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Classification of CKD by Diagnosis
• Diabetic Kidney Disease
• Glomerular diseases (autoimmune diseases, 

systemic infections, drugs, neoplasia)
• Vascular diseases (renal artery disease, 

hypertension, microangiopathy)
• Tubulointerstitial diseases (urinary tract infection, 

stones, obstruction, drug toxicity)
• Cystic diseases (polycystic kidney disease)
• Diseases in the transplant (Allograft nephropathy, 

drug toxicity, recurrent diseases, transplant 
glomerulopathy)
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Incidence and Prevalence of End-Stage 
Renal Disease in the US
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Incident ESRD patients; rates adjusted for age & gender.

Incidence varies widely by race and ethnicity
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≥60 
mL/min/1.73 m2

45 
mL/min/1.73 m2

59 
mL/min/1.73 m2

The perils of using serum creatinine to “guess” 
level of renal function
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• Diabetes mellitus

• Hypertension

• Cardiovascular disease

• Family members of patients with ESRD

Note on pediatric patients: 
– CKD may start with childhood obesity
– No recommendations for routine testing

The people to test are those at greatest risk
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Early treatment can make a difference
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Percent of patients with CKD, by demographic characteristics, 
comorbidity, & dataset, 2011
Table 2.d (Volume 1)

Medicare patients age 65 & older & Truven Health MarketScan patients age 50–64, alive & eligible for all of 
2011. CKD claims as well as other diseases identified in 2011. NHANES 2005–2010 participants, age 20 & older; 
eGFR estimated by CKD-EPI equation.
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Adjusted odds ratios of CKD in 
NHANES participants, by risk factor
Figure 1.4 (Volume 1)

NHANES 1988-1994 & 2005-2010 participants age 20& older; single sample estimates of 
eGFR and ACR. Adjusted: age, gender, race; eGFR calculated using CKD-EPI equation.
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• An estimate based on population data--not 
the patient’s actual GFR

• Not reliable when used with patients: 
– with GFR above 60 ml/ min/1.73 m2

– with rapidly changing creatinine levels 
(e.g., acute renal failure in the ICU)

– with extremes in muscle mass, e.g. 
cachexia or paraplegia 

– under age 18
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• Recognize and test at‐risk patients 

• Educate patients about CKD and treatment 

• Focus on good glycemic control in people with 
diabetes

• For those with CKD:
– Blood pressure below 130/80
– Use an ACE inhibitor or ARB
– More than one drug is usually required
– A diuretic should be part of the regimen
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Monitor eGFR and UACR

Treat cardiovascular risk, especially with smokers 
and hypercholesterolemia

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

Refer to dietitian for nutritional guidance 

Consult or team with a nephrologist

Encourage labs to report estimated eGFR and urine 
albumin/creatinine ratios
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MANAGING THE 
COMORBIDITIES IN CKD
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Importance of Proteinuria in CKD

Interpretation Explanation

Marker of kidney
damage

Spot urine albumin-to-creatinine ratio >30 mg/g or
spot urine total protein-to-creatinine ratio >200 mg/g
for >3 months defines CKD  

Clue to the type
(diagnosis) of CKD

Spot urine total protein-to-creatinine ratio >500-
1000 mg/g suggests diabetic kidney disease,
glomerular diseases, or transplant glomerulopathy.

Risk factor for adverse
outcomes

Higher proteinuria predicts faster progression of
kidney disease and increased risk of CVD.

Effect modifier for
interventions

Strict blood pressure control and ACE inhibitors are
more effective in slowing kidney disease
progression in patients with higher baseline
proteinuria.

Hypothesized
surrogate outcomes
and target for
interventions

If validated, then lowering proteinuria would be a
goal of therapy.
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Albuminuria as a Risk Factor for CVD in PREVEND

Hillege HL et al. Circulation 2002: 106: 1777-1782
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Clinical Practice Guidelines for Management of 
Hypertension in CKD

Type of Kidney Disease Blood Pressure 
Target 

(mm Hg)

Preferred Agents 
for CKD, with or 

without 
Hypertension

Other Agents
to Reduce CVD Risk 

and Reach Blood 
Pressure Target

Diabetic Kidney Disease

<130/80

ACE inhibitor
or ARB

Diuretic preferred, 
then BB or CCBNondiabetic Kidney 

Disease with Urine Total 
Protein-to-Creatinine 

Ratio 200 mg/g
Nondiabetic Kidney 

Disease with Spot Urine 
Total Protein-to-Creatinine 

ratio <200 mg/g None preferred

Diuretic preferred, 
then ACE inhibitor, 
ARB, BB or CCB

Kidney Disease in Kidney 
Transplant Recipient

CCB, diuretic, BB, 
ACE inhibitor, ARB
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NHANES participants
at target blood pressure
Figure 1.12 (Volume 1)

NHANES 1988–1994 & 2005–2010 participants age 20 & older; single sample estimates of eGFR & ACR; dialysis 
patients excluded from NHANES 2005–2010. eGFR calculated using the CKD-EPI equation. This figure cannot be 
directly compared to values in Table 1.b. The table represents NHANES participants who are classified as 
hypertensive (measured/treated) but some of those are at target blood pressure. Represents all hypertensives plus 
those hypertensives who are at target blood pressure probably due to medication.
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NHANES participants within 
HDL cholesterol target range
Figure 1.14 (Volume 1)

NHANES 1988–1994 & 2005–2010 participants age 20 & older; single sample estimates of eGFR & ACR; dialysis 
patients excluded from NHANES 2005–2010. eGFR calculated using the CKD-EPI equation. 
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Clinical Practice Guidelines for the Detection, 
Evaluation and Management of CKD

 

Stage Description GFR Evaluation Management 

 At increased 
risk  Test for CKD Risk factor management 

1 

Kidney 
damage with 
normal or  

GFR 

>90 

Diagnosis 
Comorbid 
conditions 

CVD and CVD 
risk factors 

Specific therapy, based on diagnosis 
Management of comorbid conditions 

Treatment of CVD and CVD risk factors 

2 
Kidney 

damage with 
mild  GFR 

60-89 Rate of 
progression Slowing rate of loss of kidney function 1 

3 Moderate  
GFR 30-59 Complications Prevention and treatment of complications 

4 Severe  GFR 15-29  Preparation for kidney replacement therapy 
Referral to Nephrologist 

5 Kidney Failure <15  Kidney replacement therapy 
1Target blood pressure less than 130/80 mm Hg. Angiotension converting enzyme inhibitors 

(ACEI) or angiotension receptor blocker (ARB) for diabetic or non-diabetic kidney disease with spot 
urine total protein-to-creatinine ratio of greater than 200 mg/g. 
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Metformin Use
• Metformin is contraindicated in patients with an eGFR below 30 

mL/minute/1.73 m2 and shouldn't be initiated in eGFRs of 30–45 
mL/minute/1.73 m2. For patients whose eGFR declines into the 30–
45 mL range while on treatment, clinicians should assess risks and 
benefits before continuing.

Metformin should be stopped at or before an                          
iodinated contrast imaging procedure in patients whose eGFR is 30–
60 mL/minute/1.73 m2; in those with a history of liver disease, 
alcoholism, or heart failure; or in those who will be given intra-
arterial iodinated contrast.
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Primary care professionals can play 
a significant role in early diagnosis, 

treatment, and patient education

Therapeutic interventions for 
diabetic CKD are similar to those 
required for optimal diabetes care 

Control of glucose, blood pressure, 
and lipids

A greater emphasis on detecting 
CKD, and managing it prior to 
referral, can improve patient 

outcomes

CKD is Part of Primary Care
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