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Risk Factors for CVD in CKD Patients

Obesity

Hypertension

Dyslipidemia

Smoking

Homocysteine

Family history

Gender

Age

TRADITIONAL

Ikizler TA., Blood Pur, 2002

NON TRADITIONAL

Volume overload

Anemia

Ca-PO4 abnormalities, PTH

Asymmetric dimethylarginine

Oxidative stress

Hypermetabolism

Advanced glycation end products

Chronic inflammation





Inflammation is common in CKD and 

HD patients 

Stenvinkel et al, 1999

Zoccali et al, 2000

Qureshi et al, 1998

Zimmermann et al, 1999

Yeun et al, 2000

Santamaria et al, 2001
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Update on interleukin-6 and its role in 

chronic renal failure 

Pecoits-Filho R, NDT, 2003



Inflammation 32%

Malnutrition
44%

Atherosclerosis 72%

22%

9%

17%

24%

4%

1%

1%

Stenvinkel P., Kidney Int 1999

ASSOCIATION BETWEEN MALNUTRITION, 

INFIAMMATION AND ATHEROSCLEROSIS 

(MIA) 
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Obesity

Obesity is defined as an accumulation of adipose tissue that is of 
sufficient magnitude to impair health.

Excess weight is best assessed by the body mass index or BMI.

Normal BMI range is 18.5 to 25 kg/m².

Individuals with BMI above 30 kg/m² are classified as Obese; those 
with BMI between 25 to 30 kg/m² are considered Overweight.

The term obesity will be applied to both the truly obese and the 
overweight.



Risks of Obesity Throughout the Course of 
Kidney Disease

The number of patients starting 
dialysis with a BMI greater than 35 

has increased 64% over the past 
decade.

If this continues, it is predicted that 
20% of all patients will initiate dialysis 

in this already obese state.

Intervention and attempts to prevent 
obesity before ESRD is beneficial.



Obesity 
and 
Kidney 
Disease

1. Obesity is associated with renal hemodynamic 
changes known to cause CKD.

2. Adipose tissue possesses inflammatory and 
hormonal mediators of kidney injury.

3. Population studies have shown an association of 
Obesity with CKD.

4. CKD patients who are obese progress to ESRD
more rapidly.

5. Obesity is associated with known risk factors for 
CKD – metabolic syndrome, DM, HTN, and sleep 
apnea.
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Impact of obesity on the kidney
White adipose tissue

• Microalbuminuria/proteinuria
• Glomerulopathy
• Inflammatory cytokines
• Increased renal plasma flow
• Enhances progression of other

renal diseases
• Diabetic nephropathy
• Reduced kidney graft survival

Kidney



CKD Associated with Decreased 
Muscle Mass

- In a patient with CKD, BMI is affected by fat or muscle mass 
and fluid status.

- Therefore, in a patient with CKD, lower BMI may reflect 
decreased fat (mostly subcutaneous) or decreased muscle 
mass.

- The ultimate effect of BMI on outcomes will depend on the 
relative contributions of each as well as the amount of 
visceral fat.

- Therefore, BMI might not be the ideal anthropometric 
measurement for assessing obesity in patients with CKD.





Obesity & Obesity related factors

Chronic
Kidney
Disease

Insulin resistance & 
hyperglycemia

FFAs/
Dyslipidemia

Lipotoxicity?

Hypertension & 
RAAS hyperactivation

Hypovitamin D?

Other factors
Nutritional, Hormonal, 
Neural, Genetic?

Increased
cortisol levels?

Oxidative
Stress

Adipokines and 
cytokines dysfuncion
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Nutrients. 2021 Dec; 13(12): 4482.



Rev Urol. 2020; 22(1): 17–23.



Int J Mol Sci. 2019 Nov; 20(22): 5683.
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What is meant 
by Reverse 
Epidemiology?

• While obesity, hypertension and 
hypercholesterolemia (and other 
parameters)  are well-
established indicators of poor 
cardiovascular health and death 
in general population,

• Reverse epidemiology holds that 
these states actually increase 
the chance of survival in many 
people including dialysis 
patients.



Adjusted relation between LDL-C and 
HR of myocardial infarction by eGFR 
as a continuous variable

Marcello Tonelli et al. JASN 
2013

836,060 adults from the Alberta 

Kidney Disease Network 

median follow-up of 48 months

the association between higher 

LDL-C and risk of myocardial 

infarction is weaker for people with 

lower baseline eGFR





No protective effect was associated with higher BMI quintiles in noninflamed patients. 

Conversely, higher BMI associated with lower all-cause mortality risk in inflamed 

patients. Thus, whereas a protective effect of high BMI was observed in inflamed 

patients, this effect was mitigated in noninflamed patients.

+ INFLAMMATION - NO INFLAMMATION



Reverse Epidemiology of CV Risk factors
It is not only OBESITY & BMI !!

Kamyar Kalantar-Zadeh, Denis Fouque, and Joel D. Kopple. Journal of Renal Nutrition, Vol 14, No 2
(April), 2004: pp 64-71



Possible Explanations for Reverse
Epidemiology of BMI

1- Hemodynamic State 
in Obese Individuals

2- Tumor Necrosis 
Factor-Receptors 

3- Neurohormonal 
Alterations

4- Survival Bias & Time 
Discrepancies Between 

Competitive Risk 
Factors: Overnutrition 
Versus Undernutrition

5- Malnutrition–
Inflammation Complex 

Syndrome

6- Endotoxin –
Lipoprotein Hypothesis



Kalantar-Zadeh et al.  Am J Epidemiol. 2012;175(8):793–803

So, it’s the muscle 
mass not the body 

fat



• The protective effect conferred by high BMI is limited
to those patients with normal or high muscle mass.

• High BMI patients with inferred high body fat have
increased and not decreased mortality.

Kalantar-Zadeh et al.  Am J Epidemiol. 2012;175(8):793–803



Home Messages

• Obesity related to increased kidney stress and injury

• Kidney injury may occur to other pathologies in obese 
people

• Obesity affect the kidney by multiple clinical consequences

• High muscular mass associated with better survival in HD 
patients



….grazie per l’attenzione!


