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Abstract: Chronic kidney disease (CKD) is an important and common noncommunicable 

condition globally. In national and international guidelines, CKD is defined and staged accord-

ing to measures of kidney function that allow for a degree of risk stratification using commonly 

available markers. It is often asymptomatic in its early stages, and early detection is important 

to reduce future risk. The risk of cardiovascular outcomes is greater than the risk of progression 

to end-stage kidney disease for most people with CKD. CKD also predisposes to acute kidney 

injury – a major cause of morbidity and mortality worldwide. Although only a small proportion 

of people with CKD progress to end-stage kidney disease, renal replacement therapy (dialysis or 

transplantation) represents major costs for health care systems and burden for patients. Efforts in 

primary care to reduce the risks of cardiovascular disease, acute kidney injury, and progression 

are therefore required. Monitoring renal function is an important task, and primary care clini-

cians are well placed to oversee this aspect of care along with the management of modifiable 

risk factors, particularly blood pressure and proteinuria. Good primary care judgment is also 

essential in making decisions about referral for specialist nephrology opinion. As CKD com-

monly occurs alongside other conditions, consideration of comorbidities and patient wishes is 

important, and primary care clinicians have a key role in coordinating care while adopting a 

holistic, patient-centered approach and providing continuity. This review aims to summarize the 

vital role that primary care plays in predialysis CKD care and to outline the main considerations 

in its identification, monitoring, and clinical management in this context.
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Introduction
Maintenance of kidney health is a global priority. This reflects the vital role that the 

kidneys play such as filtering blood to maintain fluid and electrolyte balance and 

remove waste (including the processing of medicines), releasing hormones to control 

blood pressure (BP) and stimulate red blood cell production (and so reduce the risk of 

cardiovascular disease and anemia), and activating vitamin D to maintain bone health.

Chronic kidney disease (CKD) is a common condition that refers to a long-term 

loss of kidney function. It tends to be diagnosed in the presence of other comorbidities 

(particularly hypertension, diabetes, and cardiovascular disease), isolated CKD is the 

exception rather than the rule, and CKD is associated with socioeconomic depriva-

tion.1–3 Effective identification and management are necessary in order to prevent CKD 

progression and cardiovascular events, reduce the risks associated with acute kidney 

injury (AKI), and improve patient safety and medicines management. Historically, 
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Figure 1 Prognosis of CKD by GFR and albuminuria category.
Notes: Green: low risk (if no other markers of kidney disease, no CKD); yellow: moderately increased risk; orange: high risk; and red, very high risk. Reprinted by permission 
from Macmillan Publishers Ltd: Kidney International Supplements. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 Clinical Practice 
Guideline for the Evaluation and Management of Chronic Kidney Disease. 2013;3:1–150. © 2013 KDIGO.6

Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate; KDIGO, Kidney Disease: Improving Global Outcomes.
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it was considered that managing patients with CKD is the 

responsibility of nephrologists in secondary care settings, 

but improved understanding of the nature and implications 

of early stages of the condition mean that primary care cli-

nicians have an essential role to play.4 For those working in 

primary care, an understanding of the condition is required 

in order to identify people with CKD, undertake appropriate 

risk stratification, communicate the diagnosis to patients, 

and work with them toward optimal management and risk 

reduction. This review is not a clinical guideline, rather it 

draws upon existing national and international guidelines to 

summarize the importance of CKD and provide an overview 

of key aspects in its management in primary care.

Definition and staging of CKD
CKD in primary care is commonly asymptomatic, and the 

exact pathology underlying its development is often unknown 

(as no renal biopsy is usually performed). It is identified and 

defined by the presence of an abnormality of kidney structure 

or function (or both) present for at least 3 months.5,6 It is 

classified by the degree of renal dysfunction, as measured by 

the estimated glomerular filtration rate ([eGFR] derived from 

serum creatinine using standard estimating equations) and 

by the presence or absence of structural kidney abnormality 

or by other evidence of chronic kidney damage, particularly 

albuminuria.6 The Kidney Disease Improving Global Out-

comes (KDIGO) organization has summarized the stages of 

CKD using a “traffic light” staging system that incorporates 

both creatinine-based eGFR and albuminuria (Figure 1).6 

This classification gives five levels of dysfunction defined 

by eGFR (G1–G5) and three by albuminuria (A1–A3). As 

such, a person with normal or mildly decreased eGFR (G1 

or G2) and little or no albuminuria (A1) is considered at low 

risk, whereas someone with eGFR < 60 mL/min/1.73 m2 

and a moderate degree of albuminuria is at greater risk. 

This inclusion of albuminuria (usually measured by urinary 

albumin-to-creatinine ratio [ACR]) recognizes the indepen-

dent prognostic importance of both eGFR and albuminuria to 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Pragmatic and Observational Research 2016:7 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

23

Managing chronic kidney disease in primary care

a variety of renal and nonrenal outcomes, including mortal-

ity, progression to end-stage kidney disease, cardiovascular 

disease, and AKI.7–14 Key to the definition of CKD is the need 

to assess these markers of renal function over time in order 

to confirm chronicity.

CKD from a global perspective
CKD is an important noncommunicable condition and is a 

determinant of poor outcomes, often occurring alongside 

(and worsening the prognosis of) other noncommunicable 

disease.2–4,15–17 The risk of developing cardiovascular disease 

is greater than the risk of progression to end-stage kidney 

disease for the majority of people with CKD.11 The increased 

risk of AKI is now being recognized in a major international 

endeavor to identify and reduce AKI incidence and improve 

its management.18 End-stage kidney disease and consequent 

need for dialysis or transplantation represent major costs 

for health care systems and burden for patients, and early 

detection with primary care intervention to reduce risk of 

progression is key to sustainability.19–21 The financial cost 

associated with CKD in the UK in 2009–2010 was estimated 

at ~£1.45 billion, or >1% of all health service spending in 

that year, with over half of that spent on renal replacement 

therapy (RRT), and major cost implications associated with 

cardiovascular complications.22

CKD prevalence is increasing in many countries and 

was the 18th commonest cause of death globally in the 

Global Burden of Disease Study 2010 (increased from 

27th in 1990).15,23 In developed countries, the prevalence 

of moderate-to-severe CKD (stages G3–G5) in population-

representative surveys is estimated at 5%–6%, depending on 

the equations used to derive eGFR from serum creatinine.24–28 

Prevalence increases sharply with age and is higher in lower 

socioeconomic groups and certain ethnic populations.1,24,29–31

Despite some controversy over whether people with 

milder kidney dysfunction should be labeled as having a 

“disease”, the development of international guidelines, such 

as those from the US National Kidney Foundation Kidney 

Disease Outcomes Quality Initiative (KDOQI) and KDIGO, 

represents important developments in terms of the definition 

of CKD and providing evidence-based recommendations 

for care, particularly for interventions such as BP control 

(the highest global risk factor in the Global Burden of Dis-

ease Study).6,32–35 Risk factors for the development of CKD 

include smoking, hypertension, and obesity, all of which are 

increasing in prevalence and attributable risk status globally 

with evidence of higher prevalence in lower socioeconomic 

groups.1,35–38

Locations of care
The predominant location in which care for people with CKD 

takes place is determined by a number of factors including 

cause and severity of disease and health system culture, which 

vary considerably across the world.39 Following the  instigation 

of a national renal care framework in the UK ~10 years ago, 

and the subsequent incentivization of general practitioners 

(GPs) to identify and keep registers of people with CKD, 

the majority of care for people with  mild-to-moderate CKD 

in the UK now occurs in primary care.40,41 For patients with 

more severe kidney disease requiring RRT (dialysis and trans-

plant), the main location of care is usually secondary care. 

This more severe population is not, therefore, the main focus 

of this review, although primary care still plays an important 

supportive role and there is evidence that more guidance is 

needed for GPs in this area.42 There is also mixed evidence 

about screening for CKD in general populations, which is not 

discussed in detail, although there is some evidence to sup-

port focused screening, for example, in people with diabetes 

or hypertension, as is currently undertaken as part of the UK 

National Health Service (NHS) Health Check programme.43–45

The rest of this review focuses on the identification of 

CKD in clinical practice and key aspects of disease manage-

ment that aim to reduce the risk of adverse outcomes, both 

renal and nonrenal.

Identifying people with CKD
Understanding the definition and staging of CKD is crucial to 

correctly identify people with the condition in clinical prac-

tice. Such information is also a key to appropriately advise 

patients about their kidney health and stratify their future risk.

Diagnostic criteria
According to the KDIGO CKD guidelines (and the English 

National Institute for Health and Care Excellence (NICE) 

CKD guidelines), a patient is identified with CKD if abnor-

malities of kidney structure or function were present for a 

minimum of 3 months.5,6 The abnormalities are shown in 

Table 1.

In practice, in primary care, the most important measures 

to identify CKD are eGFR derived from serum creatinine and 

ACR derived from a urine sample. NICE recommends that 

certain populations should be offered testing for CKD using 

eGFR and ACR (Table 2).

Estimated glomerular filtration rate 
Standardized equations to derive eGFR from serum creatinine 

are needed because creatinine is an imperfect indicator of 
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Table 1 Diagnostic criteria for CKD

One of the following needs to be present for at least 3 months:
a) Decreased eGFR (<60 mL/min/1.73 m2)
b) One or more marker of kidney damage:

i.   Albuminuria (urinary albumin-to-creatinine ratio [ACR] ≥30 mg/g 
[3 mg/mmol])

ii.  Structural abnormalities (from imaging) 
iii.   Urine sediment abnormalities (hematuria, red or white blood 

cell casts, oval fat bodies or fatty casts, granular casts, and renal 
tubular epithelial cells)

iv.  Electrolyte and other abnormalities due to tubular disorders 
v.  Histological abnormalities
vi.  Previous history of kidney transplantation

Note: Data from reference 5.
Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate.

Table 2 People with any of the following risk factors should be 
offered testing for CKD

·	 Diabetes
·	 Hypertension
·	 Acute kidney injury
·	 Cardiovascular disease (ischemic heart disease, chronic heart failure, 

peripheral vascular disease, or cerebral vascular disease)
·	 Structural renal tract disease, renal calculi, or prostatic hypertrophy
·	 Multisystem diseases with potential kidney involvement, for example, 

systemic lupus erythematosus
·	 Family history of end-stage kidney disease (GFR category G5) or 

hereditary kidney disease
·	 Opportunistic detection of hematuria
Note: Data from reference 5.
Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.

renal excretory function, influenced by other factors (includ-

ing muscle mass, age, sex, ethnicity, comorbidities, trauma, 

exercise, and high protein diet).46 The common equations in 

use by laboratories are the modified diet in renal disease and 

the Chronic Kidney Disease Epidemiology Collaboration 

(CKDEPI).27,28 The CKDEPI is a more accurate equation, 

and its use in a population tends to reduce the prevalence of 

CKD but identify a higher risk population.28 This has been 

demonstrated in a large, population-based study in the UK in 

which a change to the CKDEPI formula was associated with 

a reduction in overall CKD stage G3–G5 prevalence, but an 

increase in people older than 70 years and also in the Health 

Survey for England (which is population representative) in 

which CKD G3–G5 prevalence was reduced from 6% to 

5.2% by the use of CKDEPI.25,47

Cystatin C is a further measure of renal function from 

which eGFR can be derived, less influenced by muscle mass, 

although it is more expensive and not yet in common use in 

many locations.48

Proteinuria
There has been considerable debate about different meth-

ods of proteinuria identification, including the role of urine 

 dipsticks and protein-to-creatinine ratio.49 This has caused 

some confusion among primary care practitioners. While 

dipstick tests can detect albumin, they may be less good at 

detecting other urinary proteins and are poor at protein quan-

tification, and ACR has been shown to have greater sensitivity 

than protein-to-creatinine ratio for lower levels of protein-

uria.50–52 There is evidence suggesting that a single ACR, 

particularly if measured on an early morning urine sample, 

is a sufficiently sensitive test to identify albuminuria.51 These 

issues were not considered in further detail here, as interna-

tional guidelines are moving toward a consensus view, and 

KDIGO now clearly recommends ACR as the investigation 

of choice and a single early morning urine sample adequate 

to identify proteinuria.53

In clinical practice, although these diagnostic criteria 

are clear, it can be challenging to apply them. For example, 

blood and urine tests may need to be repeated in order to 

identify the chronicity of kidney dysfunction, and the timing 

of repeat testing needs to be carefully considered. When an 

eGFR <60 mL/min/1.73 m2 is identified in an individual with 

previously normal renal function, the first step is to confirm 

the result and to exclude the possibility that the patient is 

developing transient elevation of creatinine (and fall in eGFR) 

associated with other factors, such as AKI, by repeat testing 

within a short period of time. The NICE guidelines recom-

mend “Confirm an eGFR result of <60 mL/min/1.73 m2 in 

a person not previously tested by repeating the test within 

2 weeks”.5 Figure 2 shows a logical diagnostic decision 

pathway of such an event based on guidelines.

There are therefore a number of important clinical 

actions to consider when identifying CKD, which depend on 

a sequence of specific findings. If omissions happen at any 

stage during this process, for example, failing to repeat test at 

appropriate time points, failing to check prior records, failing 

to schedule future blood tests, failing to record the CKD diag-

nosis appropriately, or failing to communicate the diagnosis 

with the patient, then diagnosis may not occur and appropri-

ate clinical action may be missed. This can be difficult for 

primary care organizations operating in a predominantly 

reactive framework. Adding to this complexity is the need to 

consider both these eGFR findings and results of urine testing 

for albuminuria (and potentially other investigations as well 

such as renal ultrasound). For diagnoses of conditions that do 

not require consideration of time (eg, making a diagnosis of 

anemia based on an isolated hemoglobin result) such issues 

do not usually arise. There is evidence of key clinical actions, 

such as timely albuminuria testing, being highly dependent 

on accurate recording of a CKD diagnosis.,54 The use of 

software tools to integrate primary care record systems, to 
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allow regular audit of blood results, and decision support to 

detect undiagnosed CKD may be one solution.55,56

Interpreting test results
In order to adequately assess renal function, results for both 

eGFR and ACR are needed and should be interpreted accord-

ing to KDIGO guidelines (Figure 1).6 The most recent NICE 

guidelines make further refinements to the eGFR/ACR diag-

nosis of CKD recommended by KDIGO.5,34,57 These include 

the targeted use of cystatin C in people who are considered 

“borderline” CKD (ie, people with a creatinine-based eGFR 

45–59 mL/min/1.73 m2 but no evidence of proteinuria).5 Use 

of combinations of markers in this way has been shown to 

improve risk stratification as discussed below.58,59

Disclosing the diagnosis to patients
Once the diagnosis of CKD is established, an important 

 consideration is how to communicate this with the patient. 

However, while discussions around CKD and the  maintenance 

of kidney health may be a platform to address both vascular 

risk and reduce the demands on urgent care through the 

prevention of AKI, patient and public understanding remains 

limited.60–63 In the UK, a recent national survey indicated that 

only one in two people are aware that the kidneys make urine 

and that only 12% of the population have knowledge that the 

kidneys have a role in processing medicines.64

All disease classification systems have the potential to 

both structure and constrain the delivery of care, and the 

introduction of the KDOQI framework for CKD in 2002 is no 

exception.65 There has been considerable controversy around 

CKD with concerns of over diagnosis and “medicalization of 

the aging process and the attendant potential for unintended 

harm.”66 From a primary care perspective, the literature indi-

cates limited patient awareness of the diagnosis of CKD as 

well as difficulties surrounding communication, with GPs and 

nurses reporting reticence to discuss the diagnosis, particularly 

with elderly patients and those with CKD stage G3a.60,67–69

As discussed, a shift to use CKD-EPI formula reduces the 

prevalence of CKD, particularly at the stages G2–G3 cutoff, 

and in doing so, may address concerns about unnecessary 

Figure 2 Clinical decision pathway in CKD diagnosis in relation to eGFR.
Notes: Blue boxes represent clinical actions and gray boxes represent findings.
Abbreviations: CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate.

Perform creatinine test

Review previous eGFR results and check clinical records 

No previous eGFR <60 

Check this finding and consider causes of acute fall
in eGFR by arranging repeat creatinine/eGFR

within 2 weeks

Do not diagnose CKD
stage 3–5

Communicate findings
with the patient

Repeat eGFR after 3
months

Diagnose CKD stage 
3–5 and record in

clinical record

Proceed with CKD
management and

monitoring

Ensure the diagnosis
is communicated to

the patient

If there is no CKD stage 
3–5 diagnosis in clinical

record

If CKD stage 3–5 has
already been

diagnosed and
recorded in clinical

record

Previous eGFR <60 more than 3 months ago 

eGFR <60
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eGFR <60
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disease labeling and patient monitoring.25,47,66 In addition, 

there are trial-based data demonstrating that it is possible to 

provide information about CKD without a harmful effect on 

patient anxiety.70 To date, management of early disease has 

largely focused on tight management of BP, and although in 

the UK NICE guidance refers to target ranges, concerns have 

been raised about the “risk of bringing BP to excessively low 

levels”, particularly in the elderly.66 However, there may be 

benefits in framing CKD as a “barometer of overall health”.71 

With the increased recognition in the importance of the 

association between CKD and risk of AKI, there are now 

resources to broaden and tailor conversations with patients 

in order to support management of episodes of acute illness 

in addition to addressing vascular risk.72

Managing people with CKD
Primary care plays an important role in the monitoring 

and management of CKD, particularly in efforts to reduce 

the risk of cardiovascular disease and other complications. 

Only a small proportion of people with mild or moderate 

CKD will progress to end-stage disease. In a population-

based study in Norway (the HUNT II study), for example, 

of 3,069 people with CKD followed for median 8 years, 

only 38 (1%) progressed to end-stage disease.44 Therefore, 

the main purpose of monitoring in people with CKD is to 

undertake risk stratification incorporating objective measures 

alongside clinical judgment in discussion with the patient and 

to regularly review this risk, not only to identify this small 

proportion of people at risk of disease progression but also 

to identify those at risk of other complications, particularly 

cardiovascular disease and AKI.

CKD progression
A great deal of scientific endeavor has focused on try-

ing to identify those people with CKD who are at risk 

of progression. This has included optimizing the use of 

existing biomarkers, alone and in combination. Peralta et 

al58 showed that combining creatinine-defined eGFR with 

ACR and cystatin C-derived eGFR improved the ability 

to correctly identify those at greater risk of progression 

and mortality. Several risk scores have been developed (23 

different models identified in a recent systematic review), 

most notably, from the perspective of the broad population 

of people with CKD, developed by Tangri et al,73,74 which 

included commonly used demographic and clinical markers 

to identify people at risk of progression. Other novel risk 

factors have also been explored, including genetic markers, 

fibroblast growth factor 23 and new cardiovascular risk 

factors (CXC motif, ligand 12, and ceruloplasmin), skin 

autofluorescence, and other inflammatory markers (serum-

free light chains and circulating receptors for tumor necrosis 

factor).75 It is beyond the remit of this review to describe 

all of these in detail, and we instead focus on the role of 

measures in common use in clinical practice, particularly 

eGFR, ACR, and BP.

Estimated glomerular filtration rate 
There has been debate about creatinine testing frequency for 

monitoring eGFR, and recommendations are based more on 

expert opinion than formal research evidence. The frequen-

cies recommended by NICE and KDIGO therefore differ 

slightly, but those from KDIGO are set out in Table 3 along 

with the KDIGO color scheme to reflect risk of progression 

in each category.5,6

KDIGO guidelines recommend testing with a slightly 

greater frequency than NICE such as three tests per year 

for people with CKD stage G4A2 rather than twice a year 

recommended by NICE.5,6

Progression of CKD is defined in the most recent NICE 

guidelines as a sustained decrease in eGFR of 25% or more 

and a change in GFR category within 12 months or a sus-

tained decrease in GFR of 15 mL/min/1.73 m2 per year.5 

NICE also recommends that rate of progression should be 

identified using three GFR estimations over at least 90 days.

Proteinuria
There is strong evidence from international meta-analyses 

of large-scale general population cohorts of the indepen-

dent predictive ability of ACR measurement for a wide 

variety of adverse clinical outcomes including all-cause and 

Table 3 Recommended annual frequency of eGFR testing in 
people with CKD (number of tests)

eGFR categories (mL/
min/1.73 m2)

ACR categories (mg/mmol)

A1 (<3) A2 (3–30) A3 (>30)

G1 (≥90) 1 if CKD 1 2
G2 (60–89) 1 if CKD 1 2
G3a (45–59) 1 2 3
G3b (30–44) 2 3 3
G4 (15–29) 3 3 4+
G5 (<15) 4+ 4+ 4+
Notes: Green: low risk (if no other markers of kidney disease, no CKD); yellow: 
moderately increased risk; orange: high risk; and red: very high risk. Reprinted by 
permission from Macmillan Publishers Ltd: Kidney International Supplements. Kidney 
Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 
Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney 
Disease. 2013;3:1–150.6

Abbreviations: eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease; 
ACR, albumin-to-creatinine ratio; KDIGO, Kidney Disease: Improving Global Outcomes.
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 cardiovascular mortality, AKI, CKD progression, and heart-

failure-related hospitalization.8,11,76–78

Recommended frequency of ACR monitoring also var-

ies across different guidelines. Johnson49 provided a useful 

summary of the variation, with several bodies not specifying 

a recommended testing frequency (the KDOQI, Caring for 

Australasians with Renal Insufficiency [CARI], Scottish 

Intercollegiate Guidelines Network [SIGN], and Canadian 

Society of Nephrology [CSN]), while others recommend 

annually or “at least annually” (NICE, Royal Australian 

College of General Practitioners [RACGP], and European 

Renal Best Practice Guidelines [ERBP]). KDIGO guidelines 

recognize the areas of uncertainty in this area: “We recom-

mend further research to more accurately define the frequency 

with which GFR and albuminuria measurements should be 

performed based on their ability to inform strategies which 

prevent adverse outcomes (eg, progression of kidney disease 

and death)”.6 This therefore remains an area for which further 

evidence is needed, and, in the meantime, frequency of moni-

toring should be guided by the clinical situation and degree 

of risk as stratified using the KDIGO framework. For the 

majority of people with CKD in primary care (who are likely 

to have stages G1–G3 and A1), annual ACR testing is likely 

to be sufficient to quantify the degree of any albuminuria and 

detect change.5 This is best conducted on an early morning 

urine specimen, particularly for quantification.5

Blood pressure
Managing hypertension is a key strength of primary care 

and controlling BP arguably the most important interven-

tion in reducing both progression and cardiovascular risk 

in people with CKD. A very high proportion of the popu-

lation of people with CKD have hypertension. In a large 

database study in Canada (n=530,771), ~47% of people 

with all stages CKD had hypertension.3 In the US Kidney 

Early Evaluation Program (KEEP) database, hypertension 

prevalence was >80% among people with eGFR <60 mL/

min/1.73 m2 or albuminuria ≥3 mg/mmol, and in a UK 

cohort study of 1,741 people with CKD stage 3, the preva-

lence was 88%.79,80

Tight control of systolic BP is associated with reduced 

risk of progression and cardiovascular disease in people with 

CKD.81 A variety of BP targets have been recommended, 

which can be confusing for clinicians.5,33,34 Moreover, CKD 

often occurs with other chronic conditions (particularly 

hypertension and diabetes) causing further uncertainty about 

which set of chronic disease guidelines should be followed 

with respect to BP control. Evidence from a cohort study 

of people with moderate CKD in the UK has shown that 

BP control often fails to meet guideline levels, particularly 

the more stringent targets set for people with diabetes or 

albuminuria.79 This can mean that BP control is often not 

achieved in those for whom it is most important in terms of 

reducing future risk.

KDIGO guidelines for managing BP in CKD advise 

individualizing BP targets according to age and presence 

of other comorbidities but recommend the same targets for 

people with and without diabetes.34 Their recommendations 

for BP control among people with nondialysis dependent 

CKD are shown in Table 4. NICE guidelines provide a target 

range with similar thresholds.5

The potential adverse effects of achieving too low BP in 

people with CKD have raised questions about the role of such 

targets and clinical judgment should also be applied.5,82 Simi-

larly, the optimal frequency of BP monitoring is guided more 

by individual clinical circumstances. Audit-based education 

is a useful method to support BP monitoring efforts, augment 

guidelines, and help clinicians achieve systolic BP targets in 

people with CKD.83 Remote monitoring is an emerging area 

that may have a role to play among the large population of 

people with CKD and hypertension.84

Controlling BP may require both lifestyle and pharma-

ceutical intervention. Lifestyle recommendations include 

achieving and maintaining a healthy weight (body mass 

index 20–25), lowering salt intake to <90 mmol (2 g)/d of 

sodium, undertaking exercise compatible with cardiovascular 

health (aiming for 30 minutes five times a week), and limit-

ing alcohol to no more than two standard drinks per day for 

men and one for women.34

KDIGO generally considers achieving optimal level of 

control of BP to be more important that specific choice of anti-

hypertensive.34 Choice should therefore take a holistic view 

and be aligned with clinical judgment and with general hyper-

tension guidelines. There are, however, specific circumstances 

in which renin–angiotensin–aldosterone system inhibitors 

(including angiotensin-converting enzyme inhibitors, angio-

tensin receptor blockers, direct renin inhibitors, and aldoste-

rone antagonists) should be used. Reducing  proteinuria, for 

Table 4 KDIGO recommended BP targets for people with CKD

Diabetes status BP category ACR categories (mg/mmol)

A1 (<3) A2 (3–30) A3 (>30)

Diabetes Systolic ≤140 ≤130 ≤130
Diastolic ≤90 ≤80 ≤80

No diabetes Systolic ≤140 ≤130 ≤130
Diastolic ≤90 ≤80 ≤80

Note: Data from reference.34

Abbreviations: KDIGO, Kidney Disease Improving Global Outcomes; BP, blood 
pressure; CKD, chronic kidney disease; ACR, albumin-to-creatinine ratio.
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example, is an important goal in reducing future risk. These 

are set out (from NICE guidelines) in Table 5.

NICE recommends that people treated with renin–angio-

tensin–aldosterone system inhibitors should be informed that 

achieving the optimal tolerated dose and monitoring eGFR 

and serum potassium to achieve this safely are important.5 

In recognition of the potential problems associated with 

overtreatment of BP, particularly among the predominantly 

older population with CKD and comorbidities, KDIGO rec-

ommends that treatments should be tailored with “gradual 

escalation of treatment and close attention to adverse events 

related to BP treatment, including electrolyte disorders, acute 

deterioration in kidney function, orthostatic hypotension and 

drug side effects”.34 Both KDIGO and NICE advise against 

using combined angiotensin-converting enzyme and angio-

tensin receptor blocker in people with CKD due to insufficient 

evidence of benefit.5,6 Research currently underway will 

help with uncertainties in the role of aldosterone receptor 

antagonism in CKD.85

Maintenance of vascular health and 
cardiovascular risk reduction
Many of the efforts aimed at reducing progression risk, such 

as lifestyle interventions and BP control, have dual benefits in 

cardiovascular risk reduction. Indeed, there has been debate 

about whether CKD indices should be added to existing 

cardiovascular risk scores.86 An attempt has been made to 

do this in QRisk2®, for example, which includes a “yes/no” 

option for CKD stage 4 or 5 as part of its algorithm.87 This 

is a valuable addition, but it is worth remembering that the 

relationships between eGFR and ACR and cardiovascular 

disease appear to be continuous, and therefore, as recog-

nized by KDIGO, people with any degree of CKD should 

be considered at increased cardiovascular risk compared 

with the general population.6,11,78 NICE recommends that 

lipid modification guidelines should be followed for the use 

of statins in people with CKD, which recommends use of 

atorvastatin 20 mg for primary or secondary prevention.5,88 

Both NICE and KDIGO recommend offering antiplatelet 

drugs to people with CKD for the secondary prevention of 

cardiovascular disease but with awareness of the increased 

risk of bleeding that needs to be balanced against the possible 

cardiovascular benefits.6,88

Patient safety, reducing AKI risk, and 
optimizing medicines management
An important emerging role for primary care is in the preven-

tion of AKI. It is estimated that about one in five emergency 

hospital admissions from primary care may be associated with 

AKI.89 Key considerations include identifying those at risk 

(CKD, sepsis, dehydration, and hypovolemia), good  medicines 

management (avoiding nonsteroidal  anti-inflammatory drugs 

and other nephrotoxic agents), administration of key immu-

nizations to reduce infection risk (including influenza and 

pneumococcal), and identifying those with deteriorating renal 

function by serum creatinine testing.90 It is also important to 

monitor for evidence of CKD progression post-AKI, including 

regular review of medication.

A key issue is to recognize that CKD affects the metabo-

lism of medications and, conversely, many medications can 

affect renal function.

In early CKD, comorbidities may be of greater importance 

to patients with CKD, although this may change if CKD 

progresses.91 Clinicians in primary care therefore have an 

important overseeing and coordination role to provide better 

integration of care for people with CKD.92 Linked to this is 

the importance of good communication with patients who 

have CKD. This applies at mild-to-moderate stages in order 

to discuss risk stratification and inform self-management 

efforts including smoking cessation and weight loss (if 

overweight or obese) and the potential need for pharmaco-

logical intervention. It is also vital in more advanced CKD 

where informed decisions are needed with regard to dialysis 

and transplantation and in decisions to opt for palliative 

treatment.93 In this context, the evidence that health literacy 

may be poor in a high proportion of people with CKD is of 

concern.94 The response to this, however, may not just be to 

simplify messages for patients but to encourage education 

programmes and patient support groups in order to empower 

patients and increase self-efficacy.

Making decisions about referral
Deciding when to refer a patient with CKD for specialist 

opinion can be difficult. Consideration of a number of fac-

tors is required, including consideration of the extent and 

impact of comorbidities, and the patient’s wishes should be 

a prominent factor. NICE guidance sets out some referral 

criteria for consideration. These are shown in Table 6.

Table 5 People with CKD and the following should be offered a 
rennin–angiotensin–aldosterone system inhibitor

·	 Diabetes and an ACR of ≥3 mg/mmol (ACR category A2 or A3)
·	 Hypertension and an ACR of ≥30 mg/mmol (ACR category A3) 
·	 An ACR of ≥70 mg/mmol (irrespective of hypertension or 

cardiovascular disease) 
Note: Data from reference 5.
Abbreviations: CKD, chronic kidney disease; ACR, albumin-to-creatinine ratio.
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However, this should not be considered an exhaustive list; 

other bodies’ recommendations have included AKI, recurrent 

nephrolithiasis, and suspected renal anemia as indications for 

referral, for example.6 Advice may also be needed at earlier 

stages of CKD. In a cross-sectional study exploring treatment 

needs of 1,741 people with CKD stage 3 in the UK, >30% 

required improved BP control, 8% required investigations for 

anemia, >7% needed to stop potentially nephrotoxic drugs, and 

~6% required referral to a nephrology specialist.95 Reasons for 

needing nephrology referral included GFR decline/progres-

sion to CKD 4 or 5, proteinuria, and complications of CKD.95

Quality improvement
Given these multiple roles that primary care plays in CKD, it 

is important to identify evidence for interventions aimed at 

improving quality of care. A useful summary is given by Taal, 

which summarizes the evidence for interventions such as eGFR 

reporting, enhanced prompts with eGFR, the role of pay for per-

formance, audit-based education, and telemedicine.96 Features 

associated with successful implementation of CKD interven-

tions in primary care include: framing CKD in the context of 

general well-being and vascular health as well as in terms of 

patient safety and medicines management; ensuring compat-

ibility with existing clinical practice or with patient’s everyday 

lives; and enabling ownership of feedback processes to create 

individualized improvements.97 Other important considerations 

are clear mechanisms for CKD detection in those at risk as well 

as appropriate training for health practitioners, particularly in 

parts of the world where primary care may be less established 

but where CKD prevalence and impact are increasing.98

Conclusion
CKD is a common condition, the prevalence of which is likely 

to increase globally with aging populations and growing 

prevalence of risk factors such as obesity. CKD has important 

prognostic implications, and many health systems cannot 

afford to see increasing numbers of people progress to end-

stage renal disease and require dialysis or renal transplant. 

CKD is often asymptomatic in its early stages, and clini-

cians working in primary care have a vital role to play in its 

 identification, risk stratification, and monitoring. Primary 

care also has a pivotal role in the prevention of complications 

and progression in managing risk factors such as high BP 

and the prevention in AKI. CKD often occurs in conjunction 

with other chronic disease comorbidities, and primary care 

clinicians are best placed to take a holistic view of care in 

mild-to-moderate CKD and empower patients. In alignment 

with the principles of the World Health Organisation World 

Health Report 2008, CKD is a good exemplar of why primary 

health care is needed now more than ever.99
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