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   Chronic kidney disease (CKD) is a common condition associated 
with signifi cant amenable morbidity and mortality, primarily 
related to the substantially increased risk of cardiovascular 
disease (CVD) in this population. Early detection of people 
with CKD is important so that treatment can be initiated to 
prevent or delay kidney disease progression, reduce or prevent 
the development of complications, and reduce the risk of CVD. 
Classifi cation of CKD by the estimated glomerular fi ltration 
rate and urine albumin to creatinine ratio identifi es those 
at greatest risk of adverse outcomes. This concise guideline 
highlights the key recommendations of the National Institute 
for Health and Care Excellence guideline  Chronic kidney 
disease in adults: assessment and management: Clinical 
guideline [CG182] , published in July 2014. It focuses on 
recommendations most relevant to secondary care physicians.   
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  Introduction 

 Chronic kidney disease (CKD) is common, with an estimated 

prevalence in adults of 13% according to the  Health Survey for 

England – 2009 .  1   The risk of CKD increases with age and the 

condition commonly coexists with hypertension, diabetes and 

cardiovascular disease (CVD). It is frequently unrecognised as there 

are often no specific symptoms. An important minority of people 

with CKD will develop end-stage kidney disease, and in this group 

late presentation for renal replacement therapy increases morbidity 

and mortality. However, the greatest significance of CKD is as an 

independent, powerful and potentially modifiable risk factor for 

CVD.  2   CKD is also strongly associated with other important adverse 

outcomes, including acute kidney injury, frailty and mortality. 

 CKD is a growing healthcare challenge. In 2009–2010 CKD 

accounted for 1.3% of all NHS spending in that year; more than half 

this amount was spent on the 2% of people that progress to kidney 

failure.  3   The estimated costs of excess strokes and myocardial 
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infarctions (relative to an age and gender matched population 

without CKD) in the same year was between £174–178 million.  3   

 Prompt diagnosis and management of CKD can prevent or 

delay progression and reduce the development of complications.  

  Scope and purpose 

 This concise guidance highlights key recommendation of the 

National Institute for Health and Care Excellence (NICE) guideline 

 Chronic kidney disease in adults: assessment and management: 

Clinical guideline [CG182] , published in July 2014.  4    

  Recommendations 

  Information and education 

 People with CKD should be offered education and information 

tailored to the severity and cause of CKD, the associated 

complications and risk of progression. 

 Systems should be in place to inform people with CKD of their 

diagnosis, enable people with CKD to share in decision making 

about their care, and support self-management. This should 

include giving people access to their medical data and providing 

information about the importance of blood pressure control, 

smoking cessation, exercise, diet and medications.  

  Diagnosis of CKD 

 CKD is defined as an abnormality of kidney function and/or structure 

present for more than 3 months. This includes individuals with: 

  > markers of kidney damage including albuminuria, urine 

sediment abnormalities, electrolyte and other abnormalities 

due to tubular disorders, abnormalities detected by histology, 

structural abnormalities detected by imaging and a history of 

kidney transplantation  

  > glomerular fi ltration rate (GFR) <60 mL/min/1.73 m2 on at least 

two occasions separated by at least 90 days (with or without 

kidney damage).    

 Clinical laboratories should use the CKD-EPI creatinine equation 

to estimate GFRcreatinine. In people with extremes of muscle 

mass, this should be interpreted with caution as reduced muscle 

mass will lead to overestimation and increased muscle mass to 

underestimation of the GFR. 

 Measurement of estimated GFRcystatinC (eGFRcystatinC) at 

initial diagnosis should be considered to confirm or rule out CKD in 

people with: 
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 Acute kidney injury is common, affecting 20% of all emergency 

admissions, and is an important risk factor for the development 

of CKD. People should be monitored for the development or 

progression of CKD for at least 2–3 years after an episode of acute 

kidney injury, even if serum creatinine has returned to baseline. 

Good communication between secondary care physicians and 

primary care is essential to ensure that this follow-up can take 

place in the community. People who have had acute kidney 

injury should be informed that they are at increased risk of CKD 

developing or progressing.  

  Classifi cation of CKD 

 Decreased GFR and increased ACR are associated with increased risk 

of adverse outcomes (including CKD progression, end-stage kidney 

disease, acute kidney injury, cardiovascular disease and mortality) 

independently of each other and of traditional cardiovascular 

risk factors. This forms the basis of the classification system 

shown in Fig  1 .  4,5   This classification system can be used to inform 

management, determine the intensity of monitoring and tailor 

patient education.   

  Pharmacotherapy 

 Treatment strategies in CKD are aimed at reducing CVD risk, 

delaying CKD progression, addressing complications of CKD and, 

where possible, managing the underlying cause. The treatment 

of specific causes of kidney disease, such as glomerulonephritis, is 

outside the scope of this guideline.  

  Blood pressure control 

 It is widely accepted that the progression of CKD is partly related 

to common secondary factors independent of the underlying 

cause of CKD. These factors include intra-glomerular hypertension, 

glomerular hypertrophy and proteinuria which lead to adaptive 

hyperfiltration, glomerular scarring and interstitial fibrosis.  6   

 Numerous meta-analyses have demonstrated that intensive 

blood pressure lowering reduces progression of CKD in people with 

proteinuric CKD but not in those without proteinuria.  7–9   Over-

treatment of hypertension is also associated with an increased risk 

of adverse outcomes. Blood pressure target ranges are therefore 

recommended. These are shown in Table  2 .  

 The role of renin-angiotensin system antagonists in diabetes 

associated with proteinuria is well established.  10–12   Renin-

angiotensin system antagonists also have specific reno-protective 

effects in proteinuric non-diabetic CKD independent of blood 

pressure control, reducing proteinuria and CKD progression as 

defined by doubling of baseline serum creatinine or development 

of end-stage kidney disease. The effect is greatest in those with 

higher levels of proteinuria.  13   

 The indications for initiating renin-angiotensin system 

antagonists in CKD are summarised in Box  1 . Potassium and eGFR 

should be measured before starting renin-angiotensin system 

antagonists and repeated 1 to 2 weeks after starting renin-

angiotensin system antagonists and after each dose increase. 

Renin-angiotensin system antagonists should not be routinely 

offered to people with CKD if the pre-treatment potassium is 

>5.0 mmol/L, and stopped if the potassium increases 

to ≥6.0 mmol/L and other drugs known to promote hyperkalaemia 

  > an eGFRcreatinine 45–59 mL/min/1.73 m2 sustained for at least 

90 days  and   

  > no proteinuria (albumin to creatinine ratio (ACR) <3 mg/mmol) 

or no other marker of kidney disease.    

 CKD should not be diagnosed in people with: 

  > an eGFRcreatinine 45–59 mL/min/1.73 m2  and   

  > an eGFRcystatinC >60 mL/min/1.73 m2  and   

  > no other marker of kidney disease.    

 Where a highly accurate measure of GFR is required such as during 

monitoring of chemotherapy or evaluation of renal function in po-

tential living donors consider a reference standard measure (inulin, 

chromium complexed with ethylene diamine tetracetic acid, iohexol 

or 125I-iothalamate). 

 To identify proteinuria, urine ACR should be used in preference to 

protein to creatinine ratio (PCR) as it has a greater sensitivity than PCR 

for low levels of proteinuria. An ACR 3 mg/mmol or more is clinically 

important proteinuria. PCR can be used as an alternative to quantify 

and monitor higher levels of proteinuria (ACR of 70 mg/mmol or more).  

  Who to test for CKD and who to refer for specialist 
assessment 

 The major risk factors for CKD and criteria for specialist nephrology 

referral are summarised in Table  1 .  

 Table 1.      Who to test for chronic kidney disease and 
who to refer for specialist assessment  

 Who to test for CKD 
(using GFR and ACR)  

 Who to refer for specialist 
assessment  

Diabetes mellitus GFR <30 mL/min/1.73 m 2  with or 

without diabetes

Hypertension ACR ≥70 mg/mmol unless caused 

by diabetes and appropriately 

treated

Acute kidney injury ACR ≥30 mg/mmol together with 

haematuria

Cardiovascular disease Sustained decrease in GFR ≥25% and 

a change in GFR category or sustained 

decrease in GFR ≥15 mL/min/1.73 m 2  

or more within 12 months

Structural renal tract 

disease

Poorly controlled hypertension 

despite at least four agents at 

therapeutic doses

Multisystem diseases 

with potential kidney 

involvement eg SLE

Known or suspected rare or genetic 

cause of CKD

Family history of end-

stage kidney disease or 

hereditary kidney disease

Suspected renal artery stenosis

Opportunistic detection of 

haematuria

   eGFR should also be monitored at least annually in people prescribed 

drugs known to be nephrotoxic, such as calcineurin inhibitors (for example, 

cyclosporin or tacrolimus), lithium and non-steroidal anti-inflammatory drugs. 

ACR = albumin to creatinine ratio; CKD = chronic kidney disease; GFR = 

glomerular filtration rate; SLE = systemic lupus erythematosus.   
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have been discontinued. A combination of renin-angiotensin 

system antagonists should not be offered to people with CKD.    

 Hypertension in people with CKD but without diabetes or 

ACR ≥30 mg/mmol should be managed according to the 

treatment recommendations in NICE guideline  Hypertension 

in adults: diagnosis and management: NICE guideline 

[NG136] .  14    

  Other strategies for renal protection 

 There is some evidence that treatment of chronic metabolic 

acidosis with oral sodium bicarbonate may slow the progression 

to end-stage kidney disease.  15   Consider oral sodium bicarbonate 

supplementation for people with both: 

  > a GFR <30 mL/min/1.73 m 2   and   

  > a serum bicarbonate concentration <20 mmol/L.    

 It is well established that glycaemic control in patients with 

diabetes mellitus can slow the development of albuminuria and 

CKD progression.  16,17   There is also more recent evidence of a role for 

sodium-glucose co-transporter-2 inhibitors in reducing proteinuria and 

slowing the progressing of CKD in patients with type 2 diabetes.  18   A 

detailed discussion of these findings is outside the scope of this article.  

  Cardiovascular risk reduction 

 Lipid lowering is important in CKD to reduce cardiovascular risk. 

Clinicians should follow the recommendations in NICE guideline 

 Cardiovascular disease: risk assessment and reduction, including 

 Fig 1.      Classifi cation of chronic kidney 
disease using glomerular fi ltration rate 
and albumin to creatinine ratio categories. 

Adapted with permission from Kidney Disease: 

Improving Global Outcomes (KDIGO) CKD 

Working Group. KDIGO 2012 clinical practice 

guideline for the evaluation and management 

of chronic kidney disease.  Kidney Int Suppl  

2013;3:1–150 and from National Institute for 

Health and Care Excellence. Chronic kidney 

disease in adults: assessment and manage-

ment: Clinical guideline [CG182]. NICE, 2014. 
a = consider using eGRFcystatinC for people 

with CKD G3aA1; ACR = albumin to creatinine 

ratio; CKD = chronic kidney disease; 

eGFR = estimated glomerular fi ltration rate; 

GFR = glomerular fi ltration rate.  

 Box 1.   Indications for renin-angiotensin system 
antagonists in chronic kidney disease 

Diabetes and ACR ≥3 mg/mmol

Hypertension and ACR ≥30 mg/mmol

ACR ≥70 mg/mmol irrespective of hypertension or CVD

   ACR = albumin to creatinine ratio; CVD = cardiovascular disease   .
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 Table 2.      Blood pressure targets in chronic kidney 
disease  

CKD BP 120–139/<90 mmHg

CKD and diabetes BP 120–129/<80 mmHg

CKD and ACR ≥70 mg/mmol BP 120–129/<80 mmHg

   ACR = albumin to creatinine ratio; BP = blood pressure; CKD = chronic kidney 

disease.   
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lipid modification: Clinical guideline [CG181] , which recommends 

that, for primary and secondary prevention, atorvastatin should be 

offered to all people with CKD.  19   

 Anti-platelet drugs should be offered to people with CKD for 

secondary prevention of cardiovascular disease, but clinicians 

should be aware of the increased risk of bleeding in this 

population. 

 Apixaban should be considered in preference to warfarin in 

people with eGFR 30–50 mL/min/1.73 m 2  and non-valvular atrial 

fibrillation who have one or more of the following risk factors: 

  > prior stroke or transient ischaemic attack  

  > age >75 years old  

  > hypertension  

  > diabetes mellitus  

  > symptomatic heart failure.     

  Bone metabolism and osteoporosis 

 Serum calcium, phosphate, parathyroid hormone and vitamin D 

levels should not be routinely measured in people with a GFR 

 ≥30 mL/min/1.73 m 2 ; they should be measured in those with a 

GFR <30 mL/min/1.73 m 2 . 

 Bisphosphonates should be offered if indicated for the 

prevention and treatment of osteoporosis in people with a GFR 

≥30 mL/min/1.73 m 2 .  

  Vitamin D supplements 

 Vitamin D supplements should not be routinely offered to manage 

or prevent CKD-mineral and bone disorders. Colecalciferol or 

ergocalciferol should be offered to treat vitamin D deficiency in 

people with CKD and vitamin D deficiency. If vitamin D deficiency 

has been corrected, and symptoms of CKD-mineral and bone 

disorders persist, alfacalcidol or calcitriol should be offered to 

people with a GFR <30 mL/min/1.73 m 2 . Serum calcium and 

phosphate concentrations should be regularly monitored in people 

receiving these drugs.  

  Anaemia 

 Haemoglobin level should be measured in people with GFR <45 

mL/min/1.73 m 2  to identify anaemia (Hb <110 g/L) and managed 

according to the NICE guideline  Chronic kidney disease: managing 

anaemia: NICE guideline [NG8] .  20     

  Limitations 

 Several areas for future research have been identified. 

  > Self-management: the impact of educational and supportive 

interventions to people with CKD on clinical outcomes.  

  > Anti-platelet therapy: the clinical and cost-effectiveness of 

low-dose aspirin compared with placebo for primary prevention 

of CVD in people with CKD. This is the subject of the current 

Aspirin to Target Arterial Events in CKD (ATTACK) trial.  21    

  > Renin-angiotensin system antagonists: the clinical and cost 

effectiveness of these agents in people aged >75 years with 

CKD.  

  > Uric acid-lowering agents: the clinical and cost effectiveness of 

uric acid-lowering drugs on progression of CKD and mortality.  

  > Vitamin D supplements in the management of CKD-mineral 

and bone disorders: the impact of treatment with vitamin D or 

vitamin D analogues on patient-related outcomes.     

  Implications for implementation 

 The NICE guideline identifies three areas that may have a 

significant impact on practice or be challenging to implement. 

  Calculating estimates of creatinine-based GFR 

 Estimation of GFR using the CKD-EPI equation rather than the 

previously used MDRD Study equation has required laboratories 

to change their practice. Moving to CKD-EPI creatinine equation 

to estimate GFR may make it difficult to access trends over time 

in people with previous GFR estimates calculated using other 

equations.  

  Using cystatin C-based estimates of GFR 

 eGFRcystatinC is an additional diagnostic tool that may reduce 

over-diagnosis of CKD in people in primary care with a borderline 

diagnosis. It is not yet widely available and laboratories will need 

to invest in appropriate training and, in some cases, equipment 

(although it can be performed using existing analysers). Using 

cystatin C as an additional test will have financial implications 

(additional costs of testing but cost savings through reduced 

management costs). It is a relatively new recommendation and 

so clinicians may not be aware of when and how to request the 

test.  

  Classifying CKD 

 Assessing GFR and ACR may add additional burden and cost to 

diagnosis and monitoring of CKD. The addition of ACR increases 

the complexity of the classification and clinicians will need 

to be informed and educated regarding this and its clinical 

significance together with other developments as per planned 

guidance updates. 22     ■
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Guidance on safe medical staffi ng
The RCP’s Guidance on safe medical staffi ng working party report aims to help those 

planning and organising core hospital medical services to answer the question: 

‘How many doctors or their alternatives, with what capabilities, do we need to 

provide safe, timely and effective care for patients with medical problems?’.

Download the report at: www.rcplondon.ac.uk/safe-medical-staffi ng     
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