
ΧΡΟΝΙΑ ΝΕΦΡΙΚΗ ΝΟΣΟΣ ΚΑΙ 
ΚΑΡΔΙΑΓΓΕΙΑΚΑ ΝΟΣΗΜΑΤΑ 

Tσουχνικάς Ιωάννης 
ΝΕΦΡΟΛΟΓΟΣ 

ΝΕΦΡΟΛΟΓΙΚΗ ΚΛΙΝΙΚΗ ΑΠΘ 
Γ.Ν.Θ. ΙΠΠΟΚΡΑΤΕΙΟ 



Acute CRS (Type 1)                                     Acute worsening of cardiac function                                   
                                                                      leading to renal dysfunction 
Chronic CRS (Type 2)                                 Chronic abnormalities in cardiac  
                                                                     function leading to renal dysfunction  
Acute Renocardiac Syndrome (Type 3)       Acute worsening of renal function  
                                                                     causing cardiac dysfunction  
Chronic Renocardiac Syndrome (Type 4)   Chronic abnormalities in renal function  
                                                                     leading to cardiac disease 
Secondary CRS (Type 5)                             Systemic conditions causing  
                                                                     simultaneous dysfunction of the heart and kidney 

ΚΑΡΔΙΟΝΕΦΡΙΚΟ ΣΥΝΔΡΟΜΟ 

Ronco C, J Am Coll Cardiol 2008; 52:1527–39 

Διαταραχές της καρδιάς και των νεφρών κατά τις οποίες 
οξεία ή χρόνια δυσλειτουργία του ενός οργάνου μπορεί 
να προκαλέσει οξεία ή χρόνια δυσλειτουργία του άλλου 



“Do not fear to repeat what has already 
been said. Men need (the truth) dinned into their 
ears many times and from all sides. the first rumor 

makes them prick up their ears, the second registers, 
and the third enters.” 

René Laennec 
18th century French physician  



 ΕΠΙΔΗΜΙΟΛΟΓΙΚΑ ΔΕΔΟΜΕΝΑ 
    (ΣΧΕΣΗ ΧΝΝ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΗΣ ΝΟΣΟΥ) 

 
 ΠΑΡΑΓΟΝΤΕΣ ΚΙΝΔΥΝΟΥ   
     ΚΑΡΔΙΑΓΓΕΙΑΚΗΣ ΝΟΣΟΥ ΣΤΗ ΧΝΝ 

 
 ΘΕΡΑΠΕΙΑ ΚΑΙ ΠΡΟΟΠΤΙΚΕΣ 



Clinical Practice Guideline for the Evaluation and Management of 
Chronic Kidney Disease 

Kidney International Supplements (2013) 3, 5–14 

ΧΡΟΝΙΑ ΝΕΦΡΙΚΗ ΝΟΣΟΣ 
ΟΡΙΣΜΟΣ 

CKD is defined as abnormalities of kidney structure or function, present for > 3 
months, with implications for health. (Not Graded) 
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USRDS, Annual Data Report 2012, AJKD 2013; 1(Supl 1)  

ΕΠΙΔΗΜΙΟΛΟΓΙΚΑ ΣΤΟΙΧΕΙΑ 
ΕΠΙΠΟΛΑΣΜΟΣ ΤΗΣ ΧΡΟΝΙΑΣ ΝΕΦΡΙΚΗΣ ΝΟΣΟΥ 



Screening for Chronic Kidney Disease: Where Does Europe Go? 
Jong P.E., CJASN 2008; 3: 616-623 

ΕΠΙΔΗΜΙΟΛΟΓΙΚΑ ΣΤΟΙΧΕΙΑ  

ΕΠΙΠΟΛΑΣΜΟΣ ΤΗΣ ΧΡΟΝΙΑΣ ΝΕΦΡΙΚΗΣ ΝΟΣΟΥ 



USRDS, Annual data report 2012, AJKD 2013; 1(Supl 1)  

ΧΡΟΝΙΑ ΝΕΦΡΙΚΗ ΝΟΣΟΣ 
ΕΝΑ ΑΥΞΑΝΟΜΕΝΟ ΠΡΟΒΛΗΜΑ 

Cumulative eGFR distribution curves of 
NHANES participants 

Cumulative  urine albumin/creatinine ratio (ACR) 
distribution curves of NHANES participants 
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Presentation Notes
Figure 1.2 shows cumulative distributions of eGFR in 1988–1994 and 2005–2010. Overall, a population shift towards lower eGFR levels was observed over time, with most of the leftward shift confined to levels between 50 and 125 ml/min/1.73 m2. Corresponding findings for albumin/creatinine ratio (ACR) in Figure 1.3 show that a slight leftward shift occurred for ACR values less than 20 mg/g. » Figures 1.2–3; see page 140 for analytical methods. NHANES III (1988–1994) & 2005–2010 participants age 20 & older; eGFR calculated using CKD-EPI equation. 



2011: Η πρώτη χρονιά που μειώθηκε ο αριθμός των ασθενών που 
εντάχθηκαν σε ΥΝΛ στις ΗΠΑ 

ΣΤΑΘΕΡΟΠΟΙΗΣΗ ΤΩΝ ΕΝΤΑΞΕΩΝ ΣΕ 
ΥΠΟΚΑΤΑΣΤΑΣΗ ΝΕΦΡΙΚΗΣ ΛΕΙΤΟΥΡΓΙΑΣ  ??? 

USRDS, Annual Data Report 2012, AJKD 2013; 1(Supl 1)  



Ιωαννίδης, Ελληνική Νεφρολογία 2013; 25 (4): 266 - 284 

ΣΤΑΘΕΡΟΠΟΙΗΣΗ ΤΩΝ ΕΝΤΑΞΕΩΝ ΣΕ 
ΥΠΟΚΑΤΑΣΤΑΣΗ ΝΕΦΡΙΚΗΣ ΛΕΙΤΟΥΡΓΙΑΣ ΚΑΙ 

ΣΤΗΝ ΕΛΛΑΔΑ ??? 



Clinical Practice Guideline for the Evaluation and Management of CKD 
Kidney International Supplements (2013) 3, 5–14 

ΧΡΟΝΙΑ ΝΕΦΡΙΚΗ ΝΟΣΟΣ 
ΣΤΑΔΙΟΠΟΙΗΣΗ 

1.2.1: We recommend that CKD is classified based on cause, GFR category, and albuminuria 
category (CGA). (1B) 

1.2.2: Assign cause of CKD based on presence or absence of systemic disease and the location 
within the kidney of observed or presumed pathologic-anatomic findings. (Not Graded)      

1.2.3: Assign GFR categories as follows (Not Graded): 
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Η ΧΝΝ ΩΣ ΠΡΟΓΝΩΣΤΙΚΟΣ ΠΑΡΑΓΟΝΤΑΣ 
Clinical Practice Guideline for the Evaluation and Management of CKD 

Kidney International Supplements (2013) 3, 5–14 



ΠΡΟΣΔΟΚΙΜΟ ΕΠΙΒΙΩΣΗΣ 
 ΧΝΝ (όχι σε εξωνεφρική κάθαρση) 

Turin TC, NDT 2012; 27: 3182-3186 
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Presentation Notes
Το προσδόκιμο επιβίωσης δεν είναι μειωμένο μόνο στους ασθενείς σε υποκατάσταση με κάθαρση αλλά το προσδόκιμο επιβίωσης πέφτει όσο αυξάνεται η βαρύτητα της ΧΝΑ σε όλο το ηλικιακό φάσμα. Και βλέπουμε ότι ο 60χρονος με εκτιμώμενο ρυθμό σπειραματικής διήθησης 30-44 ml/min έχει προσδόκιμο 7 έτη 



Causes of death in prevalent dialysis patients, 2009–2011 

ΑΙΤΙΑ ΘΑΝΑΤΟΥ ΣΤΗ ΧΝΝ 

42% cardiovascular causes 
USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 



Ιωαννίδης, Ελληνική Νεφρολογία 2013; 25 (4): 266 - 284 

ΑΙΤΙΑ ΘΑΝΑΤΟΥ ΣΤΗ ΧΝΝ ΣΤΗΝ ΕΛΛΑΔΑ 



Percent distribution of the 10 leading causes of death, by sex: United States 2010  

 National Vital Statistics Reports , Volume 62, Number 6 December 20, 2013  

ΑΙΤΙΑ ΘΑΝΑΤΟΥ ΣΤΟ ΓΕΝΙΚΟ ΠΛΗΘΥΣΜΟ ΣΤΙΣ ΗΠΑ  

30% cardiovascular causes 



ΧΝΝ ΤΕΛΙΚΟΥ ΣΤΑΔΙΟΥ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΗ 
ΘΝΗΤΟΤΗΤΑ ΣΕ ΠΑΙΔΙΑ-ΝΕΑΡΟΥΣ ΕΝΗΛΙΚΕΣ 

Mitsnefes MM. J Am Soc Nephrol 2012; 23: 578-585  



ΣΥΧΝΟΤΗΤΑ ΚΑΡΔΙΑΓΓΕΙΑΚΗΣ ΝΟΣΟΥ  ΣΕ 
ΑΣΘΕΝΕΙΣ ΜΕ ΧΝΝ ΚΑΙ ΣΤΟ ΓΕΝΙΚΟ ΠΛΗΘΥΣΜΟ 

USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 



USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 

ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ ΚΑΙ ΕΠΙΒΙΩΣΗ ΣΤΗ ΧΝΝ 
Επιβίωση των ασθενών με διάγνωση καρδιαγγειακής νόσου ανάλογα 

με το στάδιο της ΧΝΝ, 2009-2011 



ΧΝΝ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ 

Sarnak MJ, Circulation 2003; 108: 2154-2169  

«There is a high prevalence of CVD in subjects with CKD. The presence of CKD, whether 
it is manifested by proteinuria (albuminuria) or reduced GFR, appears to be an 

independent risk factor for CVD outcomes, particularly in higher-risk populations. These 
findings are consistent with the NKF task force recommendation that patients with CKD 

should be considered in the highest-risk group for CVD events» 
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ΧΝΝ ΚΑΙ ΣΥΝΟΛΙΚΗ ΘΝΗΤΟΤΗΤΑ 

CKD and Mortality Risk: A Systematic Review 
Tonelli M, JASN 2006; 17: 2034–2047  

Μετανάλυση 16 μελετών 

Presenter
Presentation Notes
Η χρόνια νεφρική νόσος συσχετίζεται με αυξημένη συνολική θνητότητα. Χαρακτηριστικά εδώ σε μία μετανάλυση 16 μελετών όσο μειώνεται η GFR αυξάνεται ο σχετικός κίνδυνος θανάτου



Chronic Kidney Disease and Mortality Risk: A Systematic Review 
 Tonelli M, J Am Soc Nephrol 2006; 17: 2034–2047  
Cardiovascular mortality in CKD 

ΧΝΝ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΘΝΗΤΟΤΗΤΑ 

Presenter
Presentation Notes
Αλλά δεν αυξάνεται ο κίνδυνος θανάτου αλλά και ο κίνδυνος καρδιαγγειακού θανάτου όπως φαίνεται σε αυτή την μετανάλυση 14 μελετών. Current guidelines identify people with chronic kidney disease (CKD) as being at high risk for cardiovascular and all-causemortality. Because as many as 19 million Americans may have CKD, a comprehensive summary of this risk would bepotentially useful for planning public health policy. A systematic review of the association between non–dialysis-dependentCKD and the risk for all-cause and cardiovascular mortality was conducted. Patient- and study-related characteristics thatinfluenced the magnitude of these associations also were investigated. MEDLINE and EMBASE databases were searched, andreference lists through December 2004 were consulted. Authors of 10 primary studies provided additional data. Cohort studiesor cohort analyses of randomized, controlled trials that compared mortality between those with and without chronicallyreduced kidney function were included. Studies were excluded from review when participants were followed for <1 yr or hadESRD. Two reviewers independently extracted data on study setting, quality, participant and renal function characteristics,and outcomes. Thirty-nine studies that followed a total of 1,371,990 participants were reviewed. The unadjusted relative riskfor mortality in participants with reduced kidney function compared with those without ranged from 0.94 to 5.0 and wassignificantly more than 1.0 in 93% of cohorts. Among the 16 studies that provided suitable data, the absolute risk for deathincreased exponentially with decreasing renal function. Fourteen cohorts described the risk for mortality from reduced kidneyfunction, after adjustment for other established risk factors. Although adjusted relative hazards were consistently lower thanunadjusted relative risks (median reduction 17%), they remained significantly more than 1.0 in 71% of cohorts. This reviewsupports current guidelines that identify individuals with CKD as being at high risk for cardiovascular mortality. Determiningwhich interventions best offset this risk remains a health priority.



 Συνολική και καρδιαγγειακή θνητότητα στη ΧΝΝ 
CKD and the Risks of  Death, Cardiovascular Events, Hospitalization 

A cardiovascular event was defined as: 
hospitalization for CHD, HF, Stroke, or PAD 

Go A.S., NEJM 2004; 351: 1296-1305 

N=1,120,295 
Death from any cause Cardiovascular event 

Presenter
Presentation Notes
Και εδώ σας δείχνω τη μεγαλύτερη μελέτη όσον End-stage renal disease substantially increases the risks of death, cardiovascular disease,and use of specialized health care, but the effects of less severe kidney dysfunctionon these outcomes are less well defined.methodsWe estimated the longitudinal glomerular filtration rate (GFR) among 1,120,295adults within a large, integrated system of health care delivery in whom serum creatininehad been measured between 1996 and 2000 and who had not undergone dialysisor kidney transplantation. We examined the multivariable association between the estimatedGFR and the risks of death, cardiovascular events, and hospitalization.resultsThe median follow-up was 2.84 years, the mean age was 52 years, and 55 percent of thegroup were women. After adjustment, the risk of death increased as the GFR decreasedbelow 60 ml per minute per 1.73 m2of body-surface area: the adjusted hazard ratio fordeath was 1.2 with an estimated GFR of 45 to 59 ml per minute per 1.73 m2(95 percentconfidence interval, 1.1 to 1.2), 1.8 with an estimated GFR of 30 to 44 ml per minuteper 1.73 m2(95 percent confidence interval, 1.7 to 1.9), 3.2 with an estimated GFR of15 to 29 ml per minute per 1.73 m2(95 percent confidence interval, 3.1 to 3.4), and5.9 with an estimated GFR of less than 15 ml per minute per 1.73 m2(95 percent confidenceinterval, 5.4 to 6.5). The adjusted hazard ratio for cardiovascular events also increasedinversely with the estimated GFR: 1.4 (95 percent confidence interval, 1.4 to1.5), 2.0 (95 percent confidence interval, 1.9 to 2.1), 2.8 (95 percent confidence interval,2.6 to 2.9), and 3.4 (95 percent confidence interval, 3.1 to 3.8), respectively. The adjustedrisk of hospitalization with a reduced estimated GFR followed a similar pattern.conclusionsAn independent, graded association was observed between a reduced estimated GFRand the risk of death, cardiovascular events, and hospitalization in a large, communitybasedpopulation. These findings highlight the clinical and public health importanceof chronic renal insufficiency.



Age and Association of Kidney Measures With Mortality and End-stage Renal Disease 
 Hallan S, for the Chronic Kidney Disease Prognosis Consortium 

JAMA 2012; 308(22):2349-2360 

ΧΝΝ ΚΑΙ ΣΥΝΟΛΙΚΗ ΘΝΗΤΟΤΗΤΑ 
ΠΟΤΕ ΞΕΚΙΝΑΕΙ Ο ΚΙΝΔΥΝΟΣ  

2 051 244 adults were followed up for a mean of 5.8 y. Mean age was 49.4 y 

cohorts adjusted for sex, race, body mass index, systolic blood pressure, total cholesterol, history of 
cardiovascular disease, diabetes, smoking status, and albuminuria or eGFR 

Presenter
Presentation Notes
Context Chronic kidney disease (CKD) is prevalent in older individuals, but the riskimplications of low estimated glomerular filtration rate (eGFR) and high albuminuriaacross the full age range are controversial.Objective To evaluate possible effect modification (interaction) by age of the associationof eGFR and albuminuria with clinical risk, examining both relative and absolute risks.Design, Setting, and Participants Individual-level meta-analysis including 2 051 244participants from 33 general population or high-risk (of vascular disease) cohorts and13 CKD cohorts from Asia, Australasia, Europe, and North/South America, conductedin 1972-2011 with a mean follow-up time of 5.8 years (range, 0-31 years).Main Outcome Measures Hazard ratios (HRs) of mortality and end-stage renaldisease (ESRD) according to eGFR and albuminuria were meta-analyzed across agecategories after adjusting for sex, race, cardiovascular disease, diabetes, systolic bloodpressure, cholesterol, body mass index, and smoking. Absolute risks were estimatedusing HRs and average incidence rates.Results Mortality (112 325 deaths) and ESRD (8411 events) risks were higher at lowereGFR and higher albuminuria in every age category. In general and high-risk cohorts,relative mortality risk for reduced eGFR decreased with increasing age; eg, adjusted HRsat an eGFR of 45 mL/min/1.73 m2 vs 80 mL/min/1.73 m2 were 3.50 (95% CI, 2.55-4.81), 2.21 (95% CI, 2.02-2.41), 1.59 (95% CI, 1.42-1.77), and 1.35 (95% CI, 1.23-1.48) in age categories 18-54, 55-64, 65-74, and75 years, respectively (P.05 for ageinteraction). Absolute risk differences for the same comparisons were higher at older age(9.0 [95% CI, 6.0-12.8], 12.2 [95% CI, 10.3-14.3], 13.3 [95% CI, 9.0-18.6], and 27.2[95% CI, 13.5-45.5] excess deaths per 1000 person-years, respectively). For increasedalbuminuria, reduction of relative risk with increasing age was less evident, while differencesin absolute risk were higher in older age categories (7.5 [95% CI, 4.3-11.9], 12.2[95% CI, 7.9-17.6], 22.7 [95% CI, 15.3-31.6], and 34.3 [95% CI, 19.5-52.4] excess deathsper 1000 person-years, respectively by age category, at an albumin-creatinine ratio of300 mg/g vs 10 mg/g). In CKD cohorts, adjusted relative hazards of mortality did notdecrease with age. In all cohorts, ESRD relative risks and absolute risk differences at lowereGFR or higher albuminuria were comparable across age categories.Conclusions Both low eGFR and high albuminuria were independently associatedwith mortality and ESRD regardless of age across a wide range of populations. Mortalityshowed lower relative risk but higher absolute risk differences at older age.



Kidney International 2011; 80, 17–28 

A total of 45 cohorts, 1,555,332 people, were included in the meta-analyses 

Ο ΡΟΛΟΣ ΤΗΣ ΠΡΩΤΕΪΝΟΥΡΙΑΣ 

The three lines represent urine ACR of <30 mg/g or dipstick negative and trace (blue), urine ACR 30–299 
mg/g or dipstick 1+ positive (green), and urine ACR 300 mg/g or dipstick 2+ positive (red). 

The definition, classification, and prognosis of CKD: a KDIGO controversies conference report 



Albuminuria and Kidney Function Independently Predict CV and Renal Outcomes in Diabetes 
 Ninomiya T, J Am Soc Nephrol 2009; 20: 1813–1821 

The estimates are adjusted for baseline covariates, including age, gender, duration of diabetes, SBP, history of 
currently treated hypertension, history of macrovascular disease, HbA1c, LDL cholesterol, HDL cholesterol, 
log-transformed triglycerides, BMI, electrocardiogram abnormalities, current smoking, and current drinking. 

GFR ΚΑΙ ΠΡΩΤΕΪΝΟΥΡΙΑ ΚΑΘΟΡΙΖΟΥΝ ΤΗΝ ΕΚΒΑΣΗ   

RENAL EVENT: death as a result of kidney 
disease, requirement for dialysis or transplantation, 
or doubling of serum creatinine to 200 mol/L). 

CARDIOVASCULAR EVENT: cardiovascular death, 
nonfatal myocardial infarction, or nonfatal stroke 

N=10640 
FU: 4.3 y 

Presenter
Presentation Notes
There are limited data regarding whether albuminuria and reduced estimated GFR (eGFR) are separate andindependent risk factors for cardiovascular and renal events among individuals with type 2 diabetes. TheAction in Diabetes and Vascular disease: preterAx and diamicroN-MR Controlled Evaluation (ADVANCE)study examined the effects of routine BP lowering on adverse outcomes in type 2 diabetes. We investigatedthe effects of urinary albumin-to-creatinine ratio (UACR) and eGFR on the risk for cardiovascular and renalevents in 10,640 patients with available data. During an average 4.3-yr follow-up, 938 (8.8%) patientsexperienced a cardiovascular event and 107 (1.0%) experienced a renal event. The multivariable-adjustedhazard ratio for cardiovascular events was 2.48 (95% confidence interval 1.74 to 3.52) for every 10-foldincrease in baseline UACR and 2.20 (95% confidence interval 1.09 to 4.43) for every halving of baseline eGFR,after adjustment for regression dilution. There was no evidence of interaction between the effects of higherUACR and lower eGFR. Patients with both UACR 300 mg/g and eGFR 60 ml/min per 1.73 m2 at baselinehad a 3.2-fold higher risk for cardiovascular events and a 22.2-fold higher risk for renal events, compared withpatients with neither of these risk factors. In conclusion, high albuminuria and low eGFR are independent riskfactors for cardiovascular and renal events among patients with type 2 diabetes.



 “eGFR less than 45 ml/min/1.73 m2 is a strong, independent predictor of presenting with acute 
myocardial infarction versus stable angina as the initial manifestation of CHD.” 

ΧΝΝ ΚΑΙ ΒΑΡΥΤΗΤΑ ΕΜΦΑΝΙΣΗΣ 
ΚΑΡΔΙΑΓΓΕΙΑΚΟΥ ΚΙΝΔΥΝΟΥ  

Go A.S., J Am Coll Cardiol. 2011; 58(15): 1600–1607 

Ratio: AMI / Stable angina 

CKD and risk for presenting with AMI versus stable angina in 
adults with coronary heart disease 

Presenter
Presentation Notes
The aim of this study was to examine whether kidney dysfunction is associated with the type of clinical presentationof coronary heart disease (CHD).Background Reduced kidney function increases the risk for developing CHD, but it is not known whether it also influences theacuity of clinical presentation, which has important prognostic implications.Methods A case-control study was conducted of subjects whose first clinical presentation of CHD was either acute myocardialinfarction or stable exertional angina between October 2001 and December 2003. Estimated glomerularfiltration rate (eGFR) before the incident event was calculated using calibrated serum creatinine and the abbreviatedMDRD (Modification of Diet in Renal Disease) equation. Patient characteristics and use of medicationswere ascertained from self-report and health plan databases. Multivariable logistic regression was used to examinethe association of reduced eGFR and CHD presentation.Results A total of 803 adults with incident acute myocardial infarctions and 419 adults with incident stable exertionalangina who had baseline eGFRs 130 ml/min/1.73 m2 were studied. Mean eGFR was lower in subjectswith acute myocardial infarctions compared with those with stable angina. Compared with eGFR of 90 to130 ml/min/1.73 m2, a strong, graded, independent association was found between reduced eGFR and presentingwith acute myocardial infarction, with adjusted odds ratios of 1.36 (95% confidence interval: 0.99 to1.86) for eGFR 60 to 89 ml/min/1.73 m2, 1.55 (95% confidence interval: 0.92 to 2.62) for eGFR 45 to 59ml/min/1.73 m2, and 3.82 (95% confidence interval: 1.55 to 9.46) for eGFR 45 ml/min/1.73 m2 (p  0.001for trend).Conclusions An eGFR 45 ml/min/1.73 m2 is a strong, independent predictor of presenting with acute myocardial infarctionversus stable angina as the initial manifestation of CHD. (J Am Coll Cardiol 2011;58:1600–7)



Risk of coronary events in people with CKD compared with those with diabetes: a 
population-level cohort study                                                                            

Tonelli M, Lancet 2012; 380: 807-14 

Η ΧΝΝ ΠΙΟ ΕΠΙΚΙΝΔΥΝΗ ΑΠΟ ΤΟ ΔΙΑΒΗΤΗ; 

NHANES 2003-2006: 1268029 participants 

11340 MI 

UNADJUSTED 
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Longitudinal Follow-up and Outcomes Among a Population With Chronic Kidney Disease in 
a Large Managed Care Organization  

Keith D, Arch Intern Med 2004; 164: 659-663  

ΠΡΟΓΝΩΣΗ ΤΗΣ ΧΝΝ 

Presenter
Presentation Notes
Nearly half of subjects in stage 4 (mean±95% confidencebound, 45.7%±3.5%) died during observation(Table 2), a substantially higher proportion than in anyother group. The mean±95% confidence bound proportionof subjects who died in stages 2 and 3 was19.5%±1.9% and 24.3%±0.8%, respectively, while only10.2%±0.5% of those in the comparison group (GFR,60-89 mL/min per 1.73m2 without proteinuria) died,



Relative Incidence of ESRD Versus CV Mortality in 
Proteinuric Type 2 Diabetes and Nephropathy: 

Results From the DIAMETRIC (DM Treatment for 
Renal Insufficiency Consortium) Database  

Packham D, AJKD 2012;59(1):75-83 

Rate of ESRD Exceeds Mortality among 
African Americans with Hypertensive 

Nephrosclerosis 
Alves T, JASN 2010; 21: 1361–69 

ΠΡΟΓΝΩΣΗ ΤΗΣ ΧΝΝ 

Presenter
Presentation Notes
Background: Previous studies have shown that patients with chronic kidney disease, including those withdiabetic nephropathy, are more likely to die of cardiovascular disease than reach end-stage renal disease(ESRD). This analysis was conducted to determine whether ESRD is a more common outcome thancardiovascular death in patients with type 2 diabetic nephropathy, significant proteinuria, and decreased kidneyfunction who were selected for participation in a clinical trial.Study Design: Retrospective analysis of the DIAMETRIC (Diabetes Mellitus Treatment for Renal InsufficiencyConsortium) database derived from 2 prospective randomized controlled clinical trials (IDNT [IrbesartanDiabetic Nephropathy Trial] and RENAAL [Reduction of Endpoints in Non–Insulin-dependent Diabetes Withthe Angiotensin II Antagonist Losartan]).Setting & Participants: 3,228 adult patients with type 2 diabetic nephropathy from IDNT and RENAAL werecombined to establish the DIAMETRIC database. This is the largest global source of clinical information forpatients with type 2 diabetic nephropathy who have decreased kidney function and significant proteinuria.Intervention: Angiotensin receptor blocker versus non–angiotensin receptor blocker therapy to slow theprogression of type 2 diabetic nephropathy (in the prospective trials).Outcomes & Measurements: Incidence rates of ESRD, cardiovascular death, and all-cause mortality.Results: Mean follow-up was 2.8 years; 19.5% of patients developed ESRD, approximately 2.5 times theincidence of cardiovascular death and 1.5 times the incidence of all-cause mortality. ESRD was more commonthan cardiovascular death in all subgroups analyzed with the exception of participants with low levels ofalbuminuria (albumin excretion 1.0 g/g) and well-preserved levels of kidney function (estimated glomerularfiltration rate 45 mL/min/1.73 m2) at baseline.Limitations: All participants were included in a prospective clinical trial.Conclusions: Patients with type 2 diabetic nephropathy, characterized by decreased kidney function andsignificant proteinuria, are more likely to reach ESRD than die during 3 years’ mean follow-up. Given the rapidlyincreasing number of cases of type 2 diabetes worldwide, this has implications for predicting future renalreplacement therapy requirements.



ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ 

 Ισχαιμική καρδιακή νόσος 

 Καρδιακή ανεπάρκεια 

 Εγκεφαλική αγγειακή νόσος 

 Περιφερική αγγειακή νόσος 

  Κολπική μαρμαρυγή 

  Αιφνίδιος θάνατος 



Η χρόνια νεφρική ανεπάρκεια επιταχύνει τη διαδικασία της 
αθηρογέννεσης σε apo-E -/- επίμυες 

Apo-E -/- με ΧΝΑ control 

Bro S, JASN 2003; 14: 2466-2474  

ΧΝΝ ΚΑΙ ΑΘΗΡΟΣΚΛΗΡΩΣΗ                           
ΙΣΧΥΡΑ ΠΕΙΡΑΜΑΤΙΚΑ ΔΕΔΟΜΕΝΑ 



Στεφανιαία αρτηρία 
από ασθενή χωρίς 

νεφρική πάθηση (Α) 
και από ασθενή με 

ΧΝΑ-ΤΣ (Β) 

Schwarz U, NDT 2000; 15: 218-223 

Διαφορές αθηρωμάτωσης μεταξύ ασθενών με 
ΧΝΑ-ΤΣ και στο γενικό πληθυσμό 

Representative coronary 
arteries of a non-renal control 
patient (A) and a patient with 
end stage renal disease (B). 

Please note thickening of the 
media and intima in renal 

disease. Elastica-van-Gieson 
stain; magnification: 1:200 
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ackground. An excessive rate of cardiac death is a well-known feature of renal failure. Coronary heart disease is frequent and the possibility has been raised that the natural history of the coronary plaque is different in uraemic patients. We assessed the morphology of coronary arteries in patients with end-stage renal failure and compared them with coronary arteries of matched non-uraemic control patients. Methods. Fifty-four cases were identified at autopsy who met the inclusion criteria: cases, end-stage renal disease (n=27); controls, non-renal patients with coronary artery disease (n=27). At autopsy all three coronary arteries were prepared at corresponding sites for investigations: (i) qualitative analysis (after Stary), (ii) quantitative measurements of intima and media thickness (by planimetry), (iii) immunohistochemical analysis of the coronary plaques and (iv) X-ray diffraction of selected calcified plaques. Results. Qualitative analysis of the coronary arteries showed significantly more calcified plaques of coronary arteries in patients with end-stage renal failure. Plaques of non-uraemic patients were mostly fibroatheromatous. Media thickness of coronary arteries was significantly higher in uraemic patients (187±53 μm vs 135±29 μm in controls) and intima thickness tended to be higher (158±38 μm vs 142±31 μm) but this difference was not statistically significant. Plaque area (4.09±1.50 mm2 vs 4.39±0.88 mm2) was comparable in both groups. Lumen area, however, was significantly lower in end-stage renal patients. Immunohistochemical analysis of the cellular infiltrate in coronary arteries showed no major differences in these advanced plaques of uraemic and non-uraemic subjects. Conclusion. Coronary plaques in patients with end-stage renal failure are characterized by increased media thickness and marked calcification. In contrast to the previous opinion the most marked difference compared to non-uraemic controls does not concern the size, but the composition of the plaque. Deposition of calcium within the plaques may contribute to the high complication rate in uraemic patients. 

http://ndt.oupjournals.org/content/vol15/issue2/images/large/ND69732.10.2.jpeg


Υπερηχοκαρδιογραφικά ευρήματα κατά την έναρξη της 
αιμοκάθαρσης 

Διάταση αριστεράς 
κοιλίας 28% 

Φυσιολογικά 
ευρήματα 16 % 

Συστολική 
δυσλειτουργία 16% 

Συγκεντρική υπερτροφία 
αριστεράς κοιλίας 41 % 

Parfrey PS, NDT 1996; 11 :1277-1285 

  432 ασθενείς 
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Background. Left ventricular disease occurs frequentlyin dialysis patients. It may be manifest as concentricLV hypertrophy, LV dilatation with or without LVhypertrophy, or systolic dysfunction. Little is knownconcerning the clinical outcome and risk factors forthese disorders.Methods. A cohort of 432 end-stage renal diseasepatients who survived at least 6 months had an echocardiogramon initiation of dialysis therapy. Clinical,laboratory and echocardiographic data was obtainedannually during follow-up.Results. On initiation of ESRD therapy 16% ofpatients had systolic dysfunction, 41% concentric LVhypertrophy, 28% LV dilatation, and only 16% hadnormal echocardiograms. Median time to developmentof heart failure was 19 months in patients with systolicdysfunction, 38 months in concentric LV hypertrophyand 38 months in LV dilatation. The relative risks ofheart failure in the three groups were significantlyworse than in the normal group, after adjusting forage, diabetes and ischaemic heart disease. Mediansurvival was 38 months in systolic dysfunction, 48months in concentric hypertrophy, 56 months in LVdilatation, and >66 months in the normal group.Two hundred and seventy-five patients had a followupechocardiogram 17 months after starting dialysistherapy together with serial measurement of potentialrisk factors prior to the echocardiogram. On followupechocardiogram the degree of concentric LV hypertrophywas independently related to hypertension whileon dialysis, older age, and anaemia while on dialysis;the degree of LV dilatation was related to ischaemicheart disease, anaemia, hypertension and hypoalbuminemiawhile on dialysis; the degree of systolic dysfunctionwas associated with ischaemic heart disease andanaemia during follow-up.Conclusions. Manifestations of left ventricular diseaseare frequent and persistent in chronic uraemia, andare associated with high risks of heart failure anddeath. Potentially reversible risk factors include anaemia,hypertension, hypoalbuminaemia and ischaemicheart disease.



Congestive heart failure in dialysis patients: 
Prevalence, incidence, prognosis and risk factors 

Harnett J, KI 1995; 47: 884-890 

Unadjusted survival curves comparing those 
with congestive heart failure on initiation of 
ESRD therapy to those without. P < 0.001.  

Outcome and risk factors of ischemic heart 
disease in chronic uremia 

Parfrey P, KI 1996; 49: 1428-1434 

Mortality in dialysis patients with and 
without ischemic heart disease at the start of 
dialysis therapy. The mean patient follow up 

was 41 month N = 337 

Η ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ ΣΤΗΝ ΕΝΑΡΞΗ ΤΗΣ 
ΑΙΜΟΚΑΘΑΡΣΗΣ ΕΊΝΑΙ ΘΑΝΑΤΗΦΟΡΟΣ 

Montreal, Canada  
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Congestive heart failure in dialysis patients: Prevalence, incidence, prognosis and risk factors. Cardiovascular disease is the most common cause of death in dialysis subjects. Congestive heart failure (CHF) is a common presenting symptom of cardiovascular disease in the dialysis population. Information regarding prevalence, incidence, risk factors and prognosis is crucial for planning rational interventional studies. A pro-spective multicenter cohort study of 432 dialysis patients followed for a mean of 41 months was carried out. Prospective information on a variety of risk factors was collected. Annual echocardiography and clinical assessment was performed. Major endpoints included death and the development of morbid cardiovascular events. One hundred and thirty-three (3 1%) subjects had CHF at the time of initiation of dialysis therapy. Multivariate analysis showed that the following risk factors were signifi-cantly and independently associated with CHF at baseline: systolic dys-function, older age, diabetes mellitus and ischernic heart disease. Seventy-six of 299 subjects (25%) who did not have baseline CHF subsequently developed CHF during their course on dialysis. Compared to those subjects who never developed CHF (N = 218) multivariate analysis identified the following risk factors for the development of CHF: older age, anemia during dialysis therapy, hypoalbuminernia, hypertension during dialysis therapy, and systolic dysfunction. Seventy-five of the 133 (56%) subjects with CHF at baseline had recurrent CHF during follow-up. Independent and significant risk factors for CHF recurrence were isch-ernie heart disease and systolic dysfunction, anemia during dialysis therapy and hypoalburninemia. The median survival of subjects with CHF at baseline was 36 months compared to 62 months in subjects without CHF. In this study the prevalence of CHF on starting ESRD therapy and the subsequent annual incidence was high. CHF was a strong, independent, adverse prognostic indicator. Risk factors for CHF include older age, pre-existing cardiac diseases (systolic dysfunction and ischemic heart disease), and potentially reversible abnormalities related to chronic ure-mia (anemia, hypertension and hypoalbuminemia). 



Η υπερτροφία της αριστεράς κοιλίας σε σχέση 
με τη νεφρική λειτουργία 
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Levin A, AJKD 1999; 34: 125-134 



Reduced Kidney Function as a Risk Factor for Incident Heart Failure: The 
Atherosclerosis Risk in Communities (ARIC) Study  

Kottgen A, JASN 2007; 18: 1307–1315  

Cumulative incidence of heart failure (HF) stratified by category of eGFR and presence of 
coronary heart disease (CHD) at baseline in 14,824 ARIC Study participants. Cumulative incidence 
curves for CHD-negative individuals (a) in the eGFR categories of 90 and 60 to 89 ml/min per 1.73 

m2 are virtually indistinguishable. 

Η ΧΝΝ ΩΣ ΠΑΡΑΓΟΝΤΑΣ ΚΙΝΔΥΝΟΥ ΑΝΑΠΤΥΞΗΣ 
ΚΑΡΔΙΑΚΗΣ ΑΝΕΠΑΡΚΕΙΑΣ 

Ανάπτυξη ΚΑ ανάλογα με τη νεφρική λειτουργία σε ασθενείς με ισχαιμική νόσο ή όχι 
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H Χρονια νεφρική νόσος ανεξάρτητα από την παρουσία ή μη ισχαιμικής καρδιακής νόσου είναι ανεξάρτητος παράγοντας ανάπτυξης καρδιακής ανεπάρκειας Από τη μελέτη ARIC  φάνηκε ότι ο κίνδυνος για αυτούς με GFR < 60 για ανάπτυξη καρδιακής ανεπάρκειας είναι σαφώς μεγαλύτερος από αυτούς με GFR >60 είτε πάσχουν, είτε όχι από ισχαιμική νόσο. Επίσης φαίνεται συγκρίνοντας τα δύο σχήματα η μεγάλη διαφορά που κάνει η ισχαιμική νόσος. Στα 13 έτη παρακολούθησης λιγότερο από το 20% αυτών χωρίς ισχαιμική νόσο ανέπτυξαν καρδιακή ανεπάρκεια ΄νώ από αυτούς με ισχαιμία το 50% ανέπτυξε καρδιακή ανεπάρκειαAfter 13 yr of follow-up, 19.0% of individuals with eGFR 60 ml/min per 1.73 m2 and no baseline CHD experienced an HF hospitalization/HF death, compared to 51.1% with baseline CHD (Figure 1, a and b).Reduced kidney function is a risk factor for cardiovascular morbidity and mortality, and both heart failure (HF) and kidneyfailure incidences are increasing. This study therefore sought to determine the effect of decreased kidney function on HFincidence in a population-based study of middle-aged adults. From 1987 through 2002, 14,857 participants of the AtherosclerosisRisk in Communities (ARIC) study who were free of prevalent HF at baseline were followed for incident HFhospitalization or death (International Classification of Diseases, Ninth Revision/10th Revision 428/I50). Estimated GFR(eGFR) was calculated using the abbreviated Modification of Diet in Renal Disease (MDRD) Study equation, and kidneyfunction was categorized as normal (eGFR >90 ml/min per 1.73 m2; n  7143), mildly reduced (eGFR 60 to 89 ml/min per 1.73m2; n  7311), and moderately/severely reduced (eGFR <60 ml/min per 1.73 m2; n  403). Cox proportional hazards modelswere used to control for demographic and cardiovascular risk factors; analyses were stratified by the presence of coronaryheart disease at baseline. During a mean follow-up of 13.2 yr, 1193 participants developed HF. The incidence of HF wasthree-fold higher for individuals with eGFR <60 ml/min per 1.73 m2 compared to the reference group with eGFR >90 ml/minper 1.73 m2 (18 versus 6 per 1000 person-years). The overall adjusted relative hazard of developing HF was 1.94 (1.49 to 2.53)for individuals with eGFR <60 ml/min per 1.73 m2 compared to the reference group and was significantly increased forindividuals with and without prevalent coronary heart disease at baseline. A substantially greater decline in kidney functionoccurred in individuals concomitant with HF hospitalization/death compared to those who did not develop HF. In summary,middle-aged adults with moderately/severely reduced kidney function are at high risk for developing HF.



CKD itself is a causal risk factor for stroke 
beyond traditional CV risk factors: a 
nationwide cohort study in Taiwan  

Chen Y, PLoS ONE 2012 7(4) e 36332 

ΧΝΝ και ΑΕΕ 



Association of Chronic Kidney Disease With Atrial Fibrillation Among Adults in 
the US: REasons for Geographic and Racial Differences in Stroke (REGARDS) 

Baber U, Circ Arrhythm Electrophysiol. 2011;4:26-32 

ΚΟΛΠΙΚΗ ΜΑΡΜΑΡΥΓΗ ΣΤΗ ΧΝΝ 

data from 26 917 participants were included in the present analysis. 

NO 
DIALYSIS 
PTS IN 5 
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Background—Atrial fibrillation (AF) is common among patients with end-stage renal disease, but few data are availableon its prevalence among adults with chronic kidney disease (CKD) of lesser severity.Methods and Results—We evaluated the association of CKD with ECG-detected AF among 26 917 participants in theREasons for Geographic and Racial Differences in Stroke (REGARDS) study, a population-based cohort ofAfrican-American and white US adults 45 years of age. Estimated glomerular filtration rate (eGFR) was calculatedusing the abbreviated Modification of Diet in Renal Disease study equation and albuminuria was defined as a urinaryalbumin to creatinine ratio 30 mg/g. Participants were categorized by renal function: no CKD (eGFR 60mL/min/1.73 m2 without albuminuria, n21 081), stage 1 to 2 CKD (eGFR 60 mL/min/1.73 m2 with albuminurian2938), stage 3 CKD (eGFR 30 to 59 mL/min/1.73 m2, n2683) and stage 4 to 5 CKD (eGFR 30 mL/min/1.73 m2,n215). The prevalence of AF among participants without CKD, and with stage 1 to 2, stage 3, and stage 4 to 5 CKDwas 1.0%, 2.8%, 2.7% and 4.2%, respectively. Compared with participants without CKD, the age-, race-, andsex-adjusted odds ratios for prevalent AF were 2.67 (95% confidence interval, 2.04 to 3.48), 1.68 (95% confidenceinterval, 1.26 to 2.24) and 3.52 (95% confidence interval, 1.73 to 7.15) among those with stage 1 to 2, stage 3, and stage4 to 5 CKD. The association between CKD and prevalent AF remained statistically significant after further multivariableadjustment and was consistent across numerous subgroups.Conclusions—Regardless of severity, CKD is associated with an increased prevalence of AF among US adults. (CircArrhythm Electrophysiol. 2011;4:26-32.)



The Increasing Prevalence of Atrial Fibrillation among Hemodialysis Patients 
Winkelmayer W, JASN 2011; 22: 349–357  

Crude 1-year mortality 
in U.S. patients receiving 

hemodialysis, 1992 to 
2005, by absence versus 

presence of AF.  

Trends in the prevalence 
of AF in U.S. patients 

receiving hemodialysis, 
1992 to 2006 

ΚΟΛΠΙΚΗ ΜΑΡΜΑΡΥΓΗ ΣΤΗ ΧΝΝ 

Relative prevalences 
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ABSTRACTA half million Americans have ESRD, which puts them at high risk for cardiovascular disease and pooroutcomes. Little is known about the epidemiology of atrial fibrillation among patients with ESRD. Weanalyzed data from annual cohorts (1992 to 2006) of prevalent hemodialysis patients from the UnitedStates Renal Data System. In each cohort, we searched 1 year of medical claims for relevant diagnosiscodes to determine the prevalence of atrial fibrillation. Among 2.5 million patient observations, 7.7% hadatrial fibrillation, with the prevalence increasing 3-fold from 3.5% (1992) to 10.7% (2006). The number ofaffected patients increased from 3620 to 23,893 (6.6-fold) during this period. Older age, male gender,and several comorbid conditions were associated with increased risk for atrial fibrillation. Compared withotherwise similar Caucasians, the prevalence of atrial fibrillation rates was substantially lower for blacks,Asians, and Native Americans. One-year mortality was twice as high among hemodialysis patients withatrial fibrillation compared with those without (39% versus 19%), and this increased risk was constantduring the 15 years of the study. In conclusion, the prevalence of diagnosed atrial fibrillation amongpatients receiving hemodialysis in the United States is increasing, varies by race, and remains associatedwith substantially increased mortality. Identifying potentially modifiable risk factors for incident atrialfibrillation requires further investigation.



Causes of death in prevalent  dialysis patients, 2009–2011 

ΑΙΤΙΑ ΘΑΝΑΤΟΥ ΣΤΗ ΧΝΝ 

42% cardiovascular causes 
USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 



Cholesterol Treatment Trialists (CTT) 
Collaborators 

Lancet 2005; 366: 1267–78 

CHD 

STROKE 

Other vascular 

Non-Vascular 
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Lancet 2011; 377: 2181–92 

ΑΙΤΙΕΣ ΘΑΝΑΤΟΥ ΣΤΟ ΓΕΝΙΚΟ ΠΛΗΘΥΣΜΟ ΚΑΙ 
ΣΤΗ ΧΝΝ 



Rate (per 1,000 person-years) of coronary death or nonfatal myocardial infarction by CKD stage. 
G1: eGFR > 90, G2: eGFR of 60-89.9, G3: eGFR of 30- 59.9, G4: eGFR of 15-29.9 mL/min/ 1.73 
m2. A1: albumin-creatinine ratio (ACR) , 30 mg/g or urine dipstick negative, A2: ACR of 30-300 
mg/g or urine dipstick trace or 11, A3: ACR. 300 mg/g or urine dipstick 21. 

ΣΤΕΦΑΝΙΑΙΟΣ ΘΑΝΑΤΟΣ ΚΑΙ ¨Ε¨ ΜΥΟΚΑΡΔΙΟΥ 
ΣΤΗ ΧΝΝ 

Impact of Age on the Association Between CKD and the Risk of Future Coronary Events  
Tonelli M, AJKD 2014; 64(3): 375-382 



USRDS 2012 ADR 

Probability of death in incident dialysis patients, by cause 
of death, 2009-2010 

Incident dialysis patients, age 20 & older, unadjusted. 

ΑΙΦΝΙΔΙΟΣ ΘΑΝΑΤΟΣ ΣΤΗ ΧΝΝ 



Chronic kidney disease is associated with increased risk of sudden cardiac death 
among patients with coronary artery disease 

 Pun P, Kidney International 2009; 76: 652–658 

Unadjusted SCD risk expressed as 
logarithm of the hazard ratio across the 

spectrum of eGFR 

ΑΙΦΝΙΔΙΟΣ ΘΑΝΑΤΟΣ ΣΤΗ ΧΝΝ 
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defined as death resulting from the sudden, unexpected cessation of cardiac activity with hemodynamic CollapseSudden cardiac death is the most common cause of mortalityamong patients with end-stage kidney disease maintainedon hemodialysis. To examine whether this increased risk isalso seen with less advanced kidney disease, we studied therelationship between glomerular filtration rate and risk ofsudden cardiac death in patients with moderate kidneydisease and known coronary artery disease. Thisretrospective longitudinal study encompassed 19,440consecutive patients who underwent cardiac catheterizationat a single academic institution. There were 522 adjudicatedsudden cardiac death events, yielding an overall rate of 4.6events per 1000 patient years. This figure reflected rates of3.8 events in 14,652 patients with estimated glomerularfiltration rates (eGFR) X60 (stage 2 CKD or better) and 7.9events in 4788 patients with glomerular filtration rates o60(stage 3–5 CKD), all normalized to 1000 patient-years. Afteradjusting for differences in known cardiac risk factors andother covariates in a multivariate Cox proportional hazardsmodel, the eGFR was independently associated with suddencardiac death (hazard ratio (HR)Ό1.11 per 10ml/min declinein the eGFR). Our analysis found that reductions in the eGFRin CKD stages 3–5 are associated with a progressive increasein risk of sudden cardiac death in patients with coronaryartery disease. Additional studies are needed to bettercharacterize the mechanisms by which reduced kidneyfunction increases this risk.



ΧΝΝ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ 

•   Αθηροσκλήρωση 

•   Αρτηριοσκλήρυνση 

•   Μυοκαρδιοπάθεια 

ΠΑΡΑΓΟΝΤΕΣ ΚΙΝΔΥΝΟΥ ΣΤΗ ΧΝΝ 



Παραδοσιακοί παράγοντες κινδύνου καρδιαγγειακής 
νόσου και επίπτωση τους στη  ΧΝΝ 

• Ηλικία 
• Φύλο 
• Α/Υ 
• ⇑ LDL χοληστερόλη 
• ⇓ HDL χοληστερόλη 
• Διαβήτης 
• Κάπνισμα 
• Απουσία άσκησης 
• Εμμηνόπαυση 
• Οικογενειακό ιστορικό 
• Υπερτροφία αριστεράς κοιλίας 

ΑΝΔΡΕΣ 

ΓΥΝΑΙΚΕΣ 

Culleton BF, Kidney Int 1999; 56: 2214-2219  

 



Μη παραδοσιακοί παράγοντες κινδύνου 
καρδιαγγειακής νόσου στη  ΧΝΝ 

(σχετιζόμενοι με την ουραιμία ή μη) 

• Αλβουμινουρία/Πρωτεϊνουρία 
• Τύπος της ΧΝΝ 
• Ενεργοποιημένο σύστημα Ρ-Α 
• Εξωκυττάριος όγκος 
• Διαταραχές ηλεκτρολυτών 
• Διατ. μεταβολισμού Ca και P (BMD) 
• Ομοκυστείνη 
• Ενεργοποίηση συμπαθητικού 
• Lp (a) 
• Αναιμία 
• FGF-23 

• Αρτηριακή ακαμψία 
• Αγγειακές επασβεστώσεις 
• Υποθρεψία 
• Φλεγμονή/Λοιμώξεις 
• Θρομβογόνοι παράγοντες 
• Διαταραχές ύπνου 
• Οξειδωτικό stress 
• Αδιπονεκτίνη 
• ADMA 
• Ουρικό οξύ; 
• Renalase 
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Αναιμία και θνητότητα  
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Ma JZ, JASN 1999; 10: 610-619 



Ενεργοποίηση του συμπαθητικού και 
καρδιαγγειακά επεισόδια 

Επίπεδα νορεπινεφρίνης πλάσματος και καρδιαγγειακά επεισόδια 228 HD 
ασθενείς, παρακολούθηση 34±15 μήνες 

Zoccali C, Circulation 2002; 105: 1354-1359 
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Norepinephrine (INN) (abbreviated norepi or NE) is the US name for noradrenaline (BAN) (abbreviated NA, NAd, or norad), a catecholamine with multiple roles including as a hormone and a neurotransmitter.[3] Areas of the body that produce or are affected by norepinephrine are described as noradrenergic.The terms noradrenaline (from the Latin) and norepinephrine (derived from Greek) are interchangeable, with noradrenaline being the common name in most parts of the world. However, to avoid confusion and achieve consistency, medical authorities have promoted norepinephrine as the favoured nomenclature, and this is the term used throughout this article.One of the most important functions of norepinephrine is its role as the neurotransmitter released from the sympathetic neurons affecting the heart. An increase in norepinephrine from the sympathetic nervous system increases the rate of contractions.[4]As a stress hormone, norepinephrine affects parts of the brain, such as the amygdala, where attention and responses are controlled.[5] Along with epinephrine, norepinephrine also underlies the fight-or-flight response, directly increasing heart rate, triggering the release of glucose from energy stores, and increasing blood flow to skeletal muscle. It increases the brain's oxygen supply.[6] Norepinephrine can also suppress neuroinflammation when released diffusely in the brain from the locus coeruleus.[7]When norepinephrine acts as a drug, it increases blood pressure by increasing vascular tone (tension of muscles) through α-adrenergic receptor activation; this causes a compensatory reflex that results in a drop in heart rate, "reflex bradycardia".Norepinephrine is synthesized from dopamine by dopamine β-hydroxylase.[8] It is released from the adrenal medulla into the blood as a hormone, and is also a neurotransmitter in the central nervous system and sympathetic nervous system, where it is released from noradrenergic neurons in the locus coeruleus. The actions of norepinephrine are carried out via the binding to adrenergic receptors.

http://circ.ahajournals.org/content/vol105/issue11/images/large/18FF1.jpeg


Η υπερφωσφαταιμία ως παράγοντας κινδύνου στη ΧΝΝ 

Σχετικός κίνδυνος θανάτου σε αιμοκαθαιρόμενους ασθενείς με P 
ορού>6,5 mg/dl σε σχέση με P ορού 2,4-6,5 mg/dl (RR=1) 

Ganesh SK, JASN 2001; 12:2131-2138 

http://www.jasn.org/content/vol12/issue10/images/large/js1016858002.jpeg


Serum Phosphorus and Mortality in the NHANES III: Effect Modification by Fasting 
Chang AR, AJKD 2014; in press 

Η υπερφωσφαταιμία ως παράγοντας κινδύνου στο 
Γενικό Πληθυσμό 

Adjusted hazard ratios (HRs) of all-cause and CV disease mortality associated with serum phosphorus levels 
in the overall sample. Serum phosphorus is modeled by linear splines with a knot at 3.5 mg/ dL. Regressions 
are adjusted for examination session (morning vs afternoon/ evening) age, sex, race, ethnicity, poverty-income 
ratio, BMI, systolic blood pressure, diabetes, smoking status, physical activity, non–HDL cholesterol level, 
log albumin-creatinine ratio, estimated GFR, and vitamin D status. 



Correlation of eGFR with plasma 8-epiPGF2a levels in 87 patients. 

Oxidative Stress Is Progressively Enhanced With Advancing Stages of CKD 
Dounousi E, AJKD 2006; 48(5): 752-760 

ΟΞΕΙΔΩΤΙΚΟ STRESS ΚΑΙ ΧΝΝ 

Presenter
Presentation Notes
Background: Oxidative stress appears to have a central role in the pathophysiological process of uremia and itscomplications, including cardiovascular disease. However, there is little evidence to suggest how early oxidativestress starts developing during the progression of chronic kidney disease (CKD). The aim of this study is to assessoxidative stress activity in a cross-sectional study of patients with CKD stages 1 to 4. Methods: Eighty-seven steadypatients (47 men, 40 women) with a median age of 62 years (range, 28 to 84 years) and mean estimated glomerularfiltration rate (eGFR) of 57 mL/min (0.95 mL/s) were studied. Levels of plasma 8-isoprostanes (8-epiPGF2a) andserum total antioxidant status (TAS) were used as markers of oxidative stress. 8-epiPGF2a levels were determinedby using an enzyme-linked immunosorbent assay method, whereas a chromatometric method was used todetermine TAS. Results: Plasma 8-epiPGF2a levels increased significantly as CKD stages advanced (P < 0.001).There was a highly significant inverse correlation between 8-epiPGF2a level and GFR (P < 0.01). Serum TAS levelsalso increased in a similar fashion (P < 0.009) and showed a significant inverse correlation with GFR (P < 0.01).8-epiPGF2a and TAS levels showed a positive correlation (P < 0.05). Multiple regression analysis showed that themost significant predictor variable for 8-epiPGF2a level was eGFR, whereas the association between eGFR and TASwas affected strongly by confounding variables, mainly uric acid level. Conclusion: Oxidative stress appears toincrease as CKD progresses and correlates significantly with level of renal function. Increased TAS seems to bedependent on several confounding variables, including increased uric acid levels, and therefore does not seem tobe a reliable method for assessing the antioxidant capacity of patients with CKD. These results suggest that largerstudies using the correct markers to assess the timing and complex interplay of oxidative stress and other riskfactors during the progression of CKD should be carried out. Am J Kidney Dis 48:752-760.



Οξειδωτικό stress και φλεγμονή στην αιμοκάθαρση 

Handelman GJ, KI 2001; 59: 1960-1966 

n=25 



Zoccali C, J Am Soc Nephrol 2002; 13: 490 Papagianni A, Nephrol Dial Transplant 
2003; 18: 113 

Φλεγμονή (CRP) και αθηροσκλήρωση καρωτίδων  



C-αντιδρώσα πρωτεϊνη και καρδιαγγειακή 
θνητότητα 

Wanner C, KI 2002; 80: S99-S102 

n=280 HD pts, 4 y follow up 



Panichi V, Nephrol Dial Transplant 2004; 19: 1154 

ΙL-6: Ισχυρότερος προγνωστικός παράγοντας 
θνητότητας από τη CRP 



ΑΡΤΗΡΙΑΚΗ ΑΚΑΜΨΙΑ ΣΤΗ ΧΝΝ 

 Wang MC, AJKD 2005; 45 (3): 494-501 

Stepwise increase in arterial stiffness corresponding with the stages of CKD 



ΑΡΤΗΡΙΑΚΗ ΑΚΑΜΨΙΑ ΚΑΙ 
ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ ΣΤΗ ΧΝΝ 

Prognostic Value of Aortic Stiffness and Calcification for Cardiovascular Events 
and Mortality in Dialysis Patients: Outcome of the Calcification Outcome in Renal 

Disease (CORD) Study  
Verbeke F, CJASN 2011; 6: 153-159 

Unadjusted Kaplan–Meier cumulative-event curves for all-cause mortality and first nonfatal CV 
event according to tertiles of PWV. The differences among all curves were statistically significant  

a cohort of 1084 prevalent dialysis patients recruited from 47 European dialysis centers. 



Τύποι αγγειακών επασβεστώσεων σε ασθενείς με 
χρόνια νεφρική νόσο 

Ketteler M, Kidney Ιnt 67 (Suppl 94): S120, 2005 

Επασβέστωση αθηροσκληρωτικής 
πλάκας (intima) 

Επασβέστωση μέσου χιτώνα 
(medial) [τύπου Mοnckeberg] 



Uremia Accelerates both Atherosclerosis and Arterial Calcification in Apolipoprotein E Knockout Mice 
Massy Z , JASN 2005; 16: 109–116 

Representative images of aorta root 
sections of control apoE/ and CRF apoE/ 

mice. (A) Von Kossa silver nitrate staining 
(calcification in black). (B) Morphologic 
image processing (calcification in red) 

ΑΓΓΕΙΑΚΕΣ ΕΠΑΣΒΕΣΤΩΣΕΙΣ 
ΠΕΙΡΑΜΑΤΙΚΑ ΔΕΔΟΜΕΝΑ 



Media Calcification and Intima Calcification Are Distinct Entities in CKD 
Kerstin Amann Clin J Am Soc Nephrol 2008; 3: 1599–1605  

Coronary intima plaque 
with subtle calcification 

Coronary artery of a patient 
with CKD showing intimal 

() as well as medial 
calcification (arrow).  

ΕΠΑΣΒΕΣΤΩΣΕΙΣ ΣΤΗ ΧΝΝ 



Association of Kidney Function With Coronary Atherosclerosis and Calcification in Autopsy 
Samples From Japanese Elders: The Hisayama Study 

Am J Kidney Dis 2010; 55:21-30. 

Many coronary artery samples showed intimal calcified lesions, but there was no medial calcification 
in any specimen examined. Prevalences of calcified lesions were 36.5% for eGFR  60 mL/ min/1.73 m2, 

37.0% for eGFR of 45-59 mL/min/ 1.73 m2, 44.9% for eGFR of 30-44 mL/min/1.73m2, and 60.4% for eGFR  
30 mL/min/1.73 m2 (P for trend  0.02).  

eGFR 30 
58.9% 

                       eGFR 6 
Stenosis          36.8% 

eGFR 45-59 
42.3% 

eGFR 30-44 
54.2% 

light microscopic views of coronary arteries 

ΕΠΑΣΒΕΣΤΩΣΕΙΣ ΣΤΗ ΧΝΝ 

126 individuals 

Presenter
Presentation Notes
Background: Chronic kidney disease (CKD) is associated with increased risk of coronary heartdisease. However, information regarding the histopathologic characteristics of coronary atherosclerosisin individuals with CKD is scarce. This study investigated the relationship between CKD and severity ofcoronary atherosclerosis in population-based autopsy samples.Study Design: Cross-sectional study.Setting & Participants: 126 individuals randomly selected from 844 consecutive population-basedautopsy samples.Predictor: Estimated glomerular filtration rate (eGFR) calculated using the 6-variable Modification ofDiet in Renal Disease (MDRD) Study equation.Outcomes: Severity of atherosclerosis in 3 main coronary arteries, including atherosclerotic lesion typesdefined using the American Heart Association classification; stenosis rates; and coronary calcified lesions.Measurements: The relationship between CKD and severity of coronary atherosclerosis wasevaluated using generalized estimating equation methods.Results: Frequencies of advanced atherosclerotic lesions increased gradually as eGFR decreased(33.6%, 41.7%, 52.3%, and 52.8% for eGFRs 60, 45-59, 30-44, and 30 mL/min/1.73 m2, respectively;P for trend  0.006). This relationship was substantially unchanged even after adjustment forpotential confounding factors (ORs, 1.40 [95% CI, 0.76-2.55], 2.02 [95% CI, 0.99-4.15], and 3.02 [95%CI, 1.22-7.49] for eGFRs of 45-59, 30-44, and 30 mL/min/1.73 m2, respectively). Frequencies ofcalcified lesions of coronary arteries also increased gradually with lower eGFRs (P for trend  0.02).Hypertension and diabetes were associated with increased risk of advanced coronary atherosclerosisand calcification of coronary arteries in individuals with decreased eGFR.Limitations: Cross-sectional study, absence of data for proteinuria, and extremely high proportion ofaged people.Conclusions: The autopsy findings presented here suggest that CKD is associated significantly withseverity of coronary atherosclerosis. Patients with CKD should be considered a high-risk population foradvanced coronary atherosclerosis.



ΑΓΓΕΙΑΚΕΣ ΕΠΑΣΒΕΣΤΩΣΕΙΣ ΣΤΗ ΧΝΝ 
Relationship of Estimated GFR and Coronary Artery Calcification in the (CRIC) 

Chronic Renal Insufficiency Cohort Study 
Budoff M, Am J Kidney Dis. 2011; 58(4): 519–526 



CORONARY-ARTERY CALCIFICATION IN YOUNG ADULTS WITH END-STAGE RENAL 
DISEASE WHO ARE UNDERGOING DIALYSIS 

 Goodman W, NEJΜ 2000; 342: 1478-83 

Coronary-Artery Calcification Scores in 39 Children and Young Adults with End-Stage Renal 
Disease Who Were Treated by Dialysis, According to Age. 

Coronary-artery calcification was assessed by electron-beam computed tomography. The scale on the 
y axis is logarithmic 

Mean period 20 ±3months 

Η ΚΑΡΔΙΑΓΓΕΙΑΚΗ ΝΟΣΟΣ ΑΝΕΞΑΡΤΗΤΗ ΤΗΣ ΗΛΙΚΙΑΣ 
(ΑΘΗΡΟΣΚΛΗΡΩΣΗ) 

Presenter
Presentation Notes
BackgroundCardiovascular disease is common inolder adults with end-stage renal disease who areundergoing regular dialysis, but little is known aboutthe prevalence and extent of cardiovascular diseasein children and young adults with end-stage renaldisease.MethodsWe used electron-beam computed tomography(CT) to screen for coronary-artery calcificationin 39 young patients with end-stage renal diseasewho were undergoing dialysis (mean [±SD] age,19±7 years; range, 7 to 30) and 60 normal subjects20 to 30 years of age. In those with evidence of calcificationon CT scanning, we determined its extent.The results were correlated with the patients’ clinicalcharacteristics, serum calcium and phosphorus concentrations,and other biochemical variables.ResultsNone of the 23 patients who were youngerthan 20 years of age had evidence of coronary-arterycalcification, but it was present in 14 of the 16 patientswho were 20 to 30 years old. Among those with calcification,the mean calcification score was 1157±1996, and the median score was 297. By contrast, only3 of the 60 normal subjects had calcification. As comparedwith the patients without coronary-artery calcification,those with calcification were older (26±3vs. 15±5 years, P<0.001) and had been undergoingdialysis for a longer period (14±5 vs. 4±4 years, P<0.001). The mean serum phosphorus concentration,the mean calcium–phosphorus ion product in serum,and the daily intake of calcium were higher amongthe patients with coronary-artery calcification. Among10 patients with calcification who underwent followupCT scanning, the calcification score nearly doubled(from 125±104 to 249±216, P=0.02) over a meanperiod of 20±3 months.ConclusionsCoronary-artery calcification is commonand progressive in young adults with end-stagerenal disease who are undergoing dialysis



THE RISK FOR MEDIAL ARTERIAL CALCIFICATION IN CKD                 
Hassan NA, Clin J Am Soc Nephrol 2012; 7: 275–279 

292 patients were considered for 
analysis and compared with an equal 

number of controls 

ΑΓΓΕΙΑΚΕΣ ΕΠΑΣΒΕΣΤΩΣΕΙΣ ΣΤΗ ΧΝΝ 

BAC: breast arterial calcification 



Κλινικές εκδηλώσεις επασβεστώσεων 

• Medial calcifications 
 
• Arterial stiffness 
• Increased Pulse Pressure 
• LVH 

• Intimal calcifications 
 
• Plaque rupture 



London GM, Nephrol Dial Transplant 2003; 19: 1731 

n=202 HD 
 

n=54 

n=75 

ΟΙ ΑΓΓΕΙΑΚΕΣ ΕΠΑΣΒΕΣΤΩΣΕΙΣ ΩΣ ΠΡΟΓΝΩΣΤΙΚΟΣ 
ΔΕΙΚΤΗΣ ΣΕ ΑΙΜΟΚΑΘΑΙΡΟΜΕΝΟΥΣ  

Femoral artery 



ΜΗΧΑΝΙΣΜΟΙ ΑΓΓΕΙΑΚΩΝ ΕΠΑΣΒΕΣΤΩΣΕΩΝ 

Giachelli C, KI 2009; 75: 890-897 



Aspirin, beta-blockers, and angiotensin-converting enzyme (ACE) inhibitors were less likely to be provided to 
patients with end-stage renal disease (ESRD) than those without ESRD. In an analysis of patients considered 
ideal for the individual therapies, the overall administration rates were higher, but patients with ESRD still 

remained less likely to receive the therapy than those without ESRD. The p value for each comparison 
between ESRD and non-ESRD patients was <0.001. 

ΟΙ ΑΣΘΕΝΕΙΣ ΥΠΟΘΕΡΑΠΕΥΟΝΤΑΙ    
Aspirin, beta-blocker, and ACE inhibitor therapy in pts with ESRD and an AMI  

JACC 2003; 42: 201-208 

Presenter
Presentation Notes
AbstractObjectivesWe sought to examine the use and impact of standard medical therapies in patients with end-stage renal disease (ESRD) faced with an acute myocardial infarction (AMI).BackgroundThe poor prognosis of patients in this high-risk population has become increasingly well recognized.MethodsUsing the ESRD database and the Cooperative Cardiovascular Project (CCP) database, we identified AMI patients who were receiving either peritoneal dialysis or hemodialysis before admission. The early administration of aspirin and beta-blockers was compared between ESRD and non-ESRD patients and the effect of these therapies on 30-day mortality was evaluated with logistic regression models.ResultsThe cohort consisted of 145,740 patients without ESRD and 1,025 patients with ESRD. Aspirin (67.0% vs. 82.4%, p < 0.001), beta-blockers (43.2% vs. 50.8%, p < 0.001), and angiotensin-converting enzyme (ACE) inhibitors (38.5% vs. 60.3%, p < 0.001) were less likely to be administered to ESRD patients than to non-ESRD patients. The benefit of these therapies on 30-day mortality was similar among ESRD patients (aspirin: relative risk [RR] 0.64; 95% confidence interval [CI] 0.50 to 0.80; beta-blocker: RR 0.78; 95% CI 0.60 to 0.99; ACE inhibitor: RR 0.58; 95% CI 0.42 to 0.77) and non-ESRD patients (aspirin: RR 0.57; 95% CI 0.55 to 0.58; beta-blocker: RR 0.70; 95% CI 0.68 to 0.72; ACE inhibitor: RR 0.64; 95% CI 0.63 to 0.66).ConclusionsEnd-stage renal disease patients are far less likely than non-ESRD patients to be treated with aspirin, beta-blockers, and ACE inhibitors during an admission for AMI. The lower rates of usage for these medications, particularly aspirin, may contribute to the increased 30-day mortality. These findings demonstrate a marked opportunity to improve care in this population.



ΒΕΛΤΙΩΣΗ ΤΟΥ 
ΠΟΣΟΣΤΟΥ ΤΩΝ 
ΑΣΘΕΝΩΝ ΠΟΥ 

ΛΑΜΒΑΝΟΥΝ ΘΕΡΑΠΕΙΑ 

USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 



Prevalence, awareness, treatment, and control of hypertension to recommended systolic goal (130 
mm Hg) by chronic kidney disease stage. Note total cohort has an N10,813. Prevalence is defined 
by systolic blood pressure 130 mm Hg or diastolic blood pressure80 mm Hg or use of medication. 
All comparisons between stages for all categories at P.0001. 

Hypertension Awareness, Treatment, and Control in Chronic Kidney Disease 
Sarafidis P, Am J Med 2008; 121 (4): 332-40 

ΟΙ ΑΣΘΕΝΕΙΣ ΥΠΟΘΕΡΑΠΕΥΟΝΤΑΙ    

Presenter
Presentation Notes
BACKGROUND: Hypertension prevalence, awareness, treatment, and blood pressure control rates in thepopulation with chronic kidney disease are limited. The objective of this study was to determine the stateof blood pressure control in patients with chronic kidney disease.METHODS: This is a cross-sectional analysis of data of participants with chronic kidney disease from theKidney Early Evaluation Program. The Kidney Early Evaluation Program is a national-based healthscreening program for individuals at high risk for kidney disease conducted in 49 states and the Districtof Columbia. Of 55,220 adults with kidney disease, 10,813 completed information for demographic andmedical characteristics used in the analysis. Predictors of blood pressure control were assessed usingmultiple logistic regression analysis.RESULTS: Hypertension prevalence, awareness, and treatment proportions in the screened cohort were high(86.2%, 80.2%, and 70.0%, respectively), but blood pressure control rates were low (13.2%). Theseproportions increased with advancing stage of kidney disease. Elevated systolic blood pressure accountedfor the majority of inadequate control. Male gender (odds ratio [OR] 0.86; 95% confidence interval [CI],0.75-0.99), non-Hispanic black race (OR 0.76; 95% CI, 0.65-0.89), and body mass index of 30 kg/m2 ormore (OR 0.83; 95% CI, 0.73-0.94) were inversely related with blood pressure control. Those with stage3 kidney disease were more likely to have blood pressure at goal than those with stage 1 kidney disease(OR 2.08; 95% CI, 1.55-2.80).CONCLUSION: We conclude that despite increased awareness and treatment of hypertension, control ratesin these participants are poor. This poor control rate centers around elevated systolic pressure in peoplewho are obese, non-Hispanic black, or male. These data suggest that those who are aware of their kidneydisease are more likely to achieve blood pressure control.© 2008 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2008) 121, 332-340



Cardiovascular Disease in CKD: Data from the Kidney Early Evaluation Program 
(KEEP) 

McCullough P, Curr Diab Re. 2011; 11(1): 47-55  

70,454 KEEP participants with a mean age of 53.5±15.7 y 

Systolic BP <130 mmHg, glucose <125mg/dL, total cholesterol < 200 mg/dL 

ΜΗ ΙΚΑΝΟΠΟΙΗΤΙΚΗ ΡΥΘΜΙΣΗ ΠΑΡΑΓΟΝΤΩΝ 
ΚΑΡΔΙΑΓΓΕΙΑΚΟΥ ΚΙΝΔΥΝΟΥ ΣΤΗ ΧΝΝ 

Presenter
Presentation Notes
In one analysis from 70,454 KEEP participants with a mean age of 53.5±15.7 years and68.3% being female, 5410 (7.7%) had a self-reported history of CAD; 1295 (1.8%) had ahistory of prior PCI; and 1124 (1.6%) had a prior history of CABG (Table 1) [11•]. Amongthose with prior PCI or CABG, 415 had both PCI and CABG and the overallrevascularization rates in KEEP were low (<5%). The rates of blood pressure control(defined as an SBP <130 mm Hg), blood glucose control (defined as a glucose <125 mg/dLMcCullough et al. Page 3Curr Diab Rep. Author manuscript; available in PMC 2011 November 1.NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript[6.9 mmol/L]), total cholesterol (<200 mg/dL [5.2 mmol/L]), and current smoking amongthose with and without CKD are summarized in Table 2. However, the rates of achieving allthree preventive cardiology goals (SBP <130 mm Hg, fasting glucose <125 mg/dL [6.9mmol/L] if diabetic, and total cholesterol <200 mg/d [5.2 mmol/L]) or current smoking(composite cluster) occurred in 27.5%. Conversely, 72.5% of screenees in KEEP had at leastone modifiable major risk factor that could be improved.



Use of phosphate-binding agents is associated with a lower risk of mortality 
Cannata-Andıa J, KI advance online publication, 3 July 2013 

Relative all-cause and cardiovascular mortality in patients prescribed different types of phosphate-
binding agents (PBAs). Unadjusted (univariate) and after adjustments with the three multivariate 

models used. HR, hazard ratio. 

ΘΕΡΑΠΕΙΑ CKD-MBD 

COSMOS 

Presenter
Presentation Notes
Hyperphosphatemia has been associated with highermortality risk in CKD 5 patients receiving dialysis. Here, wedetermined the association between the use of single andcombined phosphate-binding agents and survival in 6797patients of the COSMOS study: a 3-year follow-up,multicenter, open-cohort, observational prospective studycarried out in 227 dialysis centers from 20 Europeancountries. Patient phosphate-binding agent prescriptions(time-varying) and the case-mix–adjusted facility percentageof phosphate-binding agent prescriptions (instrumentalvariable) were used as predictors of the relative all-cause andcardiovascular mortality using Cox proportional hazardregression models. Three different multivariate models thatincluded up to 24 variables were used for adjustments. Aftermultivariate analysis, patients prescribed phosphate-bindingagents showed a 29 and 22% lower all-cause andcardiovascular mortality risk, respectively. The survivaladvantage of phosphate-binding agent prescriptionremained statistically significant after propensity scorematching analysis. A decrease of 8% in the relative risk ofmortality was found for every 10% increase in the casemix–adjusted facility prescription of phosphate-bindingagents. All single and combined therapies with phosphatebindingagents, except aluminum salts, showed a beneficialassociation with survival. The findings made in the presentassociation study need to be confirmed by randomizedcontrolled trials to prove the observed beneficial effect ofphosphate-binding agents on mortality.



Effect of Cinacalcet on Cardiovascular Disease in Patients Undergoing Dialysis 
The EVOLVE Trial Investigators* 

NEJM, 2012; 367: 2482-94 

The primary composite end point was the time until death, myocardial infarction, hospitalization 
for unstable angina, heart failure, or a peripheral vascular event. The primary analysis was 

performed on the basis of the intention-to-treat principle. 

Cinacalcet 
(N = 1948) 

ΘΕΡΑΠΕΙΑ CKD-MBD 

Placebo 
(N = 1935) 

Presenter
Presentation Notes
Disorders of mineral metabolism, including secondary hyperparathyroidism, arethought to contribute to extraskeletal (including vascular) calcification among patientswith chronic kidney disease. It has been hypothesized that treatment with thecalcimimetic agent cinacalcet might reduce the risk of death or nonfatal cardiovascularevents in such patients.MethodsIn this clinical trial, we randomly assigned 3883 patients with moderate-to-severesecondary hyperparathyroidism (median level of intact parathyroid hormone,693 pg per milliliter [10th to 90th percentile, 363 to 1694]) who were undergoinghemodialysis to receive either cinacalcet or placebo. All patients were eligible toreceive conventional therapy, including phosphate binders, vitamin D sterols, orboth. The patients were followed for up to 64 months. The primary composite endpoint was the time until death, myocardial infarction, hospitalization for unstableangina, heart failure, or a peripheral vascular event. The primary analysis was performedon the basis of the intention-to-treat principle.ResultsThe median duration of study-drug exposure was 21.2 months in the cinacalcetgroup, versus 17.5 months in the placebo group. The primary composite end pointwas reached in 938 of 1948 patients (48.2%) in the cinacalcet group and 952 of 1935patients (49.2%) in the placebo group (relative hazard in the cinacalcet group vs. theplacebo group, 0.93; 95% confidence interval, 0.85 to 1.02; P = 0.11). Hypocalcemiaand gastrointestinal adverse events were significantly more frequent in patientsreceiving cinacalcet.ConclusionsIn an unadjusted intention-to-treat analysis, cinacalcet did not significantly reducethe risk of death or major cardiovascular events in patients with moderate-to-severesecondary hyperparathyroidism who were undergoing dialysis. (Funded by Amgen;EVOLVE ClinicalTrials.gov number, NCT00345839.)



ΘΕΡΑΠΕΙΑ ΑΝΑΙΜΙΑΣ 
• The effects of normal as compared with low hematocrit values in patients with 

cardiac disease who are receiving hemodialysis and epoetin. Besarab A, N Engl 
J Med 1998; 339: 584-90 

 
• CREATE:  Normalization of hemoglobin level in patients with chronic kidney 

disease and anemia. Drueke TB, N Engl J Med 2006; 355: 2071-2084 
 
• CHOIR: Correction of anemia with epoetin alfa in chronic kidney disease. 

Singh AK, N Engl J Med 2006; 355: 2085-2098   
 
• TREAT: A Trial of Darbepoetin Alfa in Type 2 Diabetes and Chronic Kidney 

Disease. Pfeffer M, N Engl J Med 2009; 361: 2019-2032  



ΘΕΡΑΠΕΙΑ ΔΥΣΛΙΠΙΔΑΙΜΙΑΣ 

AURORA STUDY GERMAN STUDY 
Fellstrom BC, NEJM 2009;360:1395 

The primary end point was the first major 
cardiovascular event. 

 Wanner C, NEJM 2005;353:238 

The primary end point was a composite of 
death from cardiac causes, fatal stroke, nonfatal 

myocardial infarction, or nonfatal stroke, 
whichever occurred first. Only one event per 

subject was included in the analysis 

ΑΙΜΟΚΑΘΑΙΡΟΜΕΝΟΙ ΑΣΘΕΝΕΙΣ  

Presenter
Presentation Notes
Statins reduce the incidence of cardiovascular events in patients at high cardiovascularrisk. However, a benefit of statins in such patients who are undergoing hemodialysishas not been proved.MethodsWe conducted an international, multicenter, randomized, double-blind, prospectivetrial involving 2776 patients, 50 to 80 years of age, who were undergoing maintenancehemodialysis. We randomly assigned patients to receive rosuvastatin, 10 mgdaily, or placebo. The combined primary end point was death from cardiovascularcauses, nonfatal myocardial infarction, or nonfatal stroke. Secondary end pointsincluded death from all causes and individual cardiac and vascular events.ResultsAfter 3 months, the mean reduction in low-density lipoprotein (LDL) cholesterol levelswas 43% in patients receiving rosuvastatin, from a mean baseline level of 100 mgper deciliter (2.6 mmol per liter). During a median follow-up period of 3.8 years, 396patients in the rosuvastatin group and 408 patients in the placebo group reached theprimary end point (9.2 and 9.5 events per 100 patient-years, respectively; hazard ratiofor the combined end point in the rosuvastatin group vs. the placebo group, 0.96;95% confidence interval [CI], 0.84 to 1.11; P = 0.59). Rosuvastatin had no effect onindividual components of the primary end point. There was also no significant effecton all-cause mortality (13.5 vs. 14.0 events per 100 patient-years; hazard ratio, 0.96;95% CI, 0.86 to 1.07; P = 0.51).ConclusionsIn patients undergoing hemodialysis, the initiation of treatment with rosuvastatinlowered the LDL cholesterol level but had no significant effect on the compositeprimary end point of death from cardiovascular causes, nonfatal myocardial infarction,or nonfatal stroke.



From: Efficacy of Rosuvastatin Among Men and Women With Moderate CKD and Elevated hS 
CRP: A Secondary Analysis From the JUPITER Trial 

J Am Coll Cardiol. 2010;55(12):1266-1273 
 

ΘΕΡΑΠΕΙΑ ΔΥΣΛΙΠΙΔΑΙΜΙΑΣ 

(A) primary end point (nonfatal MI, nonfatal stroke, 
hospital stay for unstable angina, arterial 
revascularization, or CVdeath) 
(B) primary end point plus all-cause mortality 

moderate CKD at study entry (n = 3,267) vs baseline 
eGFR ≥60 ml/min/1.73 m2 (n = 14,528).  
Median follow-up was 1.9 years (maximum 5 years). 

primary prevention trial of rosuvastatin 20 mg vs placebo 
 
men and women free of cardiovascular disease who had 
LDL <130 mg/dl and hsCRP) ≥2 mg/l 



The effects of lowering LDL cholesterol with simvastatin plus ezetimibe in patients with CKD 
(Study of Heart and Renal Protection): a randomised placebo-controlled trial 

Lancet 2011; 377: 2181–92 

SHARP STUDY 

ΘΕΡΑΠΕΙΑ ΔΥΣΛΙΠΙΔΑΙΜΙΑΣ 

first major atherosclerotic event                                                                                                      
(non-fatal myocardial infarction or coronary death, non-haemorrhagic stroke, or any arterial revascularisation procedure) 

Total: 9720 
Dialysis: 3023  

Presenter
Presentation Notes
Background Lowering LDL cholesterol with statin regimens reduces the risk of myocardial infarction, ischaemicstroke, and the need for coronary revascularisation in people without kidney disease, but its eff ects in people withmoderate-to-severe kidney disease are uncertain. The SHARP trial aimed to assess the effi cacy and safety of thecombination of simvastatin plus ezetimibe in such patients.Methods This randomised double-blind trial included 9270 patients with chronic kidney disease (3023 on dialysis and6247 not) with no known history of myocardial infarction or coronary revascularisation. Patients were randomlyassigned to simvastatin 20 mg plus ezetimibe 10 mg daily versus matching placebo. The key prespecifi ed outcome wasfi rst major atherosclerotic event (non-fatal myocardial infarction or coronary death, non-haemorrhagic stroke, or anyarterial revascularisation procedure). All analyses were by intention to treat. This trial is registered at ClinicalTrials.gov,NCT00125593, and ISRCTN54137607.Findings 4650 patients were assigned to receive simvastatin plus ezetimibe and 4620 to placebo. Allocation to simvastatinplus ezetimibe yielded an average LDL cholesterol diff erence of 0·85 mmol/L (SE 0·02; with about two-thirdscompliance) during a median follow-up of 4·9 years and produced a 17% proportional reduction in major atheroscleroticevents (526 [11·3%] simvastatin plus ezetimibe vs 619 [13·4%] placebo; rate ratio [RR] 0·83, 95% CI 0·74–0·94; log-rankp=0·0021). Non-signifi cantly fewer patients allocated to simvastatin plus ezetimibe had a non-fatal myocardial infarctionor died from coronary heart disease (213 [4·6%] vs 230 [5·0%]; RR 0·92, 95% CI 0·76–1·11; p=0·37) and there weresignifi cant reductions in non-haemorrhagic stroke (131 [2·8%] vs 174 [3·8%]; RR 0·75, 95% CI 0·60–0·94; p=0·01) andarterial revascularisation procedures (284 [6·1%] vs 352 [7·6%]; RR 0·79, 95% CI 0·68–0·93; p=0·0036). After weightingfor subgroup-specifi c reductions in LDL cholesterol, there was no good evidence that the proportional eff ects on majoratherosclerotic events diff ered from the summary rate ratio in any subgroup examined, and, in particular, they weresimilar in patients on dialysis and those who were not. The excess risk of myopathy was only two per 10 000 patients peryear of treatment with this combination (9 [0·2%] vs 5 [0·1%]). There was no evidence of excess risks of hepatitis(21 [0·5%] vs 18 [0·4%]), gallstones (106 [2·3%] vs 106 [2·3%]), or cancer (438 [9·4%] vs 439 [9·5%], p=0·89) and therewas no signifi cant excess of death from any non-vascular cause (668 [14·4%] vs 612 [13·2%], p=0·13).Interpretation Reduction of LDL cholesterol with simvastatin 20 mg plus ezetimibe 10 mg daily safely reduced theincidence of major atherosclerotic events in a wide range of patients with advanced chronic kidney disease.



KDIGO Clinical Practice Guideline for Lipid Management in 
Chronic Kidney Disease 
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Adjusted for age, sex, diabetes, hypertension, Aboriginal status, socioeconomic status, proteinuria categories, 
statin use, and Charlson comorbidities (cancer, cerebrovascular disease, congestive heart failure, chronic 

pulmonary disease, dementia, metastatic solid tumor, myocardial infarction, liver disease, 
hemiplegia/paraplegia, peptic ulcer disease, peripheral vascular disease, and rheumatic disease). 

Association between LDL-C and Risk of Myocardial Infarction in CKD 
Tonelli M., JASN 2013; 24: 979–986  

ΜΕΙΩΣΗ ΤΗΣ ΒΑΡΥΤΗΤΑΣ ΤΩΝ ΠΑΡΑΔΟΣΙΑΚΩΝ 
ΠΑΡΑΓΟΝΤΩΝ ΚΙΝΔΥΝΟΥ 

Presenter
Presentation Notes
LDL cholesterol (LDL-C) is an important marker of coronary risk in the general population, but its utility inpeople with CKD is unclear. We studied 836,060 adults from the Alberta Kidney Disease Network with atleast one measurement of fasting LDL-C, estimated GFR (eGFR), and proteinuria between 2002 and 2009.All participants were free of stage 5 CKD at cohort entry. We followed participants from first eGFRmeasurement toMarch 31, 2009; we used validated algorithms applied to administrative data to ascertainprimary outcome (hospitalization for myocardial infarction) and Cox regression to calculate adjustedhazard ratios (HRs) for myocardial infarction by LDL-C categories within eGFR strata. During medianfollow-up of 48 months, 7762 patients were hospitalized for myocardial infarction, with incidence highestamong participants with the lowest eGFR. Compared with 2.6–3.39 mmol/L (referent), the risk associatedwith having LDL-C above 4.9 mmol/L seemed greatest for GFR$90 ml/min per 1.73 m2 and least foreGFR=15–59.9ml/min per 1.73m2. Specifically, the adjusted HRs (95%confidence intervals) ofmyocardialinfarction associated with LDL-C of $4.9 compared with 2.6–3.39 mmol/L in participants with eGFR=15–59.9, 60–89.9, and $90ml/min per 1.73m2 were 2.06 (1.59, 2.67), 2.30 (2.00, 2.65), and 3.01 (2.46, 3.69). Inconclusion, the association between higher LDL-C and risk of myocardial infarction is weaker for peoplewith lower baseline eGFR, despite higher absolute risk of myocardial infarction. Increased LDL-C may beless useful as a marker of coronary risk among people with CKD than the general population.



Decline in 20-year mortality after myocardial infarction in patients with chronic kidney disease: 
evolution from the prethrombolysis to the percutaneous coronary intervention era 

14334 pts with STEMI or non-=STEMI Nauta S, KI 2013; 84: 353–358 

ΜΕΙΩΣΗ ΤΗΣ ΜΕΤΕΜΦΡΑΓΜΑΤΙΚΗΣ 
ΠΕΝΤΑΕΤΟΥΣ ΘΝΗΤΟΤΗΤΑΣ ΑΣΘΕΝΩΝ ΜΕ ΧΝΝ 

Presenter
Presentation Notes
Cardiovascular disease is the main cause of death in patientswith chronic kidney disease (CKD). Here we measuredtemporal trends in treatment and mortality after myocardialinfarction (MI) depending on kidney function at presentationin 12,087 patients admitted for MI to a coronary care unitfrom 1985 to 2008. The patients were categorized into thosewith normal kidney function (estimated glomerular filtrationrate over 90 ml/min per 1.73m2), and those with CKD asdefined by Kidney Foundation practice guidelines, with 8632patients (71%) at CKD stages 2–5. Use of evidence-based careincreased over time in all CKD stages. Mortality rates fell overthe entire time period. When comparing data from2000–2008 to that from 1985–1990, adjusted 30-day mortalityfell both in patients with CKD stages 4–5 (adjusted odds 0.33,95% confidence interval 0.18–0.60) and in those withoutkidney impairment (adjusted odds 0.21, 95% confidenceinterval 0.10–0.42). This mortality decrease was sustainedduring long-term follow-up. There was no significantinteraction between kidney function and decade ofadmission. Overall, median survival was over 20, 15, 8, and1.8 years for patients with normal kidney function, stage 2,stage 3, and stage 4–5 CKD, respectively. Thus, during thepast 25 years, treatment of patients with a MI improvedsubstantially with a concomitant decline in mortality.Although our findings were similar for all stages of kidneyfunction, the prognosis remains poor for patients with stage4–5 CKD.



ΘΕΤΙΚΗ ΠΡΟΟΠΤΙΚΗ ΟΣΟ ΑΦΟΡΑ ΤΗΝ 
ΑΠΟΤΕΛΕΣΜΑΤΙΚΗ ΕΦΑΡΜΟΓΗ ΤΗΣ ΘΕΡΑΠΕΙΑΣ 

USRDS, Annual data report 2012, AJKD 2013; 1(Supl 1)  

Presenter
Presentation Notes
Between 1988–1994 and 2005–2010, management of hypertension, hyperlipidemia, hyperglycemia, and diabetes in the NHANES cohorts improved, regardless of how CKD is defined — by eGFR or by ACR. » Figures 1.12–15; see page 140 for analytical methods. NHANES III (1988–1994) & 2005–2010 partici-pants age 20 & older; dialysis patients excluded from NHANES 2005–2010; eGFR calculated using CKD-EPI equation; urine albumin/creatinine ratio (ACR). 



Αll-cause mortality rates in Medicare CKD & non-CKD pts, age 66 and older 
θάνατοι ανά 1000 χρόνια ασθενών  

 ΜΕΙΩΣΗ ΤΗΣ ΘΝΗΤΟΤΗΤΑΣ ΑΣΘΕΝΩΝ ΜΕ ΧΝΝ 

Adj: age/gender/race/prior hospitalization/comorbidities 

USRDS 2013, AJKD 2014; 63 (Suppl1): e1-478 

Presenter
Presentation Notes
The unadjusted mortality rate in Medicare CKD patients age 66 and older has decreased 43 percent since 1995, to 140 deaths per 1,000 patient years in 2011. When adjusted for patient characteristics and complexity, however, the rate is lowered considerably, reaching 77 in 2011. • Figure 3.14; see page 143 for analytical methods. January 1 point prevalent Medicare patients age 66 & older. Adj: age/gender/ race/prior hospitalization/comorbidities. Ref: 2010 patients. 



ΣΥΜΠΕΡΑΣΜΑΤΑ 

• Η καρδιαγγειακή νόσος στη ΧΝΝ είναι συχνή, εμφανίζεται με 
μεγαλύτερη βαρύτητα, είναι συχνά αδιάγνωστη και υποθεραπευόμενη 

 
• Παραδοσιακοί και μη παράγοντες οδηγούν στον αυξημένο κίνδυνο.  
 
• Οι ασθενείς με ΧΝΝ πρέπει να θεωρούνται και να θεραπεύονται ως 

ομάδα με τον υψηλότερο κίνδυνο για καρδιαγγειακό επεισόδιο  
 
• Η παρέμβαση θα πρέπει να εφαρμόζεται στα πιο πρώϊμα στάδια της 

ΧΝΝ, να είναι επιθετική και σαφώς πολυεπίπεδη 



ΕΥΧΑΡΙΣΤΩ 


	ΧΡΟΝΙΑ ΝΕΦΡΙΚΗ ΝΟΣΟΣ ΚΑΙ ΚΑΡΔΙΑΓΓΕΙΑΚΑ ΝΟΣΗΜΑΤΑ
	Acute CRS (Type 1)                                     Acute worsening of cardiac function                                   �                                                                      leading to renal dysfunction�Chronic CRS (Type 2)                                 Chronic abnormalities in cardiac �                                                                     function leading to renal dysfunction �Acute Renocardiac Syndrome (Type 3)       Acute worsening of renal function �                                                                     causing cardiac dysfunction �Chronic Renocardiac Syndrome (Type 4)   Chronic abnormalities in renal function �                                                                     leading to cardiac disease�Secondary CRS (Type 5)                             Systemic conditions causing �                                                                     simultaneous dysfunction of the heart and kidney
	“Do not fear to repeat what has already been said. Men need (the truth) dinned into their ears many times and from all sides. the first rumor makes them prick up their ears, the second registers, and the third enters.”
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