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Cardiovascular Disease 

in Transplant Recipients 



Rates of death with function, by cause; 

adult transplant patients (USRDS) 

first-time, kidney-only 

transplant recipients, 

age 18 & older & 

transplanted 1997ï

2006, who died with a 

functioning graft 

(N=14,169). Cause of 

death obtained from 

OPTN when available, 

otherwise taken from 

ESRD Death 

Notification form. 



The FAVORIT study 

Weiner DE et al., Am J Transplant 2012;12:2437-45 



Risk Factors for CVE 



The FAVORIT study- CV risk 

                        RR      CI       P   .  

Age   1.13 (1.08,1.19)  <0.0001 

Diabetes  2.30 (1.90,2.80)  <0.0001 

Smoking (Current) 1.38 (1.05, 1.82)  0.07 

CVD   2.06 (1.71,2.48)  <0.0001 

LDL   1.01  (0.98,1.04)  0.41 

SBP   1.17  (1.11,1.23)   <0.0001 

DBP   0.89  (0.81,0.98)   0.02 

BMI   0.91 (0.84, 0.98)   0.02 

LD   0.84  (0.70, 1.01)   0.07 

 

Weiner DE et al., Am J Transplant 2012;12:2437-45 



Risk Factors ς MI 

                        RR      CI       P   .  
 

Age   1.03 (1.00,1.05)  0.0211 

Diabetes  2.36 (1.42,3.04)  0.0010 

Smoking  2.31 (1.78,5.63)  0.0017 

CHD   3.17 (2.08,5.18)  0.0001 

LDL   1.41 (1.12,1.77)  0.0038 

 

Jardine AG et al., Am. J. Kid. Dis. 2005;46:529-536 



Effect of immunosuppressive 
agents on CV risk factors 

Cardiovascular risk 

factors 
Steroids Aza/MMF Bela CsA Tac TORi 

Hypertension ŷ ź ź ŷ ŷ ź 

LVH ŷ ź ź ŷ ŷ ŷ 

Cholesterol ŷ ź ź ŷ ŷ ŷ 

LDL ŷ ź ź ŷ ŷ ŷ 

Triglycerides ŷ ź ź ŷ ŷ ŷ 

Diabetes mellitus ŷ ź ź ŷ ŷ ŷ 

Renal function ź ź ź Ź Ź ź 

ŷ Increase      Ź Decrease      ź Neutral 

LVH = left ventricular hypotrophy; LDL = low-density lipoprotein 



Lipids 



LDL-cholesterol 
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Total cholesterol 

Target <5.0mmol/L 

 

79% 

below 

target* 

* On at least one occasion 

LDL-cholesterol 

Target <2.6mmol/L 

 

78% 

below 

target* 

Attainment of cholesterol targets 

Attainment of targets at the end of the extension 

phase among patients receiving fluvastatin XL 



Occurrence of cardiac death  

or definite non-fatal MI 

C
u

m
u

la
ti

v
e

 i
n

c
id

e
n

c
e

 (
%

) 

0 1 2 3 4 5 6 7 

0 

10 

5 

20 

15 

Time (years) 

Patients at risk 

Fluvastatin          1050              1031             1008              973               938                891               811               746 

Placebo             1052              1030             1002              971               935                911               820               761 

p=0.014 

Fluvastatin 

Placebo 



Belatacept 

Vanrenterghem et al., Transplantation 2011 (ePub) 



Hypertension 



BP and Late 

CVD Mortality 

G Opelz, et al., Am J Transplant 

2005; 5:2725 

Association between BP and 

CVD deaths in 1st deceased 

donor transplants performed in  

1987-2000 (N=24,404). 

(P>0.05) 



Graft survival is related to 1-year systolic  
blood pressure 

Cadaver kidney recipients 1995ï2000 

Opelz G et al. Am J Transplant 2005;5:2725ï31 
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Carpenter et al., JASN 2014;12:2437-45 



Carpenter et al., JASN 2014;12:2437-45 



Heinze et al., JASN 2006;17:889-899 



Vanrenterghem et al., Transplantation 2011 (ePub) 



Rejection &  

Graft function 
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Meier-Kriesche H-U et al. Transplantation 2003; 75:1291ï6. 
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The FAVORIT study 

Weiner DE et al., Am J Transplant 2012;12:2437-45 

FAVORIT ï Cardiovascular  Risk (HR) by eGFR 



NODAT 



NODAT has a strong impact on long-term CV outcomes:  
3-fold increase in major cardiac events after kidney transplant 
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Other risk factors 



Am J Kid Disease 2017;70:762-769 Am J Kid Disease 2017;70:377-385 



Dad T et al., Am J Kid Disease 2016;68:277-286 



Dad T et al., Am J Kid Disease 2016;68:277-286 



CV Screening 




