
Table 1

Measurement of urinary protein excretion in adults

Spot urine protein quantification

Albumin:creatinine ratio (ACR)

Protein:creatinine ratio (PCR)
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movement into the interstitial
compartment, creating oedema.6

The distribution of oedema in
nephrotic syndrome may differ from
that typically seen in heart failure.
Periorbital, facial or genital oedema are
commonly reported. Pleural effusions
and ascites can occur but pulmonary
oedema is less common.7 

Oedema will progressively worsen
while the proteinuria remains
uncontrolled. 

ASSOCIATED FEATURES
Hyperlipidaemia 
Serum concentrations of cholesterol are
raised in many patients with nephrotic
syndrome.8

Hypercoagulability
Nephrotic syndrome raises the risk of
venous thromboembolism (VTE).9
VTE can sometimes be the presenting
symptom. The mechanism is believed to
involve abnormal urinary loss of
antithrombotic factors.

Susceptibility to infection
Patients with nephrotic syndrome are at
increased risk of bacterial infections
because of urinary loss of immunoglobulins.
There is no evidence to support use of
prophylactic antibiotics, but infections
should be treated aggressively.10

Renal impairment
Some patients with nephrotic syndrome
may present with a normal eGFR.
Others may have chronic renal
impairment at presentation. If nephrotic
syndrome remains uncontrolled even
those with normal kidney function at
presentation can develop progressive
chronic kidney disease. Acute kidney
injury (AKI) may occasionally be seen in
association with nephrotic syndrome.

CAUSES
Primary causes
Glomerular diseases that often have
immune-mediated underlying
mechanisms are a primary cause of
nephrotic syndrome. Some of the most
common glomerular diseases in adults
are membranous nephropathy, minimal
change disease and focal segmental
glomerulosclerosis (FSGS). In children,
minimal change disease is the most
common cause of nephrotic syndrome.

Secondary causes
In some cases of nephrotic syndrome
glomerular dysfunction is secondary to
a systemic disease such as diabetes
mellitus, systemic lupus erythematosus
(SLE) or amyloidosis.

Table 2

Initial investigations in nephrotic syndrome

Investigation

Urinary ACR or PCR (see table 1)

Serum albumin

U&E

Serum lipid profile

HbA
1c

Double-stranded DNA antibodies

Hepatitis B and C serology

HIV serology

Immunoglobulins and protein electrophoresis
Serum free light chains
Urine Bence Jones protein

Complement profile: C3 and C4

protein: creatinine ratio (PCR), depending
on local protocols, see table 1,below. 

In most cases, 24-hour urine protein
collections are not required for the
diagnosis of nephrotic syndrome,
however table 1, below, gives approximate
equivalent values for spot urine samples.

Hypoalbuminaemia
Hypoalbuminaemia occurs through
profound loss of albumin in the urine.
Although hepatic albumin synthesis is
often upregulated, this does not fully
compensate for urinary albumin loss in
nephrotic syndrome. Other protein
synthesis, including that of cholesterol
binding proteins, may also be
upregulated.

Peripheral oedema
The underlying mechanism behind

peripheral oedema in nephrotic
syndrome is the subject of ongoing
debate. 

One hypothesis is that development
of hypoalbuminaemia reduces plasma
oncotic pressure. This leads to net
movement of fluid from the
intravascular space to the interstitial fluid
causing oedema and reducing
intravascular volume. This volume
reduction subsequently leads to
increased tubular reabsorption of sodium
and water in the kidneys, compounding
the development of oedema.5 

Another hypothesis suggests that
high levels of protein in the urine are the
primary cause of sodium and water
reabsorption in the kidneys. This leads to
increased plasma volume which
increases intravascular hydrostatic
pressure, ultimately causing fluid

Proteins measured

Albumin 

Albumin plus other
proteins e.g. enzymes
and microglobulins  

Normal

< 3 mg/mmol3,4

< 15 mg/mmol4

Nephrotic range
(approx 3.5 g/24 hr)

> 250 mg/mmol4

>300 mg/mmol4

Rationale

Confirm diagnosis

Confirm diagnosis

Assess renal function

Hyperlipidaemia is a common feature

Assess for cause: diabetes mellitus

Assess for cause: systemic lupus erythematosus (SLE)

Associated with membranous nephropathy 
and focal segmental glomerulosclerosis (FSGS)

Associated with FSGS

Assess for cause: amyloidosis or multiple myeloma

Assess for cause: SLE or membranoproliferative
glomerulonephritis


