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•   CKD patients are characterized by high CV  
    mortality, traditional and non-traditional  
    (CKD-related) CV risk factors play a role 
 
•   Causes of CV death may differ from those in  
    the general population. The utility of measures  
    to reduce CV morbidity and mortality, and of  
    CV risk biomarkers may differ as well 
 

State of the art 

 



   Nephro Update Europe 2018 

CV mortality in CKD 

Study design and patients 
 
•   Prospective observational multicenter Coronary Artery  
    Disease and REnal Failure (CAD-REF) Registry 
 
•   3,352 patients with angiographically documented CAD,  
    and baseline eGFR measurement 
 
•   Follow-up 2 years 

Engelbertz C et al. Int J Cardiol 2017; 243: 65 



   Nephro Update Europe 2018 

CV mortality in CKD 

Results and interpretation 
 
•   CAD worsened with decreasing kidney function 
    
•   Overall 2 year mortality was 6.5%, with highest mortality  
    in patients with CKD stages 4 and 5 (22.4%). Significant   
    risk factors were higher age, lower eGFR, smoking,  
    reduced LVEF and diabetes mellitus 
 
•   An eGFR reduction of 10 ml/min/1.73m2 increased the  
    risk of mortality by 19% regardless of other risk factors 

Engelbertz C et al. Int J Cardiol 2017; 243: 65 
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CV risk factors in CKD 
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CV risk factors in CKD 
Albumin Hemoglobin 

LV hypertrophy Phosphate 
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Coronary artery calcification in CKD 

Study design and patients 
 
•   Chronic Renal Insufficiency Cohort (CRIC) including 
    1,541 adults with an eGFR of 20–70 ml/min/1.73 m2 

 
•   Coronary artery calcification was assessed with  
    computer tomography 
 
•   Incidence of CVD (myocardial infarction, heart failure,  
    stroke) and all-cause mortality were assessed during a  
    follow-up of 5,9 years 

Chen J et al. JAMA Cardiol 2017; 2: 635  
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Coronary artery calcification in CKD 

Study design and patients 
 
•   The event rate was adjusted for 
  

•   age, sex, race, site, education level, physical activity,  
    total cholesterol, high-density lipoprotein cholesterol,  
    systolic BP, antihypertensive treatment, smoking,   
    diabetes, HbA1c, body mass index 

 
•   hs-CRP, phosphate, troponin T, NT pro-BNP,  
    fibroblast growth factor 23, eGFR, proteinuria 

 

Chen J et al. JAMA Cardiol 2017; 2: 635  
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Coronary artery calcification in CKD 
CVD 

myocardial  
infarction 

heart failure mortality 
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Coronary artery calcification in CKD 
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CV biomarkers in CKD 
Troponin T 
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CV biomarkers in CKD 
Troponin T 
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CV biomarkers in CKD 

NT-proBNP 
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62 patients on hemodialysis 
•   Echocardiography and BIS 
•   NT-proBNP 
•   Measurement after hemodialysis 

LVEF <45%                                  LVEF >45% 

Hypervolemia 
NT-proBNP cut off  

(ng/L)  specificity sensitivity 

16.829 1.00 0.65 

7.168 0.90 0.79 

5.387 0.80 0.93 

CV biomarkers in CKD 

David S et al. Nephrol Dial Transplant 2008; 23: 1370  
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Volume and mortality in CKD 

Study design and patients 
 
•   39,566 hemodialysis patients from a large dialysis  
    network (26 countries)  
 

•   Assessment of volume status at baseline and during   
    follow-up using bioelectrical impedance spectroscopy 
    (>200,000 measurements!) 
 
•   All-cause mortality was assessed during 12 months  
    of follow-up 

Zoccali C et al. J Am Soc Nephrol 2017; 28: 2491 
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Volume and mortality CKD 
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Volume and mortality in CKD 

Study design and patients 
 
•   8,883 hemodialysis patients from the MONDO database 
 

•   Assessment of baseline serum hs-CRP and volume  
    status using bioelectrical impedance spectroscopy 
 

•   All-cause mortality was assessed during 12 months of  
    follow-up 

Dekker MJE et al. Kidney Int 2017; 91: 1214 
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Volume and mortality CKD 

Pre-dialysis BIS Post-dialysis BIS 



   Nephro Update Europe 2018 
Dekker MJE et al. Kidney Int 2017; 91: 1214 

Volume and mortality CKD 

serum hsCRP > 6 mg/l 
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ICD and CV mortality in CKD 

Study design and patients 
 
•   Kaiser Permanente health care beneficiaries with  
    heart failure (LVEF <40%) and CKD (eGFR <60  
    ml/min/1.73 m2) 
 
•   Patients who received and did not receive an ICD  
     were matched (1:3) on CKD status 
 
•   All-cause death, hospitalizations due to heart failure,  
    and any-cause hospitalizations were assessed 

Bansal N et al. JAMA Int Med 2018; 178: 390 
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ICD and CV mortality in CKD 

Results and interpretation 
 
•   5,877 matched adults with CKD (1,556 with and 4,321  
    without an ICD) were identified 
 
•   No difference in all-cause mortality (HR 0.96; 95%  
    CI 0.87–1.06), but ICD placement was associated  
    with increased risk of subsequent hospitalization due  
    to heart failure and any-cause hospitalization among  
    CKD patients 

Bansal N et al. JAMA Int Med 2018; 178: 390 
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•   CV morbidity and mortality increase with  
    progressive CKD 
 
•   CV risk biomarkers such as NT-proBNP can 
    be used in CKD patients with appropriate  
    interpretation 
 
•   Coronary artery calcification may be assessed  
    in CKD patients for risk stratification 
 

Take-Home Message 
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Volume & blood pressure 

control in CKD 
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•   CKD patients are characterized by volume  
    expansion due to NaCl retention 
 
•   CKD patients may benefit from BP reduction,  
    but the target level is a matter of debate 
 

•   It is unclear if intensive BP reduction in CKD  
    patients has adverse effects 

State of the art 
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NaCl restriction in CKD 

Saran R et al. Clin J Am Soc Nephrol 2017; 12: 399  

•   58 CKD stage 3–4 patients 
 

•   2 x 4 week treatments 
 

•   Usual vs. restricted (<100  
    mmol/day) salt intake 
 

•   Hydration status assessed  
    by bioelectrical impedance  
    spectroscopy 
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NaCl restriction in CKD 

Saran R et al. Clin J Am Soc Nephrol 2017; 12: 399  
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NaCl restriction and volume in CKD 

Saran R et al. Clin J Am Soc Nephrol 2017; 12: 399  
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NaCl restriction and BP in CKD 

Saran R et al. Clin J Am Soc Nephrol 2017; 12: 399  

Blood pressure Body weight 
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NaCl restriction + Vitamin D in CKD 

Keyzer CA et al. J Am Soc Nephrol 2017; 28: 1296 

•   45 CKD stage 1–3 patients  
    and albuminuria > 300 mg/day  
 

•   Fix dose ACEI (10 mg ramipril) 
 

•   4 x 8 week treatments   
 

•   Normal (200 mmol/day) vs.  
    low (50 mmol/day) salt intake 
 

•   Paracalcitol (2 µg/day) vs.  
    placebo 
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NaCl restriction + Vitamin D in CKD 

Keyzer CA et al. J Am Soc Nephrol 2017; 28: 1296 
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Intensive vs. standard BP 

SPRINT Research Group. N Engl J Med 2015; 373: 2103  

Study design and patients 
 

•   9,361 persons with a systolic BP of >130 mm Hg and an  
    increased CV risk, but without diabetes 
 
•   Randomized comparison of 2 systolic BP targets:  

•  <120 mmHg (intensive treatment) 
•  <140 mmHg (standard treatment) 

 
•   Primary composite outcome: myocardial infarction,  
    stroke, heart failure, or death from CV causes 
 
 
 

SPRINT 
Trial 
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Primary outcome Death from any cause 

SPRINT Research Group. N Engl J Med 2015; 373: 2103  

Intensive vs. standard BP 
SPRINT 

Trial 
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Inclusion criteria: 
•   Hypertension 

•   High CV risk 

•   CKD stage 3-5 

•   Proteinuria <1g/day 

•   No diabetes 

Total of 2,646 patients 

Intensive BP treatment in CKD 

Cheung AK et al. J Am Soc Nephrol 2017; 28: 2812  

SPRINT 
Trial 
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Standard 

Intensive 

Primary CV outcome  
HR 0.81 (95% CI 0.63-1.05) 

2,646 patients 

Cheung AK et al. J Am Soc Nephrol 2017; 28: 2812  

Intensive BP treatment in CKD 
SPRINT 

Trial 
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Standard vs. lower BP in CKD 

Study design and patients 
 
•   Meta-analysis of 18 randomized controlled trials (until  
    June 2016) with 15,924 CKD patients stage 3–5, but  
    not on renal replacement therapy 
 
•   Comparison of two defined BP targets: 

•   active BP treatment vs. placebo or no treatment 
•   intensive vs. less intensive BP control 
 

•   Primary outcome mortality (total of 1,293 deaths) 
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Standard vs. lower BP in CKD 

Malhotra R et al. JAMA Int Med 2017; 177: 1498  

Results 
 
•   Systolic BP was initially 148 mmHg, systolic BP reduction  
    was –8 mmHg (standard) vs. –16 mmHg (lower) 
 

•   Mortality in the “intensively” treated group  
    was 14% lower, without significant  
    heterogeneity across studies 
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Standard vs. lower BP in CKD 

Malhotra R et al. JAMA Int Med 2017; 177: 1498  
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Standard vs. lower BP in CKD 

Malhotra R et al. JAMA Int Med 2017; 177: 1498  

Limitations 
 
•   Only mortality as an endpoint (not progression) 
 

•   No adverse effects assessed 
 

•   Different treatments (medication vs. placebo, lower vs.  
    higher BP)  
 

•   Different levels of BP target 
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CCB vs. ACEI/ARB in CKD 

Study design and patients 
 
•   Meta-analysis of 28 randomized controlled trials with  
     9,492 patients CKD stage 3–5D 
 
•   Comparison of CCB vs. ACEI/ARB 
 

•   Outcome: BP change, mortality, heart  
    failure, stroke or cerebrovascular and  
    renal events 
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CCB vs. ACEI in CKD 
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CCB vs. ARB in CKD 
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•   Even modest dietary salt restriction enhances 
    volume and BP control in CKD patients  
 
•   Intensive (systolic) BP control improves CV  
    outcome in CKD patients, but CKD progression  
    is not retarded, with more serious renal events,  
    e.g. acute kidney injury 
 
•   CCB and ACEI/ARB are comparable with  
    respect to CV protection in CKD patients 

Take-Home Message 
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Lipids, inflammation and 
other CV risk factors 
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• Reducing low-density cholesterol with statin-
based therapy reduces CV risk in CKD patients 
 

•  CKD patients are characterized by a high level  
    of microinflammation that is induced e.g. by  
    uremic lipoprotein modifications 

State of the art 
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Study design and patients 
 
•   Post-hoc analysis of the IMPROVE-IT study 
 

•   Ezetimibe plus simvastatin versus simvastatin alone  
 

•   18,015 patients with CVD and creatinine clearance  
    > 30 ml/min stabilized within 10 days of acute  
    coronary syndrome 

Stanifer JW et al. J Am Soc Nephrol 2017; 28: 3034 

Statins in CKD 
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Statins in CKD 

Results and interpretation 
 
•   For the primary CV endpoint the relative risk reduction  
    of combination therapy vs. monotherapy differed by  
    eGFR (p=0.04) 
 
•   Combination therapy was associated with a 12% risk  
    reduction (HR 0.88; 95% CI 0.82–0.95) in patients  
    with a baseline eGFR of <60 ml/min/1.73 m2 and with  
    a 13% risk reduction (HR 0.87; 95% CI 0.78–0.98) 
    in those with a baseline eGFR of <45 ml/min/1.73m2 
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PCSK9 inhibition in CKD 

Study design and patients 
 
•   4,629 patients from eight phase 3 ODYSSEY trials  
    (double-blind treatments of 24–104 weeks) 
 
•   Alirocumab 150 mg or 75/150 mg every 2 weeks  
     vs. placebo or ezetimibe 
 
•   10% of patients had eGFR 30–59 ml/min/1.73 m2 and  
     over 99% were receiving statin treatment 
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PCSK9 inhibition in CKD 

Low-density cholesterol 
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PCSK9 inhibition in CKD 

Triglycerides 
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PCSK9 inhibition in CKD 

Low-density cholesterol 
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PCSK9 inhibition in CKD 

Low-density cholesterol 
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Inflammation and atherosclerosis 

Gistera A & Hansson GK. Nat Rev Nephrol 2017; 13: 368  



   Nephro Update Europe 2018 

Canakinumab – antibody against IL-1ß in 
 
•   Cryopyrin-Associated Periodic Syndrome 
     (including familial cold autoinflammatory  sydrome,  
     Muckle-Wells syndrome, neonatal-onset  multisystem  
     inflammatory disease) 
 
•   Tumor necrosis factor Receptor Associated  
    Periodic Syndrome 
 

•   HyperImmunoglobulin D Syndrome 
 

•   Familial Mediterranean Fever 

Inflammation and atherosclerosis 

Gistera A & Hansson GK. Nat Rev Nephrol 2017; 13: 368  



   Nephro Update Europe 2018 

Antiinflamatory drugs in CAD 

Ridker PM et al. Am Heart J 2011; 162: 597   
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Ridker PM et al. New Engl J Med 2017; 377: 1119 

Antiinflamatory drugs in CAD 
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Ridker PM et al. New Engl J Med 2017; 377: 1119 

Antiinflamatory drugs in CAD 
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Antiinflamatory drugs in CKD 

Nowak KL et al. J Am Soc Nephrol 2017; 28: 971  

•   42 CKD stage 3–4 patients 
 

•   Treatment with IL-1ß trap  
    rilonacept or placebo for 12  
    weeks 
 

•   Assessment of brachial  
    artery flow-mediated dilation  
    (FMD) and aortic pulse-wave  
    velocity (aPWV) 
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Antiinflamatory drugs in CKD 

Nowak KL et al. J Am Soc Nephrol 2017; 28: 971  
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Study design and patients 
 
•   Multicenter, double-blind, non-inferiority trial in 6,190  
    patients with gout and CVD stratified according to kidney  
    function and randomized to febuxostat or allopurinol  
 

•   Primary end point was composite of CV death, nonfatal  
    myocardial infarction, nonfatal stroke, or unstable angina  
    with urgent revascularization 
 
•   Median follow-up was 32 months 
 

White WB et al. N Engl J Med 2018; 378: 1200 

Febuxostat vs. allopurinol 
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Results and interpretation 
 
•   A primary end-point event occurred in 335 patients  
    (10.8%) with febuxostat and in 321 patients (10.4%) with  
    allopurinol (HR 1.03; 98.5% CI 1.23; P=0.002 for non- 
    inferiority) 
 

•   All-cause (HR 1.22; 95% CI 1.01-1.47) and CV (HR 1.34;  
    95% CI 1.03-1.73) mortality were higher in the febuxostat  
    group than in the allopurinol group    

White WB et al. N Engl J Med 2018; 378: 1200 

Febuxostat vs. allopurinol 
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Take-Home Message 

• Reducing low-density cholesterol with statin-
based therapy reduces CV risk in CKD patients 
and has no significant long-term adverse effects 
 

•  Novel pharmacological treatment targets in CKD  
   patients are PCSK9 inhibition, and reduction of   
   microinflammation via inhibition of IL-1ß   
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List of Abbreviations 

• ACEI – angiotensin-converting enzyme inhibitors 
• ARB – angiotensin receptor blocker 
• BIS – bioelectrical impedance spectroscopy 
• BP – blood pressure 
• CAD – coronary artery disease 
• CCB – calcium channel blocker  
• CI – confidence interval 
• CKD – chronic kidney disease 
• CVD – cardiovascular disease 
• eGFR – estimated glomerular filtration rate 
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List of Abbreviations 

• ESKD – end-stage kidney disease 
• hs-CRP – high-sensivity C-reactive protein 
• HR – hazard ratio 
• ICD – implantable cardioverter defibrillator 
• IL-1ß – interleukin 1-beta 
• LVEF – left ventricular ejection fraction 
• NaCl – sodium chloride 
• NT pro-BNP – N-terminal pro-B-type natriuretic peptide 
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