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Podocytopathies are kidney diseases 
in which injury to podocytes (key 

cells of the glomerulus, which is the 
filter in the kidney) result in proteinuria 
(loss of protein in the urine) or nephrotic 
syndrome (a condition characterized 
by oedema, hypoalbuminaemia 

Injury to the podocytes can arise from, for example, 
systemic immune disorders.  Podocyte injuries that 
do not arise from such systemic disorders impart 
four types of histopathological lesions  evident 
on biopsy: focal segmental glomerulosclerosis 
(FSGS), minimal changes, diffuse mesangial 
sclerosis (DMS) and collapsing glomerulopathy. 
These lesions have traditionally been considered 
as the ‘disease’ underlying a diagnosis of nephrotic 
syndrome. However, the lesions  are unspecific 
and can be associated with different underlying 
causes, including genetic mutations, and treatment 
responses. Now, the drive is to identify the 
underlying cause of podocyte injury that is evident 
in patients with proteinuria or nephrotic syndrome 
and in whom biopsy findings reveal these lesions. 
Different contributing factors (and with different 
relative contributions) can occur in combination to 
reach a threshold of podocyte injury and loss. 

True epidemiological data for the 
podocytopathies are lacking, as 
only biopsy reports are available, 
which are biased towards 
steroid-resistant cases (that is, 

patients who do not respond to 
traditional treatment) and under-
report cases in children (in whom 
biopsy is often avoided). Despite 
this limitation, the available 

data indicate that prevalence of 
podocytopathies is increasing 
worldwide and that they are 
major contributors to end-stage 

The diagnostic approach depends on 
the resources available but can involve 
family and patient history, biochemistry 
assessment, assessment of extrarenal 
manifestations, urinalysis and renal 

is reserved until initial treatment 
fails, whereas in adults the biopsy is 
recommended earlier in the diagnostic 

molecular diagnosis and is highly advised 
in all children or young adults (of <30 
years of age) who do not respond to a 
course of glucocorticoids; the proportion 
of patients newly diagnosed with genetic 
podocytopathies declines with age 

Patients with sub-nephrotic proteinuria are 
treated with a renin–angiotensin system inhibitor 
to control glomerular hyperfiltration and are 
monitored closely. In those with nephrotic 
syndrome, glucocorticoids are used, response 
to which defines further management. Steroid-
sparing immunosuppressive agents should 
be considered only for frequently relapsing 
and steroid-dependent patients. If a genetic 
diagnosis is ascertained, management should 
be personalized to the gene identified, although 
this approach is not always possible given limited 
targeted treatments.

Advances are needed for the concept of 
‘podocytopathies’ to replace DMS, FSGS, 
minimal changes and collapsing 
glomerulopathy as clinical entities

causes of podocytopathies can present 
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MECHANISMS 

genetics has clearly given rise to 
the need for genetically oriented 

improving patient and clinician 
access to geneticists should 

be a priority

MANAGEMENT 
Strategies for 

podocyte-specific 
therapies include stem cell 

therapy for genetic disorders, 
use of genetically modified cells, 

induced pluripotent stem cells and 
small interfering RNA therapies

Research 

pharmaceutical and 
biotechnology companies are 
studying the clinical, genetic, 

transcriptional, proteomic and 
metabolomic characteristics of 
podocytopathies to understand 

pathogenesis, test novel 
therapies and determine 

optimal treatment 
strategies

DIAGNOSIS 

may protect patients from 
unnecessary or ineffective 

treatments, provide opportunity 
for earlier diagnosis through screening 

questions for families regarding the ‘right to 

to identify 

immunosuppressive 
therapy are urgently 

needed
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