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• CVD  and CV risk factors in Tx
• Hypertension
• DM
• Lipids
• Obesity
• Bone – FGF23
• Psycho-social factors - depression
• Prediction, assessment, follow-up
• How to manage…
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Figure 2. Cardiovascular mortality in kidney transplant recipients



Rigatto C and Parfrey P (2006) Therapy Insight: management of cardiovascular
disease in the renal transplant recipient Nat Clin Pract Neprol 2: 514–526 doi:10.1038/ncpneph0253

Figure 1 Prevalence of cardiovascular disease in patients with renal disease



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



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
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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



The world would be a better place if 
we kept six of the ten 

commandments. Any six.



Hypertension



KDIGO clinical practice guideline for the care of 
kidney transplant recipients.

American Journal of Transplantation 2009; 9 
(Suppl 3): S64–S64 



Systolic blood prerssure in the sample



Opelz G et al. Kidney Int. 1998 Jan;53(1):217-22.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=9453022
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BP management after 
the first posttransplant 

year



Diabetes
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NODAT risk 
factors
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Diabetes management after the first posttransplant year



Dyslipidemia



Dyslipidemia Following Kidney Transplantation:
Diagnosis and Treatment

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







Lipid lowering strategies in transplant 
patients

• statins, 
• fibrates, 
• bile acid binding resins, 
• cholesterol absorption inhibitors, 
• nicotinic acid

• ??? Tx patients will have the same cardiovascular 
benefits from lipid lowering therapy achieving 
target or very low LDL-c levels (eg < 70 mg/dl) as 
non-transplant subjects



Cardiac mortality

ITT, intent-to-treat population.
years
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Immunosuppressive protocols and 
CV risk



MINIMIZING GLUCOCORTICOID USE

• Lower doses administered earlier after transplantation

• Complete withdrawal, which can either be performed early 
after transplantation (approximately three to six months post-
surgery) or at a later time (after one year)

• Complete avoidance, which most frequently has been utilized 
with a calcineurin inhibitor-based immunosuppressive 
regimen and polyclonal antibody induction therapy



(Transplantation 2010;89: 1–14)



(Transplantation 2011;91: 976–983)



Transplantation
2013;95: 142-147



Obesity





Who will survive longer on dialysis?







KDIGO clinical practice guideline for the care of 
kidney transplant recipients  



Anemia



Cardio-renal-anemia: a vicious cycle. 

CHF indicates congestive heart failure.



Mechanisms linking anemia to LV hypertrophy
RAS indicates renin-angiotensin system; Aldo, aldosterone; ADH, antidiuretic hormone; HTN,                                    

hypertension; LV, left ventricular;  LVH, left ventricular hypertrophy; CHF, congestive heart failure





FGF23 in kidney transplant 
recipients



M Wolf, J Am Soc Nephrol 21: 1427–1435, 2010. d

FGF23 Actions and Feedback Loops



Klotho-deficient and klotho heterozygous mice develop LVH

J Clin Invest. 2011;121(11):4393–4408. 



American Journal of Transplantation 
2007; 7: 1193–1200

P. Evenepoel∗, M. Naesens, K. Claes, D. 
Kuypers and Y. Vanrenterghem



J Am Soc Nephrol 22: 956–966, 2011



Assessing CV risk



Transplantation
2011;92: 183–189



Transplantation
2013;95: 142-147

• age, 
• Previous coronary 

heart disease
• Smoking
• serum creatinine,
• diabetes mellitus,
• LDL-cholesterol (for 

MACE only), 
• total time on renal 

replacement therapy 
(for MACE

• only), 
• number of 

transplants



Risk prediction

• Framingham Risk Score

• Age

• LDL/total cholesterol

• HDL-cholesterol

• Blood pressure

• Presence of diabetes

• Smoker status

• Lisbon conference (2007)

• age 60 years
• dyslipidemia
• hypertension, 
• diabetes mellitus, 
• smoking, 

• prior cardiovascular disease, 
• years on dialysis, 
• left ventricular hypertrophy







Significance of depression

• A major predictor of QoL in different Pt 
groups

• High prevalence, large social and economic 
burden

• Treatment adherence

• Rehabilitation

• Association with CV diseases, diabetes, 
outcome



Psychosomatic Medicine 72:527–
534 (2010)



Multidisciplinary care



• Before Tx : 

– Dialysis vintage

– CV management

– CV interventions

• After Tx: medical 
management
– HTN
– 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.
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cardiovascular disease 
management after renal 

transplantation



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



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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Multidisciplinary care

• Education program

• Protocollized clinic f/u

• Protocollized lab

• Regular audits/CQI

• Nephrologist

• Nurse practitioner

• Social 
worker/psychologist

• Dietician

• Pharmacist

• Physiotherapist









n engl j med 363;27 december
30, 2010 





Tx
nephrologist

Consulting 
specialists



The world would be a better place if 
we kept six of the ten 

commandments. Any six.



Summary and conclusion

• Multiple traditional and novel/Tx specific risk factors are prevalent in 
KTx patients and are associated with increased mortality/CV events

• Assessing BP, glucose and lipid metabolism, BP and obesity is 
necessary 

• Lifestyle modifications and medications are likely to improve outcomes

• The association between obesity and cardiovascular outcomes among 
kidney transplant recipients is controversial; however, physical activity, 
healthy diet are advisable to maintain a close to ideal body 
composition

• Tailoring immunosuppression to the metabolic characteristics of the 
individual patient is a potential consideration



Summary and conclusion

• Psycho-social factors contribute to increased CV risk and poor outcome

• Multidisciplinary “risk management clinics”, 

providing complex  bio-psycho-social care  

• are necessary to target all the risk factors among kidney transplant 
recipients to improve patient outcomes
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