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Cardiovascular disease is a major cause of death
In CKD patient.

ESRD, USA General population, USA
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Cardiovascular mortality in the general population (NCHS) and
in kidney failure treated by dialysis or transplant (USRDS)
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Adjusted Hazard Ratio

CKD leads to CVD
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Spectrum of CVD In CKD
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The Structure of an Artery Wall

Atherosclerosis
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The Structure of an Artery Wall

Endothelial dysfunction

1 Tlasymmetric dimethylarginine (ADMA)

potent vasoconstrictor

endogenous inhibitor™ ys nitric oxide (NO)
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The Structure of an Artery Wall

ADMA hypertrophy
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Other causes of LVH: salt/water retention, anemia, HTN




Cumulative Survival in Patients with Normal and Abnormal
LV at Start of Dialysis
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Cardio -renal syndrome (CRS)

A important bidirectional interaction
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A acute or chronic dysfunction of the heart or
kidneys

A induce acute or chronic dysfunction in the
other organ

Eur Heart J 2010; 31(6):703-11



Acute cardio-renal
syndrome (type 1):
acute worsening of heart
function leading to kidney
injury and/or dysfunction

Chronic cardio-renal
syndrome (type 2):
chronic abnormalities in
heart function leading to
kidney injury or dysfunction

Acute reno-cardiac
syndrome (type 3):
acute worsening of kidney
function leading to heart
injury and/or dysfunction.

Chronic reno-cardiac
syndrome (type 4):
chronic kidney disease
leading to heart injury,
disease and/or dysfunction.

Secondary cardio-renal
syndromes (type 5):
systemic conditions leading to
simultaneous injury and/or
dysfunction of heart and kidney

Figure | Pathophysology and defnitions of the five subtypes of cardio-renal syndrome (modified by Ronco et a'™)

Eur Heart J 2010; 31(6):703-11



Hamodynamically mediated damage

Exogenous factors
drugs

Humorally mediated damage

AKI Acute cardio-renal
{ﬁ syndrome (type 1):

N acute worsening of heart
’ function leading to kidney
injury and/or dysfunction

Immuno-mediated damage
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Chronic cardio-renal
syndrome (type 2):

chronic abnormalities in
heart function leading to
¢ kidney injury or dysfunction
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Acute reno-cardiac
syndrome (type 3):

acute worsening of kidney
function leading to heart
Injury and/or dysfunction.
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Chronic reno-cardiac
syndrome (type 4):

? chronic kidney disease
leading to heart injury,
disease and/or dysfunction.
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. Secondary cardio-renal
Systemic N | syndromes (type 5):

diseases " systemic conditions leading to
simultaneous injury and/or
i dysfunction of heart and kidney

Kidney
dysfunction
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