2014b).

A reversible reduction in eGFR may occur when 
diuretics are used to treat fluid retention. This should be 
accepted when diuretics are needed for symptom control.

Healthy lifestyle 
Patients with CKD should be encouraged to adopt a 
healthy lifestyle to reduce the risk of worsening CKD 
and cardiovascular complications. Advice should 
include the importance of good diabetes and blood 
pressure control as well as:

 ■ Stopping smoking
 ■ Reducing salt intake (salt substitutes should be 
avoided because of risk of hyperkalaemia)

 ■ Drinking 1.5–2 litres of fluid daily (there is 
currently no evidence that drinking more than this 
slows CKD decline)

 ■ Exercising
 ■ Eating a healthy diet (a low-potassium or low-
phosphate diet is not usually needed until eGFR 
is severely reduced and should be based on 
individual blood test results. Low-protein diets are 
not generally recommended because of the risk of 
malnutrition).

Avoiding nephrotoxins
A new diagnosis of CKD should prompt a medication 
review to check for medications that are potentially 
damaging to kidneys and alternatives should be offered 
if possible. Some key medications associated with 
worsening CKD include nonsteroidal anti-inflammatory 
drugs (NSAIDs), methotrexate and lithium. There is 
also increasing evidence of an association between 
proton pump inhibitors and CKD (Xie et al, 2016). 
Risks and benefits should be discussed with patients 
and their specialist teams – for example, withdrawal of 
lithium should always be done under supervision of a 
mental health specialist. When nephrotoxic medication 
is continued it may be appropriate to monitor kidney 
function more frequently.

Patients should be advised to be cautious about 
using over-the-counter medicines such as ibuprofen 
and diclofenac, including gels, and should check all 
medications with a known pharmacist. They should 
be advised that some herbal medicines can be harmful 
and encouraged to avoid recreational drugs or high-
protein supplements.

Preventing AKI 
People with CKD are at increased risk of AKI – a 
sudden (often reversible) worsening of kidney function 
at times of acute illness – and should be advised that 
illnesses such as diarrhoea and vomiting or infection 
should be treated promptly. ‘Sick day guidance’ includes 
increasing fluid intake and temporarily stopping some 
medications, such as ACE inhibitors, ARBs, metformin 
or diuretics. Think Kidneys has produced a package of 
resources to help prevent and manage AKI in primary 
care, which is available at https://www.thinkkidneys.
nhs.uk/aki/resources/primary-care/

A card to help manage AKI in primary care is shown 
in Figure 3.

Complications of CKD 
and progression
As CKD worsens, patients are more likely to develop 
complications:

 ■ Anaemia becomes more common when eGFR is 
<45 ml/min/1.73m2 so haemoglobin should be 
monitored and anaemia investigated and managed 
as per NICE Guideline 8 if haemoglobin is less than 
11.0 g/dL (NICE, 2015).   

 ■ Renal bone disease may start to develop and calcium, 
phosphate and parathyroid hormone should be 
measured when eGFR <30 ml/min/1.73m2. This is 
usually managed by nephrologists and advice should 
be sought about any abnormalities detected.

 ■ Patients with eGFR <30 ml/min/1.73m2 should 
be considered for referral to nephrology for 
management of complications and timely 
preparation for ESKD – dialysis, transplantation or 
end-of-life care. Frail, elderly patients may not gain 
benefit from dialysis and may find attending hospital 
appointments difficult. Such patients may be more 
appropriately managed in primary care with support 
from renal services but advanced planning  
is essential. 

Conclusions
CKD is commonly identified and managed in primary 
care where it is often a consequence of long-term 
conditions such as diabetes or hypertension. Clinicians 
such as practice nurses are ideally placed to help 
patients reduce their risk of worsening CKD and 
complications because of their knowledge about and 
regular contact with their patients. Supporting patients 
to manage their underlying condition and encouraging 
a healthy lifestyle can slow worsening of CKD and a 
prompt response to acute illness can prevent devastating 
AKI. Safe prescribing of medications with avoidance of 
harm is the key to this. Nephrology services should be 
contacted for advice about diagnosing and managing 
CKD as needed to enable timely preparation for 
treatment of ESKD.

Downloaded from magonlinelibrary.com by 185.049.074.145 on November 12, 2018.



Nurse Prescribing 2018 Vol 16 No 11  547

Clinical Focus

©
 2018 M

A
 H

ealthcare Ltd Figure 3. Practical guide to AKI (©Think Kidneys)

Acute kidney Injury is a sudden and recent 
reduction in a person’s kidney function. it is 
often referred to as AKI.

Signs and symptons:

• Reduced urine output

• Changes to urine colour

• Nausea, vomiting

• Evidence of dehydration

• Thirst

• Confusion and drowsiness

Acute kidney injury is a sudden and recent 
reduction in a person’s kidney function. It is 
often referred to as AKI.

Signs and symptons:

• Reduced urine output

• Changes to urine colour

• Nausea, vomiting

• Evidence of dehydration

• Thirst

• Confusion and drowsiness

• A blood test is needed to confirm AKI and 
grade the severity. Full details can be found 
at www.thinkkidneys.nhs.uk

• When referring your patients on, use SBAR

• Situation: The patient may have AKI?

• Background: Risk factors, medications, 
acute illness

• Assessment: Urine output, fluid intake, 
dehydration, BP, symptoms etc

• Recommendation: The patient may have AKI 
– they may need a blood test, a review of 
their medication and possible admission

Check urine colour.

Remember:  Healthy pee is 1 to 3.  
 4 to 8 – you must hydrate. 

1 2 3 4 5 6 7 8

How to reduce the risks of AKI

Patients at risk:

• Age more than 75 years

• Chronic kidney disease

• Age more than 75 years

• Previous AKI

• Diabetes ???

• Heart failure

• Vascular disease

• Liver disease

• Cognitive impairment

AKI risk events:

• Sepsis, eg. Pneumonia, cellulitis, UTI etc

• Toxins, eg. NSAJCs, ???

• Hypertension, eg. relative to baseline ???

• ???, eg. ??? vomitting, diarrhoea ???

• Major surgery (planned or emergency

Patients at risk:

• Age more than 75 years

• Chronic kidney disease

• Previous AKI

• Diabetes mellitis

• Heart failure

• Vascular disease

• Liver disease

• Cognitive impairment

AKI risk events:

• Sepsis, eg. pneumonia, cellulitis, UTI etc

• Toxins, eg. NSAIDs, gentamicin, herbal 
remedies

• Hypotension, eg. relative to baseline BP

• Hypovolaemia, eg. haemorrhage, vomiting, 
diarrhoea 

• Major surgery (planned or emergency)

Think drugs:

• Any medication which could worsen AKI?

• Consider withholding • NSAIDs • Diuretics • 
Antihypertensive medication

• Any medication which may accumulate and 
cause harm during AKI?

• Any new medication that may cause AKI?

When assessing patients:

• Have they passed urine?

• Are they dehydrated?

• Do they have any risk factors for AKI?

• Do they need emergency treatment or a 
GP visit?

‘Think kidneys’ Could my patient have acute kidney injury?

‘Think kidneys’ What should I do next?

www.thinkkidneys.nhs.uk

 Think Risk
• Who is vulnerable?
• Why?

  Think Trigger
• Infections
• Vomiting
• Medications

  Think Kidneys
• Advice can be found at: 

www.thinkkidneys.nhs.uk 
from your pharmacist and your GP
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Key Points
 ■ Chronic kidney disease (CKD) is common and often presents 
alongside other long-term conditions

 ■ Early detection and careful management can reduce 
complications and mortality

 ■ Patients rely on primary care clinicians to help them 
understand and self-manage their CKD

 ■ Resources are available that help to simplify CKD 
management

CPD reflective questions
 ■ Do you routinely screen patients with diabetes or hypertension for 
chronic kidney disease (CKD)? If not, what can your practice do 
to improve this? 

 ■ After reading this article, do you feel confident discussing CKD 
with your patients? What can you do to increase your knowledge 
and confidence in this area

 ■ Consider a patient you have treated with CKD, did you know when 
and how to access your local nephrology service? How would you 
change your treatment in response to reading this article?
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