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WiEdare the
causes of
proteinuria?

THE FINDING OF PROTEINURIA

ON DIPSTICK URINALYSIS

POSES A NUMBER OF

DIAGNOSTIC QUESTIONS.
Proteinuria is relatively common in the
general population with reported point
prevalence of up to 8%'but the
prevalence falls to around 2% on
repeated testing. >*

COMMON CAUSES

Proteinuria originates from the kidney
and occurs as a result of injury to either
the glomerulus or the renal tubule or
both. The molecular mechanisms
causing proteinuria will vary depending
on whether primarily glomerular or
tubular pathology is present.*

Chronic glomerular injury resulting in
proteinuria may be secondary to
prolonged duration of diabetes or
hypertension. Autoimmune disorders,
such as glomerulonephritis, can result
in proteinuric states through subtle

[EEMshould

patients be
investigated?

derangements in the molecular
signalling pathways and structural
scaffolding of glomerular epithelial
(podocyte) cells and their adjacent
glomerular basement membrane that
provide the final barrier to glomerular
filtration.®

In contrast, a tubular origin of
proteinuria may be associated with
inflammation of renal tubules
triggered by prescribed drugs or
ingested toxins. There is substantial
variation in both the natural history
and the response to therapies in the
different types of proteinuric kidney
disease.

Proteinuria may be a clinical feature
in a variety of conditions encountered
in general practice (see figure 1, above).
NICE guidelines recommend screening
for proteinuria in individuals at higher
risk for chronic kidney disease (CKD).®
These include patients with diabetes,
hypertension, cardiovascular disease,

Wl patients
should

be referred?

connective tissue disorders, a family
history of renal disease and those
prescribed potentially nephrotoxic
drugs. Screening for CKD should also
include tests of renal function such as
serum creatinine and estimated
glomerular filtration rate (eGFR).
Proteinuria is usually asymptomatic
unless a multisystem disorder, e.g.
vasculitis or systemic lupus
erythematosus, is present or there are
very significant urinary protein losses
causing frothy urine and associated
peripheral oedema. In the absence of
obvious clues to the cause of
persistent proteinuria on history or
clinical examination it is worthwhile
reviewing the patient’s prescribed
drugs to identify any potentially
nephrotoxic agents e.g. NSAIDs.
Annual screening for the
development of microalbuminuria in
patients with diabetes is now well
established.” Microalbuminuria, the  »
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Essential initial investigations for proteinuria

Investigation

Rationale

Urinalysis

Presence of blood could suggest a nephritic process;
leucocytes and nitrites associated with UTI

Urinary albumin:creatinine ratio (ACR) or
protein:creatinine ratio (PCR)

To quantify proteinuria. Can be sent on a spot sample
of urine, preferably morning

Urea and electrolytes

New onset renal dysfunction necessitates urgent
nephrology referral

Serum albumin and calcium (bone profile)

@ Hypoalbuminaemia (serum albumin <30 g/L)

along with oedema and urinary protein >3.5 g/day

is diagnostic of the nephrotic syndrome

® Hypercalcaemia suggests proteinuria is associated
with myeloma or other malignancy

Full blood count

Anaemia may suggest a systemic disorder
Elevated white cell counts in infection

Blood glucose

To exclude diabetes

earliest clinically detectable sign of
diabetic nephropathy, represents low
level albuminuria and is not detected
by dipstick urinalysis but requires
measurement by a sensitive
guantitative assay, the urinary
albumin:creatinine ratio (ACR).
Screening for urinary protein
excretion is also routine practice in
pregnancy; the onset of proteinuria is
a feature of pre-eclampsia.®
Persistent proteinuria indicates
there is underlying renal pathology
but it may in itself be injurious to the
kidney, with several mechanisms
proposed to account for this.®
Patients with high, nephrotic-range,
proteinuria (>3.5 g/day) have
additional risks of hypercoagulability,
thromboembolism, infection,
malnutrition and acute kidney injury.
In CKD the amount of proteinuria
tends to be directly correlated with a
faster rate of decline of kidney
function (more rapid fall in eGFR) as
well as an associated substantially
increased cardiovascular disease risk.”
These observations supply the
evidence-based rationale for
controlling levels of proteinuria."

INVESTIGATIONS

Essential initial investigations are
summarised in table 1, above. Patients
with urine dipstick-positive
proteinuria should have the remainder
of their urinalysis checked for the
presence of blood, or evidence of
urinary tract infection (UTI).
Menstruation and UTI can lead to
transiently positive tests for protein
and blood on dipstick urinalysis.”
Orthostatic proteinuria is present if
early morning dipsticks are negative
for protein but the dipsticks become

positive for protein later in the day.

Dipstick urinalysis with a high
specific gravity (>1.030) indicating a
concentrated urine may lead to
a false-positive protein result.
Conversely, very dilute urine with a low
specific gravity (<1.005) may lead to
a false-negative test for proteinuria.

The most useful investigation to
quantify any proteinuria accurately
is the urinary albumin:creatinine ratio
(ACR) or a protein:creatinine ratio
(PCR).® Normal values are outlined
in table 2, p21, with a comparison
between different methods of
estimating proteinuria. Urinary ACR
or PCR can be conveniently estimated
on a single urine sample.* ACRs are
commonly used to screen for,
and monitor the progress of,
microalbuminuria in patients with
diabetes.®

Blood pressure measurement and
kidney function estimation are both
important because of the association
of proteinuria with hypertension and
CKD. Blood glucose should be assayed
to exclude diabetes. Patients with
sudden onset of lower limb oedema
and associated proteinuria should
have a serum albumin level measured
and if hypoalbuminaemia is present
this indicates the patient has a
nephrotic syndrome. Serum
cholesterol levels are often
substantially raised in those with
nephrotic syndrome. Conversely,
severe hypercholesterolaemia with
even a trace of peripheral oedema
should prompt the practitioner to
perform dipstick urinalysis and send a
urine sample for ACR.

A history of frank haematuria, joint
pain, rash, ocular symptoms as well as
weight loss, haemoptysis or sinusitis

may suggest an underlying systemic
disorder such as vasculitis. A drug
history may reveal the use of NSAIDs,
recent antibiotics or herbal and over
the counter medications that can be
associated with an interstitial nephritis.
Clinical examination for evidence of
rash, red eyes, xanthelasma, chest
signs of fluid overload, pyrexia,
anaemia or peripheral oedema may
suggest a nephrotic or nephritic
syndrome triggering an urgent
nephrology referral. The presence of
blood in the urine with onset or
worsening of hypertension defines the
nephritic syndrome which has many
causes.

Renal tract ultrasound will measure
kidney size, and detect scarring
associated with chronic pyelonephritis
or prior renal stone disease which can
cause proteinuria.

REFERRAL

Indications for urgent referral of
patients with proteinuria are listed in
table 3, p21. All other referrals can be
made routinely.

Patients with gross fluid overload
from a nephrotic syndrome or in
whom vasculitis or a serious
underlying disorder is suspected
should be discussed by telephone
with a nephrologist to arrange early
hospital assessment.

For all referrals it is helpful to have
any documented serial urine dipstick
or ACR measurements available in
addition to the trend in serum
creatinine levels. This can be of
assistance in reassuring patients with a
reduced likelihood of progressive CKD
if a stable pattern of low level
proteinuria has been demonstrated
over a long period of time.

MANAGEMENT

For patients with persistent
proteinuric renal disease the main
therapeutic option is treatment with
an ACE inhibitor or angiotensin
receptor blocker (ARB). These agents
also have an important role in the
management of hypertension and
cardiovascular disease, underlining
the interconnection of these
disorders.” Thus, addressing
components of overall cardiovascular
risk is vital in the management of all
proteinuric renal conditions. The two
general areas in which GPs can take an
active role are in managing proteinuria
associated with CKD, including
diabetes, and in the long-term
follow-up of those with primary renal
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Comparison of methods to measure proteinuria

Urine dipstick ACR mg/mmol PCR mg/mmol 24 hr collection
Normal nil <3 <5 <0159
Microalbuminuria nil or trace 3-30 5-50 <0.5¢g
Proteinuria +or++ 70 100 19
0.3-1g/L
++ or +++ 70-200 100-350 1-359g
1-3g/L
Nephrotic range proteinuria +++ or ++++ >200 >350 >359
3-209/L
Comments @ Qualitative ® Quantitative ® Quantitative ® Gold standard
® Easy to use ® Measures albumin ® Measures all ® Cumbersome
® Can detect blood, excretion urinary proteins @ Relies on appropriate
glucose, nitrites @ Total proteinuria ® Divide PCR by 100  collection techniques
® Cannot detect underestimated to derive proteinuria

microalbuminuria

if proteins other than
albumin present

in grams

disorders resulting in nephrotic
syndrome.

In the management of CKD, the aim
is to up-titrate ACE inhibitor or ARB
therapy to the maximum tolerated
dose in order to reduce proteinuria to
a urinary ACR <70. Patients should be
warned that they should stop these
drugs temporarily in the presence of
intercurrent iliness leading to volume
depletion, e.g. vomiting and diarrhoea,
and to seek medical attention for
blood pressure and renal function and
electrolyte checks if not improving
after 48 hours.

Slow up-titration of ACE inhibitor
or ARB dosage every 2-4 weeks,
checking blood pressure and renal
function one week after any increase
in dose, and aiming to have serum
potassium concentration <6 mmol/L
(and stable) and a creatinine rise
to no more than 25% above
baseline is recommended by the Renal

Association guidelines (see Useful
information, p22).

If an ACE inhibitor or ARB is being
prescribed care should be taken with
other medications such as NSAIDs,
potassium-sparing diuretics and
trimethoprim which can contribute
to serious hyperkalaemia if not
monitored carefully.

Control of blood pressure to
recommended targets (<130/80 mmHg
in those with an ACR >70) and
reduction of proteinuria have
beneficial effects on both renal and
cardiovascular disease progression.™®

Many GPs will have patients with
diagnosed nephrotic syndrome
who are also being followed up in
nephrology clinics. After a renal biopsy
has demonstrated the specific cause
of the nephrotic syndrome, many
patients have initial fortnightly or
monthly outpatient appointments
with nephrologists to manage

Indications for urgent referral in those with an ACR >70 (PCR >100)

Nephrotic range proteinuria  With or without nephrotic syndrome (oedema, serum albumin <30 g/L)

Acute kidney injury or

eGFR <30 ml/min/1.73m?

Stop any nephrotoxic drugs at this stage

Haematuria

Either microscopic or macroscopic could be secondary to
glomerulonephritis. Red flag referral to urology first if >50 years old and
macroscopic haematuria to exclude urological malignancy (if ACR <70
and renal function normal/unchanged)

Hypertension

Malignant hypertension (>220/120 mmHg) or with end-organ damage
(rising serum creatinine, heart failure, visual disturbance, headache)

Pregnancy

Those with new onset proteinuria after 20 weeks gestation or an
increase >2 above baseline may be developing pre-eclampsia — discuss

urgently with obstetric team

Multisystem disorder

If alarm features present suggestive of vasculitis or connective tissue
disorder such as rash, joint pain, eye signs, unexplained anaemia,

haemoptysis

diuretic therapy and fluid overload.

Treatment with ACE inhibitor and
ARB therapy as described above may
be prescribed, while others may be
given steroids, immunosuppressive
treatment with agents such as
tacrolimus or ciclosporin, or cytotoxic
drugs such as cyclophosphamide.
Statin therapy for hypercholesterolaemia,
as well as gastric and bone protection
with regular monitoring for
hyperglycaemia for those on steroids
is also required. Patients are encouraged
to weigh themselves and adjust
diuretic dosing to manage oedema.

All this requires coordinated
management between primary and
secondary care.

Macrolide antibiotics and some
antifungal drugs can increase
tacrolimus and ciclosporin levels so
interactions with any newly prescribed
medications should be checked.
Those on cyclophosphamide require
regular monitoring of white cell counts
and may experience hair loss, nausea,
altered taste and infertility. For all
immunosuppressive and cytotoxic
agents, patients are at relatively
increased risk of infection, neutropenic
sepsis, and malignancy with
prolonged treatment. Thus higher
doses and prolonged courses of
antibiotics may be required for
common infections, with immediate
referral to the emergency department
if neutropenia is confirmed or even
suspected in the context of sepsis.

Patients should also be encouraged
to use sun protection and participate
in age-specific cancer screening
programmes. »
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Proteinuria originates from the kidney and occurs

as a result of injury to either the glomerulus or the renal
tubule or both. It is relatively coommon in the general
population with reported point prevalence of up to 8%
but the prevalence falls to around 2% on repeated testing.

Chronic glomerular injury resulting in proteinuria

may be secondary to prolonged duration of diabetes or
hypertension. A tubular origin of proteinuria may be
associated with inflammation of renal tubules triggered by
prescribed drugs or ingested toxins. In the absence of
obvious clues to the cause of persistent proteinuria on
history or clinical examination it is worthwhile reviewing the
patient’s prescribed drugs to identify any potentially
nephrotoxic agents e.g. NSAIDs.

NICE guidelines recommend screening for proteinuria

in individuals at higher risk for chronic kidney disease (CKD).
These include patients with diabetes, hypertension,
cardiovascular disease, connective tissue disorders, a family
history of renal disease and those prescribed potentially
nephrotoxic drugs. Microallbuminuria, the earliest clinically
detectable sign of diabetic nephropathy, represents low level
albuminuria and is not detected by dipstick urinalysis but
requires measurement by urinary albumin:creatinine ratio (ACR).

In patients with CKD the amount of proteinuria tends
to be directly correlated with a faster rate of decline of
kidney function as well as an associated substantially
increased cardiovascular disease risk. Blood pressure
measurement and kidney function estimation are both
important because of the association of proteinuria with
hypertension and CKD. Patients with sudden onset of
lower limb oedema and associated proteinuria should
have a serum albumin level measured to exclude the
nephrotic syndrome. Renal tract ultrasound will measure
kidney size, and detect scarring associated with chronic
pyelonephtritis or prior renal stone disease which can
cause proteinuria.

For patients with persistent proteinuric renal disease
the main therapeutic option is treatment with an

ACE inhibitor or angiotensin receptor blocker (ARB).
Addressing components of overall cardiovascular risk

is vital in the management of all proteinuric renal
conditions. In the management of CKD, the aimis to
up-titrate ACE inhibitor or ARB therapy to the maximum
tolerated dose in order to reduce proteinuria to a urinary
ACR <70. Patients should be warned to stop these drugs
temporarily in the presence of intercurrent illnesses
leading to volume depletion. If an ACE inhibitor or ARB
is being prescribed care should be taken with other
medications such as NSAIDs, potassium-sparing diuretics
and trimethoprim which can contribute to serious
hyperkalaemia.

A subset of patients will have a
primary renal diagnosis for which
specific treatment is available.
Accurate quantification of proteinuria
by sending a spot sample of urine for
ACR or PCR measurement is the most
important test in addition to blood
pressure and serum creatinine
measurement.

Detecting the presence of a
nephrotic or nephritic syndrome can
be made using a small number of
investigations and can direct timely
referral to a nephrologist, while
partnership with those managing
chronic proteinuric conditions
is paramount in reducing the risk
of progressive cardiovascular and
renal disease.
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Useful information

The Renal Association

Compilation of guidelines from NICE,
SIGN and the Renal Association.
Links to proteinuria, hypertension, and
referral indicators are accessible from
the Pages of the eGuide box.

There are also links to GP and patient
information leaflets on CKD.
www.renal.org/whatwedo/
InformationResources/
CKDeGUIDE.aspx

Edinburgh Renal Unit

Practical information for GPs
renux.dmed.ed.ac.uk/edren/Unitbits/
ProtGuide.html

For patients
www.edren.org/pages/edreninfo/
proteinuria.php

NICE Guidance on CKD
www.hice.org.uk/Guidance/CG73
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