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Managing Progressive Kidney Disease

Objectives: Following completion of the training the 
participants will be able to:

• Discuss the standards of care for patients with 
CKD

• Describe key tests for identifying and monitoring 
CKD

• Summarize key prognostic factors in staging CKD
• Develop a strategy for improving CKD outcomes 

in the primary care setting
• Describe indications for referral to nephrology
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Guidelines Reflect International Consensus on Treatment 
of CKD

• Clinic follow-up where modality education, dietary 
instruction, and comprehensive clinical management 
for at least six months prior to initiation

• CVD Risk: exercise, smoking, lipids
• Blood pressure < 130/80
• BMD CKD control of calcium, phosphorus, PTH
• Anemia: Hgb 11-12g
• Hepatitis B immunization
• Nephroprotection: ACEi, ARB
• Assessment for transplant and referral prior to 

initiation
• Access: functioning fistula or Tenchkoff at initiation

https://www.kdigo.org/nephrology_guideline_database/Compare_guideline_targets.php
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HP2010: Increase the Proportion of Persons With Type 1 
or Type 2 Diabetes and Chronic Kidney Disease Who 
Receive Recommended Medical Evaluation. Goal = 36

USRDS 2008 ADR

0

5

10

15

20

25

30

35

40

2000 2001 2002 2003 2004 2005 2006

Percent receiving (1) 2+ HbA1c and (2) 1 lipid and (3) 1 eye exam

4IHS Division of Diabetes 



USRDS 2008 ADR

HP2010: Increase the Proportion of Persons With Type 1 or 
Type 2 Diabetes and Chronic Kidney Disease Who Receive 
Recommended Treatment. Goal = 36
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Blood Pressure Control in CKD

https://www.kdigo.org/
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HP2010: Increase the proportion of treated chronic 
kidney failure patients who have received counseling on 
nutrition, treatment choices, and cardiovascular care 12 
months before the start of renal replacement therapy. 
Goal = 45%
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USRDS 2008 ADR

Preinitiation hemoglobin levels, 
by nephrologist care, 2006

Figure 3.3 (Volume 2)

Incident ESRD 
patients, 2006, with 
new (revised edition) 
Medical Evidence 
forms.
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USRDS 2008 ADR

HP2020: Increase the proportion of incident hemodialysis 
who use arteriovenous fistulas or have a maturing fistula as 
the primary mode of vascular access. 

Access at incidence–2006
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Defining optimal care is not the primary 
barrier to improved outcomes.

Delivering appropriate care to those 
who need it is the problem we must 

overcome.
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Lack of Appropriate Care/Late Referral

• More rapid progression
• Worse health status at time of initiation
• Higher mortality after starting RRT
• Decreased access to transplant
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Interventions to Improve CKD Outcomes

• Formal CKD education extends time to starting 
dialysis. Devins et al. AJKD. 2003

• Directed CKD care increases initial fistula utilization. 
Lee, W. et al. Nephrol. Dial. Transplant. 2006

• Multidisciplinary care improves survival. 
Hemmerlgarn et al. JASN 2007

• CKD clinics decreased hospitalizations postinitiation.  
Goldstein et al. AJKD. 2004.
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Models of Improving Care

• Private Office
• RPA  Advanced CKD Patient Management Toolkit
• Small studies showing improved outcomes with 

disease management, multidisciplinary teams, 
nurse practitioners and physician assistants

• HMO
• Kaiser of Southern California

• Public Health Setting:
• Community Health Center
• Indian Health 

13IHS Division of Diabetes 



Southern California Kaiser Permanente

• 3 million members
• eGFR reporting implemented 2003
• Modified staging by splitting Stage 3 into:

• High risk: proteinuria, DM, eGFR + 1/2 age <85
• Low risk: chronic Stage 3

• 67% diabetic
• 10% African American
• Integrated approach

Rutkowski et al. AJKD. 2009 14IHS Division of Diabetes 



CKD by Stage–KPSC

STAGE No. of Members Mean Age

1 4048 50.7

2 7127 61.5

3 
modified

55485 69.3

4 5009 71.5

5 
future RRT

336 65.6

Total 72005 67.7
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Chronic Stage 3

• Not DM
• UACR < 300mg/g
• eGFR + age/2 < 85
• 48,734 members vs. 55,485 Stage 

3modified
• 71% > 70 years
• Not targeted for population management
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Nephrology Referral

• 60 full-time nephrologists
• No disincentive for primary care to refer 

early
• Culture of early referral
• 32% CKD patients seen in last 5 years
• 24% CKD patients seen in last 12 months
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Nephrology Referral Guidelines

• CKD 4–5 unless aggressive management 
not indicated

• CKD 1–3, consider referral if:
• Proteinuria > 1000mg/d
• Refractory HTN
• Clarification of diagnosis
• Unexplained acute decrease in eGFR

• Most CKD 1–3 patients fully integrated with 
other population care efforts
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Nephrology Visits by CKD Stage 

CKD Stage Number Past 5 
Years %

Past 12 
Months %

1 4048 16 10

2 7127 23 15

3 modified 55485 29 21

4 5009 87 77

5 future RRT 336 97 89

Total 48734 32 24
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Population Care Management System

• 85% of visits by CKD patients are to PCPs
• 79% of these visits coded for CKD
• Patient-specific information and advice provided at 

time of visit
• EMR includes care management summary sheet and 

algorithm based reminders
• Decision support through provider education 
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Quality Indicators: Stages 1–5

Indicator Number %

BP>129/79 42466 56.4

No UACR in past 
12 months

15765 20.9

DM or Proteinuria 
No ACEi or ARB

12184 16.2

No LDL in past 12 
months

8350 11.1

LDL > 100 mg/dl 26557 39.6
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Quality Indicators: Stages 4–5

Indicator Number %

No Hgb in past 12 
months (CKD 3-5) 8461 13.9

Hgb<11g/dl 
(CKD 3-5)

6603 12.6

Hospital Days
/pt/year

2.5

No neph. visit in 
past 12 months 1225 23.0

Not attending RRT 
Class 3291 61.9
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Optimal Start of ESRD Therapy, July–Dec 2007

Number %

New ESRD 392

New PD 46 12

Preemptive 
Transplants

10 3

AV Fistula 1st HD 140 36

AV Graft 1st HD 21 5

Catheter 1st HD 175 45

Optimal Start 196 54
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Defining optimal care is not the primary 
barrier to improved outcomes.

Delivering appropriate care to those 
who need it is the problem we must 

overcome.
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Health Disparities in CKD Must be Addressed

Incident ESRD patients; rates adjusted for age and gender.

USRDS ADR, 2007 25IHS Division of Diabetes 



The Greatest Opportunity Is in Improving Care of Diabetics

Incident ESRD patients; rates adjusted for age, gender, and race

USRDS ADR, 2008 26IHS Division of Diabetes 



Diabetes (DM) and Hypertension (HTN) Often Coexist in CKD

USRDS ADR, 2006

Distribution of CKD, HTN, and diabetic patients in Medicare population, 2004.
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Even Early Referral Is Too Late to Intervene

100

10

0

No Treatment

Current Treatment

Early Treatment

4 7 9 11

Time (years)

Kidney Failure

G
F
R

 (
m

L/
m

in
/1

.7
3

2
)

28IHS Division of Diabetes 



Challenges to Improving CKD Care

• CKD remains underdiagnosed
• Implementation of recommended care is 

poor
• Many clinicians feel inadequately educated 

• Uncertain about how to interpret diagnostic tests
• Unclear about clinical recommendations
• Low confidence in their ability to successfully 

manage CKD
• Indications for, and process of, referral poorly 

defined
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The National Kidney Disease Education Program

The National Kidney Disease Education 
Program (NKDEP) aims to reduce the 
morbidity and mortality caused by kidney 
disease and its complications by:

• Improving early detection of CKD
• Facilitating identification of patients at greatest 

risk for progression to kidney failure
• Promoting evidence-based interventions to slow 

progression of kidney disease
• Supporting the coordination of federal responses 

to CKD
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The Chronic Care Model (CCM)
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What it Means for CKD

• An approach to reducing health disparities 
in chronic disease through systems change

• CCM provides a much-needed paradigm for 
how to improve CKD detection and 
management

• Offers a systematic way to identify needs 
and set priorities
• Makes it clear which elements we need to 

address including the primary care/nephrology 
relationship
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What Can Primary Care Providers Do?

• Recognize and test at-risk patients: 
monitor eGFR and UACR

• Screen for anemia (Hgb), malnutrition 
(albumin), metabolic bone disease (Ca, 
Phos., PTH)

• Treat cardiovascular risk, especially with 
smokers and hypercholesterolemia

• Refer to dietitian for nutritional guidance 
• Educate patients about CKD and treatment
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Performance Measures

• Improve screening of patients with DM
• eGFR and UACR

• Improve management of CKD
• BP control
• ACE inhibitors and ARBs

• Improve screening for complications
• Anemia, malnutrition, metabolic bone disease, 

lipid disorders 

• Improve CKD education: Four key concepts
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AADE Position Statement on Diabetic Kidney Disease

• 1. The diabetes educator is in a unique position to 
incorporate kidney education while providing 
continuity of self management skills and education 
to patients.

• 2. Each person with diabetes and DKD needs a 
personalized education plan, which incorporates 
kidney content into the AADE7™ Self-Care 
Behaviors.

• 3. Those patients who will require renal 
replacement therapy will be well served by 
early DKD education and discussion about 
renal replace therapy options.

2009
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Identifying and Monitoring CKD

• eGFR
• UACR
• Staging
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• Kidney Function. Glomerular filtration rate 
(GFR) <60 mL/min/ 1.73 m2 for ≥ 3 
months with or without kidney damage

OR

• Kidney damage for ≥ 3 months, with or 
without decreased GFR, manifested by 
either:
• Pathologic abnormalities

• Markers of kidney damage, i.e., proteinuria

National Kidney Foundation (NKF) Definition of CKD

(National Kidney Foundation. Am J Kidney Dis. 2002;39(suppl 1):S1-S266)
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• GFR is equal to the sum of the filtration 
rates in all of the functioning nephrons

• Estimation of the GFR gives a rough 
measure of the number of functioning 
nephrons

• GFR cannot be measured directly

What is Glomerular Filtration Rate (GFR)?

38IHS Division of Diabetes 



• Cardiac output = 6 L/min
• X 20% of CO goes to kidneys = 1.2L/min
• X Plasma is 50% blood volume = 600 

ml/min
• X Filtration Fraction of 20% = 120 ml/min

GFR
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• Not the GFR. It’s an estimate
• Population-based
• Like all estimates of kidney function based 

on creatinine:
• Cr must be stable

• Affected by muscle mass

• Creatinine standardization

eGFR
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• Diagnosis: Approximately 40% people are 
identified with CKD based on urine albumin alone. 
Early marker of kidney damage (ACR >30 mg/g) 
due to diabetes, glomerular disease, hypertension

• Prognosis: Urine albumin is an important 
prognostic marker (particularly in diabetic kidney 
disease) and may be used to monitor and guide 
therapy

• Marker for cardiovascular disease. Hypothesized 
marker of generalized endothelial dysfunction 

• Hypothesized surrogate outcome for kidney 
disease progression and CVD risk reduction

• A tool for patient education and self-management 
(like eGFR, eAG)

Proteinuria: Important in Screening, Diagnosing, and  Treating
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• “Recently a wave of emails came through 
on the American College of Clinical 
Pharmacy's Nephrology Practice Research 
Network (PRN) listserv regarding 
microalbumin testing. It seems that 
every institution has a different (and 
onerous) way to request a urine 
albumin/creatinine ratio. As a result, 
oftentimes, the wrong test (albumin, 
microalbumin only) gets done.” 

NKDEP Listserv
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LOINC Codes for Urine Albumin Tests

12842-1 PROTEIN MCNC 12H UR QN
21482-5 PROTEIN MCNC 24H UR QN
26034-9 PROTEIN MCNC PT UR QN
26801-1 PROTEIN MRAT 12H UR QN
2889-4 PROTEIN MRAT 24H UR QN
13801-6 PROTEIN/CREATININE MCRTO 24H UR QN
2890-2 PROTEIN/CREATININE MCRTO PT UR QN
34366-5 PROTEIN/CREATININE RATIO PT UR QN
40662-9 PROTEIN^RESTING MRAT 12H UR QN
40663-7 PROTEIN^UPRIGHT MRAT 12H UR QN
18373-1 PROTEIN MRAT 6H UR QN
20454-5 PROTEIN ACNC PT UR ORD TEST STRIP
27298-9 PROTEIN ACNC PT UR QN
2887-8 PROTEIN ACNC PT UR ORD
2888-6 PROTEIN MCNC PT UR QN
32209-9 PROTEIN ACNC 24H UR ORD TEST STRIP
32551-4 PROTEIN MASS XXX UR QN
35663-4 PROTEIN MCNC XXX UR QN
5804-0 PROTEIN MCNC PT UR QN TEST STRIP
40486-3 PROTEIN/CREATININE RATIO 24H UR QN
34535-5 MICROALBUMIN/CREATININE RATIO PANEL - PT UR QN
14956-7 ALBUMIN MRAT 24H UR QN DETECTION LIMIT = 20 MG/L MICROALB  
14957-5 ALBUMIN MCNC PT UR QN DETECTION LIMIT = 20 MG/L MICROALB  
1753-3 ALBUMIN ACNC PT UR ORD
1754-1 ALBUMIN MCNC PT UR QN
1755-8 ALBUMIN MRAT 24H UR QN
21059-1 ALBUMIN MCNC 24H UR QN
30003-8 ALBUMIN MCNC 24H UR QN DETECTION LIMIT = 20 MG/L MICROALB  
43605-5 ALBUMIN MCNC 4H UR QN DETECTION LIMIT = 20 MG/L
43606-3 ALBUMIN MRAT 4H UR QN DETECTION LIMIT = 20 MG/L
43607-1 ALBUMIN MRAT 12H UR QN DETECTION LIMIT = 20 MG/L
1757-4 ALBUMIN RENAL CLEARANCE VRAT 24H UR QN
13705-9 ALBUMIN/CREATININE MCRTO 24H UR QN PROTEIN.A
14585-4 ALBUMIN/CREATININE SCRTO PT UR QN PROTEIN.A
14958-3 ALBUMIN/CREATININE MCRTO 24H UR QN DETECTION LIMIT = 20 MG/L MICROALB  
14959-1 ALBUMIN/CREATININE MCRTO PT UR QN DETECTION LIMIT = 20 MG/L MICROALB  
30000-4 ALBUMIN/CREATININE RATIO PT UR QN DETECTION LIMIT = 20 MG/L MICROALB  
30001-2 ALBUMIN/CREATININE RATIO PT UR QN DETECTION LIMIT = 20 MG/L TES  MICROALB  
32294-1 ALBUMIN/CREATININE RATIO PT UR QN
44292-1 ALBUMIN/CREATININE MCRTO 12H UR QN DETECTION LIMIT = 20 MG/L
9318-7 ALBUMIN/CREATININE MCRTO PT UR QN
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The ratio of albumin to creatinine in a spot urine 
specimen correlates closely, in adults, to total 

albumin excretion:

Albumin (mg/dl)__ ≈ Albumin excretion 
Creatinine (mg/dl)       in grams/24 h

However, generally expressed as mg albumin/g 
creatinine:

Normoalbuminuruia <30 mg/g
micro-albuminuria 30-300 mg/g
macro-albuminuria >300 mg/g

UACR is a continuous variable and the above terms will 
be replaced with a single term e.g. urine albumin

Urine Albumin/Creatinine Ratio (UACR)
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• Clinical Issue: Clinical usefulness of 
quantitative urine protein 
measurements

• Our providers have serious questions about 
the clinical usefulness of quantitative urine 
protein measurements for diabetics already 
identified, and on ACEis, and the time it 
would take to convince most of our 
population to do a quantitative urine 
protein.

Primary Provider Listserv
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RENAAL; Initial antialbuminuric response predicts renal outcome

De Zeeuw et al; Kidney Int 2004

46IHS Division of Diabetes 



Urine Albumin Testing–IHS Cost

• In-house UACR $2.30–$9.10
Mean   $3.50

Siemens Dimension, DCA 2000
Coulter DxC 600

• Send out UACR $6.31–$10.00
Mean    $8.00

Quest
LabCorps
RML

Bert Tallant, Santa Fe Indian Hospital
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• Screening
• Perform an annual test to assess urine 

albumin excretion in Type 1 diabetic patients 

with diabetes duration of > 5 years and in all 

Type 2 diabetic patients, starting at diagnosis

ADA 2008 Standards of Care
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• eGFR > 60 too inaccurate for clinical use 
although staging demands accuracy above 
60

• “Damage” criteria is usually proteinuria -? 
Significance when eGFR>60 and no known 
kidney disease, HTN or DM

• 40% of NHANES-based CKD estimate have 
eGFR > 60

Caveats to Staging
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• Age-related decline makes up much of 
Stage 3

• Most do not progress to ESRD
• Still a CVD risk factor but what implications 

for 75-year-old with eGFR 59

Age
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GFR is probably too narrow a basis on 
which to make diagnosis and prognosis 
(stage)

eGFR
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• Eliminate Stages 1 and 2.
• Use of numbered stages promises more 

than it delivers. Instead use descriptive 
terms: moderate, severe, kidney failure.

• Use age as a modifier.
• Don’t use measures which are not proven 

to associated with risk to inflate burden of 
CKD.

• DM, Urine Albumin, BP, eGFR.

Suggestions
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Proteinuria—as important as eGFR, Maybe more

• Community-based cohort study of 920,000 pts
• Risks of mortality, MI, progression to kidney 

failure associated with a given level of eGFR are 
independently elevated with higher levels of 
proteinuria

• Example: who’s at higher risk? 
• pt with eGFR >60 and UACR 400 mg/g= Stage 1 
• pt with eGFR of 50 and UACR <30mg/g=Stage 3
• The first pt has 2-10x higher risk than the second!

JAMA 2010;303(5):423-429
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Materials

Quick Reference on UACR and GFR
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Materials

GFR UA Tear Pad
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GFR Pad –
Provider reference 
(back)
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

CKD Brochure
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New Materials

Diet Report Card
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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New Materials

Provider Resource
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Performance Measures

• Improve screening of patients with DM
• eGFR and UACR

• Improve management of CKD
• BP control
• ACE inhibitors and ARBs

• Improve screening for complications
• Anemia, malnutrition, metabolic bone disease, 

lipid disorders 

• Improve CKD education: Four key concepts
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Nephrology Referral

• To assist with diagnostic challenge (e.g. decision to 
biopsy)

• To assist with therapeutic challenge (e.g. blood 
pressure)

• Rapid progression

• Most primary kidney diseases, (e.g. 
glomerulonephridites)

• Preparation for renal replacement therapy
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Guidelines on Referral

• CARI (Australia) GFR<30
• CSN (Canada) GFR<30
• EBPG (Europe) GFR<30
• KDOQI GFR<30

https://www.kdigo.org/ 82IHS Division of Diabetes 



Does Early Intervention = Early Referral?

• ...how much of what nephrologists do could 
be done just as safely and effectively in 
primary care, and how much of an overlap 
is there between nephrology, diabetes, 
cardiology and the care of older people? 
(NICE, 2008)

www.nice.org.uk/cg073
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Nephrology Referral

• Regardless of when you refer, consider:

• Obtaining preliminary evaluation (e.g. 
ultrasound, screening serologies)

• Providing consultant with patient history 
including serial measures of renal function

• Like all successful relationships, this requires work 
and good communication. Be explicit about what 
you want out of this relationship. Help your referring 
nephrologist be the consultant you need him/her to 
be.
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Lessons Learned From IHS

• CKD is part of primary care
• Changing patterns of care requires changing “the 

system” (CCM)
• Improvement in care results from changes 

implemented by physicians and nonphysician health 
professionals

• Implemented through diabetes care delivery 
system; not specialty clinic based

• Surveillance and prevention are part of multisystem 
chronic disease control

• Emphasis on ensuring that patient received care 
from competent and interested individual, not 
referral
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Incident Rates of ESRD due to Diabetes 1980-2008

per million population, by age, gender, race, and ethnicity 
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Improving CKD Care

• Improving the care of people with CKD requires 
changing clinical practice in settings where high risk 
populations are served

• Providers change their practice based on scientific 
evidence and the expectations of their patients

• Improving care of patients prior to referral to 
subspecialty care is necessary to provide better 
subspecialty care

• Achievement of this goal includes facilitating a 
redefinition of the primary care/nephrology 
relationship
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Improving CKD/Bottom line

• Follow eGFR and UACR

• Control blood pressure

• Talk to the patient about CKD
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Questions and Comments: andrew.narva@nih.gov
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