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EQAP 7 :  URINE  PROTEINEQAP 7 :  URINE  PROTEIN

Method No Mean (mg/dL) CV%Method No. Mean (mg/dL) CV%
Pars Azmon (Automation) 45 25 33
Pars Azmon (Manual) 71 97 107
Biosystem (Automation) 15 74 129
Biosystem (Manual) 15 80 125
Ziest Chemi (Manual) 62 30 35( )
Bahar Afshan (Manual) 15 22 24



EQAP 8 :  URINE  PROTEINEQAP 8 :  URINE  PROTEIN

M th d N M ( /dL) CV%Method No. Mean (mg/dL) CV%
Pars Azmon (Automation) 55 108 122
Pars Azmon (Manual) 71 97 117
Biosystem (Automation) 15 34 40
Biosystem (Manual) 10 88 118
Ziest Chemi (Manual) 62 39 14Ziest Chemi (Manual) 62 39 14
Bahar Afshan (Manual) 16 29 23



EQAP 9 :  URINE  PROTEINEQAP 9 :  URINE  PROTEIN

Method No Mean (mg/dL) CV%Method No. Mean (mg/dL) CV%
Pars Azmon (Automation) 61 136 23
Pars Azmon (Manual) 71 134 17
Biosystem (Automation) 14 158 7
Biosystem (Manual) - - -
Ziest Chemi (Manual) 60 142 25( )
Bahar Afshan (Manual) 12 141 26



CV% OF URINE PROTEINCV% OF URINE PROTEINCV%  OF URINE  PROTEIN  CV%  OF URINE  PROTEIN  
MEASURMENTMEASURMENTSUSU

M th d EQAP 7 EQAP 8 EQAP 9Method EQAP 7 EQAP 8 EQAP 9
Pars Azmon (Automation) 33 122 23
Pars Azmon (Manual) 107 117 17
Biosystem (Automation) 129 40 7
Biosystem (Manual) 125 118 -
Ziest Chemi (Manual) 35 14 25Ziest Chemi (Manual) 35 14 25
Bahar Afshan (Manual) 24 23 26



ON THE BASIS OF CAP PT SURVEYSON THE BASIS OF CAP PT SURVEYSON  THE  BASIS  OF  CAP  PT  SURVEYSON  THE  BASIS  OF  CAP  PT  SURVEYS

Methods used to Methods used to quantitatequantitate urinary protein have not urinary protein have not 
been satisfactory.been satisfactory.
Mean values reported vary twofold between methodsMean values reported vary twofold between methodsMean values reported vary twofold between methods, Mean values reported vary twofold between methods, 
with SSA method producing high values.with SSA method producing high values.
Precision is poor, with SSA showing the poorest CV. Precision is poor, with SSA showing the poorest CV. 
TCATCA--biuretbiuret, , CoomassieCoomassie blue, and TCA show closer blue, and TCA show closer 
agreement and about half the CV of SSA. agreement and about half the CV of SSA. 
Problems arise fromProblems arise from nonstandardizednonstandardized methods Withmethods WithProblems arise from Problems arise from nonstandardizednonstandardized methods. With methods. With 
turbidity methods these include different and turbidity methods these include different and 
concentration and timing, and variation in protein used.concentration and timing, and variation in protein used.



URINE PROTEINURINE PROTEINURINE  PROTEINURINE  PROTEIN

In Normal State Maximally There IsIn Normal State Maximally There IsIn Normal State ,  Maximally  There  Is  In Normal State ,  Maximally  There  Is  
150 mg/24h  or  10 mg/dL Protein in Urine150 mg/24h  or  10 mg/dL Protein in Urine
More Than 200 Protein Have BeenMore Than 200 Protein Have BeenMore  Than  200  Protein  Have  Been  More  Than  200  Protein  Have  Been  
Found  in  Urine  IncludingFound  in  Urine  Including
1/3 Alb i1/3 Alb i1/3  Albumin1/3  Albumin
1/3  Tomm1/3  Tomm--HorsfallHorsfall
1/3  Other  Proteins1/3  Other  Proteins



URINE PROTEINURINE PROTEINURINE  PROTEINURINE  PROTEIN

In Normal State Maximally There IsIn Normal State Maximally There IsIn Normal State ,  Maximally  There  Is  In Normal State ,  Maximally  There  Is  
150 mg/24h  or  10 mg/dL Protein in Urine150 mg/24h  or  10 mg/dL Protein in Urine
More Than 200 Protein Have BeenMore Than 200 Protein Have BeenMore  Than  200  Protein  Have  Been  More  Than  200  Protein  Have  Been  
Found  in  Urine  IncludingFound  in  Urine  Including
1/3 Alb i1/3 Alb i1/3  Albumin1/3  Albumin
1/3  Tomm1/3  Tomm--HorsfallHorsfall
1/3  Other  Proteins1/3  Other  Proteins



TYPES OF PROTEINURIATYPES OF PROTEINURIATYPES  OF  PROTEINURIATYPES  OF  PROTEINURIA
Classification  Based  On  OriginClassification  Based  On  Origingg

PrerenalPrerenal
D h d ti D d Bl d Fl I dD h d ti D d Bl d Fl I dDehydration,  Decreased Blood  Flow,  Increased Dehydration,  Decreased Blood  Flow,  Increased 
Pressure on Kidney,  Fever ,  Infectious Disease    Pressure on Kidney,  Fever ,  Infectious Disease    

RenalRenal
Glumerolar  ,  TubularGlumerolar  ,  Tubular

PostrenalPostrenal
Inflammation,  Infection,  StoneInflammation,  Infection,  Stone, ,, ,



TYPES OF PROTEINURIATYPES OF PROTEINURIATYPES  OF  PROTEINURIATYPES  OF  PROTEINURIA

Classification Based On Amount ofClassification Based On Amount ofClassification  Based  On  Amount  of  Classification  Based  On  Amount  of  
Secreted  ProteinSecreted  Protein

MicroproteinuriaMicroproteinuria
Minimal  ProteinuriaMinimal  Proteinuria
Moderate  ProteinuriaModerate  Proteinuria
Severe  ProteinuriaSevere  Proteinuria



TYPES OF PROTEINURIATYPES OF PROTEINURIATYPES  OF  PROTEINURIATYPES  OF  PROTEINURIA

Classification Based On Time ofClassification Based On Time ofClassification  Based  On  Time  of    Classification  Based  On  Time  of    
ProteinuriaProteinuria

Transient  proteinuriaTransient  proteinuria
Intermittent  ProteinuriaIntermittent  Proteinuria
Orthostatic  ProteinuriaOrthostatic  Proteinuria
Constant  ProteinuriaConstant  Proteinuria



LABORATORY  INVESTIGATION    LABORATORY  INVESTIGATION    
O OO OOF  PROTEINURIAOF  PROTEINURIA

Screening  Strip  TestScreening  Strip  Test
C fi t T tC fi t T tConfirmatory  TestConfirmatory  Test
Quantitative  Total  Protein  Quantitative  Total  Protein  
MeasurementMeasurement
Specific  Protein  Detection  or  Specific  Protein  Detection  or  pp
DeterminationDetermination



SCREENING STRIP TESTSCREENING STRIP TESTSCREENING  STRIP  TESTSCREENING  STRIP  TEST
Based  on  Error  of  IndicatorBased  on  Error  of  Indicator
It  Is  Sensitive  for  It  Is  Sensitive  for  AlbuminAlbumin,  But  Not  ,  But  Not  GlobulinsGlobulins
Interference  with  Interference  with  BilirubinBilirubin and  Drugs  Such  as  and  Drugs  Such  as  
PhenoazopyridinePhenoazopyridine Which  Give  Orange  ColourWhich  Give  Orange  Colourpypy gg
False  Positive  ResultsFalse  Positive  Results

1)1) Urine  alkaline  pHUrine  alkaline  pH
2) Increased contact time with urine2) Increased contact time with urine2) Increased contact time with urine2) Increased contact time with urine
3) Contamination  with quaternary ammonium  3) Contamination  with quaternary ammonium  

compounds or chlorohexidine  compounds or chlorohexidine  
F l N ti R ltF l N ti R ltFalse  Negative  ResultsFalse  Negative  Results
1) Increased  Salts1) Increased  Salts
2) Protein  Other  than  Albumin2) Protein  Other  than  Albumin))



CONFIRMATORY TESTSCONFIRMATORY TESTSCONFIRMATORY  TESTSCONFIRMATORY  TESTS
Based  on  Based  on  DenaturationDenaturation of  Proteinsof  Proteins
Detects  Detects  AlbuminAlbumin &  Also  &  Also  GlobulinsGlobulins
1) With SSA, turbidity for albumin is 2.5 times of globulins1) With SSA, turbidity for albumin is 2.5 times of globulins) y g) y g
2) with TCA, turbidity for globulin is greater than albumin, but this  2) with TCA, turbidity for globulin is greater than albumin, but this  

difference is not markeddifference is not marked

False Positive ResultsFalse Positive ResultsFalse  Positive  ResultsFalse  Positive  Results
1) Turbid urine 1) Turbid urine 
2) Radiographic contrast media2) Radiographic contrast media) g p) g p
3) Drugs such as penicillin, sulfonamides or Cephalosporin3) Drugs such as penicillin, sulfonamides or Cephalosporin

False  Negative  ResultsFalse  Negative  Results
Highly alkaline urine pHHighly alkaline urine pHHighly alkaline urine pHHighly alkaline urine pH





BENCE JONES PROTEIN (BJP)BENCE JONES PROTEIN (BJP)BENCE JONES PROTEIN (BJP)BENCE JONES PROTEIN (BJP)

Strip Is Neg , But SSA Is PosStrip Is Neg , But SSA Is PosStrip  Is  Neg ,  But  SSA  Is  PosStrip  Is  Neg ,  But  SSA  Is  Pos
The  Best  Method  Is  ElectrophoresisThe  Best  Method  Is  Electrophoresis
Heat Test Has A Low SensitivityHeat Test Has A Low SensitivityHeat  Test  Has  A  Low  SensitivityHeat  Test  Has  A  Low  Sensitivity
False  Results  with  Heat  Test  Are  Due  to :False  Results  with  Heat  Test  Are  Due  to :
1) Low concentration1) Low concentration1) Low concentration 1) Low concentration 
2) High concentration2) High concentration
3) Presence of other proteins3) Presence of other proteins3) Presence of other proteins3) Presence of other proteins
4) All BJP do not react with this test4) All BJP do not react with this test



STANDARDIZATION  OF  URINE  STANDARDIZATION  OF  URINE  
PROTEIN QUANTITATIONPROTEIN QUANTITATIONPROTEIN  QUANTITATIONPROTEIN  QUANTITATION

Urine  CollectionUrine  Collection
M th d f A l iM th d f A l iMethod of AnalysisMethod of Analysis
CalibrationCalibration
Calculations and ReportingCalculations and Reporting



URINE COLLECTIONURINE COLLECTIONURINE  COLLECTIONURINE  COLLECTION

Ti d U i S iTi d U i S iTimed Urine SpecimensTimed Urine Specimens
PreservativesPreservatives
Patient ActivityPatient Activity



METHOD OF ANALYSISMETHOD OF ANALYSISMETHOD  OF  ANALYSISMETHOD  OF  ANALYSIS

Bi tBi t M th dM th dBiuretBiuret MethodMethod
Precipitation Methods, such as SSA and Precipitation Methods, such as SSA and 
TCATCA
DyeDye--binding Methods, such as binding Methods, such as PyrogallolPyrogallolyy g ,g , y gy g
red or CBBred or CBB



CALIBRATION OF METHODCALIBRATION OF METHODCALIBRATION  OF  METHODCALIBRATION  OF  METHOD

Bovine or human albuminBovine or human albumin
Dil t d S ( l) ithDil t d S ( l) ithDiluted Serum (or serum pool) with a Diluted Serum (or serum pool) with a 
normal albumin/globulin ratio, and normal albumin/globulin ratio, and 

l d f t t l t i ith tll d f t t l t i ith tlanalyzed for total protein with a correctly analyzed for total protein with a correctly 
calibrated and well controlled calibrated and well controlled biuretbiuret or or 
Kj ld hl’Kj ld hl’ th dth dKjeldahl’sKjeldahl’s methodmethod



CALCULATION AND REPORTINGCALCULATION AND REPORTINGCALCULATION  AND  REPORTINGCALCULATION  AND  REPORTING

Unite of urine protein analyze may be Unite of urine protein analyze may be 
//dLdL /L/Lmg/mg/dLdL or mg/Lor mg/L

Unite of urine protein reporting may be Unite of urine protein reporting may be 
mg/mg/dLdL, mg/L, mg/12, or mg/24h, mg/L, mg/12, or mg/24h




