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To the Editor:

Thereisaprogressive increase of chronic kidney disease patients in the modern societies, probably associated to the reduction in
cardiovascular mortality, as well asthe increase in general population life spam. Consequently, current prevalence of chronic kidney
diseaseis around 11-17% in devel oped countries.

On the other hand, it has been documented that the mortality secondary to cardiovascular disease is 10-30 times higher in chronic
kidney disease patients than in the general population. This situation has been attributed to a significant increase in the prevalence of
several cardiovascular risk factors: arterial hypertension, diabetes mellitus, dyslipidemia, anemia, altered cal cium-phosphorus
metabolism, malnutrition, and sedentary life style among the main ones, in chronic kidney disease patients!-3.

Additionally, the sort of cardiovascular diseases that chronic kidney disease patients suffer depends not only on the prevailing
cardiovascular aterations but also on the degree of their kidney dysfunction: pre-dialysis, dialysis or kidney transplant since
preventive treatment can prevent more damage prevention in early chronic kidney disease stages than in dialysis one, asisit happens
with dyslipidemia treatment3-5.

Dueto al the above mentioned reasons is very important for nephrologists, aswell as for cardiologists who assist rena patients, to
know the particular characteristics that cardiovascular risk have in nephropathy patients.

Cardiovascular risk factors

Arterial Hypertension. Hypertension is frequently found in chronic kidney disease (CKD) (85%) where it causes left ventricular
hypertrophy (LVH), and acceleration of nephropathy progression (glomerulosclerosis). Arterial stiffness secondary to arteriosclerosis
iscommon in CKD, and it is clinically characterized by an increased systolic pressure and widening of the pulse pressure, which are
both closely correlated with LVH26. Besides, it was observed that systolic blood pressure, diastolic blood pressure, pulse pressure,
and mean arterial pressure might have the strongest association with end-stage renal disease incidence among individuals with
reduced glomerular filtration rate (GFR)7-11, It has been recommended to maintain blood pressure below 130/80 mmHg in CKD
patients, and below 120/70 mmHg in those who also suffer from diabetes mellitus. However, blood pressure and mortaity have a"U
shape" curverelation in diaysis patients who suffer from dilated cardiomyopathy with low systolic function (reverse
epidemiology)212. CKD progression reduces the kidney capability of keeping the sodium and water body balances, thus alow sodium
diet and loop diuretics can be necessary in order to avoid volume overload, hypertension, and their consequences. LVH, coronary
disease, cardiac insufficiency, and sudden death. Because of the above mentioned, converting enzyme inhibitors, angiotensin receptor
blockers (used for treating CKD progression - proteinuria- LVH), loop diuretics (used for handling volume overload), and beta
blockers (used for treating LVH) are among the main recommended drugs for treating hypertension in these patients24.58, In the
Tassin center, where long dialysis sessions (8 hours) are prescribed, a normal blood pressure is achieved without medication in 85%
of their patients!3,14, Besides, some drugs, such as corticosteroids and calcineurin inhibitors (cyclosporine and tacrolimus), aswell as
graft artery stenosis, or graft dysfunction can elevate blood pressure in kidney transplant patients?®.

Diabetes M dllitus. Diabetic patients have higher risk of suffering from acute coronary syndromes than non diabetic ones. Tight
glycemic control is an important aim in renal patients since it has been proven that this control leads to areduction in microvascular
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disease. Thus, it has been recommended to keep glycosylated hemoglobin below 7%, aswell as fasting serum glucose between 70-
120 mg/dI. For this purpose low carbohydrate diet, oral hypoglycemic drugs and different sort of insulin can be used. Uncontrolled
glycemia has been associated with increased mortality in dialysis patients?.9.16.17,

Diabetes mellitus is the most common cause of end-stage renal disease leading to transplantation, and diabetes mellitusis the most
important risk factor for post-transplant cardiovascular disease. Approximately 20% of non-diabetic patients develop hyperglycemia
after transplantation, and 5% to 10% require therapy with oral hypoglycemic agents and insulin. Elderly, obese, and patients with a
strong family history of diabetes are at higher risk for developing post-transplant diabetes. Corticosteroids and calcineurin inhibitors
(tacrolimus more than cyclosporine) contribute to glucose intolerancelS.

Dyslipidemia . Dyslipidemiais avery frequent disorder in CKD (prevalence>60%). In end-stage CKD patients the relationship
between total serum cholesterol and low density lipoprotein cholesterol (LDL), and mortality hasa"U shape" curve: patients with
serum LDL cholesterol levels higher than 100 mg/dl have amajor risk of suffering a cardiovascular adverse event. However, patients
with very low serum LDL cholesterol levels (probably a malnutrition marker) present higher mortality rates. Regarding
hypertriglyceridemia, serum triglyceride levels higher than 200 mg/dl, is present in around 30% of end-stage CKD patients, especialy
in those on high carbohydrate diet, beta blockers, cardiac failure (due to hepatic hypoperfusion), peritoneal dialysis (due to peritoneal
glucose absorption). These high serum cholesterol levels are recognized cardiovascular risk factors, as well as glomerular (mesangial
tissue) damaging ones; and hypertriglyceridemia (> 500 mg/dl) can induce pancreatitis?3.17.18, It has been demonstrated that lipid
lowering therapy (statins and/or ezetimibe) decreases cardiac death and atherosclerosis mediated cardiovascular eventsin CKD
patients. Besides, it has also been reported that rosuvastatin reduces all cause mortality among both gender moderate CKD patients
with LDL-cholesterol < 130 mg/dl, and elevated high-sensitivity C-reactive protein (> 2 mg/l). Neither atorvastatin nor rosuvastatin
had statistically significant effect on cardiovascular death, non fatal myocardial infarction, and stroke in patients with diabetes
mellitus receiving hemodialysis'®-23, Regarding kidney transplant patients, causes of dyslipidemia are: immunosuppressant drugs
(corticosteroids, sirolimus, cyclosporine, tacrolimus), high fat diet, genetic predisposition, proteinuria, and decrease renal function15.
General recommendations for handling dyslipidemiain nephropathy patients are alow fat diet, and statins and fibrates prescription
which are the main means for achieving serum lipid aids in this population: total cholesterol: < 200 mg/dl, LDL cholesterol: < 100
mg/dl, triglyceride: < 200 mg/dl. However, it has been reported that statin decrease mortality and cardiovascular eventsin persons
with early stages of CKD, they have little or no effect in persons receiving dialysis, and have uncertain effects in kidney transplant
recipients2.17.18.24.25,

Anemia. LVH increases significantly in CKD patients as the level of hemoglobin falls below 10 g/dl. In dialysis patients, worsening
anemiais associated with progressive left ventricular dilatation (LV D), and with the development of the novo heart failure. Anemia
correction by erythropoietin can prevent or reverse LVH but has little effect after it has progressed to LVD. Additionally, anemia has
been pointed out as one of the CKD progression factors. Then, intravenousiron, and subcutaneous erythropoietin are used for treating
anemiain CKD, in order to achieve the following hematologic aids: serum ferritin > 300 ng/ml, saturated transferrin > 25%, and
hemoglobin: 10-11 g/dI2.25.26, However, in dialysis centers which base their treatment on long dialysis sessions (Tassin center) only
75% of their patients are on erythropoietin with an average dose that is 50% of the dose usually used?”.

Calcium-phosphate metabolism (CPM). CPM derangements has been associated to cardiovascular disease (LVH, vascular and
cardiac valves cdcifications), and renal damage progression in CKD patients. Additionally, high serum phosphorus level stimulates
hyperparathyroidism which constitutes one of the uremic cardio-toxicity mechanisms.

The expected levels of serum CPM parametersin stage V-CKD are: calcium 8.4 - 9.5 mg/dl, phosphorus 3.5 - 5.5 mg/dl, parathyroid
hormone: 100 - 300 pg/dl, and phosphorus-calcium product < 55 mg2/dl2.Hyperphosphatemia can be solved by reaching an adequate
dialysis dose, low phosphate diet, and phosphorus binders (calcium carbonate, sevelamer, and lanthanum). Regarding
hyperparathyroidism, it can be handled by using calcitriol, cinacalcet, or parathyroid surgery2.28.29, However, in dialysis centers
which base their treatment on long dialysis sessions (Tassin center) only 35% of their patients are on phosphorus binders, with an
average serum phosphorus level of 4 mg/dI0.

Nutrition and Life style. A general recommendation for CKD patientsisto follow alow sodium, potassium, fat and phosphate diet
which has to be under the supervision of a nutritionist. Regarding fat diet content, it is as follows: 25-35% of the whole calories
coming from fat (20% unsaturated, 10% polyunsaturated, and less than 7% saturated). Regarding phosphate diet content, it should be
around 800-1000 mg/day. Besides, a sodium bicarbonate supplement can also be added to the diet in order to avoid protein catabolism
secondary to renal metabolic acidosis. For this reason, aimed serum bicarbonate levels should be 22 mmol/L. In regards to calcium
intake, it should be 1500-2000 mg/day in order to reduce the risk of vascular calcification. Even though there are no studies which
demonstrate that cessation of smoking improves the outcomes of CKD, it seems reasonable to extrapolate data from the general
population that indicates reduction of cardiovascular risk over time after stopping smoking. Alcohol consumption is also not
recommended while regular physical exerciseis (at least 40 minutes, three times per week)2:3,31,

Studies report that smoking is as prevalent in renal transplant recipients asit isin general population, and it islinked to cardiovascular
disease in the | ate post-transplant period!3.

Other factors. Many factorsincrease the oxidative stress such as inflammation, malnutrition (reduced antioxidant vitamins), uremic
toxins, etc. If vitamin C and E can reduce myocardia infarction rates is controversial, while there is some more data supporting N-
acetilcysteine in this sense. Regarding the chronic inflammatory process (high reactive protein C levels), it has aso been proposed as
acardiovascular risk factor, thus removal of the inflammatory focus (infected clotted vascular access, hidden abscesses, etc.), and or
anti-inflammatory drugs (aspirin, statin) prescription has been recommended if a causative focus is detected. Hyperhomocysteinemia
(Hcy), it ismuch more frequent in dialysis patients (prevalence: 80%) than in the general population, where Hey is an independent
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risk factor for cardiovascular events, and it is frequently associated with folic acid and vitamin B deficit. Thus, these vitamins are
suggested for treating it2:3:32.33, With regards some renal parameters, it has been documented that a reduced glomerular filtration rate,
and aincreased albuminuria are both risk factor for all-cause mortality and cardiovascular disease mortality particularly in typell
diabetes mellitus-affected individuals, independently from subclinical cardiovascular disease34.

In kidney transplant patients, allograft dysfunction is an independent risk factor for cardiovascular disease, and it has been proposed
that inflammatory response associated to rejection may contribute to the pathogenesis of cardiovascular disease. Additiondly, a
number of epidemiologic studiesimplicate various infections, including cytomegal ovirus infection in the pathogenesis of
cardiovascular disease in this group?.

Cardiovascular diseases.

L eft ventricular hypertrophy (LVH). LVH is present in asignificant proportion of CKD patients: 20-40% in pre-dialysis, and 50-
75% in dialysis ones; and LVH in the latter group is an independent mortality risk factor. Myocardia hypertrophy is an adaptive
process which occursin response to along-term augment in myocardial work due to |eft ventricular pressure or volume overload.
Initially, these myocardial changes are beneficial but then become maladaptive, resulting in myocytes death due to diminished
myocardial capillary density with reduced subendocardia perfusion, myocardial rearrangement, and development of myocardial
fibrosis. The latter can be exacerbated by many factors such as male gender, ageing, ischemia, angiotensin |1, aldosterone,
catecholamines, and parathyroid hormone. As a consequence myocardial changes, electrophysiologic abnormalities and impaired
diastolic filling appear in this population. There are many factors which contribute to the development of LVH through inducing
pressure overload: hypertension, arteria stiffness (arteriosclerosis), aortic stenosis; and through inducing volume overload: increased
extracellular volume, arteriovenous fistula, and anemia2:3.35,

Ischemic cardiomyopathy . Coronary artery disease is very prevalent in CKD patients (17-73%) since uremic milieu (platelet
function derangement, prothrombotic factors, increased oxidative stress, inflammation), and their associated co-morbidities
(hypertension, diabetes mellitus, dyslipidemia, abnormal calcium-phosphorus metabolism) favors coronary artery wall damage.
Coronary atherosclerotic plague in CKD patients usually has severe calcium deposition which contributes to its high rate of
complication. The degree of this calcification is directly associated to along dialysis duration, hyperparathyroidism,
hyperhocysteinemia, old age, high calcium-phosphorus product, and high reactive C protein serum levels. There are agroup of CKD
patients who suffer from ischemic symptoms (25-50%) without critical coronary artery stenosis, which have microvascular disease
and underlying cardiomyopathy. In LVH myocardia oxygen demand may not receive an adequate coronary flow, and consequently it
induces a reduced cardiac transmural perfusion leading to subendocardial ischemia2:3,25.36,37

Arrhythmias. Thereis an increased risk of developing arrhythmiasin CKD, which are secondary to the presence of LVH and
coronary heart disease in this population. Besides, characteristic abnormal serum electrolytes levelsin CKD patients (hyperkalemia,
hypocal cemia, and/or hypermagnesemia), rapid electrolyte fluctuation during dialytic treatment can affect their cardiac conduction.
Atrial fibrillation is the most frequent arrhythmiain the general population, aswell asin the dialysis one, especialy in those patients
who have left atrial dilatation. Ventricular arrhythmias have been documented in up to 30% of dialysis patients, and they are usually
more prevalent and severe in old age, dialysis hypotension, myocardiopathy, and/or digoxin therapy. Sudden cardiac death represents
60% of the cardiac death in dialysis patients. Antiarrhythmic therapy is much more difficult in patients with CKD since choice of
therapy is narrowed due to the atered pharmacokinetics of many drugs resulting from rena failure, neurotoxicity of certain drugs and
their complex interactions. Cardiac pacing is a common method of treatment for symptomatic bradiarrhythmias?.3,37,38,

Valvular and pericardial disease. Most common valvulopathy in nephropathy is the aortic disease (prevalence in didysis: 55%),
which is usually the consequence of dystrophic calcification of the valvular annulus and lesflets. A valve can evolve in 6 weeks from
sclerosis to hemodinamically significant stenosis, with aworsening of LVH, and subsequent symptoms: angina, cardiac failure, and
syncope. Among the main aortic stenosis risk factors are: old age, years of dialyses, hyperphosphatemia, and high serum calcium-
phosphorus product levels. Mitral valve calcification is aso frequent in CKD but less than aortic one. The former has been associated
with cardiac conduction defects, and valvular insufficiency. Even though, altered cal cium-phosphorus metabolism is its main risk
factor, additional ones are: |eft atrial dilatation, systolic hypertension, and years of CKD. Besides, acute and subacute endocarditisis
another relatively frequent cardiologic complication observed in hemodialysis patients3%-41

The most frequent pericardial disorder in CKD patientsis the acute pericarditis associated to dialysis. Its main causes are inadequate
dialysis dose, or staphylococcus sepsis. Chronic constrictive pericardial disease can also be observed in this population. Acute
(cardiac tamponade) and chronic (cardiac constriction) pericardial disease can lead to significant hypotension, and even to simulate a
congestive cardiac failure. Pericardial disorders have an incidence of 20% in nephropathy patients?3.

Cardiac insufficiency. LVH isvery prevalent in CKD patients, and it induces | eft ventricular diastolic dysfunction, and consequently
anincreasein left ventricular stiffness in this population. All these changes predispose CKD patients to symptomatic pulmonary
edema during fluid overload, but simultaneously, they lead them to alarge fall in left ventricular pressure during volume contraction
states, and consequently to symptomatic hypotension. Around 15% of dialysis patients have systolic myocardial contractility
reduction secondary to an overload cardiomyopathy. In this population, systolic dysfunction can be associated not only to ischemic
heart disease, but also to areversible manifestation of severe uremiawhich can improve with dialysis. It should also be taken into
account that an arterio-venous fistula hypertrophy, mainly abrachial one, can induce a high output cardiac insufficiency in dialysis
patients. Additionally, it has been reported that kidney transplant can normalize cardiac systolic dysfunction in dialysis patients3.35.

Conclusion: Cardiovascular diseases and their associated risk factors are the same in chronic kidney disease patients as in the general
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population, although they are more prevalent and difficult to be handled in the former at any period of their nephropathy: prediaysis,
dialysis and kidney transplant.

REFERENCES

1.- Weiner D, Nicholls A, Sarnak M. Cardiovascular disease. In Daugirdas J., Blake P., Ing T. (Eds.) Dialysis Handbook.
Philadel phia. Lippincott Williams & Wilkins. 2008: 614-635.

2.- Sadler A, Musso CG. The patient with pre.terminal chronic kidney disease. Evidencia. 2012; 15(3): 104-111.
3.- Clarkson M, Magee C, Brenner B. The kidney. Philadel phia. Saunders. 2008.

4.- Jafar TH, Stark PC, Schmid CH, Landa M. Progression of chronic kidney disease: the role of blood pressure control,
proteinuria, and angiotensin-converting enzyme inhibition: a patient-level meta-analysis. Ann Intern Med 2003; 139:244.

5.- Chobanian AV, Bakris GL, Black HR, Cushman WC. The Seventh Report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure: The INC 7 Report. JAMA 2003; 289:2560.

6.- Mulrow CD, Townsend RR. Guiding lights for antihypertensive treatment in patients with nondiabetic chronic rena
disease: proteinuria and blood pressure levels?. Ann Intern Med 2003; 139:296.

7.- O"Seaghdha C, Perkovic V, Lam T, McGinn S, Barzi F, Gu D, Cass A, Suh |, Muntner P, Giles G, Ueshime H,
Woodward M, Huxley R. Blood pressure isn amajor risk factor for renal death. An analysis of 560.352 participants from the
Asia-Pacific region. Hypertension. 2009;54(3):509-515.

8.- Bell E, Gao L, Judd S, Glasser S, McClellan W, Gutierrez O, Safford M, Lackland D, Warnock D, Muntner P. Blood
pressure indexes and end-stage renal disease risk in adults with chronic kidney disease. American Journal of Hypertension.
2012; 25(7): 789-796.

9.- PeraltaC, NorrisK, Li S, Chang T, TamuraM, Jolly S, Bakris G, McCullough P, Shlipak M. Blood pressure components
and end-stage renal disease in persons with chronic kidney disease. Archives of Interna Medicine. 2012;7: 41-47.

10.- Agarwal R. Blood pressure components and the risk for end-stage renal disease and death in chronic kidney disease.
Clinical Journal of American Society of Nephrology. 2009; 4: 830-837.

11.- Klag M, Whelton P, Randall B, Neaton J, Brancati F, Ford C, Shulman N, Stamler J. Blood pressure and end-stage renal
disease in men. The New England Journal of Medicine. 1996; 334: 13-18.

12.- Chien C, Yen C, Wang J, Chen H, Chou M, Chu C, Chio C, Hwang J, Wang H, Lu Y, Kan W. Reverse epidemiology of
hypertension-Mortality associations in hemodialysis patients: along-term population-based study. American Journal of
Hypertension. 2012; 25(8): 900-906.

13.- Katzarski K, Charra B, Luik A, Nisell J, Divino Filho J, Leypoldt J, Leunissen KM, Laurent G, Bergstrom J. Fluid state
and blood pressure control in patients treated with long and short haemodialysis. Nephrol Dial Transplant. 1999; 14(2):369-
375.

14.- Laurent G. How to keep the dialysis patients normotensive? What is the secret of Tassin? Nephrol Dial Transplant. 1997,
12(6): 1104.

15.- Sahadevan M, Kasiske B. Long-term post-transplant management and complications. In Danovitch G (Ed.) Handbook of
kidney transplantation. Philadelphia. Lippincott Williams & Wilkins. 2005: 234-278.

16.- Mathisen U, Melsom T, Ingebretsen O, Jenssen T, Njolstad, Solbu M, Toft |, Eriksen B. Ambulatory blood pressureis
associated with measured glomerular filtration rate in the general middle-aged population. Journal of Hypertension. 2012;
30(1): 1-8.

17.- Sarnak MJ, Levey AS, Schoolwerth AC, Coresh J. Kidney disease as arisk factor for development of cardiovascular
disease: a statement from the American Heart Association Councils on Kidney in Cardiovascular Disease, High Blood
Pressure Research, Clinical Cardiology, and Epidemiology and Prevention. Circulation 2003; 108:2154.

18.- National Kidney Foundation: K/DOQI clinical practice guidelines for chronic kidney disease: Evaluation, classification
and stratification. Am JKidney Dis 2002; 39(Suppl 1):S1.

19.- Wanner C, KraneV, Marz W, Olsschewski M, Mann J, Ruf G, Ritz E. Atorvastatin in patients with type2 diabetes
mellitus undergoing hemodialysis. The New England Journa of Medicine, 2005;353(3):238-248.

20.- Fellstrom B, Jardine A, Schmieder R, et a. Rosuvastatin and cardiovascular events in patients undergoing hemodialysis.

http://biomed.uninet.edu/2014/n3/musso-letter.html



Electron J Biomed 2014;3:59. Musso. RENAL DISEASE AND CARDIOVASCULAR RISK: A GLOBAL VIEW

The New England Journal of Medicine. 2009; 360(14): 1395-1407.

21.- Upadhyay A, Earley A, Lamont J, Haynes S, Wanner C, Balk E. Lipid-lowering therapy in persons with chronic kidney
disease. Annals of Internal Medicine. 2012; 157:251-262.

22.- Baigent C, Landray MJ, Reith C, Emberson J, Wheeler DC, Tomson C, Wanner C, KraneV, Cass A, Craig J, Ned B,
Jiang L, Hooi LS, Levin A, Agodoal, Gaziano M, Kasiske B, Walker R, Massy ZA, Feldt-Rasmussen B, Krairittichai U,
Ophascharoensuk V, Fellstrom B, Holdaas H, Tesar V, Wiecek A, Grobbee D, de Zeeuw D, Grénhagen-Riska C, Dasgupta T,
Lewis D, Herrington W, Mafham M, Majoni W, Wallendszus K, Grimm R, Pedersen T, Tobert J, Armitage J, Baxter A, Bray
C, ChenY, Chen Z, Hill M, Knott C, Parish S, Simpson D, Sleight P, Young A, Collins R; SHARP Investigators. The effects
of lowering LDL cholesterol with simvastatin plus ezetimibe in patients with chronic kidney disease (Study of Heart and
Renal Protection): arandomised placebo-controlled trial. Lancet. 2011 Jun 25;377(9784):2181-2192.

23.- Ridker P, Mac Fadyen J, Cressman M, Glynn R. Efficacy of rosuvastatin among men and women with moderate chronic
kidney disease and elevated high-sensitivity C-reactive protein. Journa of the American College of Cardiology. 2010; 55(12):
1266-1273.

24.- PAmer S, Craig J, Navaneethan S, Tonelli M, Pellegrini F, Strippoli G. Benefits and harms of statin therapy for persons
with chronic kidney disease. Annals of Internal Medicine. 2012; 157:263-275.

25.- Eckardt KU. Cardiovascular risk Reduction by Early Anemia Treatment with Epoetin Beta (CREATE) Trial. Nephrol
Dial Transplant. 2001;16 Suppl 2:16-18.

26.- Toth P, Simko R, Palli S, Koselleck D, Quimbo R, Cziraky M. The impact of serum lipids on risk for microangiopathy in
patients with type 2 diabetes mellitus. Cardiovascular Diabetology 2012, 11:109.

27.- Effect of hemoglobin target on progression of kidney disease: a secondary analysis of the CHOIR (Correction of
Hemoglobin and Outcomesin Renal Insufficiency) trial. Inrig JK, Barnhart HX, Reddan D, Patel UD, Sapp S, Cdliff RM,
Singh AK, Szczech LA. Am JKidney Dis. 2012;60(3):390-401.

28.- Sherman R, Daniel A, Cody R. The effect of interdialytic weight gain on predialysis blood pressure. Artif Organs. 1993;
17(9):770-774.

29.- Hsu CH. Calcium and phosphate metabolism management in chronic renal disease. Michigan. Springer. 2006.

30.- K/DOQI Clinical Practice Guidelines for bone metabolism and disease in chronic kidney disease. Am j Kidney Dis 2003;
42:(Suppl 3):S1.

31.- Block G, Hulbert-Shearon T, Levin N, Port F. Association of serum phosphorus and calcium x phosphate product with
mortality risk in chronic hemodialysis patients: anational study. American journal of Kidney Disease. 1998; 31(4):607-617.

32.- Praga Terente M. Chronic kidney disease conservative treatment: diet and general handling. In Hernando Avendafio L
(Ed). Clinical Nephrology. Madrid. Panamericana. 2009: 863-869.

33.- Tepel M, van der Giet M, Schwarzfeld C, Laufer U, Liermann D, Zidek W. Prevention of radiographic-contrast-agent-
induced reductions in renal function by acetylcysteine. N Engl J Med. 2000 Jul 20;343(3):180-184.

34.- Glomerular filtration rate and albuminuria predict mortality independently from coronary artery cacified plaguein the
Diabetes Heart Study. Cox A, Hsu F, Carr J, Freedman B, Bowden D. Cardiovascular Diabetology. 2013, 12:68.

35.- Birck R, Krzossok S, Markowetz F, Schnulle P. Acetylcysteine for prevention of contrast nephropathy: Meta-analysis.
Lancet 2003; 362:598.

36.- Belziti C, Vulcano N. Cardiac insufficiency. Buenos Aires. Intermedica. 2010

37.- Drawz PE, Baraniuk S, Davis BR, Brown CD, Colon PJ Sr, Cujyet AB, Dart RA, Graumlich JF, Henriquez MA, Moloo
J, Sakalayen MG, Simmons DL, Stanford C, Sweeney ME, Wong ND, Rahman M. Cardiovascular risk assessment: Addition
of CKD and race to the Framingham equation. Am Heart J. 2012;164(6):925-931.

38.- Kweon S, ShinM, Lee Y, Choi J, Nam H, Park K, Kim D, Jeong S. Higher normal ranges of urine albumin-to-creatinine
ratio are independently associated with carotid intima-media thickness. Cardiovascular Diabetology 2012, 11:112.

39.- Wetmore JB, Mahnken JD, Rigler SK, Ellerbeck EF, Mukhopadhyay P, Spertus JA, Hou Q, Shireman TI. The
prevalence of and factors associated with chronic atrial fibrillation in Medicare/Medicaid-eligible dialysis patients. Kidney
Int. 2012;81(5):469-476.

40.- Franczyk-Skoéra B, Gluba A, Banach M, Koz Owski D, Ma Y szko J, Rysz J. Prevention of sudden cardiac death in
patients with chronic kidney disease. BMC Nephrol. 2012;13(1):162.

http://biomed.uninet.edu/2014/n3/musso-letter.html



Electron J Biomed 2014;3:60. Musso. RENAL DISEASE AND CARDIOVASCULAR RISK: A GLOBAL VIEW

41.- Kainuma S, Taniguchi K, Daimon T, Sakaguchi T, Funatsu T, Miyagawa S, Kondoh H, Takeda K, Shudo Y, Masai T,
Ohishi M, Sawa Y. Mitral valve repair for medically refractory functional mitral regurgitation in patients with end-stage renal
disease and advanced heart failure. Circulation. 2012 Sep 11;126(11 Suppl 1):S205-13.

CORRESPONDENCE:

Carlos G. Musso, PhD

Servicio de Nefrologiay Medio Interno
Hospital Italiano de Buenos Aires (HIBA).
Gascon 450. Buenos Aires.

Argentina

Mail: carlos.musso @ hospitalitaliano.org.ar

http://biomed.uninet.edu/2014/n3/musso-letter.html


mailto:carlos.musso @ hospitalitaliano.org.ar



