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Measurement of urinary protein is an essential part of the evaluation of chronic kidney

disease; it has both diagnostic and prognostic significance. Proteinuria is an independ-

ent risk factor for progression of renal disease, but is also independently associated with

increased cardiovascular mortality. Despite its far-reaching implications, the definition,

diagnosis and treatment of proteinuria can cause confusion in primary care. Early detection

of proteinuria in the context of diabetes or otherwise is vital given the potential for inter-

vention to reduce urinary protein losses and improve renal and cardiovascular outcomes.

This article will focus on the definition, potential causes and management of proteinuria,

including which individuals should be referred to secondary care.

The RCGP curriculum and proteinuria

The role of the GP in the kidney and urology clinical topic guide is to:
. Identify and manage chronic kidney disease and understand the interventions that can delay its progression and reduce

the associated increased cardiovascular morbidity and mortality

. Know when to refer and when not to refer, avoiding futile investigation and escalation and encouraging supportive care

The knowledge and skills guide states GPs should consider:
. Diagnostic features and differential diagnosis

. Appropriate and relevant investigations

. Interpretation of test results

. Management including chronic disease monitoring

Background

Proteinuria is a broad term for the presence of protein in the

urine. This largely occurs when increased glomerular perme-

ability, due to alterations in the basement membrane and gly-

cocalyx, cause abnormal loss of proteins normally present

within plasma (Kidney Disease Improving Global Outcomes

(KDIGO), 2012a). Due to its charge, quantity, and molecular

mass, albumin makes up most of the urinary protein loss in

most kidney diseases, and hence, the term albuminuria is

often used.

Some confusion may arise about the difference between

proteinuria and albuminuria. For simplicity, proteinuria

should be considered the overarching term for the patho-

logical presence of protein in the urine with albuminuria refer-

ring to its most common constituent. Clinical practice is now

moving towards measurement of albumin, given its role in the

majority of kidney diseases and more specifically, given the

relationship between the level of albumin in the urine and

kidney and cardiovascular risk (KDIGO, 2012a). The urine

albumin creatinine ratio (ACR) will detect lower levels of pro-

tein in the urine and is a more sensitive marker of kidney
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damage than protein creatinine ratio (PCR). ACR is therefore

recommended in the diagnosis of chronic kidney disease

(CKD) (The National Institute for Health and Care

Excellence (NICE), 2015a).

Diagnosis

Box 1 outlines how to interpret different quantities of protein-

uria measured via ACR. One must remain mindful of the vari-

ation in units of measurement used in different laboratories.

For instance, an ACR of 30 mg/g is equivalent to an ACR of

3 mg/mmol. The term ‘microalbuminuria’ (ACR of greater than

3 mg/mmol) has largely been replaced by the term moderately

increased albuminuria and severely increased albuminuria

(ACR of greater than 30 mg/mmol) has replaced the term

‘macroalbuminuria’.

CKD is defined as a decreased estimated glomerular filtra-

tion rate (eGFR) of less than 60 ml/min/1.73 m2, and/or mar-

kers of kidney damage, for at least 3 months duration,

regardless of the underlying aetiology. An important point is

that irrespective of eGFR, the KDIGO classification considers

persistent albuminuria to represent CKD (KDIGO, 2012a).

Figure 1 illustrates this classification with the various colours

of green, yellow, amber and red indicating degrees of risk of

progression to end-stage kidney disease.
‘Kidney diseases’ are in the top-20 leading causes of

death worldwide, and projections for 2030 from the World

Health Organisation (WHO) indicate this will remain the

case where they are implicated in 1.6% of all deaths

(WHO, 2013).
Increased ACR and decreased eGFR, respectively, act in

combination to multiply the risk of adverse outcomes. Early

detection of disease progression can allow for timely prepar-

ation for renal replacement therapy for people with CKD stage

4 before progression to stage 5 disease (NICE, 2015a).
A summary of causes of proteinuria is given in Box 2, but it

should be remembered that a urine dipstick alone is never

diagnostic of proteinuria. Repeat testing to exclude a transient

phenomenon and laboratory quantification should always be

sought (KDIGO, 2012a). In addition, a careful history and thor-

ough examination may assist in identifying an underlying

cause.

Clinical features

Proteinuria is generally a silent condition. However, if lost in

massive quantities, this can present as nephrotic syndrome, in

which case the urinary protein losses are sufficient to deplete

serum albumin and result in peripheral oedema and other

complications. There is good evidence that albuminuria

detected via ACR is the earliest marker of glomerular disease

in many kidney diseases where it may appear before a reduc-

tion in eGFR, and hence, present a useful opportunity for

intervention (KDIGO, 2012a).

Measurement

Screening for CKD via ACR in the general population is not

advised. Quantification of proteinuria via ACR is, however,

recommended in specific instances (NICE, 2015a) (Fig. 2):

. Patients with diabetes

. CKD established by a decreased eGFR (at diagnosis) and

annually for monitoring

. Situations where there is a strong suspicion of CKD even if

eGFR is normal

Box 1 The interpretation of urinary ACR
measurements.

. ACR less than 3 mg/mmol: No proteinuria

. ACR greater than 3 and less than 30 mg/mmol:
Moderately increased but measurements between

3 mg/mmol and 70 mg/mmol should be repeated for
confirmation

. ACR greater than 30 mg/mmol: Severely increased with

measurements greater than 70 mg/mmol confirming
proteinuria without the need for repeat

. ACR> 250 mg/mmol: ‘Nephrotic range’’’

Box 2. Causes of proteinuria.

. Primary renal disease, occurring in isolation or in the

context of systemic autoimmune disease e.g. glomer-
ulonephritis; polycystic kidney disease etc.

. Secondary renal disease e.g. arising due to ischaemia or
diabetes which is more likely to be encountered in
primary care

. Obesity can cause albuminuria, which may resolve with
weight loss. Separately these patients too are of course
at risk of diabetes and hypertension

. Transient causes due to febrile illness, menstrual blood
loss, urinary tract infection or strenuous exercise,

hence, the need for repetition of testing and use of ACR
if persistent dipstick proteinuria has been detected
incidentally. Much less commonly the phenomenon of

orthostatic proteinuria will be observed (hence, the
advice regarding an early morning sample where this
would be negated)

. Medication use such as in non-steroidal anti-inflamma-
tory medication

. Non-albumin proteinuria can arise from the presence of
a1-microglobulin, heavy or light chains also known
collectively as ‘Bence Jones’ protein in some countries

which are used in the diagnosis of myeloma. The
presence of significant non-albumin proteinuria should
always prompt a thorough screen for a paraprotein

. The significance of proteinuria in pregnancy is a sep-
arate issue with specific implications and management
and has not been discussed here
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. Patients with hypertension on initial diagnosis and annually

as part of monitoring

. Patients with cardiovascular disease on initial diagnosis

. Patients with structural renal tract disease

. Patients with multisystem diseases with potential renal

involvement, e.g. systemic lupus erythematosus

. Patients with a family history of end-stage kidney disease

. When haematuria is opportunistically identified

An early morning urine spot test is sufficient for analysis

and counteracts any spurious results that could arise from

orthostatic effects. There is no requirement to complete a

24-hour collection.
The National Diabetes Audit 2017–18 for England and

Wales unfortunately highlights the inconsistencies in screening

for renal disease in diabetics. The level of urine albumin was

checked in 52.3% of individuals with type 1 diabetes, whereas

66.2% of patients with type 2 diabetes were checked

(National Diabetes Audit, 2018). Similarly, The National

Chronic Kidney Disease Audit found that in population studies
in England and Wales, of those with hypertension, less than

30% of people had an ACR performed (National Chronic

Kidney Disease Audit). Moreover, this indicator has also

been removed from the Quality and Outcomes Framework

in England in Wales for CKD which may exacerbate existing

confusion over the role and importance of albuminuria testing
in primary care now this incentivising feature is absent (Fraser

et al., 2016).

Management

Management of proteinuria comprises blood pressure control,

especially with inhibitors of the renin-angiotensin system such

as the angiotensin converting enzyme inhibitor (ACEi) and
angiotensin receptor blocker (ARB) medications, which have

direct anti-proteinuric benefits as well as blood pressure (BP)-

lowering effects. Management of the underlying cause of

kidney disease should be optimised where possible, such as

by improved glycaemic control in patients with diabetes, and

Figure 1. KDIGO classification. Risk of CKD progression to end-stage kidney disease by eGFR and albuminuria
category. Green, low risk (if no other markers of kidney disease, no CKD); Yellow, moderately increased risk;
Orange, high risk; Red, very high risk.

Reprinted from Kidney International Supplements, Current Chronic Kidney Disease (CKD) Nomenclature used by Kdigo, Copyright (2013), with per-

mission from International Society of Nephrology.
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escalated immunosuppression in the context of autoimmune

diseases (the latter managed more commonly in secondary

care and beyond the scope of this article).

Blood pressure control

The appropriate target for BP in the presence of proteinuria

will vary. Tighter control is desirable in those with diabetes

and/or higher ACR (NICE, 2015a). An individualised approach

should be taken in primary care where co-morbidities, coex-

isting medications, age and perceived tolerability of treatment

will be important considerations in addition to rigid guidance.

Figure 3 summaries these principles.

Renin angiotensin system blockade

ACEi and ARB medications are effective anti-

hypertensives, but also reduce proteinuria independently of

their BP-lowering effect. In several landmark trials in the

1990s the anti-proteinuric effect was established initially in

type 1 diabetes, then type 2 diabetes and other proteinuric

kidney diseases (Maschio et al.,1996; Parving et al., 2001;

Viberti et al., 1994). ACEi and ARB medications are the

first line anti-hypertensives of choice for those requiring

BP-lowering treatment, apart from those with African or

Caribbean family origin, where hypertension is less renin

angiotensin dependent.

Patients with ACR greater than 70mg/mmol and no contra-

indications should receive an ACEi or ARB if tolerated, irrespect-

ive of BP or cardiovascular disease. Those with ACR between

30 and 70mg/mmol and hypertension should receive ACEi or

ARB medication for dual treatment of BP and proteinuria.

However, individuals with ACR less than 30mg/mmol and

hypertension should be managed based on standard hyperten-

sion guidelines and not automatically receive an ACEi or ARB.
Patients with diabetes mellitus with a urinary ACR of 3 mg/

mmol or more and no contraindications should receive an

ACEi/ARB to achieve the optimal tolerated dose. There is cur-

rently no benefit to treatment with an ARB/ACEi, and as these

are also associated with an increased risk of hyperkalaemia

and acute kidney injury, this approach is not recommended

(Fried et al., 2013).
ACEi and ARB medications cannot be taken during preg-

nancy and should be converted to alternative anti-hyperten-

sive agents during pre-conception planning. Management of

hypertension and proteinuria during pregnancy and breast-

feeding is beyond the scope of this article and should be

managed with specialist advice.

Troubleshooting and ACEi/ARB

Queries may arise in prescribing ACEi or ARB medications. We

have outlined potential issues and appropriate guidance in

Box 3.

Figure 2. A summary based on NICE guidance on detecting proteinuria.

Source: NICE (2015a).
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Glycaemic control

The landmark Diabetes Control and Complications Trial/

Epidemiology of Diabetes Interventions and Complications

(DCCT) trial demonstrated the efficacy of intensive glycaemic

control in reducing proteinuria in patients with type 1diabetes,

and the UK Prospective Diabetes Study (UKPS) did the sme for

types 2 diabetes. HbA1c targets should, however, always be

individualised, taking into account other factors such as medi-

cation burden and risk of hypoglycaemia. More recently,

sodium-glucose transporter protein 2 (SGLT2) inhibitors have

shown impressive efficacy in reducing progression of protein-

uria and renal impairment in diabetic kidney disease. Although

perhaps not directly anti-proteinuria, these agents are recom-

mended as second line therapy in patients with type 2 diabetes

without contraindications and should be prioritised in patients

with evidence of diabetic kidney disease (NICE, 2015b;

Perkovic, 2019).

Supportive treatment

For all patients with CKD, treatment with a statin as part of

primary prevention of cardiovascular disease should be

offered without the need for formal risk assessment. Current

guidance would dictate using atorvastatin at a dose of 20 mg

(NICE, 2015a).

In addition, lifestyle modification should be supported

given the association with cardiovascular risk. Smoking cessa-

tion, weight loss and exercise remain cornerstones of effective

treatment.

Who should be referred to secondary
care in the context of proteinuria?

Any patient with an ACR of 70 mg/mmol or more should be

referred to secondary care, unless this occurs in the context

of diabetes. The rationale for this approach is that this level of

proteinuria raises the likelihood of a glomerulopathy and these

Box 3. Answers to queries about ACEi and ARB
prescribing.

What is an appropriate dose of ACEi/ARB in some-
one with proteinuria without hypertension?

In patients with heavy proteinuria, a low dose of ACEi/
ARB could be trialled with caution, but the benefits of
this should be considered in light of the potential risks of
excessive BP lowering

If the patient is on an ACEi/ARB for hypertension
and is found to have proteinuria, should the dose be
uptitrated to the maximum tolerated?

In patients with proteinuria, once ACEi/ARB therapy has

been commenced, this should be uptitrated to the max-
imum dose, the maximum tolerated dose, or to a
BP< 130/80. Dose increases in renal impairment should

be monitored via biochemistry, with creatinine rises of
30% of baseline, and potassium up to 6 mmol/L generally
considered as acceptable limits

If the patient is stable on maximum dose of ACEi/
ARB and has on-going proteinuria, how often should
ACR be measured and what would lead to referral to
secondary care?

Frequency of patient monitoring should take into

account both eGFR and degree of proteinuria, and occur
in line with the NICE guidelines

If the patient cannot tolerate an ACEi/ARB what is
the next step?

If patients are unable to tolerate ACEi/ARB then man-

agement of other modifiable factors should be opti-
mised. BP should be controlled with alternative agents.
In patients with diabetes, glycaemic control should be

optimised and newer agents such as SGLT2 inhibitors
and glucagon-like-peptide-1 receptor agonists agonists
may improve proteinuria and renal outcomes inde-
pendent of HbA1c-lowering effects

Figure 3. A summary of BP control in relation to proteinuria.
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patients may require nephrology review, an auto-antibody
screen, and often a kidney biopsy, for further evaluation.
Please note that the KDIGO guidance suggests considering

referral to specialist care at a lower threshold of 30 mg/mmol
as opposed to the NICE suggestion of greater than 70 mg/mmol.

Those with an ACR of 30 mg/mmol or greater with persist-
ent haematuria after a urinary tract infection has been

excluded should also be referred for similar reasons to
above. Intuitively, an urgent nephrology referral is warranted
if nephrotic level proteinuria (ACR greater than 250 mg/mmol)

is detected.
Other cases should be considered on an individual basis

and after consulting local referral guidance. A fictional case

study is outlined to illustrate the potential pitfalls that can
occur in primary care concerning proteinuria.

Case study 1

John, a 65-year-old patient has had a diagnosis of hyper-

tension for 3 years. He is currently on monotherapy with

amlodipine 5 mg. He has recently changed practice and has

attended the practice nurse for a ‘new-patient’ review.

His BP in clinic is 158/96 mmHg in the best of three

readings. You notice he has failed to attend for his

annual BP review for the past 2 years. His final ACR at

his last practice was 22 mg/mmol, but has not been

repeated since this initial reading. He has a body mass

index of 31 kg/m2.

What is an appropriate next step?

John hands in a repeat early morning sample on two

occasions with ACR of 25 mg/mmol and 29 mg/mmol,

respectively. His urea and electrolyte (U&E) levels are

tested and his eGFR is found to be 56 ml/min/1.73 m2. He

is coded with a diagnosis of albuminuria on the computer

system and commenced on an ACEi with ongoing BP

monitoring. His U&E levels are monitored due to the ACEi

treatment, but remain static at an eGFR of 54 ml/min/

1.73 m2.

As a result of these findings John is diagnosed with CKD

stage 3 and added to annual recall for optimised monitor-

ing. His BP improves to 129/77 mmHg on treatment and he

is commenced on statin therapy. John is keen to lose

weight and is referred to a local organisation that will pro-

vide him with a supported exercise regime to help weight

loss.

KEY POINTS

. Primary care plays an important role in the identification

and monitoring of CKD

. Primary care clinicians need to understand the relevance

of the findings of albuminuria to the staging of CKD

. Adverse cardiovascular outcomes are a significant

potential consequence of albuminuria

. Persistent albuminuria of greater than 3 mg/mmol is not

a benign finding and should be acted upon and rec-

orded appropriately within clinical coding systems

. Adequate BP control, glycaemic control, management

of dyslipidaemia and treatment with ACEi or ARB form

the mainstay of treatment of proteinuria and reduction

in progression of proteinuric CKD as a result
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AKT question relating to nephrotic syndrome

Single Best Answer

A 61-year-old lady presents with periorbital oedema for

1 week and you suspect nephrotic syndrome.

What is the gold standard test to confirm the diagno-

sis? Select ONE option only.

A. 24-hour urine collection for protein–creatinine ratio

B. Renal biopsy

C. Urine albumin–creatinine ratio

D. Urine dipstick

E. Urine for catecholamines

Answer DOI: 10.1177/1755738019899281

Dr Anish Kotecha
GP Partner, Cwmbran Village Surgery, Wales

DOI: 10.1177/1755738019899285

AKT question relating to management of hypoglycaemia

Single Best Answer

On a home visit, a 68-year-old diabetic patient on metformin

and gliclazide is drowsy, difficult to rouse, sweaty and tachy-

cardic. His blood sugar measurement is 2.5 mmol/L.

What is the SINGLE MOST appropriate management

option? Select ONE option only.

A. GlucoGel

B. Immediate hospital admission

C. Intramuscular injection of 1 mg glucagon

D. Subcutaneous injection of 10 units of rapid acting
insulin

E. Two teaspoonfuls of granulated sugar

Answer DOI: 10.1177/1755738019899286

Dr Yasser Abdel Kerim
GP Partner, Banks and Bearwood Medical Centre, Bournemouth
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