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What Is Chronic Kidney Disease? 





National Kidney Foundation (NKF) 
Definition of Chronic Kidney 
Disease (CKD) 

·GFR < 60 mL/min/1.73 m2 for ² 3 months with  
or without kidney damage 

OR 

·Kidney damage for ² 3 months, with or without 
decreased GFR, manifested by either 

·Pathological abnormalities or 

·Markers of kidney damage, eg, proteinuria 

GFR = glomerular filtration rate. 

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266. 



Chronic Kidney Disease (CKD): 
Innovations in Disease 
Management 
 Educational Objectives 

 

·Outline demographics 

·Review the Economic Impact of CKD 

·Propose strategies to slow progression and improve 

outcomes 

·Plan for treatment of ESRD 



NHANES Data 

2003 



CKD=chronic kidney disease. 
GFR=glomerular filtration rate. 
Levey et al. Ann Intern Med. 2003;139:137-147. 
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CKD Is Common: ~ 27 Million 
Americans Have CKD 

*Prevalent dialysis patients. 

1. US Renal Data System. USRDS 2007 Annual Data Report: Atlas of Chronic Kidney Disease and End-Stage Renal Disease in the United 
States. 2007;  
2. Coresh J, et al. JAMA. 2007;298:2038-2047; 3. Available at: http://www.kidney.org/news/newsroom/newsprint.cfm?id=51. Accessed 
April 18, 2008. 

Stage of CKD GFR (mL/min/1.73m2) n 

1 ² 90*  3,600,000 

2 60-89*  6,500,000 

3 30-59*  15,500,000 

4 15-29*  700,000 

5 < 15*  341,000* 



The Prevalence of CKD Is Increasing  
in the United States 

·1 in 9 adults has CKD 

·Prevalence of CKD stages 1-4 
increased from 10.0% to 13.1% 
within a 16-year period 

·Increasing prevalence of CKD is 
partly explained by the 
increasing prevalence of 
diabetes and hypertension 

·Approximately 35% of CKD 
patients have been evaluated by 
a nephrologist* 

*Data derived from Medicare and medicaid patients. 

Coresh J, et al. JAMA. 2007;298:2038-2047. US Renal Data System. USRDS 2007 Annual Data Report: Atlas of Chronic Kidney  

Disease and End-Stage Renal Disease in the United States. 2007. 
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THE WHEEL : 
Barsoun, R, NEJM Mar 9th, 2006:  

36 Million People with CKD to die 
worldwide by 2015 



In 1997, the National Kidney Foundation ς Dialysis Outcome Quality 
Initiative (NKF-DOQI) Revolutionized Dialysis Care  



άǘƘŜ hǿƴŜǊǎ aŀƴǳŀƭέΥ 
Chapter 1 

Annals July 2003 



CǊƻƳ 9{w5 ΧΧ ¢ƻ /Y5 
·Optimization of Care of 

Patients With Chronic 
Kidney Disease (CKD) - 
The Key to Improved 
ESRD Outcomes 

 



Optimal CKD Patient Care 

Adapted from Pereira BJ. Kidney Int. 2000;57:351-365. 

Early Detection of CKD 

Delay 
progression 

Prevent 
complications 

Treat  
co-morbidities  

Prepare 
for RRT 

ACEi or ARB Anemia Cardiac disease Educate patient 

BP control Malnutrition  Vascular disease 
Select RRT 
modality  

Blood sugar 
control  

Osteodystrophy Diabetes 

Protein 
restriction? 

Acidosis 

Create access 

Initiate dialysis 
in a timely 
fashion 



Why is CKD a Problem? 



CKD Morbidity and Mortality 
·Reduced eGFR is independently associated with an increased risk of 

death, CV events, and hospitalization 

eGFR = estimated glomerular filtration rate (mL/min/1.73 m2); HR = hazard ratio. 

Go AS, et al. N Engl J Med. 2004;351:1296-1305. 
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Increased Incidence of Atherosclerotic Vascular Disease 
and Congestive Heart Failure in Patients With CKD 

*Rates are reported per 100 patient-years; ÀASVD (atherosclerotic vascular disease) was defined as first 
occurrence of acute MI, cerebrovascular accident/transient ischemic attack, or peripheral vascular disease. 

Foley RN, et al. J Am Soc Nephrol. 2005;16:489-495.  

ÈIn patients with CKD, screening strategies and therapeutic management 

should be tailored as much toward the prevention of cardiovascular 

disease as toward the prevention of ESRD. 
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CV Mortality in General Population (GP) 
& Dialysis Patients, By Race  
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Expected Remaining Lifetimes (Years) 
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Patient population: Kaiser Permanente Northwest Division patients with estimated GFRÀ < 90 followed up to 66 months or until 

RRT, death, or disenrollment from health plan.  

*RRT = renal replacement therapy; ÀGFR = mL/min/1.73 m2.  

Keith DS, et al. Arch Intern Med. 2004;164:659-663.  

Death Is Recognized To Be a More Common Event Than 
Dialysis in CKD 
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Chronic Kidney Disease (CKD): 
Innovations in Disease 
Management 
 Educational Objectives 

 

·Outline demographics 

·Review the Economic Impact of CKD 

·Propose strategies to slow progression and improve 

outcomes 

·Plan for treatment of ESRD 



Kidney Failure Is a Rapidly  
Growing Problem 
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CKD Risk Factors 
·Susceptibility factors ɀ advanced age, racial/ethnic 

minority status, family history  

·Predisposing factors ɀ diabetes, hypertension, kidney-
specific disease (eg, glomerular diseases) 

·Progression factors ɀ hyperglycemia, hypertension, 
proteinuria, smoking  

Manley HJ. J Manag Care Pharm. 2007:13;S6-S12. 



Medicare Population--2004 
Distribution of CKD, HTN, & Diabetes 

2006 ADR USRDS 



2006 ADR USRDS 

Medicare Population--2004 
Distribution of Costs CKD, HTN, & Diabetes 



Costs of Kidney Failure Are High 

(in $billions for 2000) 

Kidney 
Failure 
Care  

 

$19.3 
Billion  

$17.8 
Billion  

esrd

non-esrd

population

Total 
NIH  
Budget 

Kidney Failure Accounts for 6% of Medicare 

Payments 

Lost Income for Patients Is $2-4 Billion/Yr 

A 



Costs of Kidney Failure Are High 

in 2010 = 40 Billion Dollars 

 

 

Kidney Failure Accounts for 13.5% of 

Medicare Payments 

 

 



Why is CKD a Problem? 
Late Referral 
Nephrology Manpower Issue 
Limited Systematic CKD Programs 



Key Challenge:  Demonstrate that Nephrology office can realize revenue 
                          growth opportunities with minimal investment and risk  
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PCP Must Be Engaged 
·There are approximately 15 million people with GFR 

30ɀ59 mL/min/1.73 m2 1,2 

·There are approximately 7,000 full-time nephrologists 
practicing in the US3 

·Therefore, PCPs must be actively involved in treating 
and managing the care of patients with mild to 
moderate CKD  

 
 

1. US Renal Data System. USRDS 2007 Annual Data Report: Atlas of Chronic Kidney Disease and End-Stage Renal Disease in 
the United States. 2007; 2. Coresh J, et al. JAMA. 2007;298:2038-2047; 3. Rosenberg ME. J Am Soc Nephrol. 2007;18:1027-
1033.  



Chronic Kidney Disease (CKD): 
Innovations in Disease 
Management 
 Educational Objectives 

 

·Outline demographics 

·Review the Economic Impact of CKD 

·Propose strategies to slow progression and improve 

outcomes 

·Plan for treatment of ESRD 



At 
increased 
risk 

Kidney 
damage 

Mild  
®Kidney 
function  

Moderate 
®Kidney 
function  

Severe 
®Kidney 
function  

Kidney 
failure 
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Primary Care Physician + 

Cardiology/ Endocrinology  

Nephrology Team 

Co-Management of Pts with CKD 



Optimal CKD Patient Care 

Adapted from Pereira BJ. Kidney Int. 2000;57:351-365. 

Early Detection of CKD 

Delay 
progression 

Prevent 
complications 

Treat  
co-morbidities  

Prepare 
for RRT 

ACEi or ARB Anemia Cardiac disease Educate patient 

BP control Malnutrition  Vascular disease 
Select RRT 
modality  

Blood sugar 
control  

Osteodystrophy Diabetes 

Protein 
restriction? 

Acidosis 

Create access 

Initiate dialysis 
in a timely 
fashion 



Collaborative Roles in CKD Care 

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266. 

Nephrolog
ist 

PCP 

GFR 
<15 30-16 59-30 89-60 

·Anemia 
management 

·Renal 
osteodystrophy 
management 

·Modification of 
cormorbidites of 
CKD 

·Anemia management 

·Renal osteodystrophy 
management  

·Access placement 
and modality 
selection 

·Transplant 
evaluation 

 

·Anemia 
management 

·Kidney 
replacement 
therapy 

·Hypertension/DM 
control  

·Referral  

·Hypertension/DM 
control  

·Referral  

·Hypertension/DM 
control  



Systemic Factors Leading to 
Suboptimal Clinical Outcomes 
·Late  

· Diagnosis of CKD 

· Referral to a nephrologist 

·Lack of  
· Awareness of existing clinical practice guidelines 

· Familiarity with risk factors for CKD  

· Clinical and administrative resources  

·Fragmentation of care  

·Insufficient use of therapies to slow the progression of CKD  

·Insufficient treatment of complications of CKD or comorbid 
conditions 

·Abrupt transition to RRT  

Rastogi A, et al. Adv Chronic Kidney Dis. 2008;15:19-28. 

Boulware LE, et al. Am J Kidney Dis. 2006;48:192-204. 



CKD Is Underdiagnosed and 
Undertreated 
·74% of patients with CKD are undiagnosed 

Ryan TP, et al. Am J Med. 2007;120:981-986. 

74% 

N = 24,492 

¶ Laboratory reporting of eGFR alone does not result in an optimal 

rate of clinical diagnosis 



Who To Screen? 

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266.  

Brown WW, et al. Am J Kidney Dis. 2003;42:22-35. 

Clinical Factors Sociodemographic Factors 

Diabetes 

Hypertension 

First-degree relative  
of patient with hypertension, 
diabetes, CKD  

Autoimmune diseases  

Systemic infections 

Urinary tract disease/obstruction  

Neoplasia  

Recovery from acute kidney failure 

Exposure to certain drugs 

Older age 

Ethnicity: African American, American 
Indian, Hispanic, Asian, or Pacific 
Islander 

Exposure to certain chemical and 
environmental conditions 

Low income/education 

Potential Risk Factors for CKD 



SCr Does Not Accurately Reflect  
Kidney Function 

CrCl = creatinine clearance; SCr = serum creatinine. 

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266. 

70-Year-Old, 50-kg 

White Woman 

25-Year-Old, 70-kg  

Black Man 

SCr 1.2 mg/dL 1.2 mg/dL 

CrCl as estimated by 

Cockcroft-Gault formula 
34.4 mL/min  93.2 mL/min  

GFR as estimated by 

MDRD study equation 
47.2 mL/min/1.73 m2 95.0 mL/min/1.73 m2 

eGFR is considered the best index of kidney function 

 in both health and disease 



Estimated GFR 

(mL/min/1.73 m2) 
= 

186 x (Cr)-1.154 x (age)-0.203 ³ (0.742 if 

female) ³ (1.210 if African American) 

56.7 

(mL/min/1.73 m2) 
= 186 ³ (1.6)-1.154 ³ (62)-0.203  ³ (1.210) 

How to Screen?  
 

·Cockcroft-Gault formula 

ÈGFR calculators are readily available 

ï http://kidney.org 

ï http://nephron.com/cgi-bin/MDRD.cgi 

ÈScreening should also include urine dipstick for proteinuria 

MDRD = modification of diet in renal disease. 

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

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266. 

¶MDRD Study Equation 

CrCl (mL/min) = 
140-age 

SCr 
³ 

weight (kg) 

72 
³ 

0.85 if 

female 

Study Equations Available for Estimating GFR in Adults 

³ 
80  

72 
54.17 (mL/min) 

140ï62 

1.6 
= 



Online Tools Available to Clinicians 

· Clinical action plans 

· http://www.kidney.org/professionals/kdoqi/cap/index.html  

· Understanding GFR fact sheets 

· http://www.nkdep.nih.gov/resources/glomerular_filtration_rate.htm  

· Frequently asked questions about estimated GFR values 

· http://www.nkdep.nih.gov/professionals/gfr_calculators/gfr_faq.htm  

· CKD quick reference card 

· http://www.nkdep.nih.gov/resources/chronic_kidney_disease_reference.htm 

· Clinical practice guidelines 

· http://www.kidney.org/professionals/KDOQI/  

· ICD-9 codes 

· http://www.kidney.org/professionals/kls/pdf/icd9codes.pdf  

National Kidney Disease Education Program 
(NKDEP)  

http://www.nkdep.nih.gov/professionals/inde
x.htm  

National Kidney Foundation  
 

http://www.kidney.org/professionals/t
ools/  



Role of PCPs in CKD Management 

PCPs = primary care physicians. 

National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266. 

Screen patients at risk for CKD 

Timely referral to nephrologist 

Collaborate with nephrologist to 

¶Implement CKD care plan 

¶Periodically monitor complications and comorbidities  

¶Intervene to prevent or delay kidney and cardiac disease 

¶Supply ongoing patient education 



NKF KDOQITM Guidelines:  
When to Consult a Nephrologist 

NKF KDOQITM is a trademark of the National Kidney Foundation, Inc.  

NKF KDOQITM Guidelines. Available at http://www.kidney.org/professionals/KDOQI/guidelines.cfm.  

Accessed April 16, 2008.  

Patients that require assessment for complications of 

decreased GFR include 

¶Moderately (stage 3) or severely (stage 4) decreased GFR  

¶Risk factors for faster decline in GFR  

¶Cardiovascular disease  

Consultation and/or comanagement with a kidney disease 

care team during stage 3 is recommended, as is referral 

to a nephrologist at stage 4 



Benefits of Early Nephrology 
Referral 

·After nephrology referral, GFR decline slowed significantly and was 
associated with better survival 

Adapted from Jones C, et al. Nephrol Dial Transplant. 2006:21;2133-2143.  
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