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State of the Art 

Kidney failure 

CKD 

Cardiovascular  
complications,  

death 

Competing risks 

• Diab. mell. 
• Hypertension 
• GNs 

• ADPKD 

• Vasculitis 

• unknown 

Definition 
CGA classification 

Risk for CKD Risk for progression  

• others 

Comorbidities and  
complications 

Relevance 
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• Definition and staging of CKD 
• Relevance of CKD  
• Risk factors for the development and 

progression of CKD 
• CKD and Infection / Inflammation  
• CKD and bleeding tendency  
• Interventions to retard CKD 

progression 
 

Chronic Kidney Disease 
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CKD Classification 
KDIGO CKD Guideline; Kidney Int Suppl 2013; 3: 1-150  

No news is  
good news ! 

Cause 
GFR 
Albuminuria 
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eGFR Equations  
State of the Art  

 (140 – Age) x BW (kg)   

[Crea] S x 72  
x 0,85 for females  Cockroft - Gault  

MDRD IV   [Crea] S x 186            x Age  -1,154               -0,203 x 0,74 for females   
-0,329 oder 1,209 Alter CKD EPI crea 

(„non-Black“)    
144 x ([Crea] S / 0,7)                          x 0,993 x          for females   

141 x ([Crea] S / 0,9)                          x 0,993 x          for males     
-0,411 oder 1,209 Alter 

CKD EPI cys C  
CKD EPI crea-cys C 
 

Inker et al., NEJM. 2012; 367: 20-29  
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eGFR Equations  
State of the Art  

 (140 – Age) x BW (kg)   

[Crea] S x 72  
x 0,85 for females  Cockroft - Gault  

MDRD IV   [Crea] S x 186            x Age  -1,154               -0,203 x 0,74 for females   
-0,329 oder 1,209 Alter CKD EPI crea 

(„non-Black“)    
144 x ([Crea] S / 0,7)                          x 0,993 x          for females   

141 x ([Crea] S / 0,9)                          x 0,993 x          for males     
-0,411 oder 1,209 Alter 

CKD EPI cys C  
 
CKD EPI crea-cys C 
 

Becomes more and more established;   
better than MDRD IV if GFR > 60 ml/min x m2 

BIS Formula   for elderly  
   (Schaeffner et al., Ann Int Med. 2012; 157: 471-481) 
 
Schwartz   for children  
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One Equation Fits all ? 
Pottel et al., Nephrol Dial Transpl 2017; 32: 497-507 

• Full Age Spectrum = FAS Formula 
• Based on S-Crea, Cys C or S-Crea + Cys C 

 
 
 
 
 

 
 
 As good or superior to CKD-EPI and equations for  
      specific age groups   
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• Known variability of S-Crea measurements  
• Causes of this variability:  

- Assay (Jaffe vs enzymatic) 
- Unspecificity  
   endogenous: bilirubin, glucose, ketones, proteins, light chains 
         exogenous: cephalosporine, dobutamin, lidocain  
- Different manufacturers  
- Differences in reference material 
- Assay platform 
- Assay performance  
- Pre-analytic factors   

 
 
 

 

But: IDMS - Standard 

Variability of S-Crea Measurements 
State of the Art 
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Variability of S-Crea Measurements 
Lee et al., CJASN 2017; 12: 29-37 

• Plasma from 53 patients (ICU) was sent to 12 different  
laboratories  

• Mean values and eGFR (CKD-EPI) calculated 
 
 
 

  

% difference from  
mean across all  
methods 
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Variability of S-Crea Measurements 
Lee et al., CJASN 2017; 12: 29-37 

Individual  
variation  

• Plasma from 53 patients (ICU) was sent to 12 different  
laboratories  

• Mean values and eGFR (CKD-EPI) calculated 
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Change in Nephron Number with Age  
State of the Art 
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Nephron-Loss with Age 
Denic et al., JASN 2017; 28: 313-320 

 
• 1638 Kidney donors  

CT  cortical volume of both kidneys 
 
 

 Biopsy after transplantation   
  Density of non-sclerotic and   
      sclerotic glomeruli   

Number of glomeruli 
- non-sclerotic 
  (normal; NSG) and  
- globally sclerotic  
  (GSG)  
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Nephron-Loss with Age 
Denic et al., JASN 2017; 28: 313-320 
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Take Home Messages  
Definition and Staging of CKD 

• No change since KDIGO GL; “CGA“ only partially 
implemented  

• eGFR crea for initial assessment  
• CKD-EPI eGFRcrea increasingly implemented   

• FAS (Full Age Spectrum) equation – “unknown relevance“ 
• Substantial reduction in nephron number with age   
• Not all changes in S-crea indicate changes in GFR  
• Stick to your lab !   
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Relevance of CKD  
State of the Art  

• 10-15% of the population  
• Strong age-dependency   
• Interesting regional variability  
• Increasing prevalence since many years  

CKD 1-5 CKD 3-5 

Mills et al., Kidney Int 2015; 88: 950-57  
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Trends in CKD Prevalence    
  Hallan et al., Kidney Int 2016; 90, 665–673 

Nord-Trøndelag Health Study (HUNT) 2, N= 65.237 
Nord-Trøndelag Health Study (HUNT) 3, N= 50.586 

 “Stable disease“ 
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Trends in CKD Prevalence    
  Hallan et al., Kidney Int 2016; 90, 665–673 
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Trends in CKD Prevalence    
De Nicola & Minutolo, Kidney Int 2016; 90, 482-4 

   

More recently stabilization also in the US ! 
Murphy D et al. Ann Int Med 2016; 165: 473-81  
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Take Home Messages  
Relevance of CKD 

• CKD prevalence seems to have reached a plateau 
 

• Prevention (risk factor control) and early detection   
(definition, staging, eGFR reporting), …..  may help !  
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Longterm Effects of PPI    
Lazarus et al., JAMA 2016; 176: 238-46  

   
• ARIC Study (N=10.482), bl eGFR > 60, median FU: 13.9 yrs 
• validated in Geisinger (N=248.751); bl eGFR > 60, median FU: 6,2 yrs 
  
  

in addition  1.3 to 2 fold increased risk for CKD 

CKD events 
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Longterm Effects of PPI    
Xie et al., Kidney Int 2017; 91 (6): 1482-94  

   
• Veterans Affairs database;  

(N=144.032) incident users of acid suppression therapy: 
(N=125.596 PPI; N=18436 H2 blocker); BL GFR > 60; FU 5 yrs 
censored at the time of AKI occurence    
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Longterm Effects of PPI    
Xie et al., Kidney Int 2017; 91 (6): 1482-94 
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PPIs and Kidney Disease:  
from AIN to CKD    

  Toth-Manikowski & Grams, Kid Int Reports 2017; 29, 611–16 
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Obesity and CKD  
State of the Art 

• Prevalence of obesity increases world-wide 
• Factors associated with obesity are associated with CKD  
• Is obesity an independent risk factor for CKD ?  

Obesity 

CKD  

  

Art. Hypertension 
Diabetes mellitus 
Hyper- and dyslipidemia  

? 
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Obesity and Risk for CKD     
  Jung et al., Kidney Int 2015; 88, 843-50 

• Population from Korea (N = 41.194) 
 
 

Healthy  
weight 

MHNO MUNO 

MHO MUO 

y 
n 

Healthy metabol. 
y          n   

CKD-free Survival  
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DASH Diet and Risk for CKD     
  Rebholz et al., Am J Kid Dis 2016; 68: 853-61 

Risk for development of CKD,  
comparing lowest vs highest tertile  
of DASH score 

ARIC Studie, baseline   
eGFR > 60ml/min x 1,73 m2 
(N=14.882) 

DASH = Dietary Approaches to Stop Hypertension  

3.720 developed CKD   
during observation period 
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Sodium- and Potassium – 
Excretion and Risk for CKD     

Kieneker et al., Kidney International 2016; 90: 888-96 
 

PREVEND Study, (N= 5315), 2 x 24 hrs Urine-Collection, median FU 10.3 yrs 
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„Diet Coke“ et al.  
State of the Art 

“Soft-Drinks“ are a major source of calories; 
primary source of sugar intake   
(33% of all added sugar) 
 
Risk for DM, CVD 
 
Advice to avoid “Soft-Drinks“ and other   

sweetened beverages 
 

 “Diet Soda“ – increasingly-used substitute  
in the US    
 

Is this always good ? 
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“Diet Soda“ and Risk for ESRD     
  Rebholz et al., CJASN 2017; 12: 79-86 

Increased risk for development  
of  ESRD in study participants   
who consumed at least 1 glass of  
diet soda per week  
(compared to less than 1 glass)  

ARIC Study (N=15.368) 
 
Food Frequency Questionnaire:  
 
Diet Soda consumption:  
 
< 1 glass / week 43.5 % 
1-4 glasses / week 17.8 % 
5-7 glasses / week 25.3 % 
> 7 glasses / week  13.5 % 
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Take Home Messages  
Risk factors for development and 

progression of CKD  
• Medication: avoid unnecessary long-term use of PPI 

 
• Diet:  

- Too much is not good; a “healthy“ metabolic phenotype 
   protects only partially in obesity   
- DASH seems to protect  
- Sodium not as important as frequently presumed  
- Diet–Soda perhaps not as healthy as presumed  
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Infection / Inflammation and CKD 
State of the Art 

CKD  

Infection 
Inflammation 

Cardiovascular Complications  

well established   

understudied   
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Kidney Function and Infection Risk   
  Ishigami  et al., AJKD 2016; 69: 752-761 

ARIC Study (N=9.697) 
 
Risk for hospitalization  
with infection  
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Kidney Function and Infection Risk   
  Ishigami  et al., AJKD 2016; 69: 752-761 
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Consequences of Infection in CKD    
  Hassan  et al., Kidney International 2016; 90: 897-904 

Can PREDDICT Study (N=15.368) 
eGFR 15-45 ml/min x 1,73 m2 at bl; under nephrological care 
In 2370 patients 575 infection episodes (378 - one; 197 - two or more )  
 
 

 Episodes of infection are associated with increased cardiovascular risk 
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Infection / Inflammation and CKD 

CKD  

Infection 
Inflammation 

Cardiovascular Complications  

Ishigami  et al.,  
AJKD 2016; (epub) 

Hassan  et al.,  
Kid Int 2016;  
90: 897-904 

Amdur et al.  
CJASN 2016;  
11: 1546-56 
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Dysbiosis as a Cause of   
Inflammation in CKD 

  Andersen et al. JASN 2017; 28: 76-83 

! 
CKD  Changes in the intestinal microbiom  
 - bacterial translocation   
  - bacterial metabolites  
 - endotoxin   

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiQt-rE1e_TAhWBkSwKHb2kB74QjRwIBw&url=https://www.4teachers.de/?action%3Dshow%26id%3D670447&psig=AFQjCNEHCF-ZrlusH4aoJtaY-cXpzJnrzA&ust=1494861043039244
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Constipation and CKD / ESRD Risk 
Samida et al. JASN 2017; 28: 76-83 

Cumulative Risk: CKD Cumulative Risk: ESRD 

3.504.732 US Veterans with an eGFR ≥ 60 ml/min x 1,73 m2  
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Infection / Inflammation and CKD 

CKD  

Infection 
Dysbiosis 

Inflammation 

Cardiovascular Complications  

Ishigami  et al.,  
AJKD 2016; (epub) 

Hassan  et al.,  
Kid Int 2016;  
90: 897-904 

Amdur et al.  
CJASN 2016;  
11: 1546-56 



   Nephro Update Europe 2017 

Take Home Messages  
Infection / Inflammation and CKD  

• CKD is associated with / promotes infections  
• Infections in patients with CKD are associated with / 

promote cardiovascular events 
• Inflammation accelerates CKD progression 
• One possible cause: Dysbiosis   
• Constipation is a risk factor for CKD  

 (perhaps via  dysbiosis, inflammation…?)   
   

 
 
  



   Nephro Update Europe 2017 

• Definition and staging of CKD 
• Relevance of CKD  
• Risk factors for the development and 

progression of CKD 
• CKD and Infection / Inflammation  
• Interventions to retard CKD 

progression 
 

Chronic Kidney Disease 



   Nephro Update Europe 2017 

Folic acid and CKD  
State of the Art 

• Hyperhomocysteinemia is a risk factor  
 

• Substitution of folic acid and vitamin B12 so far  
without proven benefit 

 
• Chinese Stroke and Primary Prevention Trial (CSPPT) 
    (Hsu et al. JAMA 2015) 
     - Enalapril vs Enalapril plus Folic acid  

       in 20.000 hypertensive patients   
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Folic acid and CKD 
  Xu X et al., JAMA Int Medicine 2016; 176: 1443-50 

RCT  

Enalapril  
N=7545  

Enalapril + Folsre.  
N=7545  

Primary endpoint:  
progression of CKD,  
defined as decline in GFR 
< 60 or by 50% if GFR is  
  already < 60 

Median FU: 4.4 yrs. 

Result:  164 vs 132 

Predefined substudy 
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Take Home Messages  
Folic Acid and CKD  

• Results may not be generalizable because of 
higher baseline folic acid supply in other parts 
of the world 

• Nevertheless: pharmacological prevention of CKD 
(progression) is possible  Yes, we can !   
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