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KDOQI Clinical Practice Guidelines for Chronic Kidney Disease:
Evaluation, Classification, andStratification

Guideline 1.
Definition andStages of ChronicKidneyDisease (p. S46)
Adverseoutcomesof chronic kidneydisease canoftenbepreventedordelayed through
early detection and treatment. Earlier stages of chronic kidney disease can be detected
through routine laboratorymeasurements.

� Thepresenceofchronickidneydiseaseshouldbeestablished,basedonpresence
of kidney damage and level of kidney function (glomerular filtration rate
[GFR]), irrespective of diagnosis.

� Amongpatientswithchronickidneydisease,thestageofdiseaseshouldbeassigned
based on the level of kidney function, irrespective of diagnosis, according to the
KDOQICKDclassification:

TableB.1.
Stages ofChronicKidneyDisease

Stage Description GFR (mLperminute per 1.73m2)

Kidney damagewith
1 normal or� ≥90

GFR
Kidney damage

2 withmild� 60-89
GFR

3 Moderate�GFR 30-59

4 Severe�GFR 15-29

5 Kidney failure <15 (or dialysis)

Chronic kidney disease is defined as either kidney damage orGFR <60mL/min/1.73m2 for≥3months. Kidney
damage is defined as pathologic abnormalities ormarkers of damage, including abnormalities in blood or urine
tests or imaging studies.



AppendixB KDOQIGuidelines

Guideline2.
Evaluation andTreatment (p. S65)
The evaluation and treatment of patients with chronic kidney disease requires understanding of
separatebut relatedconceptsofdiagnosis, comorbidconditions, severityofdisease, complications
of disease, and risks for loss of kidney function and cardiovascular disease.

Patientswith chronic kidney disease should be evaluated to determine:
� Diagnosis (type of kidney disease);
� Comorbid conditions;
� Severity, assessed by level of kidney function;
� Complications, related to level of kidney function;
� Risk for loss of kidney function;
� Risk for cardiovascular disease.

Treatment of chronic kidney disease should include:
� Specific therapy, based on diagnosis;
� Evaluation andmanagement of comorbid conditions;
� Slowing the loss of kidney function;
� Prevention and treatment of cardiovascular disease;
� Prevention and treatment of complications of decreased kidney function;
� Preparation for kidney failure and kidney replacement therapy;
� Replacement of kidney function by dialysis and transplantation, if signs and symptoms

of uremia are present.

Aclinical actionplan shouldbedeveloped for eachpatient, basedon the stageof diseaseasdefined
by the KDOQICKD classification (see table below).

Review ofmedications should be performed at all visits for the following:
� Dosage adjustment based on level of kidney function;
� Detection of potentially adverse effects on kidney function or complications of chronic

kidney disease;
� Detection of drug interactions; and
� Therapeutic drugmonitoring, if possible.

Self-managementbehaviors shouldbe incorporated into the treatmentplanat all stagesof chronic
kidney disease.

Patients with chronic kidney disease should be referred to a specialist for consultation and
co-management if the clinical action plan cannot be prepared, the prescribed evaluation of the
patient cannot be carried out, or the recommended treatment cannot be carried out. In general,
patientswithGFR <30mL/min/ 1.73m2 should be referred to a nephrologist.
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Guideline3.
Individuals at IncreasedRiskof ChronicKidneyDisease (p. S72)
Some individualswithout kidney damage andwith normal or elevatedGFR are at increased risk
for development of chronic kidney disease.

� All individuals should be assessed, as part of routine health encounters, to determine
whether they are at increased risk of developing chronic kidney disease, based on clinical
and sociodemographic factors.

� Individuals at increased risk of developing chronic kidney disease should undergo testing
formarkers of kidney damage and to estimate the level of GFR.

� Individuals found to have chronic kidney disease should be evaluated and treated as
specified inGuideline 2.

� Individuals at increased risk, but found not to have chronic kidney disease, should be
advised to follow a program of risk factor reduction, if appropriate, and undergo repeat
periodic evaluation.

Evaluationof LaboratoryMeasurements forClinicalAssessment of KidneyDisease
(Part 5, P. S76)
The definition and staging of chronic kidney disease depends on the assessment of GFR,
proteinuria, and othermarkers of kidney disease. The goals of Part 5 are to evaluate the accuracy
of prediction equations to estimate the level of GFR fromserumcreatinine, the accuracy of ratios
of protein-to-creatinine concentration in untimed (“spot”) urine samples to assess protein
excretion rate, and the utility of markers of kidney damage other than proteinuria. As described
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TableB.2.
Stages of ChronicKidneyDisease:AClinicalActionPlan

Stage Description GFR (mL/min/1.73m2) Action*

Kidney damagewith Diagnosis and treatment,
1 normal or� ≥90 Treatment of comorbid conditions,

GFR Slowing progression,
CVD risk reduction

Kidney damage Estimating
2 withmild� 60-89 progression

GFR

3 Moderate�GFR 30-59 Evaluating and
treating complications

4 Severe�GFR 15-29 Preparing for kidney
replacement therapy

5 Kidney failure <15 (or dialysis) Replacement (if urernia present)

Chronic kidney disease is defined as either kidney damage orGFR<60mL/min/1.73m2 for≥3months. Kidney damage is
defined as pathologic abnormalities ormarkers of damage, including abnormalities in blood or urine tests or imaging studies.
*Includes actions frompreceding stages.
Abbreviations:CVD, cardiovascular disease
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in Appendix 1, Table 151, the Work Group evaluated studies according to accepted methods for
evaluation of diagnostic tests. To provide a more comprehensive review, the Work Group
attempted to integrate the systematic review of specific questions with existing guidelines and
recommendations.

Guideline4.
Estimationof GFR(p. S76)
Estimates of GFR are the best overall indices of the level of kidney function.

� The level of GFR should be estimated from prediction equations that take into account
theserumcreatinineconcentrationandsomeorall of the followingvariables: age, gender,
race and body size. The following equations provide useful estimates of GFR:

� In adults, theMDRDStudy andCockcroft-Gault equations;
� In children, the Schwartz andCounahan-Barratt equations.

� The serumcreatinine concentration alone shouldnot beused to assess the level of kidney
function.

� Clinical laboratories should report an estimate of GFR using a prediction equation, in
addition to reporting the serum creatininemeasurement.

� Autoanalyzermanufacturers and clinical laboratories should calibrate serum creatinine
assays using an international standard.

� Measurementof creatinineclearanceusing timed(forexample,24-hour)urinecollections
doesnot improvetheestimateofGFRoverthatprovidedbypredictionequations.A24-hour
urine sample provides useful information for:

� Estimationof GFR in individualswithexceptional dietary intake (vegetariandiet,
creatinesupplements)ormusclemass(amputation,malnutrition,musclewasting);

� Assessment of diet and nutritional status;
� Need to start dialysis.

Guideline5.
Assessment of Proteinuria (p. S93)
Normal individualsusuallyexcreteverysmallamountsofprotein intheurine.Persistently increased
protein excretion is usually amarker of kidneydamage. The excretionof specific types of protein,
such as albuminor lowmolecularweight globulins, depends on the type of kidneydisease that is
present. Increased excretion of albumin is a sensitive marker for chronic kidney disease due to
diabetes, glomerular disease, and hypertension. Increased excretion of low molecular weight
globulins is a sensitivemarker for some types of tubulointerstitial disease. In this guideline, the
term “proteinuria” refers to increased urinary excretion of albumin, other specific proteins, or
total protein; “albuminuria” refers specifically to increased urinary excretion of albumin.
“Microalbuminuria” refers to albumin excretion above the normal range but below the level of
detectionby tests for totalprotein.Guidelines fordetectionandmonitoringofproteinuria inadults
and children differ because of differences in the prevalence and type of chronic kidney disease.
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Guidelines for Adults andChildren:
� Undermost circumstances, untimed (“spot”) urine samples shouldbeused todetect and

monitor proteinuria in children and adults.
� It is usually not necessary to obtain a timed urine collection (overnight or 24- hour) for

these evaluations in either children or adults.
� First morning specimens are preferred, but random specimens are acceptable if first

morning specimens are not available.
� Inmost cases, screeningwith urine dipsticks is acceptable for detecting proteinuria:
� Standard urine dipsticks are acceptable for detecting increased total urine protein.
� Albumin-specific dipsticks are acceptable for detecting albuminuria.
� Patientswithapositivedipsticktest(11orgreater)shouldundergoconfirmationofproteinuria

by a quantitative measurement (protein-to-creatinine ratio or albumin-to-creatinine
ratio)within 3months.

� Patients with two or more positive quantitative tests temporally spaced by 1 to 2 weeks
shouldbediagnosedashavingpersistentproteinuria andundergo further evaluationand
management for chronic kidney disease as stated inGuideline 2.

� Monitoringproteinuria inpatientswithchronickidneydiseaseshouldbeperformedusing
quantitativemeasurements.

Specific Guidelines for Adults:
� When screening adults at increased risk for chronic kidney disease, albumin should be

measured in a spot urine sample using either:
� Albumin-specific dipstick;
� Albumin-to-creatinine ratio.

� Whenmonitoringproteinuriainadultswithchronickidneydisease, theproteinto-creatinine
ratio in spot urine samples should bemeasured using:

� Albumin-to-creatinine ratio;
� Total protein-to-creatinine ratio is acceptable if albumin-to-creatinine ratio is

high (>500 to 1,000mg/g).

Specific Guidelines for ChildrenWithoutDiabetes:
� Whenscreeningchildren forchronickidneydisease, totalurineproteinshouldbemeasured

in a spot urine sample using either:
� Standard urine dipstick;
� Total protein-to-creatinine ratio.

� Orthostatic proteinuria must be excluded by repeat measurement on a first morning
specimen if the initial finding of proteinuriawas obtained on a random specimen.

� Whenmonitoring proteinuria in childrenwith chronic kidney disease, the total protein-
to-creatinine ratio should bemeasured in spot urine specimens.
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Specific Guidelines for ChildrenWithDiabetes:
� Screening andmonitoring of post-pubertal children with diabetes of 5 or more years of

duration should follow the guidelines for adults.
� Screening andmonitoring other children with diabetes should follow the guidelines for

childrenwithout diabetes.

Guideline6.
Markers of ChronicKidneyDiseaseOtherThanProteinuria (p. S103)
Markersof kidneydamage inaddition toproteinuria includeabnormalities in theurine sediment
and abnormalities on imaging studies. Constellations of markers define clinical presentations
for some types of chronic kidney disease. Newmarkers are needed to detect kidney damage that
occurs prior to a reduction inGFR in other types of chronic kidney diseases.

� Urine sediment examination or dipstick for red blood cells and white blood cells should
beperformed inpatientswith chronic kidneydisease and in individuals at increased risk
of developing chronic kidney disease.

� Imagingstudiesof thekidneysshouldbeperformedinpatientswithchronickidneydisease
and in selected individuals at increased risk of developing chronic kidney disease.

� Althoughseveralnovelurinarymarkers (suchas tubularor low-molecularweightproteins
andspecificmononuclear cells) showpromiseof futureutility, they shouldnotbeused for
clinical decision-making at present.

Associationof Level of GFRwithComplications inAdults (Part 6, P. S111)
Manyof thecomplicationsof chronickidneydiseasecanbepreventedordelayedbyearlydetection
and treatment.Thegoalof Part6 is to reviewtheassociationof the levelof GFRwithcomplications
of chronic kidney disease to determine the stage of chronic kidney disease when complications
appear.As described inAppendix 1, Table 152, theWorkGroup searched for crosssectional studies
that relatedmanifestations of complications and the level of kidney function.Data fromNHANES
IIIwere also analyzed, as described inAppendix 2.
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Estimatedprevalenceof selectedcomplications,bycategoryofestimatedGFR,amongparticipants
age20years inNHANESIII, 1988 through1994.Theseestimatesarenotadjusted forage, themean
ofwhich is33yearshigheratanestimatedGFRof15 to29mL/min/1.73m2 thanthatatanestimated
GFR90mL/min/1.73m2.
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ChartB.3.
Lower eGFR isAssociatedwithPoorerHealthOutcomes

* ≥140/90 or antihypertensivemedication p-trend <0.001 for each abnormality
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Estimated distribution of the number of complications shown in figure by category of estimated
GFRamongparticipants age20years inNHANES III, 1988 through 1994.These estimates arenot
adjustedforage, themeanofwhichis33yearshigheratanestimatedGFRof15to29mL/min/1.73m2

than that at an estimatedGFR of 90mL/min/1.73m2.

Becauseofdifferentmanifestationsofcomplicationsofchronickidneydiseaseinchildren,especially
ingrowthanddevelopment, theWorkGroup limited the scopeof the reviewof evidence toadults.A
separateWorkGroupwill need toaddress this issue in children.

The Work Group did not attempt to review the evidence on the evaluation and management of
complications of chronic kidney disease. This is the subject of past and forthcoming clinical
practice guidelinesby theNationalKidneyFoundationandother groups,whichare referenced in
the text.

Representative findings are shown by stage of chronic kidney disease in the figures above and
below, showing a higher prevalence of each complication at lower GFR, and a larger mean
number of complications per person and higher prevalence of multiple complications at lower
GFR. These and other findings support the classification of stages of chronic kidney disease and
are discussed in detail inGuidelines 7 through 9.

100 North Carolina Institute of Medicine

ChartB.4.
Lower eGFR isAssociatedwithMoreComplications

* ≥140/90 or antihypertensivemedication p-trend <0.001 for each abnormality
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Guideline7.
Associationof Level of GFRwithHypertension (p. S112)
Highbloodpressure isbothacauseandacomplicationofchronickidneydisease.Asacomplication,
high blood pressure may develop early during the course of chronic kidney disease and is
associatedwith adverseoutcomes—inparticular, faster lossof kidney functionanddevelopment
of cardiovascular disease.

� Blood pressure should be closelymonitored in all patientswith chronic kidney disease.
� Treatment of high blood pressure in chronic kidney disease should include specification

of target bloodpressure levels, nonpharmacologic therapy, and specific antihypertensive
agents for thepreventionofprogressionof kidneydisease (Guideline13)anddevelopment
of cardiovascular disease (Guideline 15).

Guideline8.
Associationof Level of GFRwithAnemia (p. S120)
Anemiausually developsduring the courseof chronic kidneydisease andmaybeassociatedwith
adverse outcomes.

� Patients with GFR <60mL/min/1.73m2 should be evaluated for anemia. The evaluation
should includemeasurement of hemoglobin level.

� Anemia in chronic kidney disease should be evaluated and treated (see KDOQI Clinical
Practice Guidelines for Anemia of Chronic KidneyDisease, Guidelines 1-4).

Guideline9.
Associationof Level of GFRwithNutritional Status (p. S128)
Proteinenergymalnutritiondevelopsduring thecourseof chronickidneydiseaseand isassociated
with adverse outcomes. Low protein and calorie intake is an important cause of malnutrition in
chronic kidney disease.

� Patients with GFR <60 mL/min/1.73 m2 should undergo assessment of dietary protein
and energy intake and nutritional status (see KDOQI Clinical Practice Guidelines for
Nutrition in Chronic Renal Failure, Guidelines 23 and 26).

� Patientswithdecreaseddietary intakeormalnutritionshouldundergodietarymodification,
counseling and education, or specialized nutrition therapy (see KDOQI Clinical Practice
Guidelines forNutrition in Chronic Renal Failure, Guidelines 24 and 25).
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Guideline 10.
BoneDisease andDisorders of CalciumandPhosphorusMetabolism(p. S143)
Bonedisease anddisorders of calciumandphosphorusmetabolismdevelopduring the course of
chronic kidney disease and are associatedwith adverse outcomes.

� PatientswithGFR<60mL/min/1.73m2 should be evaluated for bonedisease anddisorders
of calcium and phosphorusmetabolism.

� Patients with bone disease and disorders of bone metabolism should be evaluated and
treated (see forthcoming KDOQI Clinical Practice Guidelines on BoneMetabolism and
Disease in Chronic KidneyDisease).

Guideline 11.
Neuropathy (p. S156)
Neuropathydevelopsduring the courseof chronic kidneydiseaseandmaybecomesymptomatic.

� Patients with chronic kidney disease should be periodically assessed for central and
peripheral neurologic involvement by eliciting symptomsand signsduring routineoffice
visits or exams.

� Specialized laboratory testing for neuropathy in patients with chronic kidney disease is
indicated only in the presence of symptoms.

Guideline 12.
Associationof Level ofGFRwith Indices of Functioning andWell-Being (p. S161)
Impairments indomainsof functioningandwell-beingdevelopduringthecourseofchronickidney
disease and are associatedwith adverse outcomes. Impaired functioning andwell-beingmay be
related to sociodemographic factors, conditions causing chronic kidneydisease, complicationsof
kidney disease, or possibly directly due to reducedGFR.

� PatientswithGFR<60mL/min/1.73m2shouldundergoregularassessment for impairment
of functioning andwellbeing:

� To establish a baseline andmonitor changes in functioning andwell-being over
time;

� To assess the effect of interventions on functioning andwell-being.

Stratification of Risk for Progression of Kidney Disease and Development of Cardiovascular
Disease (Part 7, P. S170)
Themajoroutcomesof chronickidneydiseaseare lossof kidney function, leading tocomplications
andkidney failure, anddevelopmentof cardiovasculardisease.Thegoalsof Part 7are todefine risk
factors forprogressionof chronickidneydiseaseand todeterminewhether chronickidneydisease
is a risk factor for cardiovascular disease. Because of thewell-knownassociation of cardiovascular
disease and diabetes, the Work Group considered patients with chronic kidney disease due to
diabetes separately from patients with chronic kidney disease due to other causes. As described
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inAppendix 1, Table 153, theWorkGroup searchedprimarily for longitudinal studies that related
risk factors to loss of kidney function (Guideline 13) and that related proteinuria and decreased
GFR to cardiovascular disease (Guidelines 14and 15). Itwasbeyond the scopeof theWorkGroup
to undertake a systematic review of studies of treatment. However, existing guidelines and
recommendationswere reviewed, aswere selected studies, toprovide further evidenceof efficacy
of treatment.

Guideline 13.
FactorsAssociatedwithLoss of KidneyFunction inChronicKidneyDisease (p. S170)
The level of kidney function tends todeclineprogressivelyover time inmostpatientswith chronic
kidney diseases.

� The rate of GFR decline should be assessed in patientswith chronic kidney disease to:
� Predict the interval until the onset of kidney failure;
� Assess the effect of interventions to slow theGFR decline.

� Amongpatientswith chronic kidneydisease, the rateof GFRdecline shouldbeestimated
by:

� Computing the GFR decline from past and ongoing measurements of serum
creatinine;

� Ascertaining risk factors for faster versus slower GFR decline, including type
(diagnosis) of kidney disease and nonmodifiable andmodifiable factors.

� Interventions to slow the progression of kidney disease should be considered in all
patientswith chronic kidney disease.

� Interventions that have been proven to be effective include:
(1) Strict glucose control in diabetes;
(2) Strict blood pressure control;
(3) Angiotensin-convertingenzymeinhibitionorangiotensin-2receptorblockade.

� Interventions that have been studied, but the results of which are inconclusive,
include:
(1) Dietary protein restriction;
(2) Lipid-lowering therapy;
(3) Partial correction of anemia.
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� Attempts shouldbemade toprevent andcorrect acutedecline inGFR.Frequent causesof
acute decline inGFR include:

� Volume depletion;
� Intravenous radiographic contrast;
� Selectedantimicrobialagents(forexample,aminoglycosidesandamphotericinB);
� Nonsteroidal anti-inflammatory agents; including cyclo-oxygenase type 2

inhibitors;
� Angiotensin-convertingenzyme inhibitionandangiotensin-2 receptorblockers;
� Cyclosporine and tacrolimus;
� Obstruction of the urinary tract.

� Measurements of serum creatinine for estimation of GFR should be obtained at least
yearly in patientswith chronic kidney disease andmore often in patientswith:

� GFR<60mL/min/1.73m2;
� Fast GFR decline in the past (>4mL/min/1.73m2 per year);
� Risk factors for faster progression;
� Ongoing treatment to slow progression;
� Exposure to risk factors for acuteGFR decline.

Guideline 14.
Associationof ChronicKidneyDiseasewithDiabeticComplications (p. S198)
The risk of cardiovascular disease, retinopathy, and other diabetic complications is higher in
patientswith diabetic kidney disease than in diabetic patientswithout kidney disease.

� Prevention, detection, evaluation, and treatment of diabetic complications in patients
with chronic kidneydisease should followpublishedguidelines andposition statements.

� Guidelines regarding angiotensin-converting enzyme inhibitors or angiotensinreceptor
blockers and strict blood pressure control are particularly important since these agents
may prevent or delay some of the adverse outcomes of both kidney and cardiovascular
disease.

Application of published guidelines to diabetic patientswith chronic kidney disease should take
into account their “higher risk” status for diabetic complications.
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Guideline 15.
Associationof ChronicKidneyDiseasewithCardiovascularDisease (p. S204)
Patientswith chronic kidneydisease, irrespective of diagnosis, are at increased riskof cardiovascular
disease(CVD),includingcoronaryheartdisease,cerebrovasculardisease,peripheralvasculardisease,
andheart failure.Both traditional and “chronic kidneydisease related (nontraditional)”CVDrisk
factorsmay contribute to this increased risk.

� All patientswith chronic kidney disease should be considered in the “highest risk” group
for cardiovascular disease, irrespective of levels of traditional CVD risk factors.

� All patientswith chronic kidneydisease should undergo assessment ofCVDrisk factors,
including:

�Measurement of “traditional” CVD risk factors in all patients;
� Individual decision-making regarding measurement of selected “CKD-related”
CVD risk factors in some patients.

� Recommendations forCVDrisk factorreductionshouldtake intoaccount the“highest-risk”
status of patientswith chronic kidney disease.

© 2002National Kidney Foundation, Inc.
Available at http://www.kidney.org/professionals/kdoqi/guidelines_ckd/ex2.htm#ckdex1

AppendixBisanExecutiveSummaryof theNationalKidneyFoundation.K/DOQIClinicalPractice
Guidelines for Chronic KidneyDisease: Evaluation, Classification and Stratification. Am J Kidney
Dis 39:S1-S000, 2002 (suppl 1). Reprintedwith permissionof theNationalKidneyFoundation.

The full text of these guidelineswith references canbe accessed at:
http://www.kidney.org/professionals/KDOQI/guidelines_ckd/toc.htm
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