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An adult person's urine can contain 150 mg of protein per day

(contains wastes, that need to be eliminated from the body)

*Kidney is a smart organ and seperates these proteins, during

filtration⭐️.

• When the amount is >150 mg/day, we call it proteinuria.



ProteinuricHealthy

Do you know how old the term proteinuria is? 

İt’s known since 460-370 BC.

The first recorded proteinuria is

“If the urine is foamy, the kidney may be sick.”

(Hippocrates) 



Why Proteinuria is so important?

Albuminuria is an important early predictor of heart and kidney disease outcomes

Meta-analyses showed that; higher amounts of proteinuria, is significantly associated with

cardiovascular disease, CKD and all-cause mortality. 

Ying et al. BMC Nephrology (2018)
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https://proxy.bau.edu.tr:2226/contents/assessment-of-urinary-protein-excretion-and-evaluation-of-isolated-non-nephrotic-proteinuria-in-adults/contributors


Proteinuria is a strong marker for CKD progression

The greater amount of PU,

the greater risk of CKD.

Kidney Int. 1998 May;53(5):1209-16.

directly proportinal



So, it is very important for us to evaluate proteinuria carefully in a 

detailed way

The question is; HOW?

Let’s begin to evaluate a patient with proteinuria;



1) Transient proteinuria

• Can occur due to alterations in glomerular hemodynamics

(in conditions such as fever, exercise or in ICU.)

• Proteinuria is generally less than 1 g/day.

No further examination is required, 

But annual follow-up will be beneficial.

Robinson RR. Isolated proteinuria in asymptomatic patients. Kidney Int 1980; 18:395



Robinson RR. Kidney Int 1980; 18:395

The underlying disease must be found

and treated

2) Persistent Proteinuria: 

Means PU, in at least 2 urine samples (one week apart )

! Further investigation is required.

Nat Rev Dis Primers. 2020



A) Qualitative Methods

1. Dipstick

2. Precipitation of urine proteins with sulfosalicylic acid

10

How will we detect Proteinuria

B) Quantitative Methods

1. Total protein in 24-hour urine sample

2. Protein /creatinine ratio in spot urine sample



Negative <10 mg/dl

Trace 10-30 mg/dl

1+ 30-100 mg/dl

2+ 100-300 mg/dl

3+ 300-500 mg/dl

4+ >500 mg/dl

Dipstick; (The most common method for screening

patients)

Qualitative Method

Gives result;  from + to ++++

(but not in grams)

patient



Quantitative Methods

Protein/creatine ratio in 

spot urine sample

Total protein in 24-hour 

urine sample

12

Gold standart
Used more often

(more practical) 



Evaluation of the Patient with Proteinuria

Anamnesis (systemic diseases, previous history, family history.)

Physical Examination (BP, edema, rash, joint findings)

Advanced Review (Bx and determination of histopathological lesion)

(gold standard in diagnosis)

How can we distinguish that, which one our case is?

PROTEINURIA (+), what about next?

Kidney International (2021) 100, S1–S276



•Unexplained renal failure

•Acute nephritic syndrome (hematuria, cellular casts, proteinuria, and, frequently, 

hypertension and kidney function impairment)

•Nephrotic syndrome

•Isolated nonnephrotic proteinuria (0.5 to 2 g/day), may not be explained by another condition, 

such as DM or a known genetic kidney disease.

•Isolated glomerular hematuria (persistent microscopic hematuria with dysmorphic red blood cells

erythrocyte cast)

Renal Biopsy Indications (in adults)



1. Glomerular, 

2. Tubular, 

3. Overflow,

4. Postrenal Proteinuria.

Which is the most common?

What can we find in the renal Biopsy -Persistent Proteinuria: 

We can examine under 4 headings.



Nephrology (Carlton). 2020 Jan;25(1):55-62.

3275 biopsies

evaluated

Mean age

33.2 ± 14.2 years.

When patients who underwent biopsy due to PU were

examined,

>85 % glomerular causes

5% tubular

< 5% others3275 biopsies

evaluated

(for 10 years)



Glomerular Proteinuria

Selectivity is impared and plasma proteins pass into the urine.

Proteinuria occurs due to damage of any part, that forms
the glomerulus



CAUSES OF GLOMERULAR PROTEINURIA

PRIMARY

(most often)

SECONDARY

Membranous nephropathy,   Minimal change disease,   Focal segmental

glomerulosclerosis,     IgA Nephropathy,    Membranoproliferative

glomerulonephritis

Systemic Diseases: DM, SLE, Amyloidosis, HUS, Vasculitis

Infections: Hepatitis B and C, PIGNs, Shunt Nephritis, Endocarditis, HIV

Drugs: NSAID, Gold Salts, Heroin, Trimethodione, Lithium

Neoplasia: Leukemia, Lymphoma, Solid Organ Cancers

Other: Renal Artery-Vein Thrombosis, Sickle Cell Anemia

Pathophysiology of proteinuria. Kidney Int. 2003
TSN Nephrology Book

BASAL MEMBRANE

Podocytes



CAUSES OF GLOMERULAR PROTEINURIA

PRIMARY

(most often)

SECONDARY

Glomerulopathies: Membranous nephropathy, Minimal change disease, 

Focal segmental glomerulosclerosis, IgA Nephropathy, Membranoproliferative

glomerulonephritis

Systemic Diseases: DM, SLE, Amyloidosis, HUS, Vasculitis

Infections: Hepatitis B and C, PIGNs, Shunt Nephritis, Endocarditis, HIV

Drugs: NSAID, Gold Salts, Heroin, Trimethodione, Lithium

Malignancy: Leukemia, Lymphoma, Solid Organ Cancers

Other: Renal Artery-Vein Thrombosis, Sickle Cell Anemia

Pathophysiology of proteinuria. Kidney Int. 2003
TSN Nephrology Book



Nephrology (Carlton). 2020 Jan;25(1):55-62.

3275 biopsies

evaluated

(for 10 years)

Mean age

33.2 ± 14.2 years.

73% primary and

15 % secondary GN.

Among them,

FSGS; was the most common (18.2%) 

followed by MCD (16.8%), 

MN (16.0%) 

IgA nephropathy (10.4%).

LET'S REMEMBER THE PREVIOUS TRIAL



Am J Kidney Dis. 2016 Oct;68(4):533-544.

2,501 patients with primary

glomerulonephropathy

were evaluated, 

with a mean age 50.6 years. 



Am J Kidney Dis. 2016 Oct;68(4):533-544.

FSGS was the most common (38.9%)

followed by MN (12.7%), 

MCD (11.0%), 

IgAN (10.2%)



10-year retrospective

study based on 34,630 

cases



Both; MN, 24.96% and IgA nephropathy (24.09%) 

were the most common primary glomerulonephritis

I would like to point out that, 

The distribution and incidence of the primer glomerulonephropathies vary

across countries, race and ethnic groups.



Pathophysiology of proteinuria. Kidney Int. 2003

Low-molecular-weight proteins are filtered and then

almost completely reabsorbed in the tubules. 

An existing tubular disease, can impair

this reabsorption

<2 g/day)

TUBULAR PROTEINURIA

And Proteinuria occurs

Beta2-microglobulin, 

immunoglobulin light chains, 

retinol-binding protein, etc



HEREDITARY

ACQUİRED

PKD, Oxalosis, Wilson's Disease, Fanconi Syndrome and etc.

Acute and chronic interstitial nephritis

(Drugs; NSAID, Lithium, Cisplatin, Aminoglycosides etc.)

Systemic Diseases: SLE, Amyloidosis, Sjögren's Syndrome

Malignancies: Leukemia, Lymphoma

Secondary Involvement of Glomerular Diseases

Other: Obstructive Uropathy, Pyelonephritis, ATN, Fanconi Syndrome,

toxications

Pathophysiology of proteinuria. Kidney Int. 2003
TSN Nephrology Book

2. TUBULAR PROTEINURIA



Due to the over-production of low molecular weight protein that exceeding

the normal reabsorption capacity (such as myeloma)

3. OVERFLOW PROTEINURIA



In patients with urinary tract infection or tumors or

nephrolithiasis

(due to tissue damage)

4. POSTRENAL PROTEINURIA



Tubular PU

Overflow PU

Postrenal PU

Glomerular PU

Treatment of the systemic disease

Consultation regarding primary disease

Urology consultation

The part about us

2 Treatment (according to the type of PU) 



Treatment

1. Conservative treatment

-Changing Dietary habits

(Decreased protein intake and sodium restriction)

-RAS blockers, SGLT2i, MRAs (Finerenon)

2. Specific treatment
Am Heart J 2008;155:791-805.

WHEN IT COMES TO TREATMENT



RAS blockers in treatment

29 trials

N = 45 758 

Am Heart J 2008;155:791-805.

Ras blockers have been used in hypertension treatment, 

for almost 30 years

and have also been shown to reduce proteinuria.



RAS blockers in treatment

29 trials

N = 45 758 

RAS Blockers decreased the risk for PU; CV risk and CKD progression when

compared with placebo

0.78 (95% CI 0.66-0.92, P = .003) 

Am Heart J 2008;155:791-805.



LET ME REMIND

KDIGO recommends the use of RAS 

blockers in glomerular diseases guideline



Kidney Int. 2021 Jul;100(1):215-224.

SGLT2i



Kidney Int. 2021 Jul;100(1):215-224.

SGLT2i were associated with a 71% reduction in PU from baseline



5734 patients with CKD and DM with AU 

(albumin-to-creatinine ratio of 300 to 5000)

MRAs

FIDELIO-DKD ClinicalTrial



FIDELIO-DKD ClinicalTrial

Finerenone was associated with a 31% 

reduction in AU in 4 months



- Treatment of underlying cause (drugs, infections and systemic disease)

- Immunosuppressive treatment

The most recommended treatment is corticosteroid therapy.

Prednisolone 1 mg/kg/day (max. 80 mg/day) (12-20 weeks)

Specific Treatment in Glomerular Proteinuria

Kidney International (2021) 100, S1–S276



The other commonly used immunosuppressive agents are:

• Azathioprine

• Alkylating agents (chlorambucil cyclophosphamide) 

• Calcineurin inhibitors (cyclosporine, tacrolimus

• Biologics (Rituximab)

• MMF (Mycophenolate mofetil) 

• Plasmapheresis



Take to home notes

• Proteinuria is a finding, not a diagnosis.

• But, it is an important prognostic marker.

• The underlying cause must be determined

(and keep in mind some causes may lead to ESRD in the future). 

THANKS FOR LISTENING


