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Goals

* Understand the limitations and uses of
creatinine based measures of kidney
function

 Understand the evolving role of
albuminuria measurement in CKD risk
stratification

 Understand the prognostic use of
measures of change of GFR (slope)



Definition of Chronic Kidney Disease (CKD)

e Etiology: primary cause of renal injury defined by
history, clinical and laboratory presentation,
Isolated anatomic abnormalities, and
radiographic evidence.

 Functional: biomarkers to measure impaired
renal function
— Creatinine
— Proteinuria: ACR, dipstick

« Chronicity: presence for 3 or more months

— Persistence
— Progression



Etiology of CKD leading to ESRD
(82 categories)



Assessment of Kidney Function




Functional evaluation: Serum creatinine
misleading with respect to GFR
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The Perils of Using Serum Creatinine
Only to “Guess” level of Renal Function
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Age Sex Ethnicity
45 M White
45 F Black
70 M Black

70 F White

Estimated
GFR

/1

52

63

41



Creatinine

PEFL



MDRD equation: better estimation of GFR

e GFR mL/min/1.73 m2 = 186 x (Scr)*-1.154 X
(Age)*-0.203 x (0.742 if female) x (1.210 if
black)

 PDA calculator:
http://www.kidney.org/professionals/kdoqi/

e Online GFR calculator

e Clinical Laboratory Guidelines
http://www.nkdep.nih.gov/healthprofessionals/

http://www.nkdep.nih.gov/healthprofessionals/tools/gfr_adults.htm



Limitations to creatinine measurement

(1) Modified creatinine production
a) Muscle mass
Increased (black race, male)
Decreased (amputation, cachexia, age, female)
b) Diet: ingested cooked meat and protein restriction

(2) Creatinine secretion
a) Modified by cimetidine, trimethoprim

(3) Creatinine assay standardization and calibration (traceable
to an isotope dilution mass spectrometry (IDMS) reference
measurement procedure)



1.4.3: Evaluation of GFR: KIDNEY DISEASE | IMPROVING
GLOBAL OUTCOMES (KDIGO) 2012 Guidelines

1.4.3.1: Use serum creatinine and a GFR
estimating equation for initial assessment. (1A)

1.4.3.2: Use additional tests (cystatin C or
creatinine clearance) in specific circumstances when
eGFR based on serum creatinine Is less accurate.
(2B)

1.4.3.3: We recommend that clinicians (1B):
use a GFR estimating equation to derive GFR from
serum creatinine (eGFRcreat) rather than relying on
the serum creatinine concentration alone and
understand clinical settings in which eGFRcreat is

less accurate.
Ann Intern Med. 2013:;158:825-30.



Measuring albumin excretion



CKD Prognosis Consortium

Lancet. 2010; 375:2073-81



Lancet. 2010 Jun 12:375:2073-81



Risk stratification: Combining
iInformation about eGFR and ACR

Am J Kidney Dis. 2014; 63:713-35



Prevalence
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GFR over time (Slope): Early Intervention
iImportant to preserve kidney function



(45-20)ml/min/1.73m2/(60-10) months= 25/50 = 0.5ml/min/1.73m?/mo
or 6ml/min/1.73m?/yr. This is a 27% reduction in GFR over 2yrs.

Time to failure? Best estimate
1 year to eGFR<15 ml/min/1.73m?

eGFR

Months



Slopes are variable in patients with
CKD

Mean three-year two-slope mixed-effects GFR slopes for participants in the
MDRD study A or overall GFR slope for participants in Study B by baseline GFR.
Kidney Int. 1997; 51:1908-19.






JAMA. 2014;311(24):2518-2531.



A CKD Clinical Action Plan

CKD Management Stages 1-2 Stage 3 Stage4 Stage b5

GFR mL/min/1.73 m? >60 30-59 15-29 <15
BP<130/80 mm Hg

ACEI/ARB
Lipids/smoking

NSAIDs/contrast

Anemia

Nutrition

http://www.nkdep.nih.gov/healthprofessionals/tools/template.asp. Accessed 3/24/05.




Check list for contemporary evaluation of
renal function and risk in patients with CKD

Clinical lab: IDMS calibrated assay?

Electronic medical record: Reports eGFR
and creatinine?

Both eGFR and ACR assessed in CKD?
— Combined to a KDIGO risk stratification?

eGFR slope periodically assessed?

Clinical decision making reflects KDIGO
stage and eGFR slope?



