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Objectives of the course on CKD:  
To know 

1. The definition 
2. The main risk factors 
2. The manner to diagnose and to grade 
3. The etiology 
4. The pathophysiology 
5. The possible complications 



Case history 

• Mr RB, 69 years old, Type II diabetes for 15y, HTN, 
dyslipidemia 

• BMI 28 Kg/m², sitting BP 150/80 mmHg 
• Biology:serum creatinine 1.8 mg/dl, proteinuria 400 

mg/g urin creat,no hematuria 
 

• Treatment: 
Atenolol, gliclazide, metformin, simvastatin  
 
CKD?  Related to diabetes?  
Risk for progression? Complications? 



Diagnosis and management of CKD 

The diagnostic procedure includes 5 steps: 
 
1. Confirming the CKD status 
2. Precising the stage  
3. Establishing the cause  
4. Evaluating the progression rythm and    
     identifying its factors  
5. Evaluating the complications and trying to limit  
     their consequences 
 



Definition of CKD 



Which eGFR 
equation to use? 



Measurement of e GFR 

• www.qxmd.com/renal (Iphone, smartphone) 
• www.soc-nephrologie.org/eservice/calcul/eDFG.htm 

 

http://www.qxmd.com/renal
http://www.soc-nephrologie.org/eservice/calcul/eDFG.htm


Evaluation of RB’s eGFR 

• MDRD or CKD EPI 38 ml/min per 1.73m²  
• But  1 year ago: 45 ml/min per 1.73m²  
• So CKD confirmed! 



Staging CKD 



Proteinuria 

• Use albumin/creatinine ratio (ACR) (more 
sensitive at low levels) 

• ACR in diabetes  
• Protein/creatinine ratio (PCR) may be used for 

quantification and monitoring 
• Here 400 mg PCR  

 





Who needs a renal ultrasound? 

• All people with  
– Increase of serum creatinine 
– Haematuria 
– Proteinuria 
– Obstructive symptoms 
– > 20 yrs with FHx polycystic kidneys 
– Prior to biopsy 
Here this exam is still normal 



Prevalence CKD 

11.5% or 
6.7% 



Case history 

• Mr RB, 69 years old, Type II diabetes, 
HTN,dyslipidemia for 15y 

• Biology: serum creatinine 1.8 mg/dl, 
proteinuria 400 mg/g urin creat, no hematuria 

• Cause of CKD ? 
 



Risk Factors  for CKD development 

• Age (>60y) 
• Hypertension 
• Diabetes mellitus 
• Obesity (BMI >30Kg/m²), MS  
• (Hyperuricemia) 
• Urological problems 
• Reduced kidney mass (Low birth weight) 
• Family or personal history of KD (Gnitis,AKI) 
• Use of nephrotoxics (profession, medications) 
• Chronic diseases (CV, infection, auto-immune) 
• Low incomes, low education 



Case history 

• MDRD or CKD EPI 38 ml/min per1.73m² (but  
1 year ago, 45 ml/min).  

• So CKD confirmed! 
• What is the cause?  
• Presence of retinal lesions due to diabetes, no 

hematuria, and 15y history of DM: So it is a 
probable DN (renal biopsy unneeded!)  





Pathophysiology of CKD 

• The initial lesions could affect each part of the 
kidney. 

• The evolution could be complete healing, but 
also either only partial or no recovery. 



Case history 

• Mr RB, 69 years old, Type II diabetes, 
HTN,dyslipidemia for 15y 

• Biology: serum creatinine 1.8 mg/dl, 
proteinuria 400 mg/g urin creat, no hematuria 

• Risk for progression? 
 



Mechanisms of progression of CKD 





Jungers P. et al., Nephrol Dial Transplant, 1995, 10, 1353-1360. 







Clinical predictors of accelerated 
progression of renal disease 

HUNSICKER, Kidney Int., 1997, 51, 1908 
Ritz , Kid Int., 2000 

• Greater proteinuria 
• Higher BP 
• Black race 
• Diabetes 
• Lower serum HDL chol 
• Smoking 
• High dietary proteins 



Influence of Brachial SBP and PWV  
 (Weir M et al CJASN 2011; 6: 2403) 

 
 or of natriuresis on proteinuria  

(Weir M et al Am J  Nephrol 2012; 36: 397) 



Progression of CKD 



















Brenner B., Kidney Int, 2003, 64. 



NDT 2002 













Identify progressive CKD 

• Obtain minimum 3 GFRs over not less than 90 
days 

• If new finding low GFR, repeat within 2 weeks 
to exclude ARF 



Identify progressive CKD 

• Obtain minimum 3 GFRs over not less than 90 
days 

• If new finding low GFR, repeat within 2 weeks to 
exclude ARF 

• Define progression as GFR fall > 5 ml/min /yr or 
10 ml/min in 5 yrs 

• Extrapolate current rate of decline: will pts need 
RRT in their life time? 



Extrapolate current rate of decline: will pt need RRT in their life time? 

1. Will their kidneys fail in their lifetime? 

 

2. Will they die of something else first? 



Ranking for 
adjusted relative risk for  

various outcomes  

 

Kidney International 2011 

Levey, Eckardt … Gansevoort; KI 2011 
Meta-analysis of 45 cohorts 

n=1.500.000 with 5 years of follow-up 



 
• http://www.qxmd.com/calculate-

online/nephrology/kidney-failure-risk-
equation 
 

http://www.qxmd.com/calculate-online/nephrology/kidney-failure-risk-equation
http://www.qxmd.com/calculate-online/nephrology/kidney-failure-risk-equation
http://www.qxmd.com/calculate-online/nephrology/kidney-failure-risk-equation






Case history 

• Mr RB, 69 years old, Type II diabetes, 
HTN,dyslipidemia for 15y 

• Biology: serum creatinine 1.8 mg/dl, 
proteinuria 400 mg/g urin creat, no hematuria 

• S Ca 8.8 mg/dl; P 3.5 mg/dl; albumin 4 g/dl and 
s bicarbonate 25 mmol/l 

• Risk for ESRD at 2y: 3.7% and at 5y: 11.6% 
(intermediate risk) 

 
 



 The majority of patients with CKD 1-3 do not 
progress to ESRD. 

  
 Their risk of cardiovascular death is higher 

than their risk of progression. 



O’Hare et al JASN 2007 

http://jasn.asnjournals.org/content/vol18/issue10/images/large/asn0120734250002.jpeg
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