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Tubular mechanism of protein reabsorption 

Proximal tubular 

 cell 

a1-microglobulin 
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Glomerular and tubular proteinuria in patients with diabetic nephropathy, 

compared to glomerular and tubulo-interstitial nephropathies 
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Differentiation of 

hematuria 
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Kidney tuberkulosis 

Hypernephroma 

Ureter stone 

Cystitis 

Prostata adenoma 
Bladder stone 

Bladder cancer 

Ureter tumour 

Kidney stone 

Possible causes of hematuria 

Glomerulonephritis 
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Erythrozytenzylinder 
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Erythrozytenzylinder (Sediment) 
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Akanthozyten 
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Hefezellen 
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Leucocyturie

?
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Leukozyten-

Zylinder 
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Leukozytenzylinder 
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Epithel-

Zylinder 
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Epithel-Zylinder 
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Erythrozytenzylinder (Sediment) 
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Das sehen Sie:  

WBC, NEC, EPI, CaOxd 
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Und das macht sediMAX daraus 
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Beispiele nachgewiesener Partikel lV 

Zylinder (PAT) 
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Differentiation of haematuria by urine protein 

pattern analysis   
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The European Urinalysis Group 

Timo Kouri - Chair/Chemistry/Quality 

Walter Guder - Chemistry/Strategy 

Walter Hofmann - Chemistry 

Giovanni Fogazzi - Microscopy/Nephrology 

Vanya Gant - Secretary/Microbiology 

Hans Hallander - Microbiology 

The new knowledge and technology has been included into a recently appearing 

European Guideline of Urinalysis whose members came from nephrology, microbiology 

and clinical chemistry supported by 50 corresponding members from all European 

countries and the diagnostic industry. 



PD Dr. W. Hofmann, munich 

Diagnostic Pathways 
Working group Kidney 

• Prof. Dr. F. Keller (GfN)  

• Prof. Dr. J. Scherberich (GfN) 

• Prof. Dr. H. Ehrich (GfN) (seit 2008) 

• Prof. Dr. W.G. Guder (DGKL) 

• Prof. Dr. W. Hofmann (DGKL) 

 
1. Session 1. Oktober 2007/München 

2. Session 30. November 2007/München 

3. Session 29. Februar 2008/München 

4. Session 03. April 2008/München 

5. Session am 17. April 2008/München 

 

 Diagnostische Pfade 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 



PD Dr. W. Hofmann, munich 

3: Hematuria Assessment 

2-macro- 
 globulinU 

AlbU/CreaU  

>100 mg/g Crea 

Assessment 

Erys = 0 

IgGU AlbU/CreaU <100 mg/g Crea 

Erys > 0 

Dipstick 

TPU 

AlbU 

dysmorphic  

erythrocytes 

(microscopy) 

1m 

CreaU 

AlbU/CreaU 

Protis 
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1 and 2: Proteinuria Differentiation 

General Screening Excluding renal involvement 

IgGU 

Dipstick 

TPU 

AlbU 

AlbU/TPU U + U 

Assessment 

1m 

CreatininU 

AlbU/CreaU 

AlbU/TPU < 0.3  

AND TPU > 300 mg/l 

AlbU > 300 mg/l 

IgGU 

2macroU 

AlbU > 100 mg/g Crea  

AND Ery’s = 0 

Cystatin C Crea S 

TPU < 100 mg/l AND 

Ery’s = 0 AND 

Leuko’s = 0 AND 

TP = 0 AND 

Glucose = 0 

Protis 
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Assessment 

Bacteria 
(microscopy) 

Bacteria < ++  

AND  

Yeast < ++ 

Leuko’s > 0  

OR  

Nitrit >0  

OR   

bacteria > 0 

Leuko’s = 0  

AND 

Nitrit = 0  

AND 

Bacteria =  0 

Bacteria > ++  

OR  

Yeast > ++ 

4: Urinary Tract Infection 

Dipstick 

Yeast 
(microscopy) 

Urine culture 

Protis 
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Thank you for your 

attention 
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Protein Differentiation Text 

 

 

 

UPESA03 

 Condition Text Text ID 

 1 This constellation is compatible with tubulo-interstitial 
dysfunction. 

tbsProtDysInt 

 3 This constellation is compatible with a glomerular 
permeability disorder. 

tbsProtDysGlom 

 2 This constellation is compatible with tubulo-interstitial 
dysfunction and a possible glomerular permeability disorder. 

tbsProtDys 

 0 and 
CreaS>2.6 mg/dl 

The slight proteinuria is attributable to remaining nephron 
overload (overflow proteinuria) with existing renal 
insufficiency. 

tbsProtDysGFR 

 4 This constellation is compatible with tubulo-interstitial 
nephropathy. 

tbsProtInt 

 4 and 
NAG path. 

This constellation is compatible with tubulo-interstitial 
nephropathy. Increased excretion of the tubular enzyme NAG 
indicates possible acute damage to the proximal tubular cells. 

tbsProtInt &" "& 
tbsProttox 

 5 This constellation is compatible with primary or secondary 
glomerulopathy. (e.g. glomerulonephritis, diabetic or 
hypertensive nephropathy). 

tbsProtGN &" "& 
tbsProtGNBsp 

           Consideration of  of a1M-corrected 

 5 
a1korr<14 and a1M 
path. 

Increased excretion of the tubular marker alpha1 
microglobulin is attributable to overflow proteinuria 
(exhaustion of tubular reabsorption capacity with albuminuria 
> 3 g/g creatinine). 

tbsProta1Over 

 5 
a1korr<14 and a1M 
normal 

There is no indication of restricted tubulo-interstitial 
reabsorption. 

tbsProtGNOhneInt 

 5 
a1korr>14 

Borderline restriction of tubulo-interstital reabsorption is 
simultaneously found. 

tbsProtGNStufenInt1 

 5 
a1korr>20 

Slight restriction of tubulo-interstital reabsorption is 
simultaneously found. 

tbsProtGNStufenInt2 

 5 
a1korr>50 

Significant restriction of tubulo-interstital reabsorption is 
simultaneously found. 

tbsProtGNStufenInt3 

 5 
a1korr>100 

Distinct restriction of tubulo-interstital reabsorption is 
simultaneously found. 

tbsProtGNStufenInt4 

    

 8 This constellation is compatible with glomerulopathy with 
restricted tubulo-interstitial reabsorption. 

tbsProtGNInt 

 7 This constellation is compatible with interstitial nephropathy 
with glomerular involvement; however, glomerulopathy with 
restricted tubulo-interstitial reabsorption may also be present. 

tbsProtIntGN 

           Discrimination of glomerular and interstital  dysfunctions by IgG 

 7and 
no intertitial but 
glomerular indication 

IgG excretion rather indicates a glomerular permeability 
disorder. 

tbsProtIggGN 

 7 and 
intertitial but no 
glomerular indication 

IgG excretion rather indicates tubulo-interstitial dysfunction. tbsProtIggInt 

  Increased excretion of the tubular enzyme NAG indicates 
possible acute damage to the proximal tubular cells. 

tbsProttox  intertitial but no 
glomerular indication 

If the leucocyte test strip is simultaneously positive, a 
possible postrenal IgG component should be considered. 

tbsProtIggLeuko 

 6 This marker protein constellation appears implausible. tbsProtUnplaus 
 

 

 

 

  

Protis 
1          

This constellation is compatible with tubulo-interstitial 

dysfunction.                

tbsProtDysInt 

6  

This marker protein constellation appears implausible 

tbsProtUnplaus 
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Haematuria Text 
Condition Text Text ID 

alpha2 forgotten to 
measure 

Differentiation of hematuria is only possible if alpha2 macroglobulin 
and albumin have been measured or by means of phase contrast 
microscopy! 

tbsBlut0 

Alb <100 mg/l 
 
Hematuria 
Differentiation not 
possible 
 
No Point in Diagram 

Differentiation of renal and postrenal hematuria is impossible at 
albumin concentrations < 100 mg/l using protein analysis. Phase 
contrast microscopy of a fresh first morning urine may allow to 
distinguish renal from postrenal causes of hematuria 
(acanthocytes?). 

tbsBlutAlb100 

Point within the right 
down filed of the 
Diagram 

The hematuria differentiation marker proteins (alpha2 macroglobulin, 
IgG) do not allow clear interpretation. Phase contrast microscopy 
(fresh, first morning urine, acanthocytes?) may enable the distinction 
of renal and postrenal hematuria. In the case of postrenal hematuria, 
urine protein differentiation is recommended following abatement. 

tbsBlutFrag 

Diagram shows post 
renal  
Hematuria 

The presence of postrenal hematuria is highly likely; the excretion of 
renal and postrenal proteins cannot be distinguished. 

tbsBlutPost 

Diagram shows post 
renal Hematuria and 
Dipstick Leukocytes>0 

Leucocyturia and, with a high degree of probability, postrenal 
hematuria, is present; the excretion of renal and postrenal proteins 
cannot be distinguished. 

tbsBlutPostLeuk 

Diagram shows renal  
Hematuria 

The presence of renal hematuria is highly likely; additional 
erythrocytes from postrenal sources cannot be ruled out. 

tbsBlutRenal1 

a2M/Alb<0,02 
 but  
IgG/Alb>0,2 

The presence of renal hematuria is likely; phase contrast microscopy 
(fresh, first morning urine, acanthocytes?) should additionally be used 
to confirm this. 

tbsBlutRenal2 

Discussion of a1M 

post renal indication 
and a1M/Crea normal 
and 
no inflammation 

Control is recommended following the abatement of the hematuria. tbsBlutWh 

post renal indication 
and a1M/Crea normal 
and 
inflammation 

Control is recommended following the abatement of the hematuria 
and leucocyturia. 

tbsBlutWHLeuk 

Hematuria and 
a1m path.  
 
 

Tubulo-interstitial dysfunction can be ruled out with a great deal of 
certainty, whereas a glomerular permeability disorder cannot. 

tbsBlutDysg 

Hematuria and 
a1m and alb path 

Tubulo-interstitial dysfunction can be assumed with a great deal of 
certainty. 

tbsBlutDyst 

Hematuria and  
a1m normal 

An additional glomerular permeability disorder cannot be ruled out. tbsBlutDystg 

   
 

Protis 

a2M/Alb<0,02 but IgG/Alb>0,2 

The presence of renal haematuria is likely; 

phase contrast microscopy (fresh, first 

morning urine, acanthocytes?) should 

additionally be used to confirm this. 


