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• CKD in Tx 

• DM 

• Lipids 

• Obesity 

• Malnutrition/inflammation 

• Bone 

• How to manage this… 
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Majority of transplant recipients have kidney function 
equivalent to stage 3 CKD or worse (UK data) 
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UK Renal Registry Report 2006. Chapter 1.  

19,074 adult patients with a functioning kidney transplant at the end of 2005 
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Figure 2. Cardiovascular mortality in kidney transplant recipients 
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cardiovascular disease 
management after renal 

transplantation 



        CSA TAC SRL MMF AZA Steroid 

Dyslipidaemia  ++   +  +++   -      -     ++ 

Hypertension  ++   +     -    -      -     ++ 

NODAT    +  + (+)    -    -      -     ++  

Immuno-suppression and atherogenesis 

Shirali, A. C. et al. Clin J Am Soc Nephrol 2008;3:491-504 

Metabolic effects of common immuno-suppressive 
agenst 



•  Before Tx :  

– Dialysis vintage 

– CV management 

– CV interventions 

• After Tx: medical 
management 
– DM 

– Dyslipidaemia 

– Obesity 

– Smoking 

– Inflammation 

– Anemia 

– Bone 

– ... 

How to improve outcome in kidney 
transplanted patients?  

  An important issue for long term patient outcomes is to reduce ISU toxicity and 
to manage CV disease. 



Diabetes mellitus (new and old) 



Cosio et al.: 
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NODAT risk 
factors 



Unmasking Glucose Metabolism Alterations in Stable Renal 
Transplant Recipients: A Multicenter Study 

Clin J Am Soc Nephrol 3: 808-813, 2008. P. Delgado et al.: 



KDIGO clinical practice guideline for the care of 
kidney transplant recipients   



Copyright ©2006 American Society of Nephrology 

Djamali, A. et al. Clin J Am Soc Nephrol 2006;1:623-640 

Diabetes management after the first posttransplant year 



Dyslipidemia 



Dyslipidemia Following Kidney Transplantation: 
Diagnosis and Treatment 

Current Diabetes Reports 2009, 9:305–311 S. Badiou et al.: 







ALERT: Assessment of Lescol in Renal 
Transplantation 

• Randomized, double blind, placebo controlled 
multicentric study, 2102 Tx patients 
 

• Fluvastatin (40 mg/d - 80 mg/d) or placebo 

 

• Outcome: cardiac mortality, AMI, coronary intervention 



 Cardiac mortality 

ITT, intent-to-treat population. 
years 

(%) 

Fluvastatin 

Placebo 

6.0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 0.0 0.5 

P=0.031 38% 
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Obesity 





Who will survive longer on dialysis? 































KDIGO clinical practice guideline for the care of 
kidney transplant recipients   



Malnutrition-inflammation/ 
Protein-energy wasting 



Malnutrition Inflammation Complex Syndrome (MICS)  

Protein-Energy Wasting 

Kidney Disease Wasting 

Cachexia-in-Slow-Motion 
 

1. Evidence of Protein-Energy Malnutrition (PEM): 
– Wasting syndrome (cachexia),  BMI 
–  lean body mass 
–  appetite,  food intake,  nPNA (nPCR)  
–  cholesterol,  albumin,  transferrin 

 
2. Evidence of Inflammation: 

–  CRP 
–  pro-inflammatory cytokines (IL-6, TNF-α, IL-1β) 
–  EPO resistance 

3. High cardiovascular disease, high mortality  
 



Kalantar-Zadeh; AJKD; 2003 

Malnutrition-inflammation complex syndrome 
(MICS) 
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Malnutrition and Inflammation Score (MIS) 
(Kalantar-Zadeh et al.) 

A. Medical history 

A. Change in weight over past 3-6 
months 

B. Dietary intake 

C. Gastrointestinal symptoms 

D. Functional capacity 

E. Comorbidity 

B. Physical exam (according to SGA 
criteria) 

A. Decreased fat stores or loss of 
subcutaneous fat 

B. Signs of muscle wasting  

C. Body mass index (BMI) 

D. Laboratory results 

A. Serum albumin 

B. Serum transferrin 

• MICS was assessed by the 

MIS score developed by 

Kalantar-Zadeh. 



Distribution 

of MIS in our 

KTx patients 



MZ Molnar et al.: 



Association of the Malnutrition-Inflammation Score With Clinical 
Outcomes in Kidney Transplant Recipients 

Am J Kidney Dis. 58(1):101-108. © 2011 MZ Molnar et al.:  



Red Cell Distribution Width? 

• RDW = the variation in red blood cell 
volume (anisocytosis) 

• Elevated in variety of diseases 

– Iron deficiency 

– Malnutrition 

– Chronic kidney disease 

• Calculated automatically on every CBC 



Z Forhecz et al.: 



CHARM Adjusted HR by quintile of RDW for 
CV Death or HF Hospitalization 
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Survival of KTx patients with RDW below 
vs above median 



Hazard ratio (95% confidence intervals) of mortality 
versus RDW using adjusted Cox regression analyses 



Multidisciplinary care 



Provider awareness does not equal successful implementation 

Pearson TA, et al. Arch Intern Med 2000;160:459–67 
NCEP = National Cholesterol  

Education Program  

CAD treatment gap in the 
community 
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 Physician awareness of  Patient treated  

 NCEP guideline to goal 



Steno 2: Intensive Therapy 
NB: combined cardio/renal protection 

• Multidisciplinary team (MD, nurse, dietician) 
• Diet 
• Exercise 30 minutes 3 – 5x/wk 
• Smoking cessation courses 
• ACEI/ARB independent of BP 
• Vitamin – mineral supplement 
• ASA  
• Glycemic control 
• BP control 
• Lipid control 

Gaede P et al. NEJM 2003; 348: 383-393 



Steno 2: Outcomes 

• Hazard ratio = 0.47 in 
favor of intensive 
group (.24 - .73, 
p=0.008) 

• Absolute RR = 20% 

• NNT 5 patients to 
prevent one CV event 
in 7.8 years 

Gaede P et al. NEJM 2003; 348: 383-393 







Multidisciplinary care 

• Education program 

• Protocollized clinic f/u 

• Protocollized lab 

• Regular audits/CQI 

 

• Nephrologist 

• Nurse practitioner 

• Social 
worker/psychologist 

• Dietician 

• Pharmacist 

• Physiotherapist 



Summary and conclusion 

• Multiple metabolic derangements are prevalent in KTx patients and 
they are associated with increased mortality/CV events 

• Screening for impaired glucose metabolism using OGT is necessary  

• Treatment of impaired glucose metabolism by implementing life style 
modifications and using appropriate pharmacotherapy is indicated 

• Regular screening for dyslipidemia is recommended 

• Lifestyle modifications and statins are likely to improve outcomes 

• Protein-energy wasting/inflammation is prevalent in KTx patients and 
is associated with worse clinical outcomes 

• Multidisciplinary “risk management clinics” may be necessary to target 
all these metabolic problems among kidney tarnsplant recipients to 
improve patient outcomes 

 


