
 

PROTEINURIA 

Jelka Lindič 

Department of Nephrology 

University Clinical Centre Ljubljana 

Slovenia 



PROTEINURIA 

1. cardinal sign of renal disease 

 

2. risk factor for  

    progression of renal disease  

 

3. risk factor for cardiovascular  

    disease and death 



PROTEINURIA AND CKD PROGRESSION 
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MORTALITY AND PROTEINURIA 
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PROTEINURIA 

1. where do proteins in the urine come from 

2. how does proteinuria cause kidney damage 

3. detection and evaluation of proteinuria 



NORMAL NEPHRON  

PROTEINURIA < 150 mg/day 

Modified from Jefferson JA et al. Kidney Int 2008; 74: 22-36. 

permeabile for 
- water                     

- small molecules  

- ions 

selective permeability 
- size 

- shape 

- charge 

slit diafragm  
- size < 4 nm 

- albumin neg. = 3,6 nm 

- transcelular transport 

- paracellular transport 

- lysosomal compex  

 



KIDNEY DAMAGE - TUBULAR 

Modified from Jefferson JA et al. Kidney Int 2008; 74: 22-36. 

 

 

 

- glomerular proteinuria 

- inflammation 

- toxins 

- ischemia/hypoxia 

- obstruciton 

 

 

  

- nephrotic proteinuria 

- edema 

 

 

- imunological injury 

- genetic defect 

 

- hypertension 

- nmetabolic injury:  

- glucose  

- lipids 

- paraproteins 

 

 

- tubular proteinuria < 2 g/d 

- renal tubular cells 

- electrolyte, acid base  

   abnormalities 

 

 

- proteinuria < 3 g/d 

- arterial hypertension 

- low GFR 

- E + L 

 

 

NAG, alpha1 microglobulin 
IgG 

albumin 



CLINICAL EVALUATION OF PROTEINURIA 

 is it present ? 

 how big is it ? 

 where does it come from ? 

 

 

 

 



EVALUATION OF PROTEINURIA 

 

1. Is it present ?  

  dipstick + precipitation 

                  method (SSA, g/L) 

 

2. How big is it ? 

  U-protein/creatinine, U-albumin/creatinine (g/mol) 

  

 

 

 

Chronic kidney disease (CKD) management in general practice. Kidney Health Australia, Melbourne, 2007.  

Joint Specialty Committee on Renal Medicine of the Royal College of Physicians and the Renal Association, and the Royal College of General Practitioners. 

Identification, management and referral of adults with chronic kidney disease. Guidelines for general physicians and general practitioners. Concise guidance to good 

practice, No. 5. London: CRP, 2006. 



 Random urinary PRC ratio could 

predict 24-hour urine protein 

estimation, particularly at a lower 

level of proteinuria, thus enabling 

us to use spot urinary PRC ratio 

instead of 24-hour proteinuria. 



 errors of predicted protein 

excretion become very 

large 

 clinically unacceptable if 

protein excretion             

>1 g/day 

 good for screening 

 



24-HOUR URINE COLLECTION 



 U-ACR is almost always less than        

U-PCR 

 U-PCR is more sensitive screening 

test than u-ACR to predict clinically 

relevant proteinuria 

 

 total proteinuria can not be adequatly 

predicted from u-ACR, aspecially in 

nondiabetic patients 

 

 





U-ACR or U-PCR 

facts U-ACR U-PCR 

predicts kidney risk 

predicts cardiovascular risk 

reduction is renoprotective 

greater sensitivity at low grade 3 g/mol 20 g/mol 

allows assay standardizations 

• detects albumin 

• detects high and low molecular weight proteins  

• detects tubular proteins 

low cost  3- 9 euros 1 euro 

favoured by international guidelines all  

DM 

all 

DM+ nonDM 

nonalbuminuric 

proteinuria 



EVALUATION OF PROTEINURIA 

 

1. Is it present ?  

  dipstick+ precipitation 

                  method (SSA) g/L 

 

2. How big is it ? 

  U-protein/creatinine, U-albumin/creatinine (g/mol) 

  24-hour proteinuria measurement (g/day) 

 

3. Where does it come from? 

 

 

 



TYPE OF PROTEINURIA 

glomerular 

 

 U-albumin/creatinine 

 U-IgG/creatinine 

 selectivity – U-IgG/creatinine to U-albumin/creatinine 

 

tubular 

 

 U-NAG/creatinine 

 U-alpha1 microglobulin/creatinine 

 

 

 

 

 



CLINICAL CASES 

pts 1 

22 years 

 

pts 2 

73 years 

DM 

pts 3  

52 years 

TX 

albumin/creatinine  

(< 2.26 g/mol) 

623.5 37.6 37.6 

IgG/creatinine  

(< 1.13 g/mol) 

26,7 8.6 8.6 

IgG/albumin  

(g/mol) 

0.04 0.23 0.23 

NAG/creatinine  

(< 9.19 ucat/mol) 

27.0 54.7 54.7 

alpha1μglobulin/creatinine 

(< 1.58 g/mol) 

5.36 99.5 99.5 

eGFR 

(ml/min/1.73 m2) 

>90 AKI, 66 AKI, 33 



PROBABILITY OF REMISSION 

MEMBRANOUS NEPHROPATHY                                        FSGS 



 an increased amount of IgM in the 

urine at presentation of disease is a 

strong marker of poor prognosis for 

patients with ANCA-associated renal 

vasculitis (CyC orally, pronisone) 

 

 



good response to induction therapy (iv CyC pulse therapy, MP) 

 

 U-NAG/creatinine > 14.8 microcat/mol 

 U-IgG/albumin > 0.09 



URINE SAMPLE COLLECTION  

acute kidney disease 

 no limitations 

 

NO screening in chronic kidney disease if  

 acute febrile illness 

 congestive hearth failure 

 menstruation 



PLANNED EVALUATION 

in the last 24 hours 

- no physical activity 

- no meat ingestion 

- no sexual activity 

- no drinking after 10 pm 



2nd MORNING URINARY SAMPLE 



MIDDSTREAM COLLECTION  



PROTEINURIA 

1. is it present dipstick + SSA 

2. how big is it U-PCR, U-ACR 

24-hour collection 

3. where does it come from albumin/creatinine 

IgG/creatinine 

IgG/albumin 

NAG/creatinine 

alpha1 microglobuli/creatinine 





THANK YOU 

HVALA 

GRAZIE 
ধন্যবাদ 

ХВАЛА 
მადლობა 
GRACIAS 

OBRIGADO 

KÖSZÖNÖM 

ΕΥΧΑΡΙΣΤΙΕΣ 

TEŞEKKÜRLER 

БЛАГОДАРЕНИЕ 


