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Introduction



suPAR and Kideny

• The investigators related the abnormal suPAR level to the 

pathogenesis of FSGS based on both in vitro and in vivo studies, 

which demonstrated suPAR binding to and, more importantly, 

activation of b3 integrin on podocytes. 



suPAR and Kideny



August 2011 nature medicine 

3 integrin is one of the main 
proteins 
that anchors podocytes to the 
underlying glomerular 
basement membrane. suPAR-
𝛼v𝛽3 integrin signaling is an 
important pathway in the 
pathogenesis of proteinuria in 
various kidney diseases.



Focal and Segmental Glomerulosclerosis (FSGS)



Focal and Segmental Glomerulosclerosis (FSGS)



The Role of Circulating Permeability Factors in FSGS



The Implication of suPAR In Proteinuric Kidney Disease



The Implication of suPAR in Proteinuric Kidney Disease



The Role of suPAR Signaling and Integrin Activation in Podocytes and 
Proteinuric Kidney Diseases



A hypothesis for the pathogenesis 
of suPAR-mediated FSGS 

suPAR can activate 𝛼v𝛽3 integrin of 
podocytes

TNF-𝛼 can directly 
activate podocyte 
𝛼v𝛽3 integrin and 
vinculin 





Nature Med 2014



Subsequent Clinical Observations Supporting the 
Pathogenic Role of suPAR in FSGS



JUSTIFICATIONS



• uPAR activated 𝛽3 integrin in a similar manner to membrane-bound uPAR in podocytes

• Podocyte 𝛽3 integrin activation by suPAR was blocked by a blocking antibody specific to uPAR

• High-dose recombinant mouse suPARI–III induced podocyte integrin 𝛽3 activation, proteinuria, and foot process 

effacement in a uPAR-knockout (𝑃𝑙𝑎𝑢𝑟−/−) mice

• suPAR is increased in FSGS compared to other glomerulopathies and healthy subjects

• suPAR is more increased in recurrent FSGS after KT than in nonrecurrent FSGS 

• Pretransplant serum suPAR predicted recurrence of FSGS after KT Increasing serum suPAR levels after KT 



J Am Soc Nephrol 2012



Compared with control participants, 
the serum suPAR levels in FSGS patients
were markedly increased in both FSGS 

cohorts 

3000 pg/ml as a cut-off value was set based 
on the study dataset

The mean suPAR level was higher in the FSGS 
CT cohort than in the PodoNet cohort.

The mean serum creatinine was significantly 
higher in patients enrolled into the FSGS CT 
cohort than in PodoNet cohort, which might 
partially account for the difference of suPAR 
between the two groups 

J Am Soc Nephrol 23: 2051–2059, 2012 



J Am Soc Nephrol 23: 2051–2059, 2012 



Circulating suPAR levels at baseline and 26 
weeks after treatment 

Therapy-associated changes of 
suPAR levels 

J Am Soc Nephrol 23: 2051–2059, 2012 



suPAR levels in patients who achieved complete remission at 26 weeks, and stabilized for at least 6 months vs 
patients who achieved complete remission at 26 weeks, but proteinuria came back at 52 weeks 

suPAR responders were associated with a substantial decrease 
in Up/c. Responders were FSGS patients with high suPAR at 
baseline, but dropped to ,3000 pg/ml after 26-week therapy, 
whereas nonresponders were patients whose suPAR levels 
remained high 

J Am Soc Nephrol 23: 2051–2059, 2012 



J Am Soc Nephrol 23: 2051–2059, 2012 



Justification



Frontiers in Medicine, October 2021 



Areas of Uncertainty concerning the Sources of suPAR



suPAR/uPAR, More Than Just One Look

Frontiers in Medicine, October 2021 

While enzymatic cleavage 

has been considered to be 

the main source of suPAR, 

transcriptional splicing, 

genetic mutation, and post-

translational glycosylation 

could also impact the 

composition and function of 

circulating suPAR in 

different human subjects.



Frontiers in Medicine, October 2021 



Methods: Fifty-two secondary FSGS patients diagnosed by kidney biopsy, including 8 with Alport-FSGS, 
20 with obesity-related FSGS, and 24 with diabetic nephropathy, were enrolled in the study in the period 
from January 2008 to June 2014 at the Renal Division, Peking University First Hospital. Fifty-six healthy 
donors and 74 patients with primary FSGS, 14 with minimal-change disease, and 29 with membranous 
nephropathy were used as healthy controls and disease controls, respectively. Plasma and urinary suPAR 
concentrations were measured with commercial ELISA kits, and their correlations with clinical and 
pathological data were analyzed. 
Conclusions: The levels of plasma and urinary suPAR in patients with Alport-FSGS, obesity-related FSGS, 
and diabetic nephropathy were increased. 
Plasma suPAR might be a pathogenetic participation factor or a useful marker of glomerular diseases 
with FSGS-associated podocytopathy but is not necessarily a circulating permeability factor. 



Areas of Uncertainty Concerning suPAR Serum Determinants

• suPAR levels increases after an observation time of 72 hours

• C-reactive protein (CRP) or erythrocyte sedimentation rate (ESR) should be
determined, since inflammation per se can affect suPAR levels

• Accumulation of suPAR in patients at low GFR may obfuscate FSGS-induced
suPAR accumulation

• Cut-off point 3.2 ng/mL, suPARnostic assay.

suPAR serum determinants (collection time of blood, ethnic differences, 
systemic inflammation, eGFR, and metabolism of suPAR) should be 

considered in interpreting the results.



Clinical Observations Not Supporting the Pathogenic Role of suPAR in 
FSGS

Although increased suPAR levels resulted in FSGS-like glomerular 

lesions and proteinuria in PLAUR−/− (uPAR-deficient mice), the 

pathogenic effects of suPAR were not observed in wild-type mice, in 

which proteinuria or podocyte foot process effacement did not occur 

despite glomerular suPAR deposition.





KEY POINTS 
KEY POINTS



KEY POINTS



suPAR: A New Biomarker for Cardiovascular Disease?



The most well known biomarkers include: 



suPAR as a cardiac biomarker



suPAR and Subclinical Organ Damage (SOD)



Canadian Journal of Cardiology 
Volume 31 2015 

In cardiology a cut-off 
value range of 3.5 - 4.5 
ng/mL has been 
commonly utilized. 
Different cut-off values 
may be applied based 
on the measuring kit 
used, the patient 
population and the 
clinical setting. 



Atherosclerotic plaques and suPAR

Stroke 2012



suPAR, CVD and NT-proBNP



J. Clin. Med. 2023



suPAR as a biomarker in AF and low EF

suPAR was associated with low LVEF and 

elevated BNP, but not with left ventricular 

hypertrophy, independent of CRP, renal 

function, and diuretic use among cardiac 

inpatients who were not undergoing chronic 

hemodialysis.

Serum suPAR was associated with AF, particularly 
NPAF. Whether suPAR promotes or maintains AF 
should be investigated in further studies.



Currently, there does not seem to be adequate clinical justification for 
measurement of suPAR levels in routine clinical practice 



conclusions
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