Chronic renal failure (CRF) I Basic terminology

Reduced renal function (GF 25-75% of normal values)

Chronic renal insufficiency (GF 20-25% of normal values)

Marked changes of ECT composition and changes of metabolic-
endocrine renal function occur. The changes are increased in cases of
bodily stress (trauma, surgery, infection, dehydration, etc.)

Chronic renal failure (GF below 20% of normal values)

Renal function is reduced so that the kidneys are unable to maintain
normal composition of the internal environment even under basal
conditions, special diet and pharmacological measures and balanced
metabolic situation of the body

Uremic syndrome

Set of clinical symptoms which may, but not necessarily, be associated
with chronic renal failure (nausea, vomiting, blood in stool,
polyneuropathy, pericarditis, consciousness disorders, etc.)



Stages of chronic renal diseases
(NKF - K/DOQI 2002)

Renal impairment with normal GF 01,5 mL/s

or increased GF

Renal impairment with mild GF1-1,49mL/s
reduction of GF

Moderate reduction of GF GF 0,5 -0,99 mL/s
Severe reduction of GF GF 0,25 - 0,49 mL/s
Renal failure GF < 0,25 mL/s

Calculation of GF using the predictive formulas
Cockroft and Gault formula, MDRD formula, Nankivell formula




Definition of CKD

A Kidney damage for >3 months

A Defined by structural or functional abnormalities
of the kidney,
with or without decreased glomerular filtration
rate (GFR)

A Reduced GFR for >3 months

A New staging for chronic kidney disease
(CKD)
IS primarily based on kidney function.

National Kidney Foundation (NKF). Am J Kidney Dis. 2002;39(2 suppl 1):S1-S266.
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Correlation between serum creatinine and GFR

Glomerular filtration rate, mL/min
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A More Accurate Method To Estimate Glomerular Filtration Rate
from Serum Creatinine: A New Prediction Equation

Andrew S. Levey, MD: Juan P. Bosch, MD; Julia Brever Lewis, MD; Tom Greene, PhD:
Nancy Rogers, MS; and David Roth, MD, for the Modification of Diet in Renal Disease Study Group®

Background: Serum creatinine concentration is widely
used as an index of renal function, but this concentration is
affected by factors other than glomerular filtration rate
(GFR).

Objective: To develop an equation to predict GFR from
sarum creatinine concentration and other factors.

Design: Cross-sectional study of GFR, creatinine clearance,
serum creatinine concentration, and demographic and
clinical characteristics in patients with chronic renal disease.

Patients: 1628 patients enrolled in the baseline pericd of
the Modification of Diet in Renal Disease (MDRD) Study, of
whom 1070 were randomly selected as the training sam-
ple; the remaining 558 patients constituted the validation
sample.

Methods: The prediction equation was developed by
stepwise regression applied to the training sample. The
equation was then tested and compared with other pre-
diction equations in the validation sample.

Results: To simplify prediction of GFR, the equation in-
cluded only demographic and serum variables. Indepen-
dent factors associated with a lower GFR included a higher
serum creatinine concentration, older age, female sex,
nonblack ethnicity, higher serum urea nitrogen levels, and
lower serum albumin levels (P < 0.001 for all factors). The
multiple regression model explained 90.3% of the vari-
ance in the logarithm of GFR in the validation sample.
Measured creatinine clearance overestimated GFR by 19%,
and creatinine clearance predicted by the Cockcaroft-Gault
formula overestimated GFR by 16%. After adjustment for
this overestimation, the percentage of variance of the
logarithm of GFR predicted by measured creatinine clear-
ance or the Cockcroft-Gault formula was 86.6% and
84.2%, respectively.

Conclusion: The equation developed from the MDRD
Study provided a more accurate estimate of GFR in our
study group than measured creatinine cearance or other
commonly used equations.




Formule MDRD

Equation from MDRD study

GFR = 170 x P, (mg/dL) 0999 x age0-176 x guN0-170 y pp0-318

o

GFR = 14 961 x P, (mg/L) V-9 x age 176 x suN-170 x Alp":

If patient is female, multiply the value by 0.762

It patient is Black, multiply the value by 1.18

age — years

weight — kg

P, — plasma creatinine
SUN — serum urea nitrogen
Alb — serum albumin

Levey SA et al.: Ann Intern Med 1999;130: 467-470



GFR calculator
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Making Lives Better
Special thanks to Dr. Steve Fadem and Nephron.com.
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The formula used to estimate GFR in this application is appropriate for adults only.
Available at: www.kidney.org/kls/professionals/gfr_calculator.cfm.



Key considerations for patients with CKD

Susceptibility Risk Progression

Complications

Factors Factors
A Diabetes A Higher level of A CVD
) . proteinuria i ;
A Hypertension A Anemia
A Higher BP

A Older age A e A Altered bone &
« Eamily hi ¢ CKD A Poor glycemic mineral metab.
A Family history o OIS
A Racial or ethnic minority A Smoking
A Ot_h_er: low income, A Hyperlipidemia

minimal education,

kidney-mass reduction, A Drug use

known kidney disease

Levey et al. Ann Intern Med. 2003;139:137-147
USRDS. 1999 Annual Data Report



What are initiation factors for CKD?

A Initiation factors for CKD are diverse & include
A Diabetes
A Hypertension
A Autoimmune disease
A Systemic infections
A Urinary tract infections
A Urinary stones
A Drug toxicity.

Levey et al. Ann Intern Med. 2003;139:137-147.



What are progression factors for CKD?

A Elevated creatinine may indicate CKD, but not all
creatinine elevation is irreversible

A Key progression factors include
A Elevated blood pressure (BP)
A Proteinuria

A Poorly controlled glucose in patients with
diabetes

A EXcess protein intake
A NSAIDs, contrast, aminoglycosides, other

Levey et al. Ann Intern Med. 2003;139:137-147.



