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Introduction 

The Clinical Practice Guideline for the Management of Chronic Kidney Disease (CKD) was 
developed under the auspices of the Veterans Health Administration (VHA) and the Department 
of Defense (DoD) pursuant to directives from the Department of Veterans Affairs (VA).  VHA 
and DoD define clinical practice guidelines as: 

“Recommendations for the performance or exclusion of specific procedures or services 
derived through a rigorous methodological approach that includes: 

• Determination of appropriate criteria such as effectiveness, efficacy, population 
benefit, or patient satisfaction; and 

• Literature review to determine the strength of the evidence in relation to these 
criteria.” 

 

The intent of the guideline is to: 

• Reduce current practice variation and provide facilities with a structured framework to 
help improve patient outcomes 

• Provide evidence-based recommendations to assist providers and their patients in the 
decision-making process for patients with CKD 

• Identify outcome measures to support the development of practice-based evidence that 
can ultimately be used to improve clinical guidelines. 

BACKGROUND 

Chronic Kidney Disease (CKD) 

• Chronic kidney disease (CKD) is a frequently unrecognized condition that can be 
progressive, and is often accompanied by multiple other comorbidities.  These include 
diabetes, hypertension, renal osteodystrophy, anemia, cardiovascular disease, and 
malnutrition.  Early recognition of CKD and treatment of complications can improve 
long-term outcomes. 

• Kidney disease is the ninth leading cause of death in the United States (Arias et al., 
2003).  Approximately 19 million Americans older than 20 years have non-dialysis 
dependent CKD and an additional 435,000 have end-stage kidney disease (ESKD) 
requiring chronic dialysis or kidney transplant.  An estimated 80,000 new cases of non-
dialysis dependent CKD are diagnosed annually and the incidence of ESKD, has doubled 
every decade since 1980 (USRDS, 2006).  

• To estimate the prevalence of CKD in the United States (overall and by health risk 
factors and other characteristics), the Centers for Disease Control and Prevention 
analyzed the most recent data from the National Health and Nutrition Examination 
Survey (NHANES). The total crude (i.e., not age-standardized) CKD prevalence estimate 
for adults aged ≥ 20 years in the United States was 16.8 percent.  By age group, CKD 
was more prevalent among persons aged ≥ 60 years (39.4%) than among persons aged 40 
to 59 years (12.6%) or 20 to 39 years (8.5%).  CKD prevalence also was greater among 
persons with diabetes than among those without diabetes (40.2% versus 15.4%), among 
persons with cardiovascular disease than among those without cardiovascular disease 
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(28.2% versus 15.4%), and among persons with hypertension than among those without 
hypertension (24.6% versus 12.5%).  In addition, CKD prevalence was greater among 
non-Hispanic blacks (19.9%) and Mexican Americans (18.7%) than among non-Hispanic 
whites (16.1%).  This racial/ethnic disparity was most pronounced among participants 
with early CKD (MMWR, 2007). 

Evidence-Based Sources 

The National Kidney Foundation’s Chronic Kidney Disease Guidelines (KDOQI, 2002) proposes 
a staging system for CKD and a management approach that is based primarily on stage.  The 
guideline defines five stages of CKD defined by level of estimated glomerular filtration rate 
(eGFR) and the presence or absence of urinary protein.  A similar approach has subsequently been 
presented in a number of different guidelines from a variety of other professional societies.  The 
evidence-based guidelines referenced in this updated version of the VA/DoD Clinical Practice 
Guideline include: 

• The National Kidney Foundation Kidney Disease Outcomes Quality Initiative - which 
will be referred to throughout this guideline as KDOQI and can be accessed at 
http://www.kidney.org/professionals/KDOQI/guidelines.cfm . 

• The Joint Specialty Committee on Renal Medicine of the Royal College of Physicians 
and the Renal Association, and the Royal College of General Practitioners.  Chronic 
kidney disease in adults:  UK guidelines for identification, management and referral.  
London: Royal College of Physicians, 2006 – which will be referred to throughout this 
guideline as UK. 

• Caring for Australians with Renal Impairment - which will be referred to throughout this 
guideline as CARI and can be accessed at:  http://www.cari.org.au/guidelines.php. 

Key Changes in the Update to the 1999 VA/DoD Guideline for ESKD 

The revised guideline recommendations continue to support the approach initially advocated in the 
1999 version of the VA/DoD guideline for ESKD; however, a goal of the current update is to 
provide guidance to primary care providers in the management of CKD in the primary care setting.  
The emphasis of the current guideline has thus shifted away from the management of severe CKD 
(eGFR < 30 ml/min/1.73m2) and toward the management of earlier stage CKD (eGFR > 30 
ml/min/1.73m2).  In addition, the evidence published from randomized trials in recent years 
allowed the Working Group to make firmer recommendations in the following areas: 

• Diagnostic Workup: 

o Classification of CKD based on eGFR rather than levels of serum 
creatinine. 

• A unified approach to management of common aspects of kidney disease that is not 
dependent on the underlying etiology of the CKD: 

o Complications of CKD (anemia, cardiovascular disease, dyslipidemia). 

o Strategies to slow the decline of eGFR. 

http://www.kidney.org/professionals/KDOQI/guidelines.cfm�
http://www.cari.org.au/ckd�


FINAL DRAFT VA/DoD Clinical Practice Guideline 
 For Management of CKD 

Introduction - Page 3 

Target population 

Adult patients with CKD: This guideline applies to both patients presenting for the first time with 
CKD and to patients already being followed for CKD.  In both instances, CKD is defined as the 
presence of decreased eGFR or proteinuria or structural renal damage as determined by radiologic 
imaging or kidney biopsy, which can occur together or independently. 

Audiences 

The guideline is relevant to all healthcare professionals who have direct contact with patients with 
CKD, and make decisions about their care.  This version of the guideline was specifically tailored 
to provide what would be of greatest value to the primary care provider. 

Scope of Guideline 

• Offers best practice advice on the care of adults who have a clinical working diagnosis of 
CKD. 

• Covers diagnostic criteria for CKD. 

• Focuses on identification of susceptibility factors (i.e., adult patients at increased risk for 
developing CKD). 

• Specifies key elements in the evaluation of patients with CKD (including assessment of 
disease progression). 

• Focuses on identification of risk factors for progression of CKD. 

• Addresses approaches to slowing the progression of CKD. 

• Addresses pharmacotherapy, nutrition, and management of comorbidities in patients with 
CKD. 

• Addresses indications for consultation and referral to a nephrologist. 

• Does not cover the management of patients with ESKD (i.e., hemodialysis, peritoneal 
dialysis, kidney transplantation), or detailed management of patients with severe CKD 
(eGFR < 30 ml/min/1.73m2), nor does it cover pediatric patients. 

Development Process 

The development process of this guideline follows a systematic approach described in “Guideline-
for-Guideline,” an internal working document of VHA’s National Clinical Practice Guideline 
Counsel.  Appendix A clearly describes the guideline development process. 

The literature was critically analyzed and evidence was graded using a standardized format.  The 
evidence rating system for this document is based on the system used by the U.S. Preventative 
Services Task Force.   
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Evidence Rating System 
A A strong recommendation that the clinicians provide the intervention to eligible 

patients.  
Good evidence was found that the intervention improves important health 
outcomes and concludes that benefits substantially outweigh harm.  

B A recommendation that clinicians provide (the service) to eligible patients. 
At least fair evidence was found that the intervention improves health outcomes 
and concludes that benefits outweigh harm. 

C No recommendation for or against the routine provision of the intervention is 
made. 
At least fair evidence was found that the intervention can improve health 
outcomes, but concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D Recommendation is made against routinely providing the intervention to 
asymptomatic patients. 
At least fair evidence was found that the intervention is ineffective or that harms 
outweigh benefits. 

I The conclusion is that the evidence is insufficient to recommend for or against 
routinely providing the intervention. 
Evidence that the intervention is effective is lacking, or poor quality, or 
conflicting, and the balance of benefits and harms cannot be determined. 

 

Lack of Evidence – Consensus of Experts 

Where existing literature was ambiguous or conflicting, or where scientific data were lacking on 
an issue, recommendations were based on the clinical experience of the Working Group.  These 
recommendations are indicated in the evidence tables as based on “Working Group Consensus.” 

This Guideline is the product of many months of diligent effort and consensus-building among 
knowledgeable individuals from the VA, DoD, and academia, and a guideline facilitator from the 
private sector.  An experienced moderator facilitated the multidisciplinary Working Group. The 
draft document was discussed in 3 face-to-face group meetings.  The content and validity of each 
section was thoroughly reviewed in a series of conference calls.  The final document is the product 
of those discussions and has been approved by all members of the Working Group. 

The list of participants is included in Appendix J to the guideline. 
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Implementation 

The guideline and algorithms are designed to be adapted to individual facility needs and resources.  
The algorithm will serve as a guide that providers can use to determine best interventions and 
timing of care for their patients to optimize quality of care and clinical outcomes.  This should not 
prevent providers from using their own clinical expertise in the care of an individual patient.  
Guideline recommendations are intended to support clinical decision-making but should never 
replace sound clinical judgment. 

Although this guideline represents the state of the art practice at the time of its publication, 
medical practice is evolving and this evolution will require continuous updating of published 
information.  New technology and more research will improve patient care in the future.  The 
clinical practice guideline can assist in identifying priority areas for research and optimal 
allocation of resources.  Future studies examining the results of clinical practice guidelines such as 
these may lead to the development of new practice-based evidence. 

Outcomes 

1. Progressive loss of kidney 

a. Decrease in eGFR 

b. Increasing proteinuria 

c. Progression to ESKD 

2. Development/progression of cardiovascular disease 

3. Mortality 

4. Health Related-Quality of Life (HR-QOL) 

5. Utilization of healthcare (hospitalization) 

6. Control of metabolic implications (anemia, bone disease, acid base balance, malnutrition) 

 

REFERENCES 

Arias E, Anderson RN, Kung HC, Murphy SL, Kochanek KD. Deaths: final data for 2001. Natl Vital Stat 
Rep 2003 Sept 18;52(3):1-115. 

KDOQI. National Kidney Foundation. KDOQI clinical practice guidelines for chronic kidney disease: 
evaluation, classification, and stratification. Am J Kidney Dis 2002;39(2 suppl 1):S1–S266.  

U.S. Renal Data System, USRDS 2006 Annual Data Report: Atlas of End-Stage Renal Disease in the 
United States, National Institutes of Health, National Institute of Diabetes and Digestive and Kidney 
Diseases, Bethesda, MD, 2006.Available from: http://www.usrds.org/adr.htm

http://www.usrds.org/adr.htm�
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Key Elements Addressed by the Guideline 

1. Diagnostic criteria and identification of early disease. 
2. Identification of susceptibility factors (adult patients at increased risk for developing CKD). 
3. Identification of progression factors (adult patients at high risk for worsening kidney damage and 

subsequent loss of kidney function). 
4. Evaluation of patients with kidney disease (estimate of GFR, blood pressure, and assessment of 

proteinuria as a marker of kidney damage). 
5. Slowing the progression of CKD and prevention of conditions that exacerbate chronic disease. 
6. Management of comorbidities. 
7. Indication for consultation and referral to a nephrologist. 
8. Outline of patient education and preparation for kidney replacement therapy. 

STRUCTURE OF THE GUIDELINE 

The algorithm describes the step-by-step process of clinical decision-making and intervention that 
should occur in patients with CKD.  General and specific recommendations for each step in the 
algorithm are included in an annotation section following the algorithm.  The links to these 
recommendations are embedded in the relevant specific steps in the algorithm. 

Each annotation includes a brief discussion of the research supporting the recommendations and the 
rationale behind the grading of the evidence and determination of the strength of the recommendations. 

 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 8 

Algorithm and Annotations 

Table of Contents 

 Page 

1.  DEFINITION OF CHRONIC KIDNEY DISEASE...........................................................................11 

1.1.  Patient with Suspected or Confirmed Chronic Kidney Disease (CKD) ..................................11 

1.2.  CKD Classification .................................................................................................................11 

2.  EARLY DETECTION OF KIDNEY DISEASE ................................................................................13 

2.1.  Case Identification/Screening..................................................................................................13 

3.  EVALUATION OF PATIENTS WITH CKD....................................................................................15 

3.1.  Medical History.......................................................................................................................15 

3.2.  Physical Examination ..............................................................................................................16 

3.3.  Laboratory Tests......................................................................................................................17 

4.  ASSESSMENT OF KIDNEY FUNCTION ........................................................................................18 

4.1.  Measuring Disease Progression...............................................................................................18 

4.2.  Estimating GFR.......................................................................................................................19 

4.3.  Assessing Proteinuria ..............................................................................................................22 

4.4.  Imaging the Kidney.................................................................................................................25 

5.  URGENT/EMERGENT CONDITIONS ............................................................................................25 

6.  REVERSIBLE CONDITIONS............................................................................................................26 

7.  PRIMARY ETIOLOGY OF KIDNEY DISEASE.............................................................................27 

8.  CONSULTATION WITH/REFERRAL TO NEPHROLOGY ........................................................30 

9.  MANAGEMENT OF CKD – PROMOTION OF GENERAL HEALTH .......................................32 

10.  STRATEGIES TO SLOW THE PROGRESSION OF THE DISEASE..........................................33 

10.1. Control of Hypertension..........................................................................................................33 

10.2. Use of an ACEI or ARB..........................................................................................................36 

10.3. Protein Restriction...................................................................................................................39 

10.4. Control of Hyperglycemia in Patients with Diabetes ..............................................................41 

10.5. Avoidance of Nephrotoxic Drugs and Adjustment of Medication Doses as Indicated ...........41 

10.6. Smoking Cessation..................................................................................................................44 

10.7. Control of Dyslipidemia..........................................................................................................45 

11.  COMPLICATIONS OF CKD .............................................................................................................47 

11.1. Disorders of Potassium Balance..............................................................................................47 

11.2. Disorders of Bone Mineral Metabolism ..................................................................................49 

11.3. Acid Based Abnormalities.......................................................................................................51 

11.4. Hematologic Abnormalities (Anemia) ....................................................................................52 

11.5. Volume Overload ....................................................................................................................57 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 9 

11.6. Disorders of Nutrition .............................................................................................................59 

11.7. Adjustment of Medication Doses ............................................................................................61 

11.8. Immunization ..........................................................................................................................61 

12.  THE RISK FOR CARDIOVASCULAR DISEASE...........................................................................62 

13.  PATIENT EDUCATION .....................................................................................................................65 

14.  FOLLOW-UP........................................................................................................................................66 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 10 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 11 

Annotations 

Annotation A Adult Patient with Suspected or Confirmed CKD Presenting to Primary Care  

1. DEFINITION OF CHRONIC KIDNEY DISEASE 

1.1. Patient with Suspected or Confirmed Chronic Kidney Disease (CKD) 

BACKGROUND 

This guideline should be used for patients in need of further diagnostic work-up and follow-up.  These 
patients present to primary care and are found to have one of the following (see Table  1.1. Definitions 
of Chronic Kidney Disease): 

Table  1.1. Definitions of Chronic Kidney Disease 

•  Persistent decreased eGFR < 60 ml/min/1.73m2 on two tests at least three months apart 
or 

• Proteinuria (> 1+) on dipstick or urine protein-to-creatine ratio > 0.2, confirmed on two 
tests at least three months apart 

or 
• Microalbuminuria defined as albumin-to-creatine ratio > 30, confirmed on two out of 

three urine tests in patients with diabetes mellitus (DM) 
or 

• Known structural kidney disease defined by imaging or pathologic examination (e.g., 
polycystic kidney disease [PCKD]) 

Estimated glomerular filtration rate (eGFR) is the preferred method to assess kidney function. 

DEFINITIONS 

This guideline is intended to apply both to patients presenting for the first time with CKD and to 
patients with existing CKD.  In both instances, CKD is defined as the presence of decreased eGFR or 
proteinuria, which can occur together or independently, or the presence of microalbuminuria in patients 
with diabetes or structural kidney disease.  The presence of proteinuria may indicate kidney disease 
even with a normal eGFR.  Any of these patients has a potentially serious kidney disease that might 
progress to kidney failure. 

Note: Pure hematuria without proteinuria is usually a urologic problem.  If a referral is needed after the 
initial work-up by primary care, it should be to urology and not nephrology. 

1.2. CKD Classification 
o The most common criterion for chronic kidney disease is an eGFR < 60 ml/min/1.73m2 for 

at least 3 months. 

o In patients with eGFR > 60 ml/min/1.73m2, the presence of CKD should be established 
based on the presence of kidney damage indicated by pathological abnormalities on kidney 
biopsy, proteinuria (or microalbuminuria in patients with diabetes), or imaging studies. 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 12 

o Patients who meet criteria for CKD may be assigned to a CKD stage based on the presence 
or absence of abnormalities on urinalysis or imaging and their estimated level of glomerular 
filtration rate (eGFR). 

o Classification System of Chronic Kidney Disease (see Table  1.2. Classification of Chronic 
Kidney Disease Stages): Defining stages of CKD requires “categorization” of continuous 
measures of kidney function, and the “cut-off levels” of eGFR for each stage are inherently 
arbitrary.  Nonetheless, staging of CKD may facilitate the application of clinical practice 
guidelines (CPG), clinical performance measures, and quality improvement efforts to the 
evaluation and management of CKD. 

Table  1.2. Classification of Chronic Kidney Disease Stages 

Stage Description eGFR 
(ml/min/1.73m2) 

Common complications 

1 Kidney damage 
with normal eGFR 

Normal or > 90 ml/min/1.73m2 
with other evidence of chronic 
kidney damage * 

Hypertension more frequent than 
amongst patients without CKD 

2 Mild impairment 60 - 89 ml/min/1.73m2 with other 
evidence of chronic kidney 
damage * 

Hypertension frequent 

3 Moderate 
impairment 

30 - 59 ml/min/1.73m2 Hypertension common 
Decreased dietary calcium absorption 
Reduced renal phosphate excretion 
Elevation of parathyroid hormone 
Altered lipoprotein metabolism 
Reduced spontaneous protein intake 
Anemia 
Left ventricular hypertrophy 
Salt and water retention 
Decreased renal potassium excretion 

4 Severe impairment 15 - 29 ml/min/1.73m2 As above but more pronounced plus: 
Metabolic acidosis 

5 Established renal 
failure 

< 15 ml/min/1.73m2 or on dialysis All the above (with greater severity) 
plus: 
Salt and water retention causing 

edema and apparent heart failure 
Anorexia 
Nausea, Vomiting 
Pruritus (itching without skin 

disease) 
Neuropathy, altered mental status 

Based on KDOQI, 2002 
* The “other evidence of chronic kidney damage” may be one of the following: 

• Persistent microalbuminuria in a diabetic 
• Persistent proteinuria 
• Persistent hematuria of renal origin 
• Structural abnormalities of the kidneys demonstrated on ultrasound scanning or other radiological tests, e.g., polycystic 

kidney disease, reflux nephropathy 
• Biopsy-proven chronic kidney disease such as glomerulonephritis or interstitial nephritis (most of these patients will have 

microalbuminuria or proteinuria, hematuria or low eGFR) 
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2. EARLY DETECTION OF KIDNEY DISEASE 

2.1. Case Identification/Screening 

BACKGROUND 

• Chronic kidney disease (CKD) is a frequently unrecognized condition that can be progressive, 
and is often accompanied by multiple other comorbidities.  These include diabetes, 
hypertension, renal osteodystrophy, anemia, cardiovascular disease, and malnutrition.  Early 
recognition of CKD and treatment of complications can improve long-term outcomes. 

• The National Kidney Foundation’s Chronic Kidney Disease Guidelines (KDOQI, 2002) 
proposes a staging system for CKD and a management approach that is based primarily on 
stage.  The guidelines define five stages of CKD defined by level of estimated glomerular 
filtration rate and the presence or absence of urinary protein.   

• Applying this classification system to the general non-institutionalized US population, the total 
crude (i.e., not age-standardized) CKD prevalence estimate for adults aged ≥ 20 years in the 
United States was 16.8 percent (MMWR).  By disease stage, the prevalences were as follows: 
stage 1, 5.7 percent; stage 2, 5.4 percent; stage 3, 5.4 percent; stages 4/5, 0.4 percent. By age 
group, CKD (all stages) was more prevalent among persons aged ≥ 60 years (39.4%) than 
among persons aged 40 to 59 years (12.6%) or 20 to 39 years (8.5%).  By education level, 
CKD (all stages) was more prevalent among persons with less than a high school education 
(22.1%) than persons with at least a high school education (15.7%).  CKD prevalence also was 
greater among persons with diabetes than among those without diabetes (40.2% versus 15.4%), 
among persons with cardiovascular disease than among those without cardiovascular disease 
(28.2% versus 15.4%), and among persons with hypertension than among those without 
hypertension (24.6% versus 12.5%).  In addition, CKD prevalence was greater among non-
Hispanic blacks (19.9%) and Mexican Americans (18.7%) than among non-Hispanic whites 
(16.1%).  This racial/ethnic disparity was most pronounced among participants with stage 1 
CKD.  In that group, Mexican Americans had a prevalence of 10.2 percent and non-Hispanic 
blacks had a prevalence of 9.4 percent, compared with 4.2 percent for non-Hispanic whites 
(MMWR, 2007). 

RECOMMENDATIONS 

1. Patients with hypertension, diabetes, cardiovascular disease, or a family history of kidney 
disease should be screened annually for the presence of kidney disease.  [C] 

2. Screening for CKD may be considered in patients with other conditions that have shown high 
incidence of CKD.  [C] 

a. Persistent hematuria (after exclusion of other causes, e.g., urological disease) 
b. Recurrent urinary tract infections or urinary obstruction 
c. Systemic illness that can affect the kidney (e.g., Human Immunodeficiency Virus 

(HIV), Systemic Lupus Erythematosis, hyperuricemia, multiple myeloma) 
3. Testing for kidney disease includes urinalysis and estimation of the glomerular filtration rate 

(eGFR).  [B] 
4. Patients with diabetes who have a negative urine protein by dipstick should be tested for the 

presence of microalbuminuria.  [B] 
(Screening can be performed using a microalbumin-sensitive dipstick or measurement of 
microalbumin-to-creatinine ratio in a morning urine sample.) 

See Appendix B-1 – Screening Algorithm for CKD 
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DISCUSSION 

The KDOQI guidelines (2002) recommend assessing all patients for kidney disease risk factors.  
Further screening is performed in patients with identified risk factors.  Although screening methods for 
CKD have not been evaluated in randomized controlled trials (RCT), the high prevalence of the disease 
in at-risk populations, the ease of screening, and the availability of effective treatments during early 
asymptomatic stages of the disease provide a sufficient rationale for screening.  Nonetheless, screening 
rates for patients with known risk factors for CKD are as low as 20 percent (KEEP, 2003; McClellan et 
al., 2003). 

Early treatment of CKD has the potential to delay or prevent disease progression.  Consequently, 
detection of CKD by primary care providers represents a critical first step in the process of intervening 
at an early stage.  However, data from national screening programs suggest that many patients are not 
tested for CKD even when they have access to primary care (KEEP, 2003; McClellan et al., 2003). 

In a cross-sectional study of the VA patient population in fiscal year 2002, over 20 percent of users of 
VA healthcare met the criteria for CKD (eGFR < 60 ml/min/1.73m2) (see Table  2.1. Prevalence of CKD 
(eGFR in VA Patient Population)).  Furthermore, in this study, CKD was present among approximately 
1/3 of patients 70 years and older.  CKD was significantly more common among individuals of older 
age, male gender, and white race as well as those with diabetes and hypertension.  The prevalence of 
CKD among this population greatly exceeds recent prevalence estimates for other adult Americans even 
among similar demographic and disease subgroups. 

Table  2.1. Prevalence of CKD (eGFR in VA Patient Population) 

 eGFR 
 30 – 60 15 – 30 < 15 
OVERALL 19.1% 1.5% 0.6% 
Age (years)    

< 60    5.4% 0.5% 0.4% 
60 – 70  19.5% 1.2% 0.7% 
70  32.7% 2.7% 0.8% 

Gender     
Female  14.7% 0.7% 0.3% 
Male  19.3% 1.6% 0.6% 

Race     
Black  11.0% 1.8% 1.6% 
White  20.6% 1.7% 0.6% 

Disease     
Diabetes 18.9% 1.8% 0.5% 
Hypertension  22.9% 1.5% 0.6% 
Diabetes + Hypertension 27.0% 3.0% 1.5% 
Neither  10.7% 0.6% 0.2% 

Source:  Fischer et al., 2005 

A cost analysis (Boulware et al., 2003) suggested that screening all patients older than 60 years is cost-
effective even when other risk factors for CKD are absent; screening low-risk patients younger than 60 
years does not appear to be cost-effective. 

Screening Test 

Current KDOQI guidelines recommend screening for CKD with a serum creatinine measurement for 
use in GFR estimation and analysis of a random urine sample for proteinuria.  Both measurements are 
needed to exclude the diagnosis of CKD because both conditions can exist independently.  An analysis 
of data from the third National Health and Nutrition Examination Survey (NHANES III) showed that 20 
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percent of persons with diabetes, and 43 percent of persons with hypertension with an eGFR below 30 
ml/min/1.73m2, had no proteinuria (Garg et al., 2002).   

EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Screening for patients with risk 
factors 

USRDS, 2006 II Fair C 

2 Screening patients older than 60 is 
cost effective 

Boulware et al., 2003 II  Fair C 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 

 

Annotation B Obtain Appropriate Clinical Assessment: Medical History, Physical Examination, and Laboratory 
Tests 

3. EVALUATION OF PATIENTS WITH CKD 

For every newly discovered patient with kidney disease and those with acute worsening of CKD, the 
history, physical examination, and basic laboratory evaluation remain the cornerstone for establishing 
etiology and ruling out reversible causes.  Clinical assessment will help identify the clinical markers 
that indicate kidney disease and outline basic diagnostic testing required in all patients. 

Once CKD has been identified, goals include determining the severity of the disease, establishing the 
most likely cause (or causes), and evaluating associated complications and comorbid conditions. 

3.1. Medical History 

BACKGROUND 

Although there are no RCTs demonstrating the value of a medical history, this is the critical first step in 
the evaluation of any condition including CKD.  The identification of underlying conditions may reveal 
a treatable cause. 

RECOMMENDATIONS 

1. The patient with CKD should be evaluated for underlying (causative or contributory) medical 
conditions.  A targeted history to detect the presence and possible contribution of conditions 
present in a patient with new or established CKD includes:  [I] 

a. History of diabetes, hypertension, cardiovascular disease, lower urinary tract 
symptoms suggestive of urinary obstruction, hepatitis B or C, HIV, kidney stones, 
urinary tract infections, symptoms suggestive of a systemic vasculitis (e.g., rash, 
arthritis, serositis), or chronic pain syndrome (raising suspicion for analgesic abuse), 
genito-urinary malignancy, history of abdominal/pelvic surgery or radiation, exposure 
to environmental toxins. 

b. There are no symptoms that are specific to and diagnostic of CKD itself.  When 
patients develop the following symptoms in the presence of renal failure (eGFR< 15 
ml/min/1.73m2) these symptoms are usually attributed to their CKD. 

• Sleep disturbance 
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• Decreased attentiveness 
• Nausea, vomiting, anorexia, weight change 
• Dyspnea, orthopnea, leg swelling 
• Fatigue, muscle cramps, restless legs, peripheral neuropathy 
• Pruritus. 

c. Medications should be reviewed to identify those that may be contributing to renal 
impairment including: nonsteroidal anti-inflammatory drugs (NSAIDs), other 
analgesics, diuretics, lithium, cyclosporine, tacrolimus, antiviral agents, 
chemotherapeutic agents, antibiotics, allopurinol, and dietary and herbal supplements 
(see Appendix D-2). 

Note: Angiotensin-converting enzyme inhibitors (ACEI) and Angiotensin II Receptor 
Blockers (ARB), which are generally preferred agents in CKD due to their renoprotective 
effects, may cause an acute decline in the eGFR due to hemodynamic effects in some 
cases requiring discontinuation of the drug. 

d. Family history of ESKD or of a particular kidney disease (e.g., polycystic kidney 
disease [PCKD]). 

3.2. Physical Examination 

BACKGROUND 

Although there are no clinical trials that demonstrate a benefit of specific elements of the physical 
examination, a focused physical examination may provide clues to relevant underlying conditions or 
help identify complications of CKD.  Key elements of the exam include overall and vital sign 
assessment, volume assessment, and focused assessment of specific organs.  In addition, the global 
assessment of a patient’s appearance as acutely ill, chronically ill, or well can provide a valuable 
measure of a patient’s overall health and functional status.  A full set of vital signs, including body mass 
index should be obtained at every visit.  Serial weights are important in assessing both volume status 
and adequacy of nutrition.  Other potentially useful elements of volume assessment include checking 
for rales, jugular venous distension, and peripheral edema. 

An abdominal or femoral bruit may indicate the presence of renal artery stenosis.  A palpable bladder or 
enlarged prostate may suggest the presence of urinary tract obstruction.  A rash or inflammatory 
arthritis may suggest an underlying rheumatologic disorder.  A cardiac rub may indicate pericarditis in a 
patient with advanced CKD.  Patients with diabetes should be assessed for retinopathy in order to gauge 
the likelihood that diabetic nephropathy is the most likely cause of their CKD, although diabetic 
nephropathy may occur in the absence of retinopathy, particularly in type II diabetes. 

RECOMMENDATIONS 

1. The physical examination should include the following:  [I] 
a. Height, weight, and body mass index 
b. Vital signs, including orthostatic blood pressure and pulse 
c. Volume assessment (rales, jugular venous distension, peripheral edema, and cardiac 

heave/gallop/rub) 
d. Abdominal findings (mass, bruit, palpable bladder, and flank tenderness) 
e. Integument (rash, stigmata of atheroembolic disease, or ischemia) 
f. Extremities: foot examination, femoral artery (bruit), joints (arthritis). 
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3.3. Laboratory Tests 

BACKGROUND 

Laboratory testing is critical in ascertaining the stage, course, chronicity, and complications (and 
associated comorbid conditions) of CKD.  In addition, laboratory testing may help identify a specific 
etiology of CKD. 

RECOMMENDATIONS 

1. Routine laboratory testing for diagnosis and routine follow-up of patients with CKD should 
include:  [I] 

a. Urinalysis and examination of urinary sediment as indicated 
b. Random microalbumin-to-creatinine ratio in patients with diabetes (urine protein-to-

creatinine ratio is acceptable if there is overt proteinuria on dipstick) 
c. Sodium, potassium, chloride, bicarbonate, blood urea nitrogen (BUN), creatinine (SCr) 

and eGFR, glucose, calcium, phosphorous, albumin, total protein, and lipid profile 
d. Complete blood count with differential 
e. Additional tests may be indicated depending on the differential diagnosis for CKD or 

particular complications in a given patient. 
See Appendix B-3 – Specialized Laboratory Studies for the Diagnosis of Kidney Disease. 

 See Section 4.4 for the recommendation regarding ultrasound. 

DISCUSSION 

Chem 7, Urinalysis, Calcium, Phoshporus, and Albumin 

o Use of creatinine alone to identify the stage of CKD is not recommended, because it can be an 
unreliable marker for true GFR particularly in patients with reduced muscle mass (e.g., small 
body size, female, elderly) (CARI, 2005; KDOQI, 2002). 

o The use of the abbreviated Modification of Diet in Renal Disease (MDRD) equation to 
estimate GFR is recommended.  The equation is based on serum creatinine level in 
combination with race, age, and sex.  This formula has reasonable accuracy for true GFR in a 
wide variety of different sub-groups at eGFR levels <60 ml/min/1.73m2 (Stevens et al., 2007).  
Use of the MDRD equation to differentiate between different levels of renal function at eGFR 
levels above 60 is not recommended as the equation was not developed for this purpose. 

o Urinalysis and microscopic examination of the urine. 

o Red cell casts may indicate glomerulonephritis. 

o White cells may indicate infection or interstitial nephritis. 

o Check the random urine protein-to-creatinine ratio.  A value of > 3.5 gm protein/day is 
indicative of nephrotic-range proteinuria indicating the presence of glomerular disease.  Urine 
protein-to-creatinine and albumin-to-creatinine ratios provide accurate estimates of protein and 
albumin excretion rates (KDOQI, 2002). 

o Calcium and phosphorus should be monitored in all patients with CKD.  If there are 
abnormalities in calcium or phosphorus or if their eGFR < 45 ml/min/1.73m2 parathyroid 
hormone (PTH) levels should be measured (KDOQI, 2002; UK guideline, 2006). 
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o Albumin, prealbumin: Hypoalbuminemia can occur as part of a nephrotic syndrome and is also 
a marker both for inflammation and malnutrition and thus should be monitored in patients with 
CKD.  Low levels of albumin and prealbumin at the initiation of dialysis are predictors of 
increased mortality risk (KDOQI, 2000). 

Lipid Panel 

o All adults with CKD should be evaluated for dyslipidemia with a complete fasting lipid panel 
(KDOQI, 2002). 

Anemia 

o Anemia is common in patients with CKD.  A complete blood count can help determine 
whether anemia is present, how severe the anemia is and whether the patient would benefit 
from treatment.  All patients with CKD should have hemoglobin measured at least annually 
(KDOQI, 2002). 

Other 

o Depending on the patient’s history and clinical presentation, testing for HIV, Hepatitis B and 
C, ANA (double stranded DNA), complement, anti-neutrophil cytoplasmic antibody, anti-
glomerular basement membrane antibody, serum protein electrophoresis (SPEP), urine protein 
electrophoresis (UPEP), and determination of serum free light chain ratio may be helpful in 
making a diagnosis or monitoring the course of the disease and response to therapy.  However, 
these tests are not needed in all patients with CKD.   

 

Annotation D Complete Clinical Assessment: Assess Kidney Function: Determine eGFR and Severity of Proteinuria 
(Rate of Decline) 

4. ASSESSMENT OF KIDNEY FUNCTION 

4.1. Measuring Disease Progression 

BACKGROUND 

Developing an operational definition of CKD and its stages is intended to guide clinicians in evaluating 
and managing CKD and defining individuals at greatest risk of CKD progression (see Table  4.1. Stages 
of Chronic Kidney Disease (CKD). 
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Table  4.1. Stages of Chronic Kidney Disease (CKD) 

Stage eGFR 
(ml/min/1.73m2) 

Description Action* 

1 > 90 Kidney damage with normal 
or increased GFR 

Diagnosis and treatment. 
Treatment of comorbid 
conditions, slowing 
progression, CVD risk 
reduction 

2 60-89 Kidney damage with mildly 
decreased GFR 

Estimating progression 

3 30-59 Moderately decreased GFR Evaluating and treating 
complications 

4 15-29 Severely decreased GFR Preparation for kidney 
replacement therapy 

5 < 15 or 
dialysis 

Kidney failure Replacement (if uremia present) 

* Includes action from the preceding stages 

The eGFR is a measure of the filtering capacity of the kidneys.  In patients with CKD, eGFR declines 
over time and is associated with an increased risk of adverse outcomes including death.  Thus, both the 
baseline level of eGFR and the rate of change in eGFR are key pieces of information that should inform 
the management of patients with CKD.   

While not a perfect reflection of true GFR, eGFR calculated using the MDRD equation has the 
advantage of being easily communicable to patients who might be encouraged to “know their number.”  
Staging provides a systematic and uniform classification of CKD.  Patients in more advanced stages are 
more likely to progress to the point of needing dialysis and are also more likely to experience 
complications related to CKD, which are relatively uncommon at earlier stages.  To accommodate the 
fact that at any stage of CKD there can be considerable variability in disease progression between 
individuals, the rate of loss of eGFR should also be incorporated into the clinical management of 
patients with CKD at any stage. 

Note: The term end-stage kidney disease (ESKD) refers to patients on dialysis or with a kidney transplant, similar 
to the term end stage renal disease (ESRD) used elsewhere.  ESRD is an administrative term used in the U.S., 
where the Medicare program finances the care of most dialysis and transplant patients.  ESRD overlaps with but is 
not identical to CKD Stage 5. 

4.2. Estimating GFR 

BACKGROUND 

Direct measurement of GFR is too cumbersome of a procedure to be widely applied in the clinical 
setting.  Serum creatinine serves as a marker for true GFR.  However, due to the dependence of serum 
creatinine on muscle mass, substantial decrements in true GFR may be present despite a normal serum 
creatinine level.  GFR can be more accurately estimated using the MDRD equation which includes 
terms for serum creatinine, age, race and gender.  Accurate estimation of GFR is important both for the 
dosing of renally excreted medications and for clinical goals. 

RECOMMENDATIONS 

1. The severity of CKD should be classified based on the level of the estimated glomerular 
filtration rate (eGFR) (see Table  4.2. Classification of Chronic Kidney Disease (eGFR)). 
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2. Kidney function in patients with CKD should be assessed by formula-based estimation of GFR 
(eGFR), preferably using the 4-variable Modification of Diet in Renal Disease (MDRD) 
equation.  [A] 

3. Serum creatinine alone should NOT be used as a measure of kidney function.  [B] 
4. All clinical laboratories should report an estimate of GFR (4-variable MDRD, 6-variable 

MDRD, or Cockroft-Gault equations) alongside a measurement of serum creatinine.  [Expert 
Opinion] 

5. In clinical laboratories without the ability to automatically incorporate race into the MDRD 
calculation, adjusted values for race should be determined (multiply by 1.21 for African-
Americans).  [B] 

6. There is no need to collect 24-hour urine samples to measure creatinine clearance.  [D] 
 

Clinicians without access to automated reporting of eGFR can: 

1. Use a web-based tool at :  
http://www.nkdep.nih.gov/professionals/gfr_calculators/index.htm  

2. Calculate eGFRs using the actual MDRD equation: 

eGFR = 186 x [SCr]–1.154 x [age]–0.203 x [0.742 if female] x [1.210] if black 
Key: GFR=glomerular filtration rate; MDRD=Modification of Diet in Renal Disease;  

SCr=Serum creatinine concentration 

3. For laboratories using an isotopic dilution mass spectrometry (IDMS) traceable 
measurement of serum creatinine, the following formula should be used: 

eGFR = 175 x [SCr]–1.154 x [age]–0.203 x [0.742 if female] x [1.210] if black 
Key: GFR=glomerular filtration rate; MDRD=Modification of Diet in Renal Disease;  

SCr=Serum creatinine concentration 

 

Table  4.2. Classification of Chronic Kidney Disease (eGFR) 

Stage eGFR 
(ml/min/1.73m2) 

1 > 90 
2 60 – 89  
3 30 – 59 

Known to be stable a 

Newly diagnosed or progressive b 

4 15 – 29 
Known to be stable a 

Newly diagnosed or progressive b 
5 < 15 

a  Stable kidney function is defined as a change of eGFR of 
<15% (< 2 ml/min/1.73m2 ) over 6 months or more 

b  Progressive decline in kidney function is defined as 15% 
fall in eGFR (> 2 ml/min/1.73m2 ) over 6 - 12 months or 
longer 

 

http://www.nkdep.nih.gov/professionals/gfr_calculators/index.htm�
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DISCUSSION 

The eGFR is the best overall measure of kidney function in patients with CKD and has replaced serum 
creatinine measurement as the diagnostic test of choice for CKD.  GFR can be directly measured using 
a variety of different assays, but none are feasible for widespread use in the clinical setting.  A variety 
of different prediction equations have been developed including the MDRD (4- and 6-variable) and 
Cockroft-Gault Formulas.  While estimates of GFR may be unreliable at the extremes of age, muscle 
mass and weight, and at eGFR levels above 60 ml/min/1.73m2, eGFR is reasonably accurate measure of 
true GFR in most patients with moderate or more severe CKD (Stevens et al., 2007).  Both the 
abbreviated and full MDRD and the Cockroft-Gault equations are acceptable for use in the clinical 
setting (see CARI, 2005; KDOQI, 2002).  However, for uniformity, the use of the abbreviated MDRD 
equation is recommended (Levey et al., 2006). 

There are preliminary data to support the value of automated eGFR reporting.  Akbari et al. (2004) 
examined the impact of automated eGFR reporting and education of primary care physicians among 
324 patients 65 years and older with an eGFR 30 to 59 ml/min/1.73m2 in outpatient family medicine 
practice.  Excluded were 476 patients who did not have prior or subsequent creatinine measurements 
within 3 years.  Recognition of CKD by the primary care provider increased from 22.4 to 85.1 percent.  
However, it was unclear to what extent improved recognition reflected the impact of the educational 
intervention vs. eGFR reporting per se. 

Importantly, serum creatinine may not rise above the normal range until creatinine clearance has 
declined to less than half of normal in patients with low muscle mass.  For every 50 percent reduction in 
GFR, the serum creatinine concentration (SCr) approximately doubles.  It should be recognized that since 
serum creatinine is determined both by kidney function and muscle mass, patients with normal serum 
creatinine and low muscle mass may have significant impairment of kidney function.  Patients with a 
serum creatinine level above the normal range but under 2.0 mg/dL have significant kidney disease but 
are less likely to have electrolyte disturbances, anemia, or bone disease than those with a creatinine 
level of > 2.0 mg/dL. 

Novel Markers (Cystatin C) 

Cystatin C is a novel marker of kidney function.  It is a non-glycosylated low molecular weight protein 
constitutively produced by all nucleated cells (Barrett, 1985).  Like serum creatinine, cystatin C is 
freely filtered by the glomerulus.  Unlike serum creatinine, cystatin C is subsequently reabsorbed and 
catabolized by the tubular epithelium with only a small amount excreted in the urine.  Cystatin C was 
first proposed as a marker of renal function in the mid-1980s (Grubb et al., 1985; Simonsen et al., 
1985). 

As a measure of GFR, cystatin C appears to be either similar to or slightly superior to serum creatinine.  
A meta-analysis of studies that compared the relationship of both creatinine and cystatin C with 
measured GFR reported that 1/cystatin C correlates better than 1/creatinine with GFR.  Also, the meta-
analysis found that receiver operator characteristic (ROC)-plot area under the curve for 1/Cystatin C 
was significantly greater than the ROC plot AUC for serum 1/Creatinine, demonstrating that 1/Cystatin 
C had greater identity with the reference test for GFR (Kharnidharka et al., 2002).  However, the 
authors did not employ rigorous inclusion criteria, including abstracts and at least one unpublished 
study.  Furthermore, the majority of studies were in pediatric patients, renal transplant patients, patients 
at risk for reduced muscle mass (spinal cord injury and cirrhosis) and patients with normal renal 
function.  Furthermore, given the now widespread use of creatinine-based eGFR, the more relevant 
question may be whether cystatin C is superior to true eGFR as a measure of actual GFR.  If anything, 
cystatin appears to be a more accurate indicator of GFR in patients with preserved renal function.  
While more accurate identification of patients with very early decrements in eGFR may be of value in 
research studies and in specialized populations where creatinine is known to be inaccurate, the more 
widespread clinical utility of cystatin C for identifying and stratifying patients with CKD is presently 
unclear and awaits the results of clinical trials testing the efficacy of interventions in patients with very 
early stage CKD. 
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In a variety of different studies, serum cystatin C levels display a more linear association with mortality 
and cardiovascular events than serum creatinine.  Plasma cystatin C is not related to the formation of 
creatinine and, unlike creatinine, is not influenced by muscle mass.  It has been argued that the more 
linear association of cystatin C with mortality supports its role as a more accurate marker of renal 
function in patients with low serum creatinine (Shlipak et al., 2005).  However, this assertion has not 
been substantiated since these studies did not include a gold standard measure of renal function leaving 
open the possibility that cystatin C is a marker for mortality independent of level of renal function.  
Furthermore, in a recent analysis of the prognostic significance of cystatin C in the MDRD study, 
cystatin C was a stronger predictor of mortality than the gold standard of measured GFR and a weaker 
predictor of onset of ESKD (Menon et al., 2007).  These findings suggest the possibility that the 
association of Cystatin C with mortality reported previously may not simply represent an association of 
measured GFR with mortality. 

4.3. Assessing Proteinuria 

BACKGROUND 

Protein excretion in the urine is an indicator of abnormal kidney function and should be assessed in all 
patients with CKD and in patients with diabetes as an early indicator of CKD. 

RECOMMENDATIONS 

1. Proteinuria should initially be assessed using a conventional dipstick.  A first morning specimen 
is preferred, but random urine specimens are acceptable. 

a. If the dipstick is 1+ or greater, a quantitative test should be performed using the 
random urine  protein-to-creatinine ratio 

b. A protein-to-creatinine ratio of > 0.2 is considered abnormal (> 200 mg protein/g 
creatinine). 

2. Microalbuminuria – in patients with diabetes – should be assessed using a laboratory method 
expressed as an albumin-to-creatinine ratio.  If dipsticks designed to detect urinary 
microalbumin are used, positive tests should be followed by laboratory confirmation. 

3. The diagnosis of microalbuminuria cannot be reliably made in the presence of an acute medical 
condition.  As far as it is practicable, the best possible metabolic control of diabetes should be 
achieved before evaluating for microalbuminuria.  Patients should not be screened during 
intercurrent illness or after heavy exercise. 

4. It is important to consider other causes of increased albumin excretion, especially in the case of 
Type 1 diabetes present for < 5 years.  In addition to the previously mentioned conditions, other 
causes can include menstrual contamination, vaginal discharge, uncontrolled hypertension, and 
heart failure. 

5. A 24-hour urine collection for protein and creatinine is not needed for quantitation of 
proteinuria, as it is more cumbersome for patients and prone to collection errors. 

24-hour urine collection may be considered for: pregnant women, extreme age and weight, 
malnutrition, skeletal muscle disease, paraplegia or quadriplegia, patients with a vegetarian diet and 
rapidly changing kidney function. 

DISCUSSION 

Very small amounts of protein are normally excreted in the urine.  Persistently increased protein 
excretion is a marker of kidney damage and one of the diagnostic criteria for CKD.  Two classes of 
proteins may appear in the urine, albumin and globulins.  The excretion of specific types of protein 
appearing in the urine depends on the severity and type of kidney disease present.  The small amount of 
protein that may normally appear in the urine is a globulin secreted by a renal tubular cell (Tamm-
Horsfall glycoprotein).  With renal injury, the normal glomerular barrier may be altered and albumin 
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may leak into the urine, resulting in microalbuminuria, an early functional abnormality in diabetic 
nephropathy.  With more severe renal injury, or in specific diseases, globulins may also pass the 
glomerular barrier and appear in the urine.  Proteinuria has been demonstrated to be a potent 
independent risk factor for progression of renal disease and a potent independent cardiovascular risk 
factor. 

Urinalysis Using Protein Dipsticks 

Protein excretion displays considerable biological variability.  Standard urine dipsticks estimate protein 
concentration and are therefore dependent on patient hydration or how concentrated the urine sample is.  
This test can only give a rough indication of the presence or absence of pathological proteinuria.  The 
test only measures albumin and will be falsely negative if the urine protein is globulin, such as often 
found in paraproteinemia.  The “trace” block on the dipstick corresponds to approximately 150 mg/L of 
total protein and 1+ block to 300 mg/L.  Significant proteinuria is deemed present when greater than the 
trace block (i.e., > 300 mg/L).  The specificity of urinalysis using protein dipsticks for the detection of 
proteinuria is approximately 67 percent.  Positive dipstick tests (1+ or greater) should be confirmed in 
the laboratory by quantitative measurement.  Key interpretations of dipsticks tests are summarized in 
Table  4.3. Urine Dipstick: Interpretation. 

Random Urine Collection for Assessing Proteinuria 

Twenty-four hour urine collection has been the longstanding “gold standard” for the quantitative 
evaluation of proteinuria.  The recognized difficulty in collecting reliable 24-hour urine samples makes 
routine use problematic and assessment of random urine samples an attractive and practical alternative.  
Urine albumin-to-creatinine ratio or urine protein-to-creatinine ratio can be assessed in random urine 
samples.  The measurement of urinary albumin is more precise than urinary protein at lower protein 
concentrations, but it is more expensive and many of the studies of the natural history or treatment of 
kidney disease stratified patients by urine total protein, rather than by albumin excretion.  Therefore, the 
more cost effective urine protein-to-creatinine ratio is recommended for use in assessment of 
proteinuria except in screening for renal disease in diabetics, in whom urine microalbumin-to-creatinine 
ratio should be used. 

Several studies have demonstrated a close correlation between the random urine protein-to-creatinine 
ratio and 24-hour urine protein collection.  This correlation is near unity with a relatively narrow 
standard deviation until daily protein excretion exceeds 3.5 g/24-hour in patients with diabetes, and 
even then it distinguishes patients with nephrotic syndrome from those without (Rodby et al., 1995) 
making it useful for the broad characterization of urine protein excretion.  The correlation is most 
accurate when testing the first morning voided urine, e.g., a urine protein-to-creatinine ratio of 1.0 g/g is 
equivalent to a 24-hour urine protein excretion rate of 1g; a ratio of 0.2 g/g would be the equivalent of 
200 mg/24-hours, etc.  A urine protein-to-creatinine ratio > 0.2 should be considered a positive test for 
proteinuria (Keane et al., 1999). 

See the VA/DoD CPG for Management of Diabetes Mellitus for a discussion of microalbuminuria. 

The urinalysis reagent dipstick for protein and blood can provide important initial information regarding 
the type of disease that may be causing kidney disease or proteinuria (see Table  4.3. Urine Dipstick: 
Interpretation). 

The degree of proteinuria is also helpful in defining the cause of the persistent elevated creatinine 
and/or the cause of the abnormal proteinuria (see Table  4.4. Evaluation of Proteinuria) and may further 
narrow the differential diagnosis.   Results of urine testing for proteinuria should be interpreted in the 
context of the microscopic examination of the urine, level of eGFR, and overall history and physical 
examination.  An etiologic evaluation should be guided by history and physical, urinary sediment, and 
degree of proteinuria (see Appendix B-2).  A guide to specialized laboratory studies for the diagnosis of 
kidney disease can be found in Appendix B-3. 
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Table  4.3. Urine Dipstick: Interpretation 

Protein Blood Consider 
Negative Negative Rule-out false negative,  microalbuminuria, multiple myeloma and 

other paraproteinuria 
Heart failure, volume depletion or obstruction, ischemic 
nephropathy 

Positive Negative Rule-out false positive, benign, or orthostatic proteinuria 
Consider diabetes, HTN, tubulo-interstitial diseases, nephrotic 
syndrome 
Quantitate proteinuria 

Positive Positive UTI, pyelonephritis, RPGN, GN, HIV, vasculitis, pulmonary-
kidney syndrome, HUS, TTP, malignant HTN, nephrotic syndrome, 
nephrolithiasis with obstruction, atypical DM, PCKD 

Negative Positive Look for urologic cause of hematuria 
Key:  DM: Diabetes Mellitus; GN: Glomerulonephritis; HTN: Hypertension; HUS: Hemolytic Uremic 
Syndrome; PCKD: Polycystic Kidney Disease; RPGN: Rapidly Progressive Glomerulonephritis; TTP: 
Thrombotic Thrombocytopenic Purpura; UTI: Urinary Tract Infection 
 

Table  4.4. Evaluation of Proteinuria 

A Random urine protein-to-creatinine ratio estimates 24-hour excretion of protein in grams/24 
hours.  To perform the test, a random urine sample is submitted to the laboratory for protein 
concentration (in mg/dL) and creatinine concentration (in mg/dL).  The protein concentration 
is divided by the creatinine concentration, and the unit-less number is the estimated daily 
protein excretion in gm/24 hours.   

Further define cause based on the degree of proteinuria/albuminuria: B 
Normal: 
Microalbuminura: 
 
Nephrotic range proteinuria: 

< 150 mg/24 hours or < 0.2 protein-to creatinine ratio 
30 – 300 mg/24 hours (specifically albumin; usually 

measured in diabetics) 
> 3 g/24 hours 

C Degree of proteinuria and differential diagnosis 
1. Overflow proteinuria: Trace or negative dipstick protein but a disproportionate larger 

amount on a 24-hour test.  Its presence suggests: light-chain proteinuria as seen in 
multiple myeloma or lymphoproliferative process, or hemolysis (only if dip also blood 
+), since dipstick only measures albumin not globulins, such as light chains. 

2. Proteinuria: 150 mg – 2000 mg/24 hours. 
a. May occur with interstitial diseases as well as glomerular disease 
b. Interstitial diseases resulting in proteinuria include analgesic nephropathy, 

collagen vascular diseases (Sjogren’s syndrome, lupus), heavy metal toxicity, 
interstitial nephritis (drugs or infectious), or granulomatous diseases 

3. Proteinuria greater than 3,500 mg/24 hours suggests glomerular proteinuria and these 
patients should be referred to a nephrologist.  
Rule-out diabetes nephropathy, hepatitis, HIV, vasculitis, malignancy, and GN   

4. Massive proteinuria (> 6 gm/24 hours). 
Focus history and physical to rule out HIV, severe focal glomerulosclerosis or minimal 
change disease.  Refer to a nephrologist. 

Key:  GN: Glomerulonephritis; IEP: Immuno-Electrophoresis; UPEP: Urine Protein Electrophoresis; UTI: 
Urinary Tract Infection 
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4.4. Imaging the Kidney  

BACKGROUND 

Renal ultrasound helps establish the diagnosis and prognosis by documenting the size of the kidneys.  
Normal size indicates kidney disease that may be amenable to medical treatment.  Large kidneys (e.g., 
> 13 cm) can be seen in diabetes, amyloid, infiltrative diseases and HIV-associated nephropathy (HIV-
AN).  Small echogenic kidneys (< 8 cm) suggest irreversible disease.  Asymmetry in size suggests 
renovascular disease or ureteral obstruction and can also be due to a congenital abnormality. 

RECOMMENDATIONS 

1. Consider kidney ultrasound in cases of unknown etiology to evaluate for kidney size, 
anatomical abnormality, or urinary tract obstruction. 

DISCUSSION 

Selected patients with risk factors for kidney disease should be screened with renal ultrasonography.  
Indications for this study include suspected urinary tract obstruction, recurrent urinary tract infections, 
vesicoureteral reflux, and a family history of PCKD (KDOQI, 2002). 

 

Annotation C Is Patient in Any Acute Emergent or Urgent Condition? 

5. URGENT/EMERGENT CONDITIONS 

BACKGROUND 

Because patients with CKD (or acute renal failure), particularly those with an eGFR < 30 
ml/min/1.73m2, can develop life-threatening complications, the initial evaluation should focus on 
identifying conditions or abnormalities that require emergent or urgent interventions. 

RECOMMENDATIONS 

1. Evaluation should identify complications of CKD that may require immediate treatment.  These 
may include: 

a. Acute renal failure 
b. Fluid overload, especially pulmonary edema 
c. Hyperkalemia (potassium > 6.0 mEq/L) 
d. Metabolic acidosis (bicarbonate < 16 mEq/L) 
e. Pericarditis 
f. Encephalopathy 
g. Uremic symptoms, such as nausea, vomiting, and anorexia. 

DISCUSSION 

There is no clear relationship between eGFR and clinical manifestations of CKD, but they tend to occur 
at lower levels of eGFR (e.g., < 30 ml/min/1.73m2).  They include volume overload manifested by 
congestive heart failure or severe hypertension; severe hyperkalemia (serum potassium > 6.0 mEq/L); 
severe academia (e.g., pH < 7.2) with a serum bicarbonate < 16 mEq/L; severe anemia; and 
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symptomatic hypocalcemia.  In addition, patients with very low eGFR (e.g., < 15 ml/min/1.73m2) can 
develop clinical manifestations of uremia such as pericarditis or encephalopathy.  Several of these 
manifestations require immediate evaluation, usually in an emergency room, and often require 
admission to the hospital and initiation of dialysis.  Evaluation and treatment of these complications are 
more fully described in Section 11. 

 

Annotation E Obtain Further Investigation to Rule-Out Reversible Acute Renal Failure or Other Diagnoses; 
Establish and Treat the Primary Etiology of CKD 

6. REVERSIBLE CONDITIONS 

BACKGROUND 

Patients with CKD can develop acute renal failure.  Acute renal failure is a clinical syndrome 
characterized by a rapid rise in creatinine occurring over a period of hours or days.  Acute renal failure 
is associated with an increased risk of mortality and may speed progression of underlying CKD.  Some 
forms of acute renal failure may be completely or partially reversible.  In some instances, acute renal 
failure will only reverse with specific interventions. 

Some drugs and acute medical conditions may result in an acute deterioration of renal function that may 
be completely or partially reversible with cessation of the drug or treatment of the underlying condition.  
Identifying the causes for acute renal failure can indicate treatment that may reverse the condition. 

RECOMMENDATIONS 

1. Any rapid reduction in eGFR in a patient with CKD should be considered acute kidney failure 
and evaluated promptly.  [I] 

2. Before ascribing deterioration in kidney function to progression of the patient’s underlying 
chronic disease, evaluate for reversible causes such as:  [I] 

a. Volume depletion 
b. Severe heart failure 
c. Urinary tract obstruction 
d. Acute tubular necrosis occurring in the setting of hypotension or nephrotoxic agents, 

such as radiocontrast or antibiotics. 
e. Acute interstitial nephritis, often due to drugs such as NSAIDs or antibiotics. 

DISCUSSION 

Acute renal failure is best identified by evaluating prior measurements of serum creatinine to identify 
the rate of progression.  In the absence of prior measurements, there may be clues in the history or 
physical examination that suggest the possibility of a reversible cause of renal deterioration, particularly 
volume depletion and the use of nephrotoxic agents, two of the most common causes of reversible renal 
dysfunction. 

Most, but not all causes of acute renal failure, are completely or partially reversible and many require 
urgent interventions, including referral to an emergency department, an urgent nephrology consultation, 
and admission to the hospital. 

Information about the patient’s recent baseline creatinine levels and urinalysis results is necessary to 
determine the acuity of the kidney process.  Clues to the diagnosis of these conditions can be obtained 
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by careful evaluation of the presenting history, physical examination, and screening laboratory 
evaluation.  Since some conditions require specific treatments to reverse the kidney failure, every effort 
should be made to ensure that the patient receives timely care for these conditions.  Clues to the 
diagnosis of specific acute processes include the following:  

a) Volume depletion is frequently accompanied by a history of anorexia, vomiting, diarrhea, 
diuretic use, or blood loss.  Physical examination may show tachycardia, hypotension, or 
postural changes in pulse and blood pressure.  The laboratory tests demonstrate elevated BUN 
and creatinine levels, often with BUN elevated out of proportion to creatinine (BUN to 
creatinine ratio > 20 to 1).   

b) Severe congestive heart failure is usually diagnosed based on the history and physical 
examination. 

c) Urinary tract obstruction can be accompanied by symptoms of hesitancy, urgency, post-void 
dribbling, dysuria, hematuria, or decreased urinary output.  The physical exam may reveal a 
palpable bladder.  The diagnosis is typically made by demonstrating hydronephrosis on kidney 
ultrasound.  Check for a large post void residual urinary volume using ultrasound of the 
bladder or catheterization if indicated. 

d) Acute tubular necrosis is frequently associated with hypotension, infection, surgery, or 
exposure to nephrotoxic agents.  Muddy brown casts may be present in the urine. 

e) Acute interstitial nephritis is often drug related.  Patients may also have a fever, rash, history 
of arthralgias, eosinophilia, and sterile pyuria or eosinophiluria.  Non-nephrotic proteinuria is 
frequently present.  Nephrotic syndrome may be seen in patients with acute interstitial 
nephritis due to NSAIDs. 

f) Acute pyelonephritis is accompanied by symptoms related to infection including fever and 
costovertebral angle tenderness.  The urinalysis may show white blood cells, red cells, and 
white blood cell casts.  Urine cultures are positive. 

g) Acute glomerulonephritis may be accompanied by the history and findings of sudden onset 
of edema, hypertension, and microscopic or macroscopic hematuria.  The urinalysis may show 
proteinuria, red blood cells, and red blood cell casts. 

h) Atheroembolic disease is typically seen following arteriography, vascular or cardiac surgical 
procedures, or in patients on anticoagulant or thrombolytic therapy.  The physical examination 
may show livedo reticularis, ischemia of distal extremities, and retinal plaques.  Urinalysis 
may show eosinophiluria. 

7. PRIMARY ETIOLOGY OF KIDNEY DISEASE 

BACKGROUND 

The most common causes of CKD are hypertension and diabetes.  In most instances, it will be possible 
to identify the most likely etiology of CKD using the history, physical examination; urinalysis, 
laboratory, and imaging test.  In some patients, optimal management will require definitive diagnosis 
with a kidney biopsy (see Appendix B, Tables B-2 and B-3).  Although there are treatments that are 
applied to all patients with CKD, such as the use of ACEI/ARBs, some etiologies may require specific 
treatment and referral to a nephrologist. 
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RECOMMENDATIONS 

1. Use history, physical examination, laboratory tests, and imaging procedures to establish most likely 
etiology.  [I] 

2. Patients with CKD not related to hypertension or diabetes or in whom the etiology is uncertain may 
benefit from a referral to a nephrologist for evaluation and treatment.  [I] 

3. A kidney biopsy should be considered in patients with nephrotic range proteinuria (urine protein-
to-creatinine ratio > 3.5), particularly in the absence of diabetes, to determine the histopathology of 
the kidney disease. 

4. Urology should be consulted for patients with urinary tract obstructions.  [I] 

DISCUSSION 

Diabetes and hypertension are the two leading causes of CKD in the United States.  Patients with 
known diabetes, particularly those with retinopathy and with pre-existing proteinuria, can usually be 
assumed to have diabetic nephropathy in the presence of urine sediment without cellular elements or 
casts.  Similarly, patients with long-standing hypertension, low grade proteinuria (< 1 gm/day) and 
urine sediment without cells or casts may be assumed to have hypertension as the cause of their kidney 
disease (AASK Study, 2002).  The presence of an active urine sediment (hematuria, pyuria, red or white 
cell casts), obstructive symptoms, or rapid deterioration in eGFR (e.g., >50% in 6 months) in any 
patient whether or not they have diabetes or hypertension should prompt a search for other causes of 
CKD and requires a nephrology referral. 

For some etiologies, treatment of the underlying disorder leading to kidney disease may delay, prevent, 
or reverse the progression of CKD.  Specific treatments include the following: 

o Hypertension:  see the VA/DoD CPG for Management of Hypertension.  

o Diabetes Mellitus: see the VA/DoD CPG for Management of Diabetes Mellitus.  

o Glomerulonephritis (GN): can be caused by a heterogeneous group of diseases that may 
require different treatments.  Patients suspected, or known, to have GN should be referred to a 
nephrologist for definitive diagnosis and subsequent appropriate treatment. 

o Polycystic kidney disease (PCKD): Because of the systemic nature of PCKD and the 
implications of this diagnosis for both the patient and their family, patients with PCKD should 
be referred to nephrology, at least for initial evaluation and recommendations. 

o Urinary tract obstruction (UTO):  The key intervention in any patient with UTO is to relieve 
the obstruction (which may require referral to urology or interventional radiology).  The 
patient with UTO may also have an infection, which should be treated. 

Patients should receive follow-up after diagnosis and relief of urinary obstruction to determine 
whether the kidney function has normalized.  Serum creatinine may require several weeks to 
reach a steady state and may never return to normal.  Should kidney failure not resolve within 
weeks, alternative causes for kidney dysfunction, or new acute kidney failure should be 
considered. 

o Analgesic nephropathy: Analgesic nephropathy is caused by chronic use of NSAIDs (e.g., 
indomethacin, fenoprofen, naproxen, ibuprofen, etc.) or abuse of combination analgesics (e.g., 
aspirin, acetaminophen).  Depending on the chronicity of analgesic use, the severity of CKD, 
and the presence of other underlying causes of CKD discontinuing the offending agent(s) may 
not necessarily result in an improvement in eGFR. 
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o HIV-associated nephropathy (HIV-AN) and HCV-related kidney disease: Evidence of 
kidney abnormalities (elevated serum creatinine, proteinuria and/or hematuria) in HIV infected 
individuals requires early referral to a nephrologist.  There is a broad spectrum of kidney 
disease seen in HIV positive patients that includes HIV-AN, immune-complex mediated GN, 
and acute renal failure syndromes all of which require different interventions.  Therefore, 
kidney biopsy is often required to guide management of renal dysfunction in patients with 
HIV. 

HCV can be associated with a variety of different glomerulonephritites, classically 
membranoproliferative glomerulonephritis (MPGN) with or without cyroglobulins.  Thus a 
patient with HCV who develops CKD should be referred to a nephrologist.  Low complement 
levels and the presence of cryoglobulins in patients with a chronic HCV are considered by 
some to be sufficient evidence of the presence of MPGN.  Depending on the clinical context, 
and usually in consultation with the patient’s hepatologist, a kidney biopsy may help to guide 
management of patients with HCV either to confirm the etiology of the kidney disease when 
this is uncertain or to assess the severity and chronicity of kidney involvement.  Treatment of 
this entity may include alpha interferon and ribavirin depending on the patient’s level of eGFR. 

o Renovascular disease (RVD): The indications for the treatment of renal artery stenosis 
associated with CKD are controversial.  Although there is some evidence that intervention with 
surgery or angioplasty may reverse or stabilize kidney function, the natural history of untreated 
atherosclerotic renal artery stenosis is not well characterized.  In the absence of randomized 
controlled studies, patients with known renal artery stenosis should be referred to a 
nephrologist if they have hypertension that is difficult to control (i.e., the patient requires more 
than four drugs), or if they experience an increase in Cr of > 50 percent in less than six months 
(Dean et al., 1991). 

The patient with bilateral renal artery stenosis is at risk for development of worsening kidney 
function or hyperkalemia with the use of an ACEI (Hricik et al., 1983) or ARB.  Nevertheless, 
ACEIs and ARBs can be beneficial in patients with renal artery stenosis in terms of slowing 
progression of CKD and lowering blood pressure.  Because of the potential for acute 
worsening of eGFR and hyperkalemia, these drugs should be used with caution in patients with 
known or suspected renal artery stenosis (RAS).  Specifically, serum creatinine and potassium 
should be measured within 1 to 2 weeks of initiating therapy or increasing dosage. 

o Multiple myeloma with monoclonal immunoglobulin light chain-related kidney disease: 
Decreased eGFR may be the initial presentation of a plasma cell dyscrasia.  These include 
multiple myeloma, undefined plasma cell dyscrasia, amyloidosis, monoclonal gammopathy of 
undetermined significance (MGUS) and chronic lymphocytic leukemia.  Depending on the 
clinical context, a kidney biopsy may play a critical role in guiding management of the 
underlying plasma cell dyscrasia.  Since subsequent management is usually directed by the 
hematologist (or oncologist), the diagnostic work up of CKD in these patients should be 
undertaken by the nephrologist in close consultation with the treating specialty.   
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Annotation F Is there Indication to Consult/Refer to Nephrology?  

8. CONSULTATION WITH/REFERRAL TO NEPHROLOGY 

8.1. Referral to nephrology 

BACKGROUND 

Nephrology consultation or referral can serve a variety of different purposes: identifying the underlying 
etiology of kidney disease, initiating therapies to slow progression of CKD and identifying reversible 
processes leading to rapid loss of eGFR, managing the complications of kidney disease, and preparing 
patients for renal replacement therapy.  On the other hand, not all patients with CKD will benefit from 
nephrology consultation or referral.  This section is intended to guide the primary caregiver as to when 
nephrology referral is likely to be most beneficial to the patient. 

Nephrology referral is always appropriate when the primary care provider is not comfortable managing 
a patient with CKD.  Specific indications for nephrology referral include an eGFR< 30 ml/min/1.73m2, 
rapid progression of CKD (or superimposed acute renal failure in a patient with established CKD), 
when the patient has a known or suspected kidney condition requiring specialized nephrology care (e.g., 
glomerulonephritis), and for diagnostic work up when the etiology is unclear, or if the primary care 
provider suspects that a kidney biopsy may be indicated 

 

Indications for a nephrology referral in CKD: 

• Underlying cause is unclear after the basic work-up 
• Kidney biopsy is indicated 
• eGFR < 30 ml/min/1.73m2 
• Rapid progression of CKD 
• Superimposed acute kidney failure 
• Management is beyond the comfort of the individual provider 

 

RECOMMENDATIONS 

Nephrology consultation for help in diagnosis and treatment is indicated in: 
1. Patients with eGFR < 30 ml/min/1.73m2 to facilitate education and planning for renal 

replacement therapy (dialysis or kidney transplant). 
2. Patients with kidney function that is deteriorating rapidly (e.g., eGFR decline of 50% eGFR 

from previous measure over 6 months or less) without obvious cause. 
3. Patients with metabolic complications of CKD (e.g., anemia, secondary hyperparathyroidism). 
4. Patient has CKD of unclear etiology after initial work up, or has a known or suspected kidney 

condition requiring specialized care (e.g., a glomerulonephritis). 
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RATIONALE 

Patients with eGFR < 30 ml/min/1.73m2 are at highest risk for progression to ESKD (eGFR < 15 
ml/min/1.73m2), and for development of metabolic complications.  For these reasons, these are the 
patients most likely to benefit from nephrology referral, particularly if their metabolic complications are 
severe and their CKD is progressive.  In general, it takes at least six months to adequately prepare 
patients for renal replacement therapy. 

DISCUSSION 

In observational studies, late nephrology referral among patients with severe CKD is associated with 
worse outcomes after initiation of dialysis (Astor et al., 2001; Avorn et al., 2002; Cleveland et al., 2002; 
Huisman, 2004; Roderick et al., 2002a; Roderick et al., 2002b; Winkelmayer et al., 2002; Winkelmayer 
et al., 2003).  Adverse outcomes linked to late referral to nephrology include higher early mortality after 
initiation of dialysis, lower transplant rates, higher rates of catheter use at the time of initiation of 
dialysis, and longer duration of catheter use after dialysis initiation.  While these studies are 
observational in nature and results may reflect a selective referral of patients who are felt to be the best 
candidates for dialysis, it seems plausible that there may be a causal connection between referral to 
nephrology and improved clinical outcomes because critical elements of pre-ESKD care such as referral 
for pre-dialysis vascular access, discussion of dialysis modality, and referral for renal transplant are 
generally only provided by nephrologists. 

 

Annotation G Discuss Future Need for KRT 

8.2. Future Need for KRT 

BACKGROUND 

Patients who are expected to experience progressive loss of renal function to the point of requiring renal 
replacement therapy within the time frame needed to prepare for dialysis are likely to benefit from 
referral to nephrology.  Nephrologists are usually in the best position to facilitate informed decision-
making in this area and are generally charged with key referrals for vascular access placement and 
transplant evaluation.  Because progression to ESKD increases dramatically at eGFR levels < 30 
ml/min/1.73m2 and metabolic complications related to CKD are more common and more severe among 
patients with an eGFR in this range, an eGFR < 30 ml/min/1.73m2 serves as a reasonable threshold for 
recommending referral to a nephrologist. 

Early referral to nephrology and pre-dialysis education has been associated with: 

o Improved vocational outcomes 
o Delay in the need to initiate ESKD therapy 
o Increased proportion of patients initiating dialysis who have permanent dialysis access, 

particularly arteriovenous fistula (which has a much longer useful life) 
o A difference in modality selection (i.e., increased likelihood of selecting peritoneal dialysis) 
o Reduced need for urgent dialysis 
o Reduced need for inpatient initiation of dialysis 
o Better metabolic parameters 
o Improved patient choice regarding transplantation or peritoneal dialysis. 
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RECOMMENDATIONS 

1. ESKD and kidney replacement therapy (KRT) should be discussed with patients by the primary 
care provider while referring to nephrology for assistance in evaluation and treatment: 

a. Discuss the progression of kidney disease to ESKD, in general terms 
b. Explain why the patient needs to see the nephrologist 
c. Reinforce and review the information provided to the patient by the nephrologist 
d. Discuss the principles of dialysis (peritoneal dialysis or hemodialysis) and 

transplantation, in general terms 
e. Maintain consistency of information between the primary care provider and the 

nephrologist. 
 

Annotation H Establish Treatment Plan to Address Treatment of Primary Etiology 

9. MANAGEMENT OF CKD – PROMOTION OF GENERAL HEALTH 

BACKGROUND 

The treatment plan in primary care for patients diagnosed with CKD should include routine monitoring 
of kidney function and promotion of general health, addressing cardiovascular risk factors as related to 
CKD.  Referral to a nephrologist is not necessary in most patients with CKD.  For indications for 
referral see Annotation 8. 

RECOMMENDATIONS 

1. Treatment plan for patients diagnosed with CKD should include routine monitoring of kidney 
function and promotion of general health, addressing cardiovascular risk factors as related to 
CKD. These may include: 

a. Regular measurement of kidney function (eGFR) to assess the severity of kidney 
impairment (see Section 4) 

b. Management of the primary etiology 
c. Initiation of strategies to slow the progression of the disease 
d. Prevention and management of complications 
e. Management of co-existing comorbid conditions (e.g., diabetes, hypertension, 

cardiovascular disease). 
2. There is insufficient evidence to support a particular management strategy for reducing 

cardiovascular risk in patients with CKD, although the prevalence of cardiovascular disease is 
high in this population.  In the absence of evidence to support a tailored approach in patients 
with renal insufficiency, strategies applicable to the general population should be considered. 
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Annotation I Initiate Strategies to Slow the Progression of the Disease 

10. STRATEGIES TO SLOW THE PROGRESSION OF THE DISEASE 

BACKGROUND 

Reduction of protein excretion results in a reduction in the risk of progressive kidney failure, and is 
therefore an important therapeutic target for all adults with CKD, irrespective of age. 

The progression of kidney disease may be slowed with the use of non-invasive interventions. 

10.1   Control of hypertension 
10.2   Use of an ACEI or ARB 
10.3   Protein restriction 
10.4  Control of hyperglycemia in patients with diabetes 
10.5   Avoidance of nephrotoxic drugs and adjusting medication doses as indicated 
10.6   Smoking cessation 
10.7   Control of dyslipidemia 

10.1. Control of Hypertension 

BACKGROUND 

The goals of lowering blood pressure include a reduction of mortality and cardiovascular events and 
slowing the progression of CKD.  Several studies have been undertaken to determine what blood 
pressure target is appropriate for patients with CKD.  Based on these studies, consensus guidelines 
currently recommend blood pressure targets of < 130/80 mg/Hg in patients with CKD, both with and 
without diabetes.  The evidence to support a further blood pressure lowering to < 125/75 mm Hg in 
patients with > 1 g/day proteinuria is inconclusive. 

Level I evidence in support of these recommendations is unavailable; they are the expert opinion of 
several CKD workgroups in the United States and abroad. 

Uncontrolled hypertension not only increases the risk of serious cardiovascular morbidity or mortality 
but is also associated with a more rapid progression of CKD.  Treatment of hypertension in CKD 
patients with antihypertensive drugs therefore has two aims: reduction of the risk of cardiovascular 
disease and reduction of the risk of progressive loss of kidney function.  Studies have suggested that a 
lower blood pressure target has a greater impact on the progression of CKD than on cardiovascular 
disease risk.  There is considerable uncertainty about the ideal blood pressure target in patients with 
CKD.  First, few patients with CKD have been included in larger scale trials of hypertension and renal 
outcomes are often not examined.  Second, there have been very few RCTs of the effect of blood 
pressure lowering to specific targets in patients with CKD.  Among these, most have shown no 
difference in the progression of renal disease with lower than conventional blood pressure targets. 

In the absence of good evidence, it proved impossible to reconcile all existing sources of guidance and 
opinions, largely due to a poor definition of the intervention thresholds and optimal blood pressure 
goals in some of the guidelines. 

The preferred antihypertensive agents are discussed in Section 10.2. 
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RECOMMENDATIONS 

1. Blood pressure should be closely monitored in all patients with CKD and checked at each visit.  
[I] 

2. Blood pressure measurement should conform to published standards (see VA/DoD CPG for 
Management of Hypertension).  [C] 

3. Treatment of high blood pressure in CKD should include identification of target blood pressure 
levels, nonpharmacologic therapy, and specific antihypertensive agents for the prevention of 
progression of kidney disease and development of cardiovascular disease. 

4. Antihypertensive therapy should be adjusted to achieve blood pressure of < 130/80 mm Hg.  [C] 
Non Pharmacologic Interventions 

5. All patients with CKD with hypertension should be offered life-style advice, including 
maintenance of normal body weight (body mass index 18.5 to 24.9 kg/m2), reduction in dietary 
sodium intake (< 2 g/day), regular aerobic physical exercise, smoking cessation, and limitation 
of alcohol intake.  [B] 

Pharmacologic Interventions 

6. ACEIs or ARBs are the preferred agent for patients with kidney disease and hypertension.  
ACEIs may be preferred based on cost.  ARBs may be substituted for patients with an ACEI 
induced cough.  [A] 

7. Many patients will require two or more medications to achieve their target blood pressure 
control.  A diuretic should be used when a second blood pressure medication is needed, or if 
hyperkalemia occurs.  Thiazide diuretics may be used if estimated GFR > 30 ml/min/1.73m2, 
but loop diuretics are usually needed for patients with lower eGFR.  Potassium-sparing diuretics 
should be used with caution in patients with CKD (see Table  10.1. Summary of Number of 
Antihypertensive Agents Required to Reach Target Blood Pressure). 

8. An increase of serum creatinine, as much as 30 percent above baseline after ACEI or ARB 
initiation, may be tolerated.  ACEIs or ARBs should not be discontinued for this situation, since 
these medications are renoprotective. 

9. Patients with resistant hypertension, defined as inability to achieve goal blood pressure despite 
combination therapy with three drugs from complementary classes (including a diuretic), may 
benefit from an evaluation by a specialist in hypertension. 

RATIONALE 

There is Level III evidence (opinion) to suggest that blood pressure should be maintained at < 130/80 
mm Hg in patients with non-diabetic CKD.  Level I evidence (based on RCTs) to support this low blood 
pressure is lacking.  There is Level II evidence that in patients with > 1 g proteinuria, more aggressive 
lowering of blood pressure may slow progression of CKD, although the optimal blood pressure level is 
unknown.   

DISCUSSION 

Numerous RCTs in patients without diabetes (Giatras et al., 1997; The GISEN Group, 1997; Hebert et 
al., 1997; Klahr et al., 1995) and with diabetes (Brenner et al., 2001; Crepaldi et al., 1998; Estacio et al., 
2000; Lewis et al., 1993; Lewis et al., 1999; Lewis et al., 2001; Parving et al., 2001; Weidmann et al., 
1995) with CKD have clearly shown that blood pressure lowering is associated with substantial 
reductions (1.1 to 6.2 ml/min/1.73m2 per year) in GFR decline.  Meta-regression analyses have 
indicated that blood pressure reduction accounts for 50 percent of the variance in GFR decline and that 
each 10-mm Hg reduction in mean arterial pressure (down to 92 mm Hg) confers a benefit in eGFR 
preservation of 3.7 to 5.0 ml/min/1.73m2 per year (Bakris & Weir, 2000; Jafar et al., 2001; Maki et al, 
1995). 
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The degree of renal protection afforded by blood pressure reduction appears to be proportional to the 
degree of baseline proteinuria (The GISEN Group, 1997; Klahr et al., 1994; Ruggenenti et al., 1998) 
and its reduction following treatment (Klahr et al., 1994).  In the multicentre Modification of Diet in 
Renal Disease (MDRD) study, the differences in mean GFR decline between the low and standard 
blood pressure groups were greatest in patients with proteinuria > 3 g/day (approximately 4 
ml/min/1.73m2 per year), intermediate in patients with proteinuria 1 to 3 g/day (approximately 2 
ml/min/1.73m2 per year) and least in patients with proteinuria <1 g/day (0 ml/min/1.73m2 per year) 
(Kasiske et al., 1993).  Moreover, each 1 g/day decrease in protein excretion following antihypertensive 
treatment was associated with a reduction from 0.9 to 1.3 ml/min/1.73m2 per year in eGFR decline. 

Based on these studies (particularly the MDRD study), the guidelines currently recommend blood 
pressure targets in patients without diabetes of < 130/80 mm Hg if proteinuria is < 1 g/day and < 125/75 
mm Hg if proteinuria is >1 g/day. 

For a summary of studies supporting the recommendations – see Appendix C-1. 

Table  10.1. Summary of Number of Antihypertensive Agents Required to Reach Target Blood Pressure 

 
Study, Year 

Target Blood Pressure 
(mm Hg) 

Achieved Blood 
Pressure 

Mean 
Number of 
Agents 

IDNT, 2001 Systolic < 135 Systolic 138 2.6 

RENAAL, 2001 Systolic < 140 Systolic 141 2.7 

ABCD, 2000 Diastolic < 75 or 80-89a 132/78 and 138/86a 2.4 

CSG Captopril Trial, 
1993 

Systolic < 140, Diastolic < 90 Mean arterial pressure 
 96+8 and 100+8b 

1-3b 

a Denotes intensive blood pressure control group and moderate blood pressure control group, respectively. 
b Denotes captopril and placebo groups, respectively, number of agents inferred from report; there were 
approximately 25% normotensive participants. 
Source:  KDOQI Diabetes and CKD, 2007 

 

EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 CKD alone 
Target for blood pressure 140/90 mm Hg 

AASK, 2002 I Good A 

2 CKD with cardiovascular risk or type 2 DM 
Target for blood pressure 130/80 mm Hg 

KDOQI, 2002 III Poor C 

3 CKD with > 300 g proteinuria 
Target for blood pressure > 130/80 mm Hg 

KDOQI, 2002 III Poor C 

4 CKD with > 1 g proteinuria 
Target for blood pressure 125/75 mm Hg 

MDRD (post 
analyses) 

III Poor C 

5 Diabetic nephropathy 
Target for blood pressure 130/80 mm Hg 

ABCD, 2000  
ADA, 2003a 
JNC 7, 2003 
KDOQI, 2002 

III Poor C 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 
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10.2. Use of an ACEI or ARB  

BACKGROUND 

The angiotensin-converting enzyme inhibitors (ACEIs) have beneficial effects in patients with diabetic 
nephropathy and other kidney diseases.  These drugs slow the progression of kidney disease 
independent of their effect on blood pressure.  The ACEIs reduce proteinuria, an effect that may be 
renoprotective.  The agents reduce proteinuria at any given level of blood pressure reduction more than 
other antihypertensive drugs.  In general, the angiotensin II receptor blockers (ARBs) are a class of 
drugs which may be used in patients who are intolerant of an ACEI. 

RECOMMENDATIONS 

1. Patients with non-DM CKD with hypertension or diabetes with macroalbuminuria should be 
treated with an ACEI or ARB to slow the progression of kidney disease [A] and reduce 
proteinuria [A]. 
(See VA/DoD CPG for Management of Diabetes Mellitus) 

2. Patients with diabetes and microalbuminuria should be treated with an ACEI or ARB to slow 
the progression from microalbuminuria to macroalbuminuria, considered a surrogate for 
progression to CKD.  [A] 

3. ACEIs and ARBs should be initiated at low doses and titrated to moderate to high doses as used 
in clinical trials.  [A] 

4. There is insufficient evidence to recommend combination therapy with an ACEI and ARB to 
slow the progression of kidney disease except in a limited population of non-DM CKD.  [C] 

5. Creatinine and potassium levels should be monitored one to two weeks after initiation or after a 
change in dose of ACEI or ARB therapy and periodically to maintain a normal range.  [C] 

6. Treatment with an ACEI or ARB should not be initiated in patients with hyperkalemia (> 5.5).  
[D]  

7. People who develop cough on an ACEI should be switched to an ARB.  Some people who 
develop angioedema on an ACEI may be switched to an ARB but require careful monitoring 
since some may also develop angioedema on an ARB.  [C] 

8. In most patients, an ACEI or ARB should be continued unless: 
a. There is an acute GFR decline of > 30 percent within the first two weeks after 

initiation.  [B] 
b. Serum potassium is > 6 mEq/L, despite appropriate treatment.  [B] 

9. If ACEIs and ARBs are not tolerated, a nondihydropyridine calcium channel blocker, either 
verapamil or diltiazem, may be considered to reduce proteinuria.  [B] 

DISCUSSION 

There is good evidence that ACEI therapy slows the progression of non-DM CKD in patients with 
proteinuria.  There is insufficient evidence to support use of an ACEI in patients without concomitant 
hypertension, as the majority of these trials enrolled patients with hypertension; although there 
continued to be benefit from the ACEI after adjustment for blood pressure.  There is fair evidence to 
suggest that ARBs lower blood pressure and proteinuria, at least as well as ACEIs in individuals with 
non-DM CKD.  Only in patients with immunoglobulin A (IGA) nephropathy is there good evidence 
that the combination of an ACEI and ARB is more effective than either medication alone in decreasing 
the progression of non-DM CKD. 

o For medication dosage and information see Appendix D-1. 

o For prevention and management of hyperkalemia, see Section 10.2 – Use of an ACEI or ARB. 
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o For a summary of studies supporting the recommendations see Appendix C-2. 
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EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Use ACEI to slow the progression of 
kidney disease in patients with non-
DM CKD and hypertension 

AASK, 2002 
AIPRD, 2003 
Jafar et al., 2001 
REIN, 1997 
REIN-2, 2005 

I Good A 

2 Use ACEI or ARB to reduce 
proteinuria in patients with non-DM 
CKD and hypertension 

Del Vecchio et al., 2004 
Iino et al., 2004 
Ishimitsu et al., 2005 
Luno et al., 2002 
Matsuda et al., 2003 
Nielsen et al., 1997 
Plum et al., 1998  
REIN, 1997 
Remuzzi et al., 1999 

I Good A 

3 Use ACEI or ARB to slow the 
progression of CKD in patients with 
DM and macroalbuminuria 

IDNT, 2001 
KDOQI DM, 2007 
Lewis et al., 1993 
RENAAL, 2001 

I 
 

Good A 

4 Use ACEI or ARB to slow the 
progression of CKD in patients with 
DM and microalbuminuria 

ACEI/DN Trialists, 2001 
IRMA-2, 2001 
Laffel et al., 1995 
Lovell, 2001 
KDOQI DM, 2007 
Viberti et al., 1994 

I 
 

Good A 

5 Initiate ACEI and ARB at low doses 
and titrate to moderate to high doses 
as used in clinical trials 

AASK, 2002 
Aranda et al., 2005 
DETAIL, 2004 
Esnault et al., 2005 
IDNT, 2001 
IRMA-2, 2001 
Lewis et al., 1993 
KDOQI DM, 2007 
RENAAL, 2001 

I 
 

Good A 

6 Initiate therapy with an ACEI; an 
ARB should be used as an alternative 
agent 

Andersen et al., 2000 
DETAIL, 2004 
Lacourciere et al., 2000 
Muirhead et al., 1999 
Nielsen et al., 1997 
KDOQI DM, 2007 
KDOQI HTN, 2004 

I Fair B 

7 There is insufficient evidence to 
recommend combination therapy with 
an ACEI and an ARB in non-DM or 
DM CKD to slow the progression of 
kidney disease except in patients with 
IGA nephropathy 

Campbell et al., 2003 
COOPERATE, 2003 
MacKinnon et al., 2006 
Mogensen et al., 2000 
KDOQI DM, 2007 
KDOQI HTN, 2004 

I Fair C 

8 Monitor for adverse effects (including 
hypotension, hyperkalemia, decreased 
GFR) in patients treated with an 
ACEI or ARB 

Bakris et al., 2000 
Morimoto et al., 2004 
Raml et al., 2001 
KDOQI HTN, 2004 

I 
II-2 
II-3 
III 

Good A 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 
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10.3. Protein Restriction  

BACKGROUND 

The World Health Organization defines normal dietary protein intake as 0.8 g/kg/day.  Low-protein 
diets (< 0.8 g/kg/day) have long been advocated as a potential means of slowing the rate of progression 
of kidney disease, delaying the onset of uremic symptoms and thereby delaying the need for dialysis.  
Available evidence does not provide strong support for protein restriction as a means of slowing the 
progression of CKD.  RCTs provide insufficient evidence that protein restriction slows loss of GFR and 
a meta-analysis demonstrated only a weak effect.  However, other meta-analyses examining the 
separate outcome of renal death, usually defined as time to death or treatment for ESKD, have reported 
a lower incidence of this outcome among patients receiving a protein restricted diet.  This apparent 
paradox is perhaps explained by the possibility that while protein restriction does not slow the 
progression of renal disease it may delay the onset of uremic symptoms and forestall the need for 
dialysis.  Decision-making in this area is further complicated by the need to balance any perceived 
benefit of protein restriction with the risk of compromising nutritional status and/or the greater intensity 
of dietitian input that may be required to ensure that this does not happen.  Any dietary prescription 
should take into account the spontaneous tendency for patients with CKD to reduce protein and caloric 
intake. 

RECOMMENDATIONS 

1. There is insufficient evidence to recommend the routine implementation of a low protein diet  
(< 0.6g/kg/day) to slow the loss of GFR in patients with CKD.  [D] 

2. A low protein diet may delay the onset of uremic symptoms in patients close to needing dialysis 
but this benefit must be weighed against the risk of protein malnutrition.  [B] 

RATIONALE 

In the 1980-1990s there were a number of RCTs examining the impact of protein restriction on the 
progression of renal disease.  These trials were quite heterogeneous in their design and did not show a 
consistent benefit of protein restriction.  While some small RCTs (mostly in patients with diabetes) and 
some larger RCTs primarily in non-diabetic patients have reported slower loss of GFR in patients on a 
low protein diet, most RCTs, including the MDRD study which was the largest and most definitive to 
date, reported no difference in the loss of GFR or surrogate measures of GFR comparing the 
intervention and control arms.  In addition, the additional benefit of protein restriction over ACE 
inhibition was not addressed in most of these trials. The impact of protein restriction on loss of GFR 
remains somewhat controversial because patients with PCKD—who usually do not experience heavy 
proteinuria and thus are less likely than other groups to benefit from protein restriction—were over 
represented in the MDRD study and because the study may have been underpowered due to slower than 
expected progression among participants.   

Paradoxically, several meta-analyses have demonstrated a strong association between protein restriction 
and longer time to renal death (onset of ESKD or death).  However, because most of these trials were 
not set up to examine renal death as a primary outcome and because this outcome is in part a treatment 
decision, it is difficult to know how to interpret this finding.  In addition, several showed significant 
publication bias in favor of a protein-restricted diet. 

EVIDENCE STATEMENTS 

RCTs on protein restriction are quite heterogeneous in terms of entry criteria, specific intervention and 
outcome measures.  While several small RCTs in patients with diabetes (Ciaverella et al., 1987, 
Dullaart et al., 1993; Raal et al., 1994; Zeller et al., 1991) and some RCTs in patients without diabetes 
(D’Amico et al., 1994; Ihle et al., 1989, Meloni et al., 2002; Rosman et al., 1984) demonstrated slower 
loss of GFR among protein restricted patients, most RCTs of protein restriction report no sustained 
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difference between protein-restricted and non-restricted groups in loss of kidney function (Hansen et al., 
2002; Jungers et al., 1987; Klahr et al., 1994; Locatelli et al., 1991; Pijls et al., 2002; Rosman et al., 
1989; Williams et al., 1991).  The MDRD study was the largest of these studies and found no difference 
between intervention and control arms in the rate of change in GFR or in the incidence of the composite 
outcome of doubling of serum creatinine or onset of ESKD.  Because the overall rate of progression in 
the MDRD study population was low and the study included a large percentage of patients with PCKD, 
generalizability may be limited and it is possible that the study was underpowered to examine 
differences between control and treatment groups.  The few RCTs that did report an effect of protein 
restriction on loss of renal function (Ciaverella et al., 1987; D’Amico et al., 1984; Dullaart et al., 1993; 
Ihle et al., 1989; Raal et al., 1994; Rosman et al., 1984; Zeller et al., 1991) do not provide compelling 
evidence to counteract the results of this study, though the possibility does remain that there may be a 
benefit among patients with diabetes.  Finally, an important factor limiting the clinical relevance of 
RCTs of protein restriction is that most were conducted in an era of less widespread use of ACEIs 
and/or did not account for differential use of ACEI in study participants.  Thus, none of these trials 
address the question of what additional benefit protein restriction provides among patients receiving 
ACEIs or ARBs—the most clinically relevant question in our current era of widespread ACEI and ARB 
use.  A meta-analysis of 13 trials that included relatively few patients with diabetes demonstrated a very 
modest slowing of progression of renal decline by 1.53 ml/min/year with protein restriction (Kasiske et 
al., 1998).  This study also reported evidence for a publication bias favoring studies with positive, rather 
than negative results. 

Paradoxically, some clinical trials (Hansen et al., 2002; Ihle et al., 1989; Jungers et al., 1987) and meta-
analyses (Fouque et al., 2006) (updated from the 1992 and 2000 versions of the review) showed a lower 
odds of progression to renal death in patients on a low protein diet.  However, this association must be 
interpreted with some caution; interpretation of the outcome of renal death defined in part by onset of 
ESKD is complicated because ESKD is a treatment decision and results may be explained by variation 
in treatment decisions in patients on a lower protein diet (these trials were not blinded).  It is generally 
assumed that these results indicate that protein restriction can reduce uremic symptoms and slow onset 
of ESKD; these trials were for the most part not optimally designed to test this hypothesis. 

In general, a low protein diet was well tolerated in most of the studies described, although in several 
studies, patients in the protein-restricted arm experienced worsening nutritional status during the course 
of the trial (Ihle et al., 1989; Meloni et al., 2002).  Thus, any perceived benefits of protein restriction 
must be weighed against the competing goal of maintaining good nutrition among patients with severe 
CKD and renal failure in whom there may be a spontaneous tendency to restrict protein intake and thus 
greater need for intensive monitoring by a nutritionist to ensure that patients do not become 
malnourished on a low protein diet. 

Spontaneous Protein Restriction and Risk of Malnutrition 

Another concern regarding dietary protein restriction in patients with CKD is the spontaneous reduction 
in dietary protein intake with declining GFR.  Ikizler et al. (1995) noted that mean spontaneous dietary 
intakes averaged 1.1 g/kg/day for patients with creatinine clearances > 50 ml/min, 0.85 g/kg/day at 25 
to 50 ml/min, 0.70 g/kg/day at 10 to 25 ml/min and 0.54 g/kg/day at < 10 ml/min.  These changes raise 
questions regarding the safety of further restricting protein intake. 
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EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Protein restriction does 
not show consistent 
benefit in change in GFR 

D’Amico et al., 1994 
Hansen et al., 2002 
Ihle et al., 1989 
Jungers et al., 1987 
Kasiske et al., 1998 
Klahr et al., 1994 
Locatelli et al., 1991 
Meloni et al., 2002 
Pijls et al., 2002 
Rosman et al., 1984, 1989 
Williams et al., 1991 

I Fair D 

2 Strong association 
between protein restriction 
with delayed onset of 
renal death 

Fouque et al., 2006 
Kasiske et al., 1998 
Pedrini et al., 1996 

I Fair B 

QE = Quality of Evidence; SR = Strength of Recommendations (See Appendix A) 

10.4. Control of Hyperglycemia in Patients with Diabetes 

BACKGROUND 

Both the Diabetes Control and Complications Trial (DCCT) and the United Kingdom Prospective 
Diabetes Study (UKPDS) confirmed that improved glycemic control in type 1 and type 2 DM can 
prevent the development of microalbuminuria.  The evidence of a benefit of intensive glycemic control 
on the progression from microalbuminuria to overt nephropathy is controversial. 

RECOMMENDATIONS 

1. In patients with diabetes, glycemic control should be managed according to the VA/DoD CPG 
for Management of Diabetes Mellitus. 

2. In patients with CKD, the use of antidiabetic agents should be reviewed and modified since 
several are renally excreted (see Appendix D).  

10.5. Avoidance of Nephrotoxic Drugs and Adjustment of Medication Doses as 
Indicated 

BACKGROUND 

Some drugs are potentially toxic to the kidney and can worsen kidney function, precipitating acute 
deterioration of renal function. 

The clearance of drugs that are excreted by the kidney may be impaired in the presence of reduced 
kidney function.  This can lead to drug accumulation with toxic effects specific to the drug.  Some 
medications therefore require dosage adjustments according to the level of kidney function.  

RECOMMENDATIONS 

1. Use of prescription and over-the-counter drugs, including herbal supplements, should be 
reviewed and doses modified or adjusted to the level of kidney function (per CrCl or sCr) in 
patients with CKD.  [C] 
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2. Avoid or limit exposure to nephrotoxic drugs.  [D] 
3. Patients with CKD should preferentially undergo imaging studies that do not require the use of 

iodinated contrast.  If iodinated contrast cannot be avoided, low-or iso-osmolar non-ionic agents 
should be used.  Consider the use of measures to prevent contrast nephropathy, including 
intravenous fluids.  [B] 

Clinicians should also be aware of recent FDA warnings on the risk for nephrogenic systemic 
fibrosis with the use of gadolinium-based contrast agents in patients with acute or severe chronic 
kidney disease. 
(See Appendix D-2) 

DISCUSSION 

Several commonly used drugs may be nephrotoxic in patients with CKD.  These include NSAIDs, 
aminoglycosides, various cancer chemotherapeutic drugs, lithium, some of the bisphosphonates, 
cyclosporine, and tacrolimus.  Other drugs are not themselves nephrotoxic, but have toxicities that may 
be accentuated in CKD.  These toxicities include hyperkalemia (ACEI, ARB, potassium-sparing 
diuretics, trimethoprim, digoxin, and heparin) and lactic acidosis (metformin).  It is not possible to 
specify GFR thresholds for the use of all drugs.  According to the manufacturer, the use of metformin is 
contraindicated in men with a serum creatinine greater than 1.5 and in women with a serum creatinine 
greater than 1.4.  There are no formal recommendations for the use of metformin based on the GFR 
level. 

Many commonly used drugs require dose adjustment in patients with CKD.  The extent of dose 
reduction depends on the level of kidney function.  Dose adjustments are most often based on the 
patient’s calculated CrCl or sCr (as opposed to eGFR), according to recommendations established based 
on these parameters and as per the product information for the medication.  Medications requiring dose 
adjustment include most antibiotics (macrolides, clindamycin, and metronidazole are exceptions), 
heparin, glyburide, chlorpropramide, insulin, atenolol, digoxin, tramadol, meperidine, gabapentin, 
paroxetine, allopurinol, colchicine, H2-blockers, and antiviral agents.  Starting at a lower dose and 
titrating upward gradually is prudent.  When available, monitoring parameters (such as drug levels, 
blood sugar, and heart rate) should be utilized. 

Certain patients with CKD may be at higher risk than others for drug nephrotoxicity.  Concurrent 
diabetes, advanced age, volume depletion or states of effective volume depletion and concomitant use 
of multiple nephrotoxic drugs have been implicated.  Repeated and frequent use, and higher doses of 
nephrotoxic drugs may increase risk (specific data are lacking, however). 

Contrast nephropathy is the decline in kidney function following exposure to iodinated contrast.  The 
decline is usually mild and transient but can necessitate dialysis acutely or even chronically.  The risk of 
contrast nephropathy is higher in patients with diabetes, advanced heart failure or other states of 
hypovolemia or effective hypovolemia), and a higher total dose of contrast.  Assuring adequate 
hydration by the infusion of normal saline or sodium bicarbonate solutions in the peri-procedure period 
may reduce the incidence of nephrotoxicity (Weisbord et al., 2008).  The use of N-acetylcysteine may 
be effective in reducing the incidence of contrast nephropathy, although results have been inconsistent 
(Briguori et al., 2002, 2003, 2004a, 2004b, 2005; Cigarroa et al., 1989; Davidson et al., 1989;  Lameier, 
2006; Lautin et al., 1991; Mehran et al., 2004; Parfrey et al., 1989; Rihal et al., 2002; Rudnick et al., 
1995; Sandhu et al., 2006; Schwab et al., 1989; Stacul, 2005). 

The use of gadolinium for contrast magnetic resonance imaging has been associated with toxicity, 
specifically nephrogenic systemic fibrosis, especially in patients with severe CKD (Grobner & Prischl, 
2007).  First observed in 1997, it is characterized by thickening, induration, and hardening of the skin 
most commonly involving the distal extremities and the trunk, and may also involve internal organs.  
The vast majority of patients with the disorder have been receiving chronic maintenance dialysis, 
although patients with acute kidney injury, hepatorenal syndrome, liver or kidney transplants, and 
patients with eGFR < 30 ml/min/1.73m2 may also be at risk.  Although rare patients have been 
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described who have not received gadolinium, the FDA has issued several alerts and has required the 
manufacturers of gadolinium to include a black box warning.  This warning describes the patients at 
risk and recommends that renal function be assessed either by history or laboratory determination of 
serum creatinine prior to the administration of gadolinium.  Gadolinium should be avoided in patients 
with known risks unless the diagnostic information is essential and cannot be obtained using other 
diagnostic procedures. 

NSAIDs, including cyclooxgenase-2 inhibitors, may cause kidney damage in a number of ways.  These 
include a predictable reversible reduction in GFR as well as idiosyncratic reactions such as acute renal 
failure, interstitial nephritis, and nephrotic syndrome.  The benefits of these drugs must be weighed 
carefully against the possible adverse effects on kidney function.  There is no well established GFR 
threshold for the use of NSAIDs. 

There is little data on nephrotoxicity due to herbal medications (see Table  10.2. Herbal Products that 
May Cause Renal Problems).  The Chinese herbs Stephania tetranda and Magnolia officinalis have been 
implicated.  Vanherweghem et al. (1993) described a series of nine young women with advanced and 
progressive renal disease following chronic use of these herbs for weight loss. 

Table  10.2. Herbal Products that May Cause Renal Problems 

Aristolochic acid Contained in Virginian and Texas snakeroot or in 
Chinese herbs like Stephania tetranda and Magnolia 
officinalis.  It causes rapidly progressive fibrosing 
interstitial nephritis and renal failure. It is also linked 
to urothelial malignancy. 

Barberry Possibly causes interstitial nephritis 
Buchu May cause renal toxicity 
Chinese herbal drugs Contain a variety of herbs, and often aristolochic acid 
Juniper Causes renal fibrosis 
Licorice Is associated with sodium and water retention, 

hypokalemia and hypertension 
Noni juice Also known as the Och plant (India), Nono (Tahiti), 

Nonu (Samoa), Nhau (Southeast Asia) and Chinese 
fruit (Australia), it is associated with hyperkalemia 

Source: Kappel & Calissi, 2002 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Vanherweghem+JL%22%5BAuthor%5D�
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EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Medications should be reviewed 
and doses modified or adjusted to 
the level of kidney function in 
patients with CKD 

KDOQI, 2002 III Poor C  

2 Avoid or limit exposure to 
nephrotoxic drugs 

Appel, 1990 
Hoitsma et al., 1991 
Kintzel, 2001 
Markowitz et al., 2000 
Schneider et al., 2006 
Von Moos, 2005 

III 
III 
III 
II-3 
II-2 
III 

Fair D 

Avoid hyperosmolar agents to 
reduce the incidence of contrast 
nephropathy; if iodinated contrast 
cannot be avoided, low- or iso-
osmolar non-ionic agents should be 
used 

Aspelin et al., 2003 
Briguori et al., 2006 
Jo et al., 2006 
Marenzi et al., 2004 
Rudnick et al., 1995 

I 
II-2 
I 
III 
I 

Fair B 3 

Consider the use of measures to 
prevent contrast nephropathy, 
including intravenous fluids and 
acetylcysteine 

Briguori et al., 2002 
Briguori et al., 2004a  
Briguori et al., 2004b 
Briguori et al., 2005 
Sandhu et al., 2006 

I Fair B 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 

10.6. Smoking Cessation 

BACKGROUND 

Besides its adverse effects on cardiovascular risk, lung disease, and cancer, smoking may also increase 
the rate of progression of CKD. 

RECOMMENDATIONS 

1. Patients should be advised to stop smoking to reduce cardiovascular risk [A] and slow the 
progression of kidney disease [C]. 
(See the VA/DoD Guideline for Management of Tobacco Use.) 

DISCUSSION 

Several epidemiologic studies have demonstrated a relationship between smoking and more rapid 
progression of CKD (Biesenbach et al., 1997; Orth et al., 2001; Pinto-Sietsma et al., 2000; Regalado et 
al., 2000; Sawicki et al., 1994), particularly in patients with diabetes and hypertension.  In type 2 
diabetes, the adverse effects of smoking on progression of kidney disease are seen even in patients 
receiving an ACEI, an intervention known to slow the progression of kidney disease (Chuahirun & 
Wesson, 2002).  Although the mechanism is unclear, studies have shown that smoking acutely raises 
mean arterial pressure, reduces GFR, and increases albuminuria, both in normal subjects and in patients 
with glomerular disease (Pinto-Sietsma et al., 2000; Ritz et al., 1998).  These changes may be due to 
activation of the sympathetic nervous system, as well as direct toxic effects on the kidney (Odoni et al., 
2002; Schiffl et al., 2002).  Current and former smoking has been associated with an increased 
prevalence of proteinuria in the general population (Briganti et al., 2002; Halimi et al., 2000), and 
proteinuria is a known risk factor for kidney disease progression. 
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There are limited prospective studies on the effects of smoking cessation on progression of kidney 
disease.  Patients with diabetic nephropathy who quit smoking have a reduction in the rate of increase in 
albuminuria (Chase et al., 1991).  Smoking cessation has been shown to result in the decrease in a 
surrogate marker of renal damage, urinary excretion of transforming growth factor beta-1 (Chuahirun et 
al., 2004).  There are two prospective cohort studies that assess the effects of smoking cessation on 
changes in creatinine or GFR.  In patients with chronic glomerulonephritis or tubulointerstitial disease, 
smokers with CKD who stopped smoking within the first six months of the 24 month observation 
period (n=16) had a slower rate of progression than those who continued to smoke (n=29) (Schiffl et al., 
2002).  In a one-year  prospective cohort study in 93 patients with diabetes, hypertension and diabetic 
nephropathy progression of kidney disease was less common in patients who quit smoking than those 
who continued to smoke (Sawicki et al., 1994).  Given the beneficial effects of smoking cessation on 
cardiovascular health, its potential benefits on slowing kidney disease progression and its lack of 
adverse consequences, smoking cessation should be strongly encouraged. 

EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Cessation of smoking and progression 
of kidney disease 

Chase et al., 1991 
Chuahirun et al., 2004 
Sawicki et al., 1994 
Schiffl et al., 2002 

II-2 Fair C 

2 Cessation of smoking and reduction 
of cardiovascular risk 

VA/DoD CPG for 
Management of 
Tobacco Use, 2004 

I Good A 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 

10.7. Control of Dyslipidemia 

BACKGROUND 

Dyslipidemia is a risk factor for progressive kidney disease.  A meta-analysis of 11 small trials showed 
that lipid lowering therapy amongst patients with CKD with dyslipidemia and proteinuria slowed the 
progression of the disease.  A subanalysis of the CARE study has also suggested that treatment with a 
statin may slow the decline in kidney function in patients with moderate to severe CKD, especially with 
proteinuria.  However, these results cannot at this time be safely extrapolated to a great majority of 
patients with CKD without additional evidence. 

RECOMMENDATIONS 

1. Patients with CKD or diabetic nephropathy who have dyslipidemia should be treated to reduce 
cardiovascular risk [A] and slow progression of kidney disease [B]. 
(See VA/DoD CPG for Management of Dyslipidemia.) 

2. Statin and fibrate therapies have a higher frequency of adverse events in patients with CKD that 
warrants careful monitoring.  Lower statin doses may be necessary to reduce the risk of 
myopathy.  [I] 

DISCUSSION 

Prevention of Cardiovascular Events 

Lipid abnormalities are commonly associated with CKD and are also considered a risk factor for the 
development and progression of CKD.  In addition, CKD is considered a risk factor for cardiovascular 
disease (Tonelli et al., 2004).  The mortality in CKD is largely associated with cardiovascular disease 
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(KDOQI Dyslipidemia Guidelines, 2003).  Because the lipid mortality trials have mostly excluded CKD 
patients, the benefit in this group of patients is unknown.  A randomized placebo-controlled trial of lipid 
lowering therapy in diabetic dialysis patients was unable to show a benefit on the composite endpoint of 
cardiac death, nonfatal myocardial infarction and stroke, despite a 42 percent reduction in LDL (Warner 
et al., 2005).  Despite the lack of high quality evidence for benefit in the patient with CKD but because 
of the known substantial benefit of lipid lowering in the non-CKD population and the high risk of 
cardiovascular disease in the CKD population, patients with dyslipidemia and CKD should be treated 
according to national clinical guideline recommendations established for patients with dyslipidemia (see 
VA/DoD CPG for Management of Dyslipidemia). 

Dyslipidemia Treatment in the Delay of CKD Progression 

The subanalysis of the CARE study (1998) suggests that treatment of dyslipidemia in CKD will slow 
the progression of kidney disease.  Long term, randomized trials on patients with CKD treated with 
statins and meta-analyses suggest lipid lowering therapies slow the progression of kidney disease 
(Bianchi et al., 2003; CARI, 2006; Douglas et al., 2006; Fried et al., 2001; Imai et al., 1999; Tonelli et 
al., 2003; Tonelli et al., 2004).  A number of studies were limited by their small numbers and short 
follow-up times. 

A recent meta-analysis including fifteen studies with 1,384 patients and an average treatment of 24 
weeks in duration showed that treatment with a statin reduced albuminuria and proteinuria in 13 of the 
15 studies.  The reduction in excretion was greater in the studies with higher baseline albuminuria or 
proteinuria: those with excretion < 30 mg/d experienced a change of 2 percent; patients with 30 to 300 
mg/d had a reduction of 48 percent; and those with excretion > 300 mg/d experienced a reduction of 47 
percent.  It was noted that the studies included were not considered to be of high quality.  The authors 
concluded that statins may have a beneficial effect on pathologic albuminuria; however, whether these 
results translate into a reduction in cardiovascular events or ESKD requires further study (Douglas et 
al., 2006). 

Dyslipidemia Treatment in Diabetic Nephropathy  

Dyslipidemia has been associated with a greater decline in GFR in patients with type 1 diabetic 
nephropathy (Krolewski et al., 1994; Mulec et al., 1990) and is an independent risk factor for 
progression of nephropathy in patients with type 2 DM and normoalbuminuria (Gall et al., 1997).  
There is limited evidence to support the treatment of dyslipidemia in diabetic nephropathy to slow the 
progression of kidney disease (CARI, 2006).  There was benefit in one small RCT in patients with 
dyslipidemia and type 2 DM and nephropathy where there was a decrease in GFR in patients receiving 
placebo compared to the treatment group (Lam et al., 1995).  A large prospective cohort study of 1,600 
patients with coronary heart disease including a subgroup of patients with diabetes (N=313) found that 
treatment of dyslipidemia with a statin reduced all-cause mortality and coronary mortality by 52 percent 
and 62 percent, respectively (Athyros et al., 2004).  It was also reported that patients with various 
degrees of kidney dysfunction experienced a reduction in the progression of kidney disease (Athyros et 
al., 2004).  A meta-analysis evaluating lipid lowering therapy included 57 percent patients with diabetes 
and 23 percent with primary renal disease suggested that lipid lowering therapies slow progression of 
kidney disease (Douglas et al., 2006). 

Another meta-analysis of trials in patients with dyslipidemia and renal disease (66% with diabetes) 
showed that treatment with lipid lowering therapy slowed progression of renal disease (Fried et al., 
2001). 
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EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Lowering LDL in patients with 
dyslipidemia reduces 
cardiovascular events 

VA/DoD CPG for 
Management of 
Dyslipidemia, 2006 

I Good A 

2 Lowering LDL in patients with 
CKD may retard the 
progression of kidney disease 

Bianchi et al., 2003 
CARI, 2006 
Douglas et al., 2006 
Fried et al., 2001 
Imai et al., 1999 
Tonelli et al., 2003 
Tonelli et al., 2004 

I Fair B 

3 Lowering LDL in patients with 
diabetic nephropathy may 
retard the progression of kidney 
disease 

CARI, 2006 
Douglas et al., 2006 
Fried et al., 2001 
Lam et al., 1995 

I Fair B 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 

 

Annotation K  Treat Symptoms and Complications  

11.  COMPLICATIONS OF CKD 

Maintain normal metabolic levels and homeostasis in patients with kidney disease. 

Metabolic abnormalities: 
11.1  Disorders of potassium balance 
11.2 Disorders of calcium and phosphate metabolism (bone mineral) 
11.3 Acid based abnormalities 
11.4 Hematologic abnormalities (anemia) 
11.5 Volume overload 
11.6 Disorders of Nutrition 
11.7 Adjustment of medication doses 
11.8 Immunization 

11.1. Disorders of Potassium Balance 

BACKGROUND 

Disorders of potassium homeostasis (both high and low potassium levels) may result in preventable 
morbidity and mortality.  Potassium levels should be checked periodically in patients with kidney 
disease. 

RECOMMENDATIONS 

1. Patients with high levels of potassium (> 6 mEq/L) should be referred to the emergency 
department.  
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2. Treatment of high levels of potassium should be guided by balancing the benefit and harm to 
address the most likely etiology: 

a. Dietary restriction of potassium intake considering a consultation with a dietitian (see 
Table  11.1. Potassium Content of Foods (see Appendix F-2. Potassium)) 

b. Increase urinary potassium excretion using loop diuretics in the absence of volume 
depletion 

c. Lower dose or withdraw ACEI/ARBs if the potassium is > 6 mEq/L 
d. Treating acidosis with oral sodium bicarbonate 
e. Increase fecal potassium excretion using sodium polystyrene sulfonate (Kayexelate®) 

(with sorbitol) 30 to 60 g daily or every other day 
f. Refer to nephrology if etiology is unknown. 

DISCUSSION 

Hyperkalemia is a common disorder in patients with kidney disease, especially when the eGFR falls 
below 20 ml/min/1.73m2.  Hyperkalemia may occur as a result of impaired tubular secretion of 
potassium in patients with mild CKD.  It is more prevalent among patients with diabetes who have 
Type 4 renal tubular acidosis and is frequently exacerbated by the use of certain drugs such as ACEIs, 
ARBs, and NSAIDs.  Other contributing conditions include volume depletion leading to poor urine 
flow, severe hyperglycemia, and starvation.  Especially in patients with diabetes, poor oral food intake 
(e.g., fasting in the preoperative periods) resulting in low serum insulin levels may cause or exacerbate 
hyperkalemia (Allon, 1995).  High intake of certain food items can also lead to hyperkalemia in patients 
with impaired kidney function.  Referral to a dietitian for a potassium restricted diet is useful. 

Table  11.1. Potassium Content of Foods (see Appendix F-2. Potassium) 

Highest content (> 25 mEq/100 g) 
 

Dried figs, molasses, seaweed 

Very high content (>12.5 mEq/100 g) Dried fruit (dates, prunes), nuts, avocados, bran cereals, 
wheat germ, lima beans 

High content (> 6.2 mEq/100 g) Vegetables: spinach, tomatoes, broccoli, winter squash, 
beets, carrots, cauliflower, potatoes 

Fruits: bananas, cantaloupes, kiwi, oranges, mango 
 

Potassium > 6.5 mEq/L 

Elevation of potassium above 6.5 mEq/L is a medical emergency and needs immediate attention to 
prevent life threatening cardiac arrhythmia. 

Potassium 5.5 – 6.5 mEq/L 

A more conservative approach is generally acceptable if a rapidly reversible cause is identified (e.g., 
oral potassium supplementation) and the patient is asymptomatic, without ECG manifestations of 
hyperkalemia.  Discontinuation of offending drugs, adequate nutrition, moderate potassium restriction 
and/or correction of prerenal azotemia or metabolic acidosis with sodium bicarbonate is frequently 
sufficient.  Persistent hyperkalemia may require a more stringent dietary limitation, although very low 
potassium diets (less than 40 mEq/L/day) may lead to protein malnutrition.  If the cause for 
hyperkalemia is not readily identifiable and the elevation in serum potassium is mild, other measures 
can be instituted in the outpatient setting.  Liberalization of sodium intake, loop diuretics, and thiazides 
may be used in selected patients although their side effects (volume depletion, hyperuricemia, etc.) must 
be taken into account.  Another option includes the use of sodium polysterene sulfonate.  The usual 
dose for sodium polysterene sulfonate is 15 grams (either as a suspension with sorbitol or as a powder 
for suspension), administered 1 to 4 times daily as needed.  Lower doses (5 to 10 grams with meals) can 
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be used to control chronic mild hyperkalemia (Rose, 2007).  Fludrocortisone, a potent 
mineralocorticoid, may be used in patients with type 4 renal tubular acidosis (De Fronzo, 1980).  
Refractory hyperkalemia should prompt a referral to a nephrologist. 

Since the cause of hyperkalemia may be multifactorial and may differ from patient to patient, the choice 
of treatment of mild-to-moderate hyperkalemia may require different combinations of the 
recommendations. 

After therapy is instituted, a follow-up potassium level should be performed within one week to ensure 
the effectiveness of therapy and identify any need for further modification of the treatment regimen. 

Hypokalemia Potassium < 3.5 mEq/L 

Hypokalemia may occur as a result of diuretic therapy and may cause cardiac arrhythmia and muscle 
weakness.  A fall in serum potassium of 1 mEq/L reflects a loss of about 200 to 400 mEq in total body 
potassium.  Replacement by foods high in potassium (see Appendix F-2. Potassium) is usually less 
effective than administration of oral potassium chloride.  Slow release tablets or capsules can be used, 
in the following dosage: (a) for prevention of hypokalemia, potassium chloride 8 to 20 mEq/day; (b) for 
treatment of potassium depletion, potassium chloride 40 to 100 mEq/day. 

Severe hypokalemia, defined as serum potassium level below 3.0 mEq/L, may require intravenous 
potassium replacement, especially in patients on digoxin or if it is anticipated that potassium losses will 
continue (e.g., vomiting, diarrhea, etc.)  In the patient with kidney disease, replacement should be 
approached with caution.  High potassium chloride doses must be used with more frequent 
measurements of the serum potassium.  Intravenous potassium chloride replacement should be given no 
faster than 10 mEq per hour.  It is preferable to replace potassium as a chloride salt as opposed to 
potassium-citrate or potassium-bicarbonate; one exception to this may be renal tubular acidosis (the 
hypokalemic types) and chronic diarrheal states (Rose, 2007). 

11.2. Disorders of Bone Mineral Metabolism 

BACKGROUND 

Patients with CKD often have derangements in calcium, phosphorus, and intact parathyroid hormone 
(PTH) referred to collectively as secondary hyperparathryoidism.  Patients with secondary 
hyperparathyroidism usually present with low serum calcium, high serum phosphorus, and high serum 
parathyroid hormone levels.  The primary goals of treating these abnormalities and monitoring response 
to treatment are to avoid complications that may result from serum calcium and phosphorus levels that 
are outside the normal range and to prevent the bone diseases that may result from PTH levels that are 
either too high (osteitis fibrosa cystica) or too low (adynamic bone disease). 

RECOMMENDATIONS 

1. Serum phosphorus, calcium, and intact PTH should be checked at least annually in patients with 
eGFR < 45 ml/min/1.73 m2 and at least every 6 months if abnormal. 

2. Goal calcium levels should be within “normal” limits (8.4 - 10.5mg/dL).  Phosphorus should be 
maintained within the range of 2.7 to 4.6 mg/dL, though this goal may not be achievable in 
patients with very advanced CKD (eGFR < 15 ml/min/1.73 m2). 

3. Serum phosphorus above the target should be treated initially with dietary phosphorus 
restriction and phosphorus binders. 

a. Calcium carbonate or calcium acetate should be used as first line binders except in 
patients with a serum calcium level close to the upper limit of normal (e.g., 10.2 
mg/dL) or above the normal range. 
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b. If hypercalcemia or hypocalcemia occur after correction of hyperphospatemia, patients 
should be referred to nephrology. 

4. Patients in whom hyperphosphatemia or hypocalcemia cannot be controlled with phosphate 
binders and those with intact PTH levels greater than twice the normal value should be referred 
to nephrology. 

DISCUSSION 

The basic principle in managing phosphorus and calcium is to intervene to keep these parameters within 
the normal range.  The first step in evaluating disorders in calcium, phosphorus and PTH is to determine 
whether the observed pattern is consistent with secondary hyperparathyroidism.  In the earlier stages, 
patients are able to maintain normal levels of phosphorus and calcium by increasing PTH secretion.  
Thus an elevated PTH may be the only sign of this disorder initially.  Eventually, elevated PTH levels 
will be accompanied by low serum calcium levels and elevated serum phosphorus levels. 

Phosphorus 

Phosphorus clearance decreases in patients with CKD and is the primary mechanism by which serum 
levels of phosphorus become elevated in patients with CKD.  There is experimental evidence that 
lowering serum phosphorus reduces parathyroid hormone production (Portale et al., 1984) and can 
prevent parathyroid gland hyperplasia (Slatopolsky et al., 1996) in humans and one study in 
nephrectomized rats demonstrating that phosphate restriction can slow progression of renal disease.  A 
number of different observational studies in dialysis patients have demonstrated an association between 
elevated serum phosphorus and mortality, cardiovascular events, and hospitalization (Block et al., 1998; 
Ganesh et al., 2001; Noordzij et al., 2005; Slinin et al., 2005).  However, there are no randomized 
controlled studies demonstrating that lowering serum phosphorus leads to improved clinical outcomes. 

Phosphorus levels above the normal range should be treated first with dietary modification.  Patients 
should be instructed to moderate their intake of high phosphorus foods such as colas, dairy products, 
and processed foods (Uribarri et al., 2003) and should be referred to a renal nutritionist for more 
specific guidance on optimizing their diet to lower serum phosphorus while at the same time 
maintaining good nutrition. 

Binders 

If phosphorus levels remain elevated after dietary modification or if the patient initially presents with 
phosphorus levels that are very high and thus unlikely to normalize with dietary modification alone 
(e.g., > 6 mg/dL), then the patient should be started on a phosphate binder.  These medications prevent 
absorption of dietary phosphorus and patients should be specifically instructed to take these medications 
shortly before or after meals for optimal effect. 

Calcium based binders, either calcium carbonate or calcium acetate, are generally the first choice for 
patients with calcium levels that are low or within the normal range.  These agents appear to be at least 
as effective at lowering serum phosphorus as a newer agent (Chertow et al., 2002) and are cheaper.  
Calcium acetate contains a lower percentage of elemental calcium compared with calcium carbonate 
(26% vs. 40%) and has been shown to be a more efficient phosphorus binder than the former (Sheikh et 
al., 1989).   The usual starting dose for calcium carbonate is 500 or 650 mg three times a day with meals 
and for calcium acetate 667 mg three times daily with meals.  Dosage should be titrated to achieve 
calcium level goals within normal limits (8.4 - 10.5 mg/dL) and phosphorous in the range of 2.7 - 4.6 
mg/dL.  Most patients with eGFR > 30 ml/min/1.73 m2 should be able to be managed with relatively 
low doses of calcium containing phosphate binders.  There are noncalcium containing phosphate 
binders available (sevelamer and lanthanum), however in most patients with eGFR levels > 30 
ml/min/1.73 m2, the binders will not be needed to control serum phosphorous and these binders have 
not been approved by the Food and Drug Administration for use in patients not on dialysis.  If there is a 
question of whether noncalcium binders are needed, referral to nephrology is recommended. 
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Calcium 

Low serum calcium levels (corrected < 8.4mg/dL) will generally respond to interventions to reduce 
serum phosphorus levels that are described above.  If serum calcium levels are lower than normal after 
improvement in serum phosphorus, patients should be referred to a nutritionist for guidance on how to 
increase dietary calcium intake and/or calcium carbonate can be recommended between meals (in this 
setting calcium will be absorbed rather than functioning as a binder for phosphorus).  Because calcium 
carbonate contains a higher percentage of elemental calcium, it is generally preferred over calcium 
acetate in the treatment of hypocalcemia in patients with CKD.  The initial dose should be guided by the 
severity of the hypocalcemia and the ability of the patient to tolerate additional calcium.  If the patient is 
unable to tolerate additional calcium or serum calcium does not improve on maximally tolerated 
calcium, refer to or consult with the nephrologist. 

Vitamin D Therapy 

Vitamin D deficiency is common in the general population and may be even more common in the CKD 
population.  Furthermore, the kidney plays a major role in the metabolism of vitamin D.  The kidney is 
the primary site of 1-hydoxylation which leads to the synthesis of the most active form of vitamin D 
(1,25 hydroxy vitamin D).  This hydroxylation step is impaired with CKD.  Therefore, patients with 
CKD may not only be deficient in the storage form of vitamin D, but also have decreased levels of 
active vitamin D.  Vitamin D not only plays a direct role in the regulation of serum calcium because of 
its effects on the bone and gut, but it also is important in the regulation of PTH levels, through the 
presence of vitamin D receptors on the parathyroid gland.  The common indications for treatment with 
vitamin D include the presence of hypocalcemia or secondary hyperparathyroidism.  Patients with 
persistent hypocalcemia after correction of hyperphosphatemia or those with parathyroid hormone 
levels greater than twice normal should be referred to nephrology. 

11.3.Acid Based Abnormalities 

BACKGROUND 

Metabolic acidosis is a common complication in patients with CKD.  It results both from accumulation 
of organic acids in plasma because of impaired renal excretion and from impaired renal acidification 
mechanisms. Degree of acidosis approximately correlates with severity of renal failure and usually is 
more severe at a lower GFR.  Acidosis may induce a catabolic state, worsen renal osteodystrophy, and 
accelerate the progression of kidney disease.  Treatment with oral sodium bicarbonate is a simple way 
to correct the acidosis, but may be complicated by fluid retention. 

RECOMMENDATIONS 

1. Serum bicarbonate (measured as plasma total CO2) should be monitored at least annually and 
should be maintained at or above 22 mEq/L.  [C] 

2. Oral bicarbonate replacement in the form of sodium bicarbonate tablets is indicated when the 
serum total CO2 falls below 22 mEq/L.  [C] 

3. Caution should be used when administering bicarbonate to patients with uncontrolled 
hypertension or heart failure.  [C] 

DISCUSSION 

Metabolic acidosis is common in CKD.  Early studies documented the development of non-anion gap 
acidosis in moderate CKD due to impaired renal acidification (Widmer et al., 1979).  As kidney disease 
progresses, an anion gap acidosis develops, due to impaired renal excretion of organic acids.  Data from 
the third annual National Health and Nutrition Examination Survey indicates that a significant decrease 
in serum bicarbonate is not detectable until the creatinine clearance was ≤ 20 ml/min (Hsu & Chertow, 
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2002).  Typically the serum bicarbonate decreases by 1.7 mEq/L for each increase in serum creatinine 
of 1 mg/dl and it rarely decreases to < 12 mEq/L (Hakim & Lazarus, 1988).  Many patients with a 
creatinine clearance < 30 ml/min still have a normal serum bicarbonate (Caravaca et al., 1999). 

Experimental studies in animals and clinical studies in patients with CKD have identified several 
potential adverse consequences of acidosis, including muscle wasting (Mitch & Price, 2001), induction 
of a catabolic state (Kraut & Kurtz, 2005; Verove et al., 2002), exacerbation of renal osteodystrophy 
(Coen et al., 1996), and accelerating the progression of kidney disease (Kraut & Kurtz, 2005).  
Correction of metabolic acidosis lessens renal osteodystrophy (Lefebvre et al., 1989) and improves 
protein metabolism (Kraut & Kurtz, 2005). 

The level of bicarbonate at which to initiate treatment and the appropriate degree of correction has not 
been carefully studied in RCTs (KDOQI, 2002; Kraut & Kurtz, 2005; Roderick et al., 2007).  Existing 
guidelines recommend maintaining the serum bicarbonate ≥ 22 mEq/L.  Sodium bicarbonate is the 
preferred replacement therapy and the recommended dose is 0.5 mEq/kg/day in divided doses.  Tablets 
(650 mg) containing 7.7 mEq sodium/7.7 mEq HCO3

- are recommended.  Although Shohl’s solution 
(sodium citrate) may also be used and may cause less gastrointestinal distress than sodium bicarbonate, 
there is a risk of increased intestinal aluminum absorption with the use of sodium citrate, which may 
result in aluminum intoxication (Walker et al., 1990).  It should also be recognized that treatment with 
sodium bicarbonate or citrate may promote metastatic calcification and result in fluid retention with 
resultant worsening of hypertension and congestive heart failure.  For these reasons, treatment must be 
individualized and adjustment of diuretic dosages may be necessary.  

EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Serum bicarbonate (measured as 
plasma total CO2) should be 
maintained above 22 mEq/L 

Kraut & Kurtz, 2005 
KDOQI, 2002 
Lefebvre et al., 1989 
Roderick et al., 2007 
Verove et al., 2002 

III Poor C 

2 Oral bicarbonate replacement in the 
form of sodium bicarbonate tablets is 
indicated when the serum total CO2 
falls below 22 mEq/L 

Kraut & Kurtz, 2005 
KDOQI, 2002 
Lefebvre et al., 1989 
Roderick et al., 2007 
Verove et al., 2002 

III Poor C 

3 Caution should be used when 
administering bicarbonate to patients 
with uncontrolled hypertension or heart 
failure 

Kraut & Kurtz, 2005 II-3 Fair C 

QE = Quality of Evidence; SR = Strength of Recommendation (See Appendix A) 

11.4. Hematologic Abnormalities (Anemia) 

BACKGROUND 

Anemia is a common complication in patients with CKD.  The anemia of CKD is due to erythropoietin 
deficiency from loss of peritubular fibroblasts in the kidney that produce this growth factor.  
Recombinant erythropoietic stimulating agents (epoetin and darbepoetin) are available that can 
successfully correct the anemia.  Early recognition and treatment may reduce the need for transfusions 
and improve the quality of life. 
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RECOMMENDATIONS 

1. Hemoglobin is the preferred test for evaluation of anemia.   
2. Hemoglobin should be measured at least annually in patients with CKD.   
3. Anemia should be diagnosed when the hemoglobin is < 13.5 g/dL in males and < 12.0 g/dL in 

females.   
4. Evaluation of anemia should consist of measurement of at least the following:   

a. Hemoglobin  
b. Complete blood count including white blood cell and platelet count 
c. Red blood cell indices (mean corpuscular volume, mean corpuscular hemoglobin 

concentration) 
d. Absolute reticulocyte count 
e. Iron parameters: 

• Serum iron 
• Total Iron Binding Capacity (TIBC) 
• Percent transferrin saturation (serum iron × 100 divided by TIBC) [TSAT] 
• Serum ferritin 
• Content of hemoglobin in reticulocytes (CHr) if available 

f. Other tests as indicated by clinical situation (e.g., test for occult blood in stool). 
5. Supplemental iron should be provided to anemic CKD patients whose serum ferritin < 100 

ng/ml or TSAT < 20 percent or CHr < 29 pg/cell [A].  Hemoglobin and iron parameters should 
be monitored at least every 6 months in patients receiving supplemental iron.  [I] 

6. Consider treatment of anemia in patients with CKD with an erythropoietic stimulating agent if 
the hemoglobin is less than < 10 g/dL and after appropriate evaluation and ruling out other 
possible causes.  Such treatment may require referral to nephrology or hematology and more 
frequent monitoring of hemoglobin values.  [I] 

7. For patients receiving erythropoietic stimulating agents, the target hemoglobin should not 
exceed 12 g/dL.  [B] 

8. Supplements of Vitamin C, androgens, or carnitine should not be administered as adjuvants to 
the treatment of anemia of CKD.  [D] 

Adverse effects of therapy with erythropoietic stimulating agents: 

• Hypertension occurs in 20 to 30 percent of patients and is easily treatable 
• Vascular access thrombosis 
• Hyperkalemia 
• Myalgia and flu-like symptoms 
• Injection pain and skin irritation around the injection site 
• Pure red cell aplasia is very rare and is associated with anti-erythropoietin antibodies. 

 

EVIDENCE STATEMENTS 

Anemia is a common consequence of chronic kidney disease, usually caused by erythropoietin 
deficiency.  As kidney function declines, the likelihood of anemia associated with erythropoietin 
deficiency increases because the diseased kidneys are unable to produce sufficient quantities of 
erythropoietin.  Anemia due to CKD is relatively uncommon until the patient has an eGFR < 30 
ml/min/1.73 m2.  However, there is a wide range of hemoglobin levels for any degree of kidney 
dysfunction and anemia can develop relatively early in the course of CKD.  It has been associated with 
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only moderate decrements in eGFR, particularly in patients with diabetes (Astor et al., 2002; El-Achkar 
et al., 2005; Kazmi et al., 2001). 

There are only limited data on the natural history of anemia in patients with CKD and most data are 
cross-sectional.  Recommendations on the frequency of anemia assessment are based on the limited 
prospective data that have been obtained from clinical trials (Gouva et al., 2004; Levin et al., 2005; 
Roger et al., 2004).  In these studies, the decline in hemoglobin was relatively slow.  In one study, 
patients with an eGFR of 26 ml/min/1.73 m2 had an average decline in hemoglobin from 11.2 to 11.0 
g/dL over the subsequent two years (Roger et al., 2004).  Therefore, for most patients annual screening 
will be sufficient, although more frequent surveillance may be needed for some patients.  The NKF 
recommends that patients with CKD should have their hemoglobin level assayed at least annually.  
Patients with greater disease burden, unstable clinical course or evidence of previous hemoglobin 
decline should have their hemoglobin tested more frequently than once a year. 

Measurement of hemoglobin concentration is the preferred test for diagnosing anemia.  Although, 
hematocrit is still used by many providers, it is subject to measurement error due to sample storage and 
differences in analytic instruments (Brittin et al., 1969; Fraser et al., 1989).  Expert panels have varied 
in their definitions of anemia.  This guideline has adopted the recommendations of KDOQI, defining 
anemia as a hemoglobin < 13.5 g/dL in males and < 12.0 g/dL in females (KDOQI, 2007).  These 
values represent the lowest fifth percentile of the sex-specific general adult population.  Other 
guidelines have defined thresholds for diagnosis as low as 12.0 g/dL in men and 11 g/dL in women 
(Locatelli et al., 2004; WHO, 2001). 

The evaluation of the cause of the anemia in patients with CKD should be similar to that in patients 
without kidney failure. From a cost-effectiveness perspective this evaluation should consist of a 
complete blood count, including red blood cell indices and absolute reticulocyte count, and assessment 
of iron status (Hutchinson et al., 1997).  Other testing may be indicated based on clinical evaluation, but 
measurement of erythropoietin level is not indicated for suspected anemia of kidney disease. 

Iron deficiency and gastrointestinal blood loss may be more common in patients with CKD because of 
associated platelet dysfunction.  The usual diagnostic indices for iron deficiency may not be applicable 
in chronic kidney disease.  CKD may result in an increase in serum ferritin and fall in transferrin 
saturation due to the release of inflammatory cytokines.  Many patients with CKD who have iron 
parameters greater than those used to diagnose iron deficiency in the normal population respond to iron 
supplementation, either oral or parenteral, with an increase in hemoglobin (Panesar et al., 2002; 
Silverberg et al., 1996; Stoves et al., 2001).  Therefore, we recommend determining serum ferritin and 
transferrin saturation in all patients with CKD with anemia, and treating with oral iron if the serum 
ferritin is < 100 ng/ml or the transferrin saturation is < 20 percent, as suggested in the KDOQI 
recommendations (KDOQI, 2007).  Many clinical laboratories are now able to report reticulocyte 
hemoglobin content (CHr) and this test may also be useful in monitoring iron status in patients with 
CKD (Tsuchiya et al., 2005).  Oral iron should be given in a daily dose equivalent to 200 mg elemental 
iron (typically ferrous sulfate 325 mg three times a day) for six months (Wingard et al., 1995).  
Although many patients may respond to oral iron, there are some patients who may have a superior 
response to intravenous iron (Charytan et al., 2005; Stoves et al., 2001; Van Wyck et al., 2005).  
Parenteral iron may be particularly useful in patients who fail to attain the desired iron parameter targets 
on oral therapy. 

A threshold of less than 11 g/dL of Hb is recommended for the initiation of therapy with an 
erythropoietic stimulating agent, in most guidelines (KDOQI, 2007; Locatelli et al., 2004).  Many of the 
studies used to establish the recommendations were done in patients on dialysis.  Table  11.2 contains a 
summary of high-quality RCTs studying anemia management in non-dialysis patients with CKD.  Each 
study randomized a minimum of 50 patients and followed them for greater than six months. As can be 
seen in the first two studies examining effects on left ventricular mass index, there was no difference in 
outcomes for achieved hemoglobins of 10.8 and 11.4 g/dL compared to 12.1 and 12.7 g/dl.  Regarding 
progression of CKD, initiating treatment with epoetin at hemoglobins of either at 8.9, 9.1 or 10.2 g/dL 
compared to allowing hemoglobin to fall below 8.6 g/dl slows the progression of CKD.  From these 
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studies it is uncertain whether the threshold for initiating treatment with an erythropoietic stimulating 
agent might be lower than the guideline recommendation of 11.0 g/dL, but many of the studies used a 
lower bound for hemoglobin of 10 g/dL.  Because of recent clinical trials that have suggested harm 
from targeting higher hemoglobins (vide infra), the FDA has required a black box warning on 
erythropoietic stimulating agents stating  to “use of the lowest dose of that will gradually increase the 
hemoglobin concentration to the lowest level sufficient to avoid the need for red blood cell transfusion.”  
The prescribing information states that the use of erythropoietic stimulating agents should be considered 
when the hemoglobin is < 10 g/dL, and in the absence of clinical trial evidence that convincingly 
demonstrates that there is benefit from starting at higher hemoglobin targets, the Working Group 
concurs with this recommendation. 

In terms of an upper limit for hemoglobin in patients receiving an erythropoietic stimulating agent, the 
KDOQI guidelines state that the hemoglobin target should not be greater than 13 g/dL and should 
generally be in the range of 11.0 to 12.0 g/dL (KDOQI, 2007).  Two trials in patients with CKD have 
provided evidence for lack of benefit and possible harm associated with normalization of hemoglobin.  
In the study of Drueke et al. (2006) there was no evidence of a benefit of correction to a target 
hemoglobin of 13.0 to 15.0 g/dL compared to one of 10.5 to 11.5 g/dL for the primary endpoint of a 
composite of eight cardiovascular events.  It was noted that the secondary endpoint of progression to 
dialysis was more common in the high hemoglobin target group.  Of greater concern was the finding in 
the study of Singh et al. (2006) that randomization to a target hemoglobin of 13.5 g/dL compared to 
target hemoglobin of 11.3 g/dL was associated with a 34 percent higher rate of the composite endpoint 
of death, myocardial infarction, hospitalization for congestive heart failure, and stroke.  The results of 
these trials prompted the FDA to issue a Public Health Alert recommending that the target hemoglobin 
not exceed 12 g/dL.  Even when including trials in hemodialysis patients, no trial has shown a benefit of 
achieving hemoglobins greater than 12 g/dL, except perhaps in terms of quality of life (KDOQI, 2007) 
and the recommendation not to exceed this value seems prudent.  Most patients who require 
erythropoietic stimulating agents (ESA) should be referred to a nephrologist or hematologist to manage 
this treatment 

 
FDA Alert [3/09/2007]: Regarding safety information for 
ESAs increased the risk for death and for serious 
cardiovascular events when dosed to achieve the target 
hemoglobin of > 12 g/dL. 

 

Several investigators have suggested the use of other agents such as vitamin C, carnitine, androgens, 
and others to reduce requirements for epoetin.  Most of these studies are small and lack adequate 
controls (KDOQI, 2007).  Therefore, they are not recommended at this time. 
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Table  11.2. Results of randomized trials of anemia management in CKD, not on dialysis (includes only 
trials of > 6 months duration and with N > 50) 

Author, 
Year 

Baseline 
Hgb 
(g/dL) 

Baseline 
eGFR 
(ml/min/1.7
3 m2) 

Follow
-up 
(mos) 

Arms Mean Hgb 
Target 
(Achieved) 
(g/dL) 

Clinical Outcomes 

Levin et al., 
2005 
N=152 

11.7 28.8 24 Early ESA 
Late ESA 

12-14 (12.7) 
9-10.5 (11.4) 

No difference in change 
in LVMI 

Roger et al., 
2004 
N=152 

11.2 26 24 Early ESA 
Late ESA 

12-13 (12.1) 
9-10 (10.8) 

No differences in 
change in LVMI, 
change in eGFR, or 
change in QOL 

Singh et al., 
2006 
N=1,432 

10.1 27.2 16 High Hgb 
Low Hgb 

13.5 (12.6) 
11.3 (11.3) 

Significant increase in 
composite outcome of 
death, myocardial 
infarction, 
hospitalization for 
congestive heart failure, 
or stroke in the higher 
Hgb target group 

Drueke et al., 
2006 
N=603 

11.6 24.6 36 High Hgb 
Low Hgb 

13-15 (13.5) 
10.5-11.5 
(11.5) 

No difference in 
composite outcome of 
eight cardiovascular 
events including sudden 
death, myocardial 
infarction, acute heart 
failure, stroke, 
hospitalization for 
angina, complication of 
peripheral vascular 
disease or arrhythmia.  
Dialysis required in 
significantly more 
patients in the high 
hemoglobin target 
group. 

Roth et al., 
1994; 
Revicki, et 
al.,1995 
N=83 

8.9 10.1 11 ESA 
Control 

11.7 (11.5) 
(8.6) 

No difference in time to 
dialysis, significant 
improvement in Health 
Related QOL scores for 
energy and physical 
function 

Kuriyama, et 
al., 1997 
N=73 

9.2 18.1 14-36 ESA 
Control 

11.0-11.7 
(11.8) 
(8.4) 

Significant decrease in 
percentage of patients 
with doubling of 
creatinine or need for 
dialysis in treatment 
group 

Gouva et al., 
2004 
N=88 

10.1 24 22.5 Early ESA 
– Hgb=9.0-
11.6 
Late ESA – 
Hgb <9.0 

11.6-13.0 
(12.9) 
 
11.6-13.0 
(10.3) 

Significant decrease 
with early treatment for 
end point of doubling of 
creatinine, renal 
replacement, or death 

Abbreviations: eGFR = estimated glomerular filtration rate; Hgb = hemoglobin; ESA = erythropoietic stimulating agent; 
LVMI = left ventricular mass index; QOL= quality of life 
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EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

SR 

1 Supplemental iron should be provided 
to anemic CKD patients whose serum 
ferritin < 100 ng/ml or TSAT <  20 
percent or CHr <29 pg/cell 

Panesar et al., 2002; 
Silverberg et al., 1996; 
Stoves et al., 2001 
KDOQI, 2007 

I Good A 

2 Insufficient evidence regarding the 
lower threshold of erythropoietic 
stimulating agent  
 

KDOQI, 2007; 
Locatelli et al., 2004 
Levin et al., 2005 
Roger et al., 2005 

I Fair I 

3 Hemoglobin greater than 13 g/dL are 
associated with increased mortality and 
frequency of cardiovascular events. 

Drueke et al. 2006 
Singh et al. 2006 
KDOQI 2007 

I Fair B 

4 Vitamin C, androgens, or carnitine 
should not be administered 

KDOQI 2007 I Fair D 

QE = Quality of Evidence; SR = Strength of Recommendations (See Appendix A) 

11.5. Volume Overload 

BACKGOUND 

o Volume overload should be suspected in patients complaining of dyspnea, chest discomfort, 
orthopnea, paroxysmal nocturnal dyspnea, or progressive decrease in exercise tolerance.  It 
may also be asymptomatic. 

o Physical findings could include jugular venous distension, hepatojugular reflux, pulmonary 
rales, wheezing (in “cardiac asthma”), and S3 or S4, ascites, and peripheral edema.  

o Patients with chronic kidney failure may also have significant volume overload even in the 
absence of the above symptoms and signs. 

o Contributors include: excess salt intake, progressive kidney damage (nephrosclerosis), fluid 
retention from blood pressure medications (calcium channel blockers, minoxidil), and 
inadequate diuretic therapy. 

o In patients with an eGFR > 30 ml/min/1.73m2 overload is often due to a cardiac cause (heart 
failure); in patients with low eGFR (< 30 ml/min/1.73m2), overload may occur primarily as a 
complication of the kidney disease.  

o Chest films may show evidence of pulmonary edema or may be subtle, showing only 
prominent pulmonary vasculature.  

o Although it is sometimes difficult to differentiate fluid overload from cardiac failure from that 
resulting from CKD, patients with eGFRs of > 30 ml/min/1.73m2 will, in general, not suffer 
from volume overload resulting from CKD.  

o Following changes in weight over time is a critical element of the patient’s visit to the primary 
care clinic.  Progressive weight gain may be a sign of salt and water accumulation and may 
precede the onset of life-threatening pulmonary congestion.  Over weeks to months, these 
patients may lose lean body mass due to malnutrition and can develop fluid overload with 
relatively little change in weight.  Therefore, serial assessment of the patients’ lean body mass 
is also critical. 

o Hyponatremia, developing as a result of decreased free water clearance, may also be a marker 
for volume overload in the above setting.  

RECOMMENDATIONS 

1. Patients with symptoms consistent with volume overload should be evaluated for cardiac 
causes, and cardiovascular risk should be assessed (see VA/DoD CPG for Management of 
Chronic Heart Failure).  [I] 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 58 

2. Patients with CKD and eGFR < 30 ml/min/1.73m2 and symptoms consistent with volume 
overload may be considered as a complication of the kidney disease and managed accordingly.  
[I] 

3. The following interventions should be considered in managing volume overload:  [B] 
a. Obtain weight at every visit  
b. Restrict dietary sodium to 2 g/day; on occasion, consider measuring urinary sodium 

concentration to assess compliance with dietary restriction  
c. Use loop diuretics (divided doses may be preferred); if refractory to twice a day 

dosing, consider adding thiazide type diuretics with careful follow-up to avoid severe 
pre-renal azotemia or hypokalemia. 

d. If volume overload is refractory to therapy, consider referral to nephrology.   

DISCUSSION 

Volume overload is a frequent complication of CKD, especially in stages 4 and 5, although in patients 
with severe nephrotic syndrome it may present at an earlier stage.  It must be noted that the presence of 
severe peripheral edema, even anasarca, is not always associated with an expanded intravascular 
volume, especially when the serum oncotic pressure is low, thus caution must be exercised when using 
diuretics in nephrotic patients because they will primarily excrete fluid from the intravascular 
compartment and thus may be associated with hypotension and worsening kidney failure.  Periodic 
adjustments in the dose of diuretics administered may be necessary.  

The presence of arterial hypertension, in advanced CKD, is most commonly associated with salt and 
water retention and may persist despite regimens with multiple antihypertensives.  It is important to 
point out that patients with CKD also have enhanced blood pressure sensitivity to dietary salt (Koomans 
et al., 1985).  

Certain drugs may precipitate or exacerbate salt and fluid retention in patients with CKD.  Nonsteroidal 
anti-inflammatory drugs (NSAIDs) antagonize the natriuretic effects of renal prostaglandins, and 
promote excessive renal salt and water reabsorption (Whelton et al., 1990).  Use of these drugs should 
be avoided in patients with stages 3 and 4 CKD.  

Volume overload should be suspected in patients complaining of dyspnea, chest discomfort, orthopnea, 
paroxysmal nocturnal dyspnea, or progressive decrease in exercise tolerance.  It may also be 
asymptomatic.  Physical findings could include jugular venous distension, hepatojugular reflux, 
pulmonary rales, wheezing (in “cardiac asthma”), and S3 or S4, ascites, and peripheral edema.  Patients 
with chronic kidney failure may also have significant volume overload even in the absence of the above 
symptoms and signs.  Chest films may show evidence of pulmonary edema or may be subtle, showing 
only prominent pulmonary vasculature.  An increase in weight over time may be a sign of salt and water 
retention.  However, patients with CKD may lose lean body mass due to malnutrition and can develop 
fluid overload with relatively little change in weight.  Therefore, serial assessment of the patients’ lean 
body mass is also critical.   

Contributors include: 

o Excess salt intake 
o Progressive kidney damage (nephrosclerosis) 
o Fluid retention from blood pressure medications 
o Inadequate diuretic therapy. 

 

Consider fluid overload for sudden unexplained gains in weight, refractory hypertension, peripheral 
edema or shortness of breath.  These may be secondary to the above causes.  Hyponatremia, developing 
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as a result of water retention in excess of sodium retention, may also be a marker for volume overload 
in the above setting. 

Management: 

o Patients should be weighed at every visit 
o Dietary sodium restriction to 2 g/day 
o Loop diuretics, and if refractory to twice a day dosing, consider adding thiazide-type diuretics  
o If advanced kidney failure, consider initiation of dialysis. 

11.6. Disorders of Nutrition 

BACKGROUND 

A dietary assessment of patients with CKD should focus on overall nutrition, including lipids, 
potassium, phosphate, sodium, protein, and energy.  In patients with early or moderate kidney disease, 
daily energy intake should be 35 kcal/kg body weight and daily protein intake should be 0.8 g/kg body 
weight.  For patients with more severe kidney disease or nephrotic syndrome, severe protein restriction, 
in conjunction with a dietary supplement and monitoring of caloric intake may be considered to prevent 
symptoms and reduce proteinuria, although is difficult to implement and maintain (see Appendix F). 

RECOMMENDATIONS 

1. Patients may benefit from a dietary evaluation by a medical nutrition therapist and should be 
advised about a healthy diet and the preferred range of sodium, phosphate, and potassium in 
their diet (see Annotation L – Patient Education).  [C] 

2. Additional assessment and dietary counseling should be initiated if body mass index or other 
biomarker tests indicate deterioration of nutrition status.  [I] 

3. Diet modifications may be indicated in patients presenting with metabolic disorders in any of 
the following:  [B] 

a. Limiting dietary potassium intake between 50 to 70 mEq/day (1950 – 2730 mg/day) in 
patients with hyperkalemia 

b. Sodium restrictions in patients with hypertension (< 2 g/day)  
c. Phosphate restriction is indicated in patients with CKD when: 

• Serum phosphorus levels are above 4.6 mg/dl (1.49 mmol/L) 
• Parathyroid hormone (PTH) levels are above normal 

d. Limiting dietary protein to < 0.8 g protein/kg/day may be considered in patients with 
severe CKD (eGFR < 30 ml/min/1.73m2).  A restricted protein diet should include at 
least 50 percent being from high biologic value protein sources and ensure sufficient 
energy level intake to compensate for restriction and avoid malnutrition.  There is 
insufficient evidence to recommend dietary protein restriction for all patients with 
CKD (see Table  11.3. Recommended Intake of Protein, Energy, and Minerals in 
CKD). 

RATIONALE 

o If there is an indication for restriction or modification of diet, the assistance of a dietitian may 
be helpful.  

o Inadequate energy intake is considered to be one of the principal reversible factors contributing 
to malnutrition in the CKD and ESKD populations. 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 60 

o Individualized diet plan and counseling by a dietitian may increase adherence to dietary 
limitation and prescription. 

EVIDENCE STATEMENTS 

Table  11.3. Recommended Intake of Protein, Energy, and Minerals in CKD 

 Protein Energy Phosphorus Sodium 

Chronic Kidney Disease 

Mild to Moderate 
(eGFR 25 – 60 
ml/min/1.73m2) 

No restriction No restriction 600 – 800 mg/day < 2 g/day a 

Advanced 
(eGFR < 25 
ml/min/1.73m2) 

0.60 – 0.75 g/kg/day b 35 kcal/kg/day c 600 – 800 mg/day d 
8 gr/KG 

< 2 g/day 

a. If hypertensive edema or history of heart failure 
b. With close supervision and frequent dietary counseling 
c. 30 kcal/kg/day for individuals 60 years or older 
d. Along with phosphate binders, as needed 

 

Hypoalbuminemia (Serum Albumin < 3.5 g/dL) 

Malnutrition in patients with kidney failure is common.  Early referral to a nutritionist may benefit 
patients with compromised kidney function.  Preferably patients should see a nutritionist at least twice a 
year and more frequently when they reach pre-ESKD levels of eGFR (< 20 ml/min/1.73m2).  Protein 
intake may be assessed by 24-hour urinary urea nitrogen (UN) excretion (UN g/day). 

Estimated Protein Intake (g) = [UN + (.031 x weight (Kg))] x 6.25 

Note: Rule-out other coexisting disease, e.g., liver disease, chronic infection, protein-losing 
enteropathy, or occult malignancy. 

Assessment of nutrition:  Serum albumin concentration has traditionally been used to measure protein 
nutrition.  However hypoalbuminemia may also reflect an inflammatory response to unknown stimuli 
(Kaysen, 1999).  Therefore, it is advisable to measure other indicators as well, including transthyretin 
(pre-albumin) (Avram & Mittman, 1994; Tuten et al., 1985) and C-reactive protein (Kaysen, 1999).  
Anthropometry may also be employed, but its value is limited, especially if data are from a single 
measurement (Maroni et al., 1998). 

Energy intake:  The nitrogen balance of uremic patients improves as caloric intake increases, 
according to some studies (Hyne et al., 1972; Kopple et al., 1986), but not others (Bergstrom, 1999).  
Based on these conflicting data, it seems prudent to recommend an intake of 35 kcal/kg/day for a 
patient on a protein-restricted diet who is below ideal body weight.  For overweight patients, calories 
should be restricted.  For others, caloric intake may be ad libitum, unless progressive weight loss 
occurs.  If weight is an issue, a consultation with a dietitian is advisable. 
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11.7. Adjustment of Medication Doses 

BACKGROUND 

Some medications have the potential to cause an acute decline in GFR (e.g., radiocontrast dye, 
aminoglycoside antibiotics, NSAIDs) (KDOQI, 2002).  In addition, patients with impaired kidney 
function may require a dose adjustment to minimize adverse events or the potential for drug toxicity, or 
to ensure optimal efficacy of the drug.  Complications may also occur from an increased sensitivity to 
the medication’s effects (e.g., hypoglycemia with insulin or oral hypolglycemic agents excreted by the 
kidney, such as glyburide).  

RECOMMENDATIONS 

1. Evaluate the patient’s drug therapy for potential dosage modification based on kidney 
dysfunction (i.e., per CrCl or sCr) at each visit.  [I] 

2. Avoid medications contraindicated in patients with impaired kidney function.  [I] 

DISCUSSION 

Severe kidney impairment may alter volume of distribution and protein binding, prompting dosage 
adjustments.  Drugs known to be sensitive to changes in renal function such as gabapentin and 
antibiotics should be closely monitored. 

In patients with CKD, medications that are renally excreted may require a lower initial dose or an 
increase in the interval between doses.  In general, nephrotoxic medications should be avoided.  Most 
often, medications will include a recommendation for dosage adjustment based on the patient’s CrCl or 
serum creatinine, or more general recommendations are provided.  Recommendations are based on a 
variety of sources and may not be available for all medications.  A list of medications commonly used 
in patients with CKD (i.e., to manage CKD and/or complications or comorbidities) and 
recommendations for dosing modifications are included in Appendix D. 

11.8. Immunization 

BACKGROUND 

Adults at increased risk include those who are generally immunocompetent but who have chronic 
cardiovascular diseases (e.g., congestive heart failure or cardiomyopathy), chronic pulmonary diseases 
(e.g., chronic obstructive pulmonary disease or emphysema), or chronic liver diseases (e.g., cirrhosis).  
Diabetes Mellitus often is associated with cardiovascular or renal dysfunction, which increases the risk 
for severe pneumococcal illness.  It has been shown that an annual flu vaccine reduces the episodes of 
influenza in the high risk and elderly populations.  There is no evidence for Hepatitis B vaccine in 
patients with CKD as per the Centers for Disease Control and Prevention (CDC) unless the patients are 
in a high risk category with multiple sex partners.  Vaccination against shingles may help prevent the 
development of herpes zoster in patients over 60 years regardless of the medical condition. 

RECOMMENDATIONS 

1. Influenza immunization is recommend for adults less than age 50 with chronic illness (i.e., 
heart, lung or kidney disease; asthma; diabetes; anemia or other blood disorders; HIV/AIDS; 
patients with weakened immune systems) and all adults age 50 and older.  [A] 

2. Pneumococcal immunization should be administered to all adults age 65 and older, and those 
less than age 65 with chronic illness that places them at the highest risk for serious 
pneumococcal infection (HIV/AIDS; sickle cell disease; immunosuppressive treatment with 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 62 

radiation, chemotherapy or long-term steroids; anatomic or functional asplenia; status post 
organ or bone marrow transplant; nephrotic syndrome, or renal failure).  [B] 

3. Patients with CKD should receive the pneumococcal vaccine, including previously 
unvaccinated persons and persons who have not received the vaccine within 5 years (and were 
less than 65 years of age at the time of vaccination).  All persons who have unknown 
vaccination status should receive one dose of the vaccine.  [B] 

4. Hepatitis B vaccine should be administered to patients receiving hemodialysis.  [C] 
5. Adults age 60 years and older should be vaccinated with the zoster/shingles vaccine to reduce 

the occurrence of herpes zoster (shingles).  [C] 

EVIDENCE STATEMENTS 

Pneumococcal 

Adults at increased risk include those who are generally immunocompetent but who have chronic 
cardiovascular diseases (e.g., congestive heart failure or cardiomyopathy), chronic pulmonary diseases 
(e.g., chronic obstructive pulmonary disease or emphysema), or chronic liver diseases (e.g., cirrhosis).  
DM often is associated with cardiovascular or renal dysfunction, which increases the risk for severe 
pneumococcal illness. 

Shingles 

In persons age 60 years and older, the vaccine reduced the occurrence of herpes zoster (shingles) by 
about 50 percent.  The vaccine effect was highest at 64 percent in people between the ages 60 to 69, but 
its effectiveness declined with increasing age - to 41 percent for the 70 to 79 age group and 18 percent 
for those 80 years of age and older. 

In those who were vaccinated with the zoster/shingles vaccine, but still developed shingles, the duration 
of pain was decreased compared to placebo. 

At this time, there is not enough information from the studies to determine the risks and benefits of the 
zoster/shingles vaccine in people younger than 60 years of age. 

EVIDENCE TABLE 

 Evidence Source QE Overall 
Quality 

R 

1 Influenza  CDC, 2006 II-1 Good A 
2 Pneumococcal  CDC, 2006 II-2 Fair B 
3 Hepatitis B  CDC, 2006 III Fair C 
4 Zoster virus  CDC, 2006 III Fair C 
QE = Quality of Evidence; SR = Strength of Recommendations (See Appendix A) 

 

Annotation J Prevent and Treat Cardiovascular Disease 

12. THE RISK FOR CARDIOVASCULAR DISEASE 



   The VA/DoD Clinical Practice Guideline for 
Management of Chronic Kidney Disease 

CKD Algorithm and Annotations - Page 63 

BACKGROUND 

Patients with kidney disease and/or proteinuria are at high risk for cardiovascular disease.  Modification 
of risk factors may attenuate these risks.  Effective treatment of hypertension and hyperlipidemia, along 
with smoking cessation and exercise, are essential to improve cardiovascular health in patients with 
kidney disease, enhance their quality of life, and improve survival rates for patients that progress on to 
ESKD and dialysis and/or transplantation. 

In patients with CKD, the cardiovascular risk is actually much higher than the risk of ESKD.  
Therefore, many patients with CKD may die from cardiovascular disease before progressing to ESKD.  
It is important to recognize this elevated cardiovascular risk and aggressively reduce atherosclerosis risk 
factors. 

There is a higher prevalence of hypertriglyceridemia and low HDL-C in patient with CKD. 

RECOMMENDATIONS 

1. Patients with CKD should be evaluated for risk stratification of cardiovascular disease.  Patients 
with CKD should be assessed for cardiovascular risk including fasting lipid profile, blood 
pressure, tobacco use (smoking) history, family history of premature cardiovascular disease, 
obesity, and physical activity level.  Strategies to reduce cardiovascular risk factors should be 
implemented. 

a. For the treatment of hypertension – see VA/DoD Guideline for Management of 
Hypertension.  

b. For control of dyslipidemia – see VA/DoD Guideline for Management of 
Dyslipidemia. (Dosage adjustment of statins and careful monitoring is required in 
patients with CKD) 

c. For the treatment of smoking cessation – see VA/DoD CPG for Management of 
Tobacco Use. 

2. For treatment of ischemic heart disease – see the VA/DoD CPG for Management of Ischemic 
Heart Disease. 

3. For the treatment of congestive heart failure – see the VA/DoD CPG for Management of 
Chronic Heart Failure. 

4. Although the risk of bleeding from anticoagulants/antiplatelet agents is higher in patients with 
CKD, there is insufficient evidence to recommend a different approach to secondary prevention 
using aspirin or clopidogrel in patients with CKD.  However, there is insufficient evidence to 
support the use of aspirin for primary prevention of cardiovascular events in all patients with 
CKD because it is unclear whether the benefits outweigh the risks.  [I] 

RATIONALE 

Individuals with CKD are at high risk for cardiovascular disease (Tonelli et al., 2006).  Because many 
of the intervention trials of primary and secondary prevention of cardiovascular disease excluded 
patients with CKD, the utility of most therapeutic interventions is extrapolated from the population 
without CKD.  The risk–benefit ratio must be weighed in the individual patients.  Nevertheless, because 
of the high rate of cardiovascular disease in the CKD population, for interventions with low risk, such 
as aggressive control of blood pressure and smoking cessation, there may be substantial benefit. 

EVIDENCE SATEMENTS 

Cardiovascular abnormalities start early in kidney failure.  Twenty-seven percent of patients with an 
eGFR > 50 ml/min/1.73m2 exhibit left ventricular hypertrophy (Levin et al., 1996).  The prevalence of 
coronary artery disease in patients with kidney failure is not accurately known, but the high death rates 
in this population suggest that it is quite high. 
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In the ALLHAT study (2002) (40,514 hypertensive patients), compared with patients with normal or 
mildly reduced GFR, patients with moderate or severe reductions in GFR were more likely to have had 
a previous myocardial infarction or stroke (19.2% and 23.4% vs. 28.7% and 26.9%, respectively), have 
ischemic changes on ECG (16.0% and 18.9% vs. 24.6% and 34.1%, respectively), and have ECG-LVH 
(3.9% and 4.2% vs. 6.0% and 11.2%, respectively).  A decrease in eGFR of 10 ml/min/1.73 m2 was 
independently associated with a 6 percent higher risk for cardiovascular disease and 14 percent higher 
risk for ECG-LVH.  The increase in risk was marked at an eGFR of approximately 60 to 70 
ml/min/1.73m2 (Rahman et al., 2004). 

In a post hoc subgroup analysis of the ALLHAT study, hypertensive patients (aged > 55 years) and > 1 
risk factors for coronary heart disease participants with a moderate to severe reduction in GFR had 6-
year risk rates higher for coronary heart disease than for ESKD (15.4% vs. 6.0%, respectively).  A 
baseline GFR of less than 53 ml/min/1.73m2 (compared with > 104 ml/min·1.73m2) was independently 
associated with a 32 percent higher risk for coronary heart disease (Shlipak et al., 2005). 

Secondary and Primary Prevention - Aspirin 

Aspirin is recommended for the prevention of future cardiovascular events among patients with CKD 
who have already experienced a vascular event (secondary prevention).  There is insufficient evidence 
to support the use of aspirin for primary prevention of cardiovascular events in all patients with CKD 
because it is unclear whether the benefits outweigh the risks, particularly the potential for increased 
bleeding events in this population. 

In a patient-level meta-analysis of 195 RCTs of anti-platelet therapy that enrolled 135,640 high-risk 
patients, there was a substantial reduction in risk for serious vascular events across a wide range of high 
risk groups (Antiplatelet Trialists’ Collaboration, 2002).  This meta-analysis included 2,632 
hemodialysis patients who were enrolled in 14 trials that primarily examined the use of anti-platelet 
agents other than aspirin to prevent dialysis access thrombosis and most of the studies were less than six 
months in duration.  Overall, patients in the group receiving anti-platelet agents experienced a 41 
percent reduction in serious vascular events, although there were only 99 vascular events observed.  The 
authors of the meta-analysis did not feel that they could reliably estimate the bleeding risk from anti-
platelet agents in the hemodialysis population.  Furthermore, the risks and benefits of aspirin among 
patients with non-dialysis dependent CKD that were enrolled in these trials have not been reported 
either in individual trials or in meta-analysis.  Thus the recommendation for secondary prevention with 
aspirin among patients with CKD is based on extrapolation from a large meta-analysis demonstrating 
risk reduction across a wide range of different high risk groups including hemodialysis patients.   

Use of aspirin for primary prevention in the general population is controversial (Patrono et al., 2005) 
and the risk-benefit-ratio varies depending on each individual’s estimated risk of experiencing a 
vascular event.  Benefits exceed risks only among those whose annual risk of experiencing a vascular 
event is greater than 1 percent based on a meta-analysis of four major primary prevention trials 
(Hypertension Optimal Treatment (HOT) Study, 1998; Physicians Health Study, 1989; Sanmuganathan 
et al., 2001; The British Male Doctors Trial [Peto et al., 1988]; Thrombosis Prevention Trial, 1998).  
Few data exist that specifically pertain to patients with CKD.  A secondary analysis of the Hypertension 
Optimal Treatment (HOT) study showed a non-statistically significant trend toward a protective effect 
of aspirin 75 mg among those with a serum creatinine > 1.5 mg/dL.  Only one trial has assessed the 
risks and benefits of low dose aspirin among patients with CKD.  In the UK HARP I study, patients 
with CKD received simvastatin 20 mg and aspirin 100 mg in a 2x2 factorial design (Baigent et al., 
2005).  Allocation to treatment with aspirin was not associated with an increased risk of major bleeding 
but was associated with a statistically and clinically significantly increased risk of minor bleeding (15% 
vs. 5%) after one year of follow-up.  Larger trials of longer duration in patients with CKD are needed to 
adequately assess the risks and benefits of low-dose daily aspirin therapy in this population. 
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Annotation L Provide Patient Education 

13. PATIENT EDUCATION 

BACKGROUND 

Patient education should begin soon after the diagnosis of CKD.  The importance of strategies to delay 
the progression of kidney disease and avoid further kidney injury must be highlighted.  Strategies 
include education regarding the general definition of CKD, risk factors, tests used to diagnose CKD, 
steps patients can take to slow the progression (e.g., blood pressure and blood glucose control, smoking 
cessation, special diet, medications and avoidance of nephrotoxic drugs) and ways to avoid 
complications (e.g., cardiovascular disease, anemia, hyperkalemia, salt and water retention and bone 
problems), and their treatment. 

RECOMMENDATIONS 

1. Patient education should begin soon after the diagnosis of CKD.  The importance of strategies 
to delay the progression of kidney disease and avoid further kidney injury must be highlighted.  
[I] 

2. Assessment of adherence to therapy and strategies to overcome barriers should be discussed 
with all patients.  [I] 

3. Patients should be provided with information about:  [I] 
a. The risk factors, natural history, and health consequences of CKD  
b. Lifestyle changes including smoking cessation, exercise, and dietary modifications 

needed to prevent progression of kidney disease  
c. Educate patients about receiving annual vaccinations 
d. Inform patients with eGFR < 30 ml/min/1.73m2 about renal replacement therapy 

options (hemodialysis, peritoneal dialysis, and transplantation)  
e. Patients who are considering hemodialysis in the future should be advised about 

protecting their non-dominant arm for dialysis vascular access placement. 

RATIONALE 

The success of management of CKD ultimately depends on patient self-management and his or her 
ability and willingness to change and maintain certain behaviors. 

These behaviors may include changes in diet, smoking cessation, limiting alcohol consumption, 
exercise, adherence to medication regimens, self-monitoring of blood pressure, and adherence to plans 
for medical follow-up. 

EVIDENCE STATEMENTS 

An RCT demonstrated the potential of self-management to improve health status and reduce healthcare 
utilization in patients with chronic diseases.  The Chronic Disease Self-Management Program is a 7-
week, small-group intervention attended by people with different chronic conditions.  It is taught 
largely by peer instructors from a highly structured manual.  The program is based on self-efficacy 
theory and emphasizes problem-solving, decision-making, and confidence-building (Lorig et al., 2001). 

The investigators of a multicenter RCT of predialysis psychoeducational interventions in the mid-1980s 
collected follow-up data for patients with CKD.  Twenty-year survival data from clinical records and 
databases was gathered.  Multiple regression analyses indicated that median survival was 2.25 years 
longer after patients with CKD received predialysis psychoeducational interventions compared with 
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usual care.  Predialysis psychoeducational intervention is a safe and useful intervention that contributes 
valuably to multidisciplinary predialysis care (Devins et al., 2005). 

Key areas that need to be included in the education program for patients and their families are discussed 
in Appendix G. 

 

Annotation M Follow-Up 

14. FOLLOW-UP 

BACKGROUND 

Detect early changes in kidney function, clinical status, and biochemical parameters in order to prevent 
or to attenuate uremic complications, and possibly, to slow the progression of kidney disease. 

RECOMMENDATIONS 

1. Patients with CKD and an eGFR > 30 ml/min/1.73m2 with no associated co-morbidities should 
be followed up every 6 to 12 months. 

2. Patients with more advanced CKD should be referred to a nephrologist for consultation and/or 
continued follow-up.  

(See Table  14.1. Classification of CKD and Follow-Up Frequency by Primary Care) 

DISCUSSION 

The frequency of follow-up visits depends on the severity of the kidney disease.  It is unlikely that 
patients with mild kidney disease will develop electrolyte disturbances, anemia, or uremic bone disease.  
Similarly, patients with normal kidney function and mild proteinuria (< 1.0 g/24 hours), in the absence 
of DM, are less likely to develop more serious kidney problems.  These patients, if they do not have 
other co-morbidities and if their kidney function has been stable, can be seen about two to three times 
per year. 

It is advisable that a nephrologist be consulted, at least initially, for the care of patients with more 
advanced kidney disease (eGFR < 45 ml/min/1.73m2) and for patients with larger amount of proteinuria 
(> 3 g/24 hours) who may need additional work-up that may include kidney biopsy.  There is a high 
possibility that kidney disease will progress to ESKD in patients with eGFR < 45 ml/min/1.73m2.  
Many biochemical abnormalities that will eventually lead to clinical symptoms associated with uremia 
are already detectable at this level of GFR.  Education about ESKD and treatment options should be 
given to these patients.  Dietary protein restriction with amino acid supplementation may be helpful in 
preventing uremic symptoms and in delaying the progression of kidney disease in patients with severe 
chronic kidney disease.  Low protein diets may also reduce proteinuria in patients with nephrotic 
syndrome.  Attention should be given to overall nutritional status, hyperlipidemia, and electrolyte 
balance.  Patients with an eGFR < 30 ml/min/1.73m2 have severe kidney disease and should be referred 
to a nephrologist.  These patients are at high risk of developing uremic complications.  They could also 
progress to ESKD in a relatively short time.  By this time the patient should have a good understanding 
about ESKD and its treatments.  If hemodialysis is the treatment option, the patient should receive the 
instruction not to use the non-dominant arm for blood drawing, since this will be the preferred arm for 
dialysis access placement.  An exercise program to increase the size of the forearm veins should be 
instituted.  A permanent vascular access (preferably an arteriovenous fistula) should be placed when the 
GFR is approximately 15 ml/min (20 ml/min/1.73m2 in patients with diabetes) or at least six months 
prior to the anticipated need for dialysis.  If preemptive kidney allograft transplantation is an option, 
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work-up for the patient and potential donors must be initiated.  Frequent follow-up visits are also 
indicated in patients with rapid changes in kidney function or in whom there are not enough data to 
determine the rate of progression of kidney failure.  Other groups of kidney patients who need to be 
seen frequently are patients with poorly controlled blood pressure or blood sugar.  Poorly controlled 
blood pressure (> 130/80 mm Hg) can adversely affect the progression of kidney disease in patients 
with diabetes as well as in patients with kidney disease from other causes.  Poor glycemic control may 
also adversely affect the progression of diabetic kidney disease.  It may be necessary to see these 
patients and to adjust their medications at least monthly until their blood pressure readings and/or their 
blood sugar are in the acceptable ranges.  If hypertension or DM is difficult to manage, a consultation 
with a specialist may be appropriate.  See the VA/DoD CPGs for Management of Hypertension and 
Diabetes Mellitus for more details. 

Serum electrolytes and BUN/creatinine should be done routinely at each visit.  CBC, calcium, 
phosphorus, albumin, and PTH should be measured at least annually and more frequently if abnormal.  
In patients with diabetes who do not have macroalbuminuria, determination of microalbuminuria should 
be done at least yearly. 

 

Table  14.1. Classification of CKD and Follow-Up Frequency by Primary Care 

Stage Description eGFR 
(ml/min/1.73m2) 

Follow-up 
Frequency by Primary 

Care 
1 Kidney damage with normal or 

increased GFR 
≥ 90 Not more than routine 

2 Kidney damage with mildly decreased 
GFR 

60 - 89 12 months * 

3 Moderately decreased GFR 
 

30 -59 6 – 12 months * 

4 Severely decreased GFR 15 - 29 3 – 6 months * 
Refer to Nephrology 

5 Kidney failure 
 

< 15 or dialysis Refer to Nephrology 

* Patients who are newly diagnosed or in whom kidney disease is progressing rapidly should be seen 
more frequently. 

Kidney function should also be checked during intercurrent illness and peri-operatively in all patients 
with Stage 2 to 5 CKD. 
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Appendix A:  Guideline Development Process 

The development update of the VA/DoD Clinical Practice Guideline for Management of CKD followed 
the steps described in “Guideline for Guidelines,” an internal working document of the VA/DoD 
Evidence Based Practice Working Group, that requires an ongoing review of the work in progress.  The 
Working Group of the VA/DoD was charged to update the evidence-based action recommendations 
whenever possible.   

The Offices of Quality and Performance and Patient Care Services, in collaboration with the network 
Clinical Managers, the Deputy Assistant Under Secretary for Health, and the Medical Center Command 
of the DoD identified clinical leaders to champion the guideline development process.  During a 
preplanning conference call, the clinical leaders defined the scope of the guideline and identified a 
group of clinical experts from the VA and DoD that formed the Management of CKD Working Group.  
Working Group members included representatives of the following specialties: nephrology, internal 
medicine, primary care, pharmacology, cardiology, and nursing.  

The Working Group defined a set of clinical questions within the area of the guideline.  This ensured 
that the guideline development work outside the meeting focused on issues that practitioners considered 
important and produced criteria for the search and the protocol for systematic review and, where 
appropriate, meta-analysis. 

The Working Group participated in an initial face-to-face meeting to reach consensus about the 
guideline algorithm and recommendations and to prepare a draft update document.  The draft continued 
to be revised by the Working Group at-large through numerous conference calls and individual 
contributions to the document.  Following the initial effort, an editorial panel of the Working Group 
convened to further edit the draft document.  Recommendations for the performance or inclusion of 
specific procedures or services were derived through a rigorous methodological approach that included 
the following:  

• Determining appropriate criteria, such as effectiveness, efficacy, population benefit, or patient 
satisfaction 

• Reviewing literature to determine the strength of the evidence in relation to these criteria 
• Formulating the recommendations and grading the level of evidence supporting the 

recommendation 

Experts from the VA and DoD reviewed the final draft and their feedback was integrated into the final 
draft document.   

This update of the CKD Guideline is the product of many months of diligent effort and consensus 
building among knowledgeable individuals from the VA, DoD, academia, as well as guideline 
facilitators from the private sector.  An experienced moderator facilitated the multidisciplinary Working 
Group.  The list of participants is included in Appendix J. 
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Formulation of Questions 

The Working Group developed researchable questions and associated key terms after orientation to the 
scope of the guideline and to goals that had been identified by the Working Group.  The questions 
specified (adapted from the Evidence-Based Medicine toolbox, Center for Evidence-Based Medicine, 
[http://www.cebm.net]): 

• Population – Characteristics of the target patient population  
• Intervention – Exposure, diagnostic, or prognosis  
• Comparison – Intervention, exposure, or control used for comparison  
• Outcome – Outcomes of interest. 
 
These specifications served as the preliminary criteria for selecting studies.  Literature searches were 
conducted on all topics identified in the algorithm or recommendations of the original guidelines.  After 
reviewing the initial search for systematic reviews and meta-analyses, the Working Group decided to 
focus the search for individual randomized controlled trials (RCT) on the following questions: 

1. Does treatment with ACEIs or ARBs in adult patients with CKD and HTN, compared to placebo, 
lead to better patients outcome (slow progress to ESKD; slow increase in SCr, decrease in 
proteinuria)? 

2. In adult patients with CKD (proteinuria), does a high dose of ACEI/ARBs compared to a low dose 
of ACEI/ARBs lead to better patient health outcomes (slow progress to ESKD; slow increase in 
SCr, decrease in proteinuria)? 

3. In adult patients with CKD and nephrotic syndrome, does restricted protein nutrition compared to a 
regular diet (low sodium) lead to better outcomes (slow progress to ESKD; slow increase in SCr, 
decrease in proteinuria)? 

4. In adult patients with CKD and anemia, does treatment with darbepoetin or erythropoietin increase 
Hgb and improve quality of life?  

5. Does a high hemoglobin target compared to a lower target slow the increase in Scr, reduce 
development of cardiovascular disease, or reduce mortality? 

Selection of Evidence 

The evidence selection was designed to identify the best available evidence to address each key 
question and ensure maximum coverage of studies at the top of the hierarchy of study types.  Published, 
peer-reviewed RCTs, as well as meta-analyses and systematic reviews that included randomized 
controlled studies were considered to constitute the strongest level of evidence in support of guideline 
recommendations.  This decision was based on the judgment that RCTs provide the clearest, 
scientifically sound basis for judging comparative efficacy.  The Working Group made this decision 
recognizing the limitations of RCTs, particularly considerations of generalizability with respect to 
patient selection and treatment quality.  When available, the search sought out critical appraisals already 
performed by others that described explicit criteria for deciding what evidence was selected and how it 
was determined to be valid.  The sources that have already undergone rigorous critical appraisal include 
Cochrane Reviews, Best Evidence, Technology Assessment, and AHRQ systematic evidence reports. 

In addition to Medline/PubMed, the following databases were searched: Database of Abstracts of 
Reviews of Effectiveness (DARE) and Cochrane Central Register of Controlled Trials.  For 
Medline/PubMed searches, limits were set for language (English), and type of research (RCT, 
systematic reviews and meta-analysis). 

As a result of the literature reviews, articles were identified for possible inclusion.  These articles 
formed the basis for formulating the guideline recommendations.  The following inclusion criteria were 
used for studies:  

http://www.cebm.net/�
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• English language only of studies performed in United States, United Kingdom, Europe, 
Australia, Japan, New Zealand 

• Full articles only 
• Study populations age limited to adults greater than 18 years; all races, ethnicities, cultural 

groups  
• Randomized controlled trials or prospective studies 
• Key outcomes cited 
• Published from July 2000 to the end of 2006. 

 
Admissible evidence (study design and other criteria): 

• Original research studies that provide sufficient detail regarding methods and results to enable 
use and adjustment of the data and results. 

• Randomized controlled trials (RCT); systematic reviews (including EPC and HTA reviews); 
and meta-analyses. 

• Relevant outcomes must be able to be abstracted from data presented in the articles.  
• Sample sizes must be appropriate for the study question addressed in the paper.  RCTs will be 

included if they are initiated with 10 or more participants. 
 

Preparation of Evidence Tables (Reports) and Evidence Rating 

The results of the search were organized and evidence reports as well as copies of the original studies 
were provided to the Working Group for further analysis.  Each reference was appraised for scientific 
merit, clinical relevance, and applicability to the populations served by the Federal healthcare system.  
Recommendations were based on consensus of expert opinions and clinical experience only when 
scientific evidence was unavailable.  

A group of research analysts read and coded each article that met inclusion criteria.  The articles have 
been assessed for methodological rigor and clinical importance. 
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Recommendation and Overall Quality Rating 

Evidence-based practice involves integrating clinical expertise with the best available clinical evidence 
derived from systematic research.  The Working Group received an orientation and tutorial on the 
evidence USPSTF 2001 rating process, reviewed the evidence and independently formulated Quality of 
Evidence ratings (see Table A-1), a rating of Overall Quality (see Table A-2), and a Strength of 
Recommendation (see Table A-3). 

Table A-1: Quality of Evidence (QE) 

I At least one properly done RCT 

II-1 Well-designed controlled trial without randomization 

II-2 Well-designed cohort or case-control analytic study, preferably from more than one source 

II-3 Multiple time series evidence with/without intervention, dramatic results of uncontrolled 
experiment 

III Opinion of respected authorities, descriptive studies, case reports, and expert committees 

 

Table A-2: Overall Quality  

Good High grade evidence (I or II-1) directly linked to health outcome 

Fair 
High grade evidence (I or II-1) linked to intermediate outcome; 
or 
Moderate grade evidence (II-2 or II-3) directly linked to health outcome 

Poor Level III evidence or no linkage of evidence to health outcome 

 

Table A-3: Net Effect of the Intervention  

Substantial 

More than a small relative impact on a frequent condition with a substantial burden of 
suffering;  
or 
A large impact on an infrequent condition with a significant impact on the individual 
patient level. 

Moderate 

A small relative impact on a frequent condition with a substantial burden of suffering; 
or 
A moderate impact on an infrequent condition with a significant impact on the 
individual patient level. 

Small 

A negligible relative impact on a frequent condition with a substantial burden of 
suffering;  
or 
A small impact on an infrequent condition with a significant impact on the individual 
patient level. 

Zero or 
Negative 

Negative impact on patients;  
or 
No relative impact on either a frequent condition with a substantial burden of 
suffering; or an infrequent condition with a significant impact on the individual patient 
level. 
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Table A-4: Final Grade of Recommendation  

 The net benefit of the intervention 

Quality of 
Evidence 

Substantial Moderate Small Zero or 
Negative 

Good A B C D 

Fair B B C D 

Poor I I I I 

 
Evidence Rating System 

A A strong recommendation that the clinicians provide the intervention to eligible 
patients.  
Good evidence was found that the intervention improves important health outcomes 
and concludes that benefits substantially outweigh harm.  

B A recommendation that clinicians provide (the service) to eligible patients. 
At least fair evidence was found that the intervention improves health outcomes and 
concludes that benefits outweigh harm. 

C No recommendation for or against the routine provision of the intervention is made. 
At least fair evidence was found that the intervention can improve health outcomes, 
but concludes that the balance of benefits and harms is too close to justify a general 
recommendation. 

D Recommendation is made against routinely providing the intervention to 
asymptomatic patients. 
At least fair evidence was found that the intervention is ineffective or that harms 
outweigh benefits. 

I The conclusion is that the evidence is insufficient to recommend for or against 
routinely providing the intervention. 
Evidence that the intervention is effective is lacking, or poor quality, or conflicting, 
and the balance of benefits and harms cannot be determined. 

 

Lack of Evidence – Consensus of Experts 

Where existing literature was ambiguous or conflicting, or where scientific data was lacking on an 
issue, recommendations were based on the clinical experience of the Working Group.   

Algorithm Format 

The goal in developing the guideline for management of CKD was to incorporate the information into a 
format which would maximally facilitate clinical decision-making.  The use of the algorithm format 
was chosen because of the evidence that such a format improves data collection, diagnostic and 
therapeutic decision-making and changes patterns of resource use.  However, few guidelines are 
published in such a format.   

The algorithmic format allows the provider to follow a linear approach to critical information needed at 
the major decision points in the clinical process, and includes: 
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• An ordered sequence of steps of care  
• Recommended observations  
• Decisions to be considered  
• Actions to be taken 

A clinical algorithm diagrams a guideline into a step-by-step decision tree.  Standardized symbols are 
used to display each step in the algorithm (Society for Medical Decision-Making Committee, 1992).  
Arrows connect the numbered boxes indicating the order in which the steps should be followed. 

 Rounded rectangles represent a clinical state or condition. 

 

Hexagons represent a decision point in the guideline, formulated as a 
question that can be answered Yes or No. A horizontal arrow points 
to the next step if the answer is YES. A vertical arrow continues to 
the next step for a negative answer. 

 Rectangles represent an action in the process of care. 

 
Ovals represent a link to another section within the guideline. 

 

A letter within a box of an algorithm refers the reader to the corresponding annotation.  The annotations 
elaborate on the recommendations and statements that are found within each box of the algorithm.  
Included in the annotations are brief discussions that provide the underlying rationale and specific 
evidence tables.  Annotations indicate whether each recommendation is based on scientific data or 
expert opinion.  A complete bibliography is included in the guideline. 
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Appendix B:  Assessment 

Appendix B-1: Screening Algorithm for CKD 
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Appendix B-2: Etiologic Evaluation 
 

 
 

CLUES URINE SEDIMENT RANGE of 
PROTEINURIA 

SPECIAL TESTS 

Essential 
Hypertension 

 Look for other signs of end 
organ damage 

No formed elements Trace Moderate N/A 

Diabetes 
Mellitus 

 Frequently associated with 
retinopathy 

< 25% have 
microscopic hematuria 

Microalbuminuria  
Nephrotic 

N/A 

Glomerulo- 
nephritis 

 Use history and physical to 
focus serological evaluation 

Dysmorphic RBCs or 
RBC casts 

Trace Nephrotic C3, C4, ASO, ANCA,  
HIV, HEP B & C, ANA,  
RPR, Blood cultures,  
Cryoglobulin, 
anti-GBM, SPEP, UPEP 

Interstitial 
Nephritis 

 Medication history, fever, 
rash, and eosinophilia 

 Classic triad of fever, rash, 
and eosinophilia is present 
in a minority only 

Pyuria, WBC casts, 
eosinophiluria 

Trace Moderate Galium scanning 

Pre-Renal  Clinical diagnosis 
 Volume depletion, 

hypotension  
 Congestive heart failure, 

sepsis, liver disease 

Hyaline casts may be 
present 

None Trace FENa < 1% 
FEUrea   < 35% 

Urinary Tract 
Obstruction 

 Suggested by history and 
physical exam 

 May or may not be oliguric 

Benign or may have 
hematuria  

None Kidney ultrasound, 
bladder scan, other 
imaging studies may be 
necessary 

Paraproteinemia  Globulin > albumin; 
constitutional symptoms, 
anemia out of proportion to 
kidney failure 

May have hematuria, 
RBC casts, granular 
casts  

May have false 
negative dipstick, 
trace to nephrotic range 
by spot 
protein/creatinine 

SPEP/UPEP, serum free 
light chain ratio 
IEP or immunofixation 
to confirm, 
hypercalcemia may be 
present, ESR 

Polycystic 
Kidney Disease 

 Palpable kidneys 
 +/- family history 
 Flank pain 

May have hematuria Trace Moderate Kidney ultrasound or CT 

Renovascular 
Disease 

 Late onset or refractory 
hypertension 

 Smoking history 
 Clinical evidence of 

atherosclerotic disease 

Benign None Trace Asymmetric kidney size 
on ultrasound; abnormal 
duplex of kidney 
arteries; additional 
investigation (e.g., 
captopril radionucleotide 
scan, MRA) may be 
indicated 

Vasculitis  Constitutional symptoms, 
fever, peripheral 
neuropathy, rash, may have 
respiratory involvement 

Hematuria; granular 
casts 

Trace Nephrotic C3, C4, ANA, ANCA;  
HepBsurface Ag; HepC 
Ab; cryoglobulins; ESR, 
CRP; RF; HIV 

Acute Tubular 
Necrosis 

 Medication history 
 History of hypotension,  

crush injury, IV contrast  

Muddy brown granular 
casts; renal tubular 
epithelial cells; 
crystalluria 

Trace FENa > 2%; 
Uosm < 350 mOsm/l 
FEUrea  > 35% 
CPK, urine myoglobin 

Atheroembolic 
Disease 

 “Stuttering” GFR loss, 
stigmata of emboli 

 History of endovascular 
procedure 

Hematuria  and/or 
eosinophiluria may be 
present 

Trace Moderate Eosinophilia; low 
complements 
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Appendix B-3.  Specialized Laboratory Studies for the Diagnosis of Kidney Disease 

Laboratory Test Significance 
Serum complement levels (C3,C4)  May be decreased in: 

o Post-streptococcal glomerulonephritis 
o Post-infectious glomerulonephritis 
o Membranoproliferative glomerulonephritis 
o Lupus nephritis 
o Cryoglobulinemia 
o Atheroembolic disease 

Anti-nuclear antibody (ANA) Positive in: 
o Lupus nephritis 

Anti-neutrophil cytoplasmic antibody 
(ANCA) 

Positive in: 
o Wegener’s granulomatosis (C-ANCA) 
o Microscopic polyangiitis (P-ANCA) 
o Pauci-immune rapidly progressive 

glomerulonephritis (RPGN) (P-ANCA) 
Anti-glomerular basement membrane 
antibodies (anti-GBM) 

Positive in: 
o Goodpasture’s syndrome 
o Anti-GBM associated RPGN 

Serum protein electrophoresis (SPEP) 
Urine protein electrophoresis (UPEP) 
Serum free light chain ratio 

Positive for monoclonal immunoglobulin in: 
o Multiple myeloma 
o Amyloid 
o Light-chain deposition disease 

Cryoglobulins Positive in: 
o Cryoglobulinemia 

Hepatitis B surface antigen Associated with: 
o Membranous nephropathy 
o Polyarteritis nodosa 
o Membranoproliferative nephritis 

Hepatitis C serologies Associated with: 
o Mixed cryoglobulinemia 
o Membranoproliferative glomerulonephritis 
o Membranous nephropathy 

HIV serologies Associated with: 
o Focal and segmental glomerulosclerosis (FSGS) 

Eosinophiluria Associated with: 
o Acute interstitial nephritis 
o Atheroembolic disease 
o May be positive in any condition with eosinophilia 

or pyuria 
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Appendix B-4.  Kidney Imaging Studies 

Imaging study Significance 
Kidney ultrasound Diagnosis of: 

o Obstructive kidney disease 
o Polycystic kidney disease 
o Assessment of kidney size: 

 Enlarged in diabetic nephropathy, amyloid 
 Small in chronic kidney disease 
 Asymmetric in renovascular disease 

Kidney Doppler Diagnosis of: 
o Renovascular disease 
o Renal vein thrombosis 

Radioisotope kidney scan Diagnosis of: 
o Renovascular disease 
o Obstructive uropathy 
o Assessment of split kidney function 

CT scan Assessment of: 
o Kidney masses 
o Atypical kidney cysts 
o Kidney stones 

Magnetic resonance angiography Diagnosis of: 
o Renovascular disease 

Renal angiography Diagnosis of: 
o Renovascular disease (gold standard) 
o Kidney artery thrombosis/thromboembolism 
o Polyarteritis nodosa 

Retrograde ureterogram Diagnosis of: 
o Upper-tract obstruction 

Intravenous pyelogram Not indicated in kidney disease 
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Appendix C:  Slowing Progression of CKD 

Appendix C-1: Blood Pressure Control – Summary of Supporting Studies 

EVIDENCE STATEMENTS  

The MDRD Study (Klahr et al., 1994) consisted of two randomized multicenter trials in two different 
patient populations, both designed to test two different hypotheses:  a reduction in dietary protein and 
phosphorus intake and the maintenance of blood pressure at a level below that usually recommended 
retards the progression of renal disease and that these interventions are safe and acceptable.  Study 1 
(n=585) included patients aged 18 to 70 years with an eGFR 25 to 55 ml/min/1.73m2 who were 
randomized to receive either a usual protein diet or a low protein diet and a usual blood pressure (MAP 
< 107 (equivalent to 140/90) for patients aged 18 to 60 years and MAP < 113 mm Hg for patients aged 
> 61 (equivalent to 160/90) or low blood pressure < 92 (125/75) for patients aged 18 to 60 years and 
MAP < 98 mm Hg (equivalent to 145/75) for patients aged 61 and older.  Study 2 (n=255) included 
patients aged 18 to 70 with an eGFR 13 to 24 ml/min/1.73m2 who were randomized to a low protein 
diet vs. very low protein diet and to the aforementioned age-specific usual vs. low blood pressure arms.  
The recommended anti-hypertensive regimen was ACE+/- diuretic, calcium channel blocker.  The study 
excluded patients with insulin requiring diabetes.  The most common renal diagnoses were glomerular 

diseases (25 percent) and polycystic kidney disease (24 percent); 3 percent of the patients had non-
insulin-dependent diabetes.  The primary outcome was rate of change in GFR over time.  GFR was 
assessed using I-125 Iothalamate.  Secondary outcome measures were treatment for ESKD and death. 

During follow-up there was a 4.7 mm Hg (P<0.001) difference between conventional and low blood 
pressure arms in achieved blood pressure.  There were no differences in either rate of GFR decline or 
death or ESKD treatment between the conventional and low blood pressure arms.  However, results 
differed in analyses stratified by level of proteinuria, a post hoc analysis.  In Study 1, patients with 1 to 
3 g and > 3 g proteinuria randomized to low blood pressure arm had a slower rate of GFR decline than 
patients in the usual blood pressure arm.  In study 2, patients with > 3 g proteinuria randomized to the 
low blood pressure arm had a lower rate of GFR decline compared with patients randomized to the 
usual blood pressure arm, though rate of GFR decline was similar for patients with 1 to 3 g and < 1 g.  
In both studies, GFR declined faster in patients with greater degrees of proteinuria.  Of note, there were 
differences in the use of ACE inhibitors across arms with a greater percentage of patients in the low 
blood pressure arms of both studies using ACE inhibitors.  Thus there remains some question, since 
patients were not randomized based on level of proteinuria, whether lower rates of GFR decline in 
patients with proteinuria randomized to the low blood pressure arm reflect the benefit of lower blood 
pressure or use of ACEIs, particularly given the relatively modest difference between arms in achieved 
blood pressure.  The high percentage of patients with polycystic kidney disease included in this study 
has also raised questions about the generalizability of study results.  Finally, use of different targets for 
younger and older patients also complicates study interpretation.  For patients 61 years and older, the 
target for the low blood pressure arm was 145/75. 

The African American Study of Kidney Disease (AASK) 

The AASK study (Wright, 2002) enrolled 1,094 African American patients with hypertension aged 18 
to 70 with a GFR between 20 and 65.  Patients with diabetes, more than 2.5 g of proteinuria, and CKD 
due to causes other than hypertension were excluded.  The goals of the study were to test the hypothesis 
that aggressive blood pressure lowering slows the decline in kidney function and whether the type of 
anti-hypertensive agent influences kidney disease outcomes.  Patients were randomized to a usual blood 
pressure arm (MAP< 107 mm Hg) and a lower MAP of 92 mm Hg.  They were also randomized to 
receive metoprolol, ramipril, or amlodipine.  Participants were followed for up to 6.4 years.  The 
primary end point was change in GFR (first 3 months, 3 months onward, and overall) measured using I-
125 Iothalamate.  Secondary outcomes included the composite endpoint of 50 percent reduction in GFR 
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or 25 ml/min/1.73m2, ESKD or death, and change in urinary protein excretion.  There was a mean 
separation of 10 mm Hg between arms throughout the study (128/78 vs. 149/95 in the low and usual 
blood pressure arms, respectively).  During the first three months, the mean GFR decline was 1.82 
ml/min/1.73m2 greater in the low blood pressure arm.  However, there were no differences between 
groups in the chronic slope or overall slope of GFR decline.  There were also no differences between 
blood pressure arms in the combined clinical endpoint or in any of the individual clinical end points.  
Baseline proteinuria (> 2.2 protein/creatinine ratio) was a strong predictor of GFR decline.  After 
stratification of baseline proteinuria, the only difference between usual and low blood pressure arms 
was in the acute slope: with patients with proteinuria < 0.22 randomized to the low blood pressure arm 
experiencing a faster decline in GFR, although there were trends toward slower decline in the lower 
blood pressure arm among patients with higher baseline proteinuria, and the opposite in patients with 
lower levels of baseline proteinuria.  Considerations in generalizing these results include the specialized 
nature of the population (African Americans with hypertensive nephrosclerosis) and the slow mean 
decline in GFR (2 ml/min/1.73m2) during follow-up which is typical for hypertensive nephrosclerosis 
but slower than other forms of non-proteinuric kidney disease, and the narrow range of proteinuria 
among patients enrolled in this study. 

A patient-level meta-analysis (Jafar et al., 2003) using data from the ACI Inhibition in Progressive 
Renal Disease (AIPRD) Study Group database (Jafar et al., 2003) examined the relationship of blood 
pressure, proteinuria and ACE inhibitor use among patients with non-diabetic kidney disease.  The 
study was conducted among 1,860 patients with nondiabetic kidney disease enrolled in 11 RCTs of 
ACEIs to slow the progression of kidney disease between 1986 and 1996.  Criteria for inclusion in the 
meta-analysis were participation in a randomized trial and presence of at least one year of follow-up.  In 
addition, patients with type II diabetes and patients who were missing baseline blood pressure, 
creatinine, or protein excretion measurements were excluded.  All of these studies used a target blood 
pressure of <140/90 and included only patients with hypertension and CKD.  The mean age of study 
populations ranged from 47 to 63 years.  The primary finding of this meta-analysis was that the adjusted 
relative risk of kidney disease progression during follow-up was lowest for patients with a systolic 
blood pressure (SBP) of 110 to 119 and increased both at blood pressure levels lower than this (< 110 
mm Hg) and above this, although only at SBP levels 140 to 159 was there a statistically significantly 
increased risk of progression compared with the referent category.  Diastolic blood pressure (DBP) was 
not associated with kidney disease progression in adjusted analysis.  Risk of kidney disease progression 
also increased above protein excretion levels > 2g/d.  After stratification by level of proteinuria, a 
statistically significant increase in relative risk of kidney disease progression occurred at blood pressure 
levels of 130 to 139 and higher and at SBP levels < 110.  Among patients with less than 1 g/d of 
proteinuria, there was no statistically significant increase in risk of progression across a wide range of 
SBP measurements.  Results were similar among patients who were receiving and not receiving an 
ACEI.  However, in interpreting these results, it is important to recognize that the trials in which these 
patients were enrolled were not designed to address the question of whether a lower blood pressure is 
associated with slower progression of renal disease.  Thus, these results demonstrate that among 
patients with >1 g proteinuria, those with lower blood pressure experienced slower decline in renal 
function.  These observational results cannot be used to infer that lowering blood pressure will result in 
slower progression of renal disease, even in patients with proteinuria. 

REIN-2 

The Ramipril Efficacy in Nephropathy (REIN) trial (1997) showed that at comparable levels of 
blood pressure control, the ACEI ramipril slowed the decline in GFR and reduced progression to ESKD 
in individuals with non-diabetic CKD.  The REIN-2 Study (Ruggenenti et al., 1998) was a RCT to 
address the question of whether blood pressure reduction to levels below the REIN Study (DBP < 90 
mm Hg) help to further retard or prevent progression of non-diabetic renal disease.  This question had 
been incompletely answered by the MDRD study (Klahr et al., 1994) because of discrepancies in the 
percentage of patients receiving ACEIs in the normal and low blood pressure arms of this study, and 
was particularly important given the negative findings of the AASK (2002) which did address this 
question directly.  In REIN-2, 338 patients were randomly assigned to conventional vs. intensified 
blood pressure control and were followed over a median of 19 months.  Patients assigned to 
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conventional blood pressure received ramipril and additional blood pressure medications to a target 
blood pressure of < 90 DBP.  Patients assigned to the intensive arm were treated with ramipril, 
felodipine, and additional agents as necessary to reach a blood pressure target of < 130/80.  Achieved 
blood pressures were 130/80 in the intensified group and 134/82 in the conventional group.  The rate of 
decline in creatinine clearance and the incidence of ESKD were no different in the intensified vs. 
conventional blood pressure arm.  There were 25 vs. 37 non-fatal serious adverse events in the 
conventional and intensive arms.  Considerations in interpreting this study are that there was little 
separation in achieved blood pressure between study arms. 

Other Guidelines 

KDOQI recommends a target blood pressure of < 130/80 mm Hg in patients with non-diabetic kidney 
disease, regardless of their level of proteinuria.  The rationale is as follows: 

“Numerous epidemiological studies show a graded, independent, and strong relationship 
between the level of arterial blood pressure and cardiovascular disease.  Above a SBP of 115 
mm Hg, and above a DBP of 75 mm Hg, the risk of cardiovascular disease doubles with each 
increment of SBP of 20 mm Hg or DBP of 10 mm Hg.  In persons over age 50, SBP greater 
than 140 mm Hg is a critical and more important cardiovascular disease risk factor than DBP. 

Controlled trials in essential hypertension conclusively show a beneficial effect of lowering 
blood pressure to < 140/90 mm Hg. Controlled trials in high-risk individuals with diabetes or 
heart failure suggest beneficial effects of reduction of blood pressure to even lower values.  
Based on these studies, and on observational studies, a number of guidelines for patients with 
either DM or congestive heart failure recommend a goal blood pressure of < 130/80 mm Hg. 

There are few studies regarding blood pressure goals for cardiovascular disease risk 
reduction in patients with CKD.  Thus, the Work Group elected to extrapolate the 
recommendations for high-risk patients to patients with CKD.  Based on the summary of other 
published guidelines, the Work Group recommendations to reduce the risk of cardiovascular 
disease in CKD are an SBP < 130 mm Hg and a DBP < 80 mm Hg.  In certain select cases, it 
may be appropriate to maintain a blood pressure higher than the recommended goal of < 
130/80 mm Hg.  These conditions include orthostatic hypotension, postprandial hypotension, 
autonomic dysfunction, and severe peripheral vascular disease that is exacerbated by a blood 
pressure less than 130/80 mm Hg.  Based on studies of the relationship of SBP and kidney 
disease outcomes reviewed, the Work Group recommended caution in lowering SBP <110 mm 
Hg and more frequent monitoring in patients treated with antihypertensive agents and SBP 
<120 mm Hg.” 

Evidence:  A SBP goal of < 130 mm Hg is more effective in slowing the progression of nondiabetic 
kidney disease in patients with proteinuria (Strong).  An even lower blood pressure goal may be more 
effective in patients with proteinuria > 500 to 1,000 mg/g (Weak).  The SBP goal recommended for 
cardiovascular disease risk reduction (< 130/80 mm Hg) corresponds to the achieved SBP in many of 
the studies reviewed in the summary table.  The potential beneficial effect on kidney disease 
progression of a lower blood pressure goal has been investigated in two large controlled trials.  In the 
Modification of Diet in Renal Disease (MDRD) Study (Klahr et al., 1994) and AASK (2002), patients 
were randomly assigned to a mean arterial pressure (MAP) goal of < 92 mm Hg (corresponding to < 
125/75 mm Hg), compared to a MAP goal of < 107 mm Hg (corresponding to < 140/90 mm Hg).  In the 
MDRD Study, a study of predominantly nondiabetic kidney disease of various causes, mean baseline 
proteinuria was 2.2 g/d.  A beneficial effect of the lower blood pressure goal was observed in patients 
with higher rates of urinary protein excretion.  The threshold level of proteinuria below which there was 
no substantial benefit was 0.5 to 1.0 g/d.  In the AASK Study, participants had a mean baseline 
proteinuria of less than 1.0 g/d.  There was no significant beneficial effect of the lower blood pressure 
goal.  However, there was a trend favoring the lower blood pressure goal in participants with higher 
baseline proteinuria and an opposite trend in participants with little or no proteinuria. 
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JNC 7 (2003) recommends a target blood pressure of 130/80 mm Hg in concordance with KDOQI. 

CARI (2006) offers the following guidelines: 

a. Lower SBP minimizes the risk of progression to ESKD, especially with proteinuria (Level 
II evidence). 

b. A target blood pressure of < 125/75 mm Hg (or mean blood pressure of < 92 mm Hg) if 
proteinuria > 1 g/24-hours, may be beneficial (Level II evidence). 

c. A target blood pressure of < 130/80 mm Hg (or mean blood pressure < 97 mm Hg) if 
proteinuria is 0.25 to 1 g/24-hours, may be beneficial (Level II evidence). 

d. Target blood pressure should be < 130/85 mm Hg (or mean blood pressure < 100 mm Hg) 
if proteinuria < 0.25 g/24-hours (Level II evidence).  However, there may be other potential 
benefits of achieving lower blood pressure than a mean of 100 mm Hg with respect to 
reduced cardiovascular risk. 

There is no evidence concerning target blood pressure for pediatric patients with 
progressive kidney disease. 

VA/DoD Guideline (2001) 

In patients with CKD, progressive glomerulosclerosis results in a progressive loss of kidney function, 
even when the initial kidney insult has been removed.  Vigorous control of hypertension reduces the 
glomerular capillary pressure and slows the progression of glomerulosclerosis.  The goal blood pressure 
should be < 125/75 mm Hg or mean arterial pressure less than 92 for patients with proteinuria and 
130/85 mm Hg in patients without proteinuria. 
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Appendix C-2: Pharmacologic Therapy (ACEI/ARB) – Summary of Supporting Studies 

EVIDENCE STATEMENT  

Patients with Nondiabetic CKD  

ACEIs:  It is recommended that an ACEI be used in patients with nondiabetic kidney disease (KDOQI, 
2004) based on evidence from RCTs reporting that treatment with an ACEI slows the progression of 
kidney disease in this patient population (AASK, 2002; AIPRI, 1996; Jafar et al., 2003; Jafar et al., 
2001; REIN, 1997).  Treatment with an ACEI reduces the risk for ESKD by 29 percent, with a 30 
percent reduction in the composite outcome of doubling SCr and ESKD compared to treatment without 
an ACEI (Jafar et al., 2001).  The beneficial effects of the ACEIs appear to be in addition to their 
antiproteinuric effects and their reductions in blood pressure (Jafar et al., 2001& 2003; KDOQI, 2004). 

ARBs:  Treatment with an angiotensin II receptor blocker is recommended in patients with nondiabetic 
kidney disease who are unable to take an ACEI, based on short-term studies with limited numbers of 
patients evaluating surrogate endpoints (KDOQI, 2004; Laverman et al., 2002; Luño et al., 2002; 
Nielsen et al., 1997; Plum et al., 1998; Remuzzi et al., 1999). 

Combination ACEI and ARB:  The evidence for treatment using an ACEI in combination with an 
ARB in slowing the progression of nondiabetic kidney disease is also limited, and this treatment 
requires further study (Campbell et al., 2003; COOPERATE, 2003; KDOQI, 2004; MacKinnon et al., 
2006).  In the COOPERATE trial, 263 Japanese patients with nondiabetic renal disease were 
randomized to an ARB, an ACEI, or the combination.  The combined primary endpoint of doubling SCr 
or ESKD occurred in 11 percent of patients on combination therapy and 23 percent of patients on the 
ARB (HR 0.40; 95% CI 0.17-0.69; P=0.016), and 23 percent of patients on the ACEI (HR 0.38; 95% CI 
0.18-0.63; P=0.018).  Results of a pooled analysis of 16 cross-over trials showed a significant decrease 
in mean change in proteinuria of 440 mg/24-hours (95% CI 289 to 591).  With the addition of an ARB 
to an ACEI, there was a significant increase in serum potassium (0.11mEq/L 95% CI 0.05 to 0.17) and 
nonsignificant decrease in GFR (-1.4ml/min/1.73m2 95% CI -2.6 to 0.2).  Although combination 
therapy appeared to be safe and effective, it was noted that additional trials with long-term follow-up 
are needed to determine whether these findings slow the progression of kidney disease (MacKinnon et 
al., 2006).  Combination of an ACEI and a loop diuretic such as furosemide (AASK, 2002) or a thiazide 
including chlorthalidone or hydrochlorothiazide (ALLHAT, 2002) may be considered to achieve the 
target blood pressure or improve cardiovascular outcomes.  Combination therapy with an ACEI and 
nondihydropyridine calcium channel blockers (NCCB) would also be reasonable to reduce proteinuria 
in patients with hypertension (KDOQI, 2004). 

Patients with DM and CKD:  

Type 1 DM with microalbuminuria or macroalbuminuria 

ACEIs:  An ACEI is recommended in patients with type 1 DM, with or without hypertension, with 
microalbuminuria or macroalbuminuria (ADA, 2003b).  The ACEIs have been reported to be beneficial 
in patients with type 1 DM with macroalbuminuria to decrease the rate of decline in kidney function 
and to reduce the combined risk of death, dialysis, or transplantation (Lewis et al., 1993); and in type 1 
DM with microalbuminuria to decrease the progression of kidney disease (The ACEI/DN Trialists, 
2001; Laffel et al., 1995; Viberti et al., 1994). 

ARBs: The long-term effects of the ARBs have not been adequately studied in patients with type 1 DM 
associated with microalbuminuria or macroalbuminuria. 

Type 2 DM with microalbuminuria 
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ACEIs:  Treatment with an ACEI in trials of patients with type 2 DM that also included a percentage of 
patients with microalbuminuria, have demonstrated a reduction in cardiovascular endpoints (CAPPP, 
2001; Estacio et al., 1998; FACET, 1998; MICRO-HOPE, 2000; UKPDS, 1998).  In trials enrolling 
patients with type 2 DM and microalbuminuria, treatment with an ACEI has resulted in a decrease in 
the progression of kidney disease (Ravid et al., 1993; Ravid et al., 1996). 

ARBs:  As with the ACEIs, treatment with an ARB in patients with type 2 DM and microalbuminuria 
decreased the progression of kidney disease (IRMA2, 2001).  Therefore, an ACEI or ARB can be used 
in patients with type 2 DM and microalbuminuria to delay progression to macroalbuminuria (ADA, 
2003b; KDOQI, 2004). 

Type 2 DM with macroalbuminuria  

ACEIs:  An ACEI is frequently used in the treatment of patients with type 2 DM and 
macroalbuminuria.  The ACEIs have been shown to decrease surrogate endpoints (Bakris et al., 2002), 
and one long-term trial comparing an ACEI to an ARB reported that the ARB was not inferior to 
treatment with an ACEI with respect to the primary endpoint of change in GFR rate.  The secondary 
endpoints of annual change in GFR rate, level of SCr, urinary albumin excretion rate, and blood pressure 
were not significantly different between the two treatment groups (DETAIL, 2004).  

ARBs:  An ARB can be considered in patients with type 2 DM and macroalbuminuria (ADA, 2003b; 
KDOQI, 2004) as per results from two large, long-term, RCTs in patients with type 2 DM and 
nephropathy plus hypertension or on additional antihypertensive medications.  In both trials, the 
primary endpoint of composite all-cause mortality, doubling of SCr, and ESKD was reduced by 20 
percent (IDNT, 2001) and 16 percent (RENAAL, 2001) with the ARB compared to placebo, and by 23 
percent compared to treatment with a dihydropyridine CCB (IDNT, 2001). 

For patients with type 1 or type 2 DM and microalbuminuria or macroalbuminuria, if either an ACEI or 
ARB is not tolerated, the other class should be used (ADA, 2003b; KDOQI, 2004).  When an ARB has 
been compared to an ACEI in trials including patients with type 1 or 2 DM, and microalbuminuria or 
macroalbuminuria, there have been similar reductions in surrogate endpoints of kidney function 
(Andersen et al., 2000; DETAIL, 2004; Lacourciere et al., 2000; Muirhead et al., 1999; Nielsen et al., 
1997).  A meta-analysis of data with the ACEIs and ARBs in patients with diabetic nephropathy 
showed a significant reduction in all-cause mortality with the ACEIs vs. placebo (RR 0.79; 95% CI 
0.63-0.99; P=0.04), a difference that was not statistically significant with the ARBs compared to 
placebo.  The reduction in doubling of SCr and ESKD were not statistically significant with the ACEIs 
compared to placebo or no treatment.  With the ARBs, there was a significant reduction in doubling of 
SCr, ESKD, microalbuminuria to macroalbuminuria, and microalbuminuria to normoalbuminuria 
compared to placebo or no treatment.  The reduction in microalbuminuria to macroalbuminuria, and 
microalbuminuria to normoalbuminuria were statistically significant with the ACEIs vs. placebo or no 
treatment.  In the three trials comparing an ACEI to an ARB, there was not a statistically significant 
difference in renal outcomes (i.e., progression from microalbuminuria to macroalbuminuria; regression 
from microalbuminuria to normoalbuminuria).  The meta-analysis concluded that ACEIs should be used 
as first-line treatment in patients with diabetic nephropathy due their survival benefit, which has yet to 
be demonstrated with the ARBs (Strippoli et al., 2004). 

Combination ACEI and ARB:  There have also been studies comparing an ACEI to an ARB, or 
evaluating their combination, on surrogate endpoints of kidney function (see also results of MacKinnon 
et al., 2006 in nondiabetic CKD discussion).  One study compared the effects of an ARB, an ACEI, or 
the combination on urinary albumin excretion and blood pressure in 197 patients with hypertension, 
type 2 DM, and microalbuminuria for 24 weeks.  There was a statistically significant reduction in blood 
pressure in all treatment groups, with the greatest reduction in patients on combination therapy.  Urinary 
albumin-to-creatinine ratio was reduced by 24 percent with the ARB, by 39 percent with the ACEI, and 
by 50 percent with combination therapy.  Combination therapy decreased the urinary albumin-to-
creatinine ratio 34 percent compared to patients on an ARB alone; although the difference between 
combination therapy and the ACEI was not statistically significant (CALM, 2000).  There have also 
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been short-term trials in patients with type 1 or 2 DM and nephropathy, with a greater reduction in 
albuminuria seen with the combination of an ARB and an ACEI, compared to treatment with an ACEI 
alone (Jacobsen et al., 2003b; Jacobsen et al., 2003a; Jacobsen et al. 2002).  A benefit has also been 
seen with the combination of an ACEI and NCCB compared to treatment with either agent alone in a 
long-term trial of patients with type 2 DM and nephropathy (Bakris et al., 1998). 

Adverse Effects and Monitoring 

Risks associated with the use of the ACEIs and ARBs include dangerous hyperkalemia and acute 
kidney failure when they are used in situations associated with decreased glomerular filtration pressure 
such as dehydration or renal artery stenosis (Cronin & Henrich, 2000; Wynckel et al., 1998).  Careful 
monitoring of potassium levels and serum creatinine is warranted (see Appendix F-2).  In addition, 
patients should be monitored for other potential adverse effects including hypotension, cough, and 
angioedema. 

Hyperkalemia 

The ARBs, like the ACEIs, decrease release of aldosterone from the adrenal cortex, which can lead to 
decreased potassium excretion.  It is unclear if treatment with an ARB is an appropriate alternative in 
patients who develop hyperkalemia with an ACEI since they may experience the same adverse effect 
with an ARB.  Hyperkalemia is not a common adverse effect with an ACEI or ARB in patients without 
risk factors or concomitant use of medications including NSAIDs, potassium-sparing diuretics (e.g., 
amiloride, triamterene, spironolactone) or immunosuppressive therapy (e.g., cyclosporine, tacrolimus) 
(Palmer, 2004).  The VAL-K Study Group reported that the change in serum potassium was not 
significantly different in patients on an ACEI compared to ARB with mild renal insufficiency.  In 
patients with moderate renal insufficiency with a GFR < 60ml/min/1.73 m2, there was a significant 
increase of 0.28 mEq/L (P=0.04) above baseline (4.6 mEq/L) with the ACEI.  The increase of 0.12 
mEq/L seen with the ARB in this subgroup was not significant (P=0.1) (Bakris & Weir, 2000).  After 
initiating an ACEI or ARB, it is recommended that the patient’s potassium be checked within 2 weeks 
if baseline was > 5.0 mEq/L, at 2 to 4 weeks if baseline potassium was 4.5-5.0 mEq/L, and at 4 to 12 
weeks if baseline was < 4.5 mEq/L (KDOQI, 2004).  The addition of a diuretic may also be considered 
to offset the hyperkalemia.  If use of a diuretic is contraindicated or is not effective, an ARB may be 
considered instead of an ACEI, under close monitoring, in patients with moderate renal insufficiency 
who develop hyperkalemia on an ACEI. 

Renal Failure 

In patients whose renal function may depend upon the activity of the renin-angiotensin-aldosterone 
system, treatment with ACEIs and ARBs have been associated with acute renal failure.  These drugs are 
capable of reducing intraglomerular filtration pressure by causing dilation of the efferent renal 
arterioles.  It is unknown if an ARB can be used as an alternative in patients where treatment with an 
ACEI is limited due to renal dysfunction or in a patient who develops renal dysfunction as a result of 
treatment with an ACEI (Esmail et al., 1998).  As with the ACEIs, similar precautions are 
recommended for the ARBs in patients with renal artery stenosis. 

Hypotension 

Hypotension may occur in approximately 2.5 percent of patients on an ACEI or ARB, therefore it is 
recommended that low to moderate doses be initiated with subsequent follow-up monitoring and 
titration as tolerated.  More frequent monitoring is recommended for patients with a SBP < 120 mm Hg 
(e.g., at 2-4 weeks if SBP 110-119 mm Hg; < 2 weeks if SBP < 110 mm Hg) (KDOQI, 2004). 
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ACEI Induced Cough  

The incidence of cough with an ACEI is estimated to be anywhere from 0.5 to 39 percent (Pylypchuk, 
1998).  The cough associated with an ACEI has been described as dry, nonproductive, persistent, 
beginning with a tickling sensation, and often worse at night.  The onset is usually within the first week 
of ACEI therapy and continues throughout treatment, resolving within a few days to 4 weeks after the 
ACEI is discontinued.  The cough is not usually dose-dependent, although in some instances it may be 
eliminated with a reduction in dose.  Since therapy with an ACEI has proven valuable, it is important to 
consider alternative diagnoses (e.g., asthma, chronic obstructive pulmonary disease, allergic rhinitis, 
upper respiratory tract infection, heart failure, gastroesophageal reflux disease) before a diagnosis of 
ACEI induced cough is made.  Patients with a history of cough associated with an ACEI may 
experience improvement if switched to fosinopril (David et al., 1995; Punzi, 1993; Sharif et al., 1994).  
Use of an ARB may also be considered in patients who are unable to tolerate an ACEI due to cough. 

The incidence of cough associated with the ARBs is similar to placebo (1.6%) (Pylypchuk, 1998).  A 
number of trials evaluating an ARB in patients with previous ACEI induced cough showed that patients 
treated with an ARB complained of cough similar to that seen with placebo (15.6%-36.7% ARB, 9.7%-
31.4% placebo), but statistically significantly less than seen when an ACEI was included (60-97%) 
(Benz et al., 1997; Chan et al., 1997; Congliaro & Gleason, 1999; David et al., 1995; Lacourciere et al., 
1999; Paster et al., 1998; Punzi, 1993; Sharif et al., 1994; Tanser et al., 2000).  There is a slight chance 
that patients who are unable to tolerate treatment with an ACEI due to cough may develop a cough with 
an ARB (Congliaro & Gleason, 1999). 

Angioedema 

The incidence of angioedema in patients taking ACEIs is approximately 0.1 to 1.2 percent, and is more 
common in black patients.  The exact mechanism is unknown; although, it is thought to be related to 
bradykinin accumulation.  Angioedema has been reported with the ARBs but to a much lesser degree 
than the ACEIs.  In one trial evaluating an ARB in patients with heart failure and a history of ACEI 
intolerance, 3 of 1,013 patients randomized to ARB experienced angioedema.  One of these patients 
required discontinuation of the drug (0.1%).  All 3 cases occurred out of the 39 patients who previously 
experienced angioedema or anaphylaxis on an ACEI (7.7%).  None of the 1,015 patients who received 
placebo experienced angioedema (CHARM-Alternative, 2003).  There have been a number of 
published case reports of angioedema in patients treated with an ARB (Abdi et al., 2002; Acker & 
Greenberg, 1995; Boxer, 1996; Cha & Pearson, 1999; Chiu et al., 2001; Cicardi et al., 2004; Frye & 
Pettigrew, 1998; Kyrmizakis et al., 2004; Pylypchuk, 1998; Rivera, 1999; Rupprecht et al., 1999; 
Sharma & Yium, 1997; van Rijnsoever et al., 1998; Warner et al., 2000).  In approximately one third of 
these cases, the patients previously experienced angioedema with an ACEI.  Therefore, an ARB should 
be used with caution in patients who have previously experienced angioedema (Abdi et al., 2002; 
Kyrmizakis et al., 2004; van Rijnsoever et al., 1998; Warner et al., 2000). 
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Appendix D: Pharmacotherapy 

Appendix D-1.  Dosing Recommendations for ACEIs and ARBs in Patients with CKDa-c  

DRUG USUAL DOSE RANGE  COMMENTS/CAUTIONS 

Angiotensin Converting Enzyme Inhibitors (ACEIs) 

Benazepril 10 – 40 mg divided once or twice daily 

Captoprild 25 – 150 mg divided two to three times 
daily 

Enalapril 5 – 40 mg divided once or twice daily 

Fosinopril 10 – 40 mg once daily 

Lisinopril 10 – 40 mg once daily  

Moexiprild 7.5 – 30 mg divided once or twice daily 

Perindopril 4 – 8 mg divided once or twice daily 

Quinapril 10 – 80 mg divided once or twice daily 

Ramipril 2.5 – 20 mg divided once or twice daily 

Trandolapril 1 – 4 mg once daily 

o Start with lower or less frequent doses in patients 
with CKD (except fosinopril as partial 
compensation by hepatobiliary elimination) or in 
patients currently being treated with a diuretic. 

o Use with caution in patients with renal artery 
stenosis. 

o Monitor potassium and renal function after 
initiation. 

o Concomitant therapy with potassium-sparing 
diuretics and/or potassium supplements may result 
in hyperkalemia. 

o Due to the potential risk for fetal morbidity and 
mortality in patients taking ACEIs during 
pregnancy, it is recommended that therapy be 
discontinued as soon as a woman becomes 
pregnant; alternate therapy should be considered. 
ACEIs should only be prescribed in pregnant 
women when the benefit clearly outweighs the 
potential risk for fetal abnormalities. 

o Contraindicated in patients with a history of 
angioedema on an ACEI  

Angiotensin II Receptor Blockers (ARBs) 

Candesartan 8 – 32 mg once daily 

Eprosartan 400 – 800 mg divided once or twice 
daily 

Irbesartan 150 – 300 mg once daily 

Losartan 50 – 100 mg divided once or twice 
daily 

Olmesartan 20 – 40 mg once daily 

Telimisartan 40 – 80 mg once daily 

Valsartan 80 – 320 mg once daily 

o Alternative to ACEIs in patients unable to tolerate 
an ACEI. 

o Consider lower doses in patients with intravascular 
volume depletion (e.g., patients currently being 
treated with a diuretic). 

o Use with caution in patients with renal artery 
stenosis. 

o Monitor potassium and renal function after 
initiation. 

o Concomitant therapy with potassium-sparing 
diuretics and/or potassium supplements may result 
in hyperkalemia. 

o Contraindicated in 2nd and 3rd trimesters of 
pregnancy due to potential neonatal/fetal morbidity 
and death. 

o Use with caution in patients with a history of 
angioedema on an ACEI.   

Refer to www.pbm.va.gov or http://vaww.pbm.va.gov for a current list of medications on the One VA National Formulary  
a Adapted from KDOQI Clinical Practice Guidelines on Hypertension and Antihypertensive Agents in Chronic Kidney Disease. 
Guideline 11: Use of angiotensin-converting enzyme inhibitors and angiotensin receptor blockers in CKD at 
http://www.kidney.org/professionals/kdoqi/guidelines_bp/guide_11.htm  
b Adapted from McEvoy GK, ed. American Hospital Formulary Service Drug Information, Bethesda, MD: American Society of 
Health-System Pharmacists, Inc., 2006. 
c Adapted from Hebel SK ed. Drug Facts and Comparisons, St. Louis, Missouri: Facts and Comparisons Inc., May 2006.  
d One hour before meals, on an empty stomach

http://www.pbm.va.gov/�
http://vaww.pbm.va.gov/�
http://www.kidney.org/professionals/kdoqi/guidelines_bp/guide_11.htm�
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Appendix D-2:  Cautions in the Use of Selected Medications in Patients with CKD 

DRUG COMMENTS 

Analgesics/Antipyretics 

NSAIDs In general, all NSAIDs (including COX-2 inhibitors) should be used with extreme 
caution, if at all, in patients with kidney disease.  Patients with preexisting kidney 
dysfunction are at increased risk for acute kidney failure, which may occur within 
several days following administration of NSAIDs.  In addition, metabolites are 
primarily eliminated by the kidneys.  If used, monitor kidney function prior to 
initiating therapy and during chronic administration; use lowest possible dose.  May 
also cause fluid retention or edema, worsening of hypertension, or hyperkalemia.  

Opioid Analgesics Hydromorphone: Accumulation may occur with severe kidney impairment; use with 
caution. 
Meperidine: Possible accumulation of meperidine and/or normeperidine in patients 
with kidney impairment. 
Oxycodone: Patients with CrCl < 60 ml/min had higher concentrations compared to 
patients without kidney impairment; monitor for increased sedation. 
Tramadol: If CrCl < 30 ml/min, increase dosing interval to 12 hours with a 
maximum dose 200 mg per day. 

Anorexiant Medications 

Sibutramine Do not use in patients with severe kidney impairment as the drug has not been 
adequately studied in this patient population. 

Anticoagulants 
Heparin Use with caution in patients with kidney impairment as hyperkalemia may develop. 

Enoxaparin Although no dosage adjustment is recommended for patients with mild or moderate 
kidney impairment, patients should be monitored carefully for signs or symptoms of 
bleeding.  Dose adjustments are recommended for patients with severe kidney 
impairment (CrCl < 30mL/min). 

Antidiabetic Agents 

Alpha-Glucosidase 
Inhibitors 

Acarbose: Increased plasma concentrations of acarbose seen in patients with kidney 
impairment; not recommended in patients with serum creatinine > 2 gm/dL as has not 
been studied in this patient population. 
 
Miglitol: Safety of using miglitol in patients with CrCl < 25 ml/min unknown. 

Exenatide Not recommended for use in patients with severe kidney impairment (CrCl < 30 
ml/min). 

Insulin Half-life may be prolonged in patients with kidney function impairment, decrease 
insulin dose accordingly. 

Repaglinide Patients with severe kidney impairment should be initiated at a dose of 0.5 mg and 
carefully titrated; not studied in patients with CrCl < 20 ml/min. 

Metformin Use with caution in patients with decreased GFR due to risk of lactic acidosis (risk 
increases as kidney function decreases).  Metformin is contraindicated in patients 
with kidney dysfunction as indicated by serum creatinine levels > 1.5 g/dL (males) or 
1.4 g/dL (females), or abnormal CrCl.  CKD prolongs the half-life and decreases the 
clearance of metformin.  

Sitagliptan Dosage adjustment recommended for patients with moderate-severe CKD: 50mg 
once daily if CrCl ≥ 30 to <50 ml/min or serum creatinine > 1.7 to ≤ 3.0 mg/dl for 
males >1.5 to ≤ 2.5 mg/dl females; 25 mg once daily if CrCl < 30 ml/min or serum 
creatinine > 3.0 mg/dl for males or > 2.5 mg/dl for females. 
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Sulfonylureas Decreased elimination in patients with kidney impairment may lead to hypoglycemia; 
use with caution and monitor kidney function and glucose levels.  Acetohexamide, 
chlorpropamide, glyburide, tolazamide should be avoided in patients with impaired 
kidney function as these agents are eliminated unchanged or as active compounds 
dependent on the kidney for elimination; glipizide or tolbutamide are preferred as 
these agents are metabolized to inactive or weakly active compounds. 

Antigout Agents 

Allopurinol Decrease dose or adjust regimen based on kidney function due to increased potential 
for toxicity and rash (suggested doses according to CrCl: 60 ml/min 200 mg daily; 40 
ml/min 150 mg daily; 20 ml/min 100 mg daily; 10 ml/min 100 mg every other day; < 
10 ml/min 100 mg three times/week). Colchicine should be used with caution in 
patients with combined kidney and hepatic disease to avoid neutropenia and 
gastrointestinal side effects. 

Anti-infective Agents  

Antibiotics, 
Antifungals, 
Antivirals 

Dosage adjustments frequently required in kidney disease. Certain infections will 
require more aggressive dosing (e.g., endocarditis, meningitis, etc.); therefore, 
consultation with infectious diseases is recommended. 
 
Aminoglycosides are nephrotoxic and dose adjustment is required based on CrCl or 
SCr.  Trimethoprim can cause hyperkalemia.  Accumulation of the IV vehicle of the 
parenteral formulation of voriconazole may occur in patients with kidney function 
impairment; consult package insert for further information.  Acyclovir, other 
antivirals, and sulfa drugs may cause crystaluria.  The acyclovir/gancyclovir dose 
must be decreased to avoid encephalopathy.  The dose and/or dosing interval of 
adefovir and entecavir should be adjusted in patients with kidney function 
impairment. 
 
Consult individual product information or alternate sources on dosing in kidney 
function impairment. 

Bisphosphonates 
Alendronate Although not adequately studied, it is anticipated that impaired kidney function 

would result in accumulation of alendronate in bone.  No dosage adjustment is 
required in patients with mild to moderate kidney dysfunction (CrCl 35 to 60 
ml/min); not recommended in patients with CrCl < 35 ml/min as the safety and 
efficacy in this patient population has not been studied. 

Etidronate Only use if potential benefit outweighs risk for worsening kidney function; if used, 
reduce dose if serum creatinine is 2.5 to 4.9mg/dL. 

Ibandronate Not recommended in patients with CrCl < 30 ml/min. 

Pamidronate If kidney function deteriorates, withhold treatment until the patient’s kidney function 
returns to baseline. 

Risedronate Not recommended in patients with CrCl < 30 ml/min. 

Zoledronic acid Single doses should not exceed 4 mg (and the infusion not less than 15 minutes) due 
to potential deterioration in kidney function, possibly resulting in kidney failure. 

Cardiovascular and Antilipemic Agents 

ACEI/ARB 
 

Refer to Annotation 10.2  
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Atenolol Decrease dose or regimen based on kidney function (initiate therapy at 25 mg daily 
with a maximum dose of 50 mg daily in patients with CrCl 15 to 35 ml/min or 50 mg 
every other day if CrCl < 15 ml/min).  Dosage adjustment in patients with kidney 
impairment also recommended for bisoprolol, nadolol, and timolol, and for sotalol 
(used as an antiarrhythmic agent). 

Digoxin Half-life prolonged with impaired kidney function and may take longer to achieve 
steady state; decrease dose or adjust regimen based on level of kidney function (in 
general, patients with a CrCl < 50 ml/min will require a reduction in maintenance 
dose). 

Diuretics Thiazide diuretics may not be effective in patients with advanced kidney disease, 
although metolazone may be used in addition to a loop diuretic, if required to obtain 
clinical response. Spironolactone and other potassium sparing diuretics should be 
used with caution to avoid hyperkalemia. 

Fibric Acid 
Derivatives 

Gemfibrozil: has been associated with worsening kidney function in patients with 
creatinine levels > 2 gm/dL; consider alternative therapy. 
 
Fenofibrate: Accumulation of fenofibrate may occur in patients with CrCl < 50 
ml/min; minimize dose.  

HMG-CoA 
Reductase Inhibitors 
(statins) 

Kidney impairment may predispose patients to myopathy while on statins. 
 
Lovastatin: Lower doses should be considered; doses > 20 mg/day not generally 
recommended if CrCl < 30 ml/min. 
 
Pravastatin: starting dose of 10 mg/day in significant kidney dysfunction. 
 
Rosuvastatin: starting dose of 5mg/day with maximum 10mg daily if CrCl < 30 
ml/min. 
 
Simvastatin: initiate therapy at 5 mg/day and closely monitor patients with severe 
kidney impairment due to increased plasma concentrations. 

Erectile Dysfunction Agents 

PDE Inhibitors Sildenafil: Initial dose 25 mg if CrCl < 30ml/min. 
 
Tadalafil: Initial dose 5 mg if CrCl 31-50 ml/min; maximum dose 10 mg. 
 

Gastrointestinal Drugs  

H2 Antagonists Adjust dose based on level of kidney function impairment. 
 
Cimetidine: 300 mg every 12 hours or lowest possible dose in severe kidney 
dysfunction. 
 
Famotidine: reduce the dose by half or prolong dosing interval to 36 to 48 hours in 
moderate to severe kidney impairment. 
 
Nizatidine: 150 mg/day for acute or 150 mg every other day for maintenance if CrCl 
is 20 to 50 ml/min or 150 mg every other day for acute or 150 mg every 3 days for 
maintenance if CrCl < 20 ml/min. 
 
Ranitidine: 150 mg every 24 hours if CrCl < 50 ml/min. 
 

Psychotropic and Central Nervous System Agents  
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Anticonvulsants Gabapentin: Decrease dose or adjust regimen based on kidney function 
(recommended total daily doses according to CrCl: 30 to 59 ml/min 400-1400 mg; 15 
to 29 ml/min 200-700 mg; 15 ml/min 100-300 mg). 
 
Levitiracetam: Reduce dose depending on level of kidney impairment (CrCl 50-80 
ml/min 500 to 1000 mg every 12 hours; CrCl 30-50 ml/min 250 to 750 mg every 12 
hours; CrCl < 30 ml/min 250 to 500 mg every 12 hours). 

Antidepressants Paroxetine: Reduce initial dose (10 mg/day immediate-release or 12.5 mg/day 
controlled-release) in patients with CrCl < 30 ml/min, due to increased plasma 
concentrations. 
 
Citalopram or Escitalopram: Use with caution in patients with severe kidney 
impairment; no dosage adjustment necessary in mild to moderate impairment. 
 
Duloxetine: Not recommended in patients with CrCl < 30 ml/min due to increased 
plasma concentrations and accumulation of major metabolites. 
 
Venlafaxine: Reduce total daily dose of extended-release by 25 to 50% in patients 
with GFR 10 to 70 ml/min and by 25% for the immediate-release product in patients 
with mild to moderate kidney impairment due to reduced clearance and prolonged 
half-life. 
 
Bupropion: Use with caution in patients with kidney impairment; consider reduction 
in dose or frequency of administration due to potential accumulation of the drug and 
its metabolites. 

Antipsychotic Agents Lithium: Increased risk of toxicity in patients with severe kidney impairment; use 
with extreme caution, if at all.  Risk of toxicity also increased in patients with 
dehydration or sodium depletion.  Nephrogenic diabetes insipidus can occur in up to 
30 to 50% of patients and may persist in 10 to 25% of patients after 1 to 2 years of 
continued therapy. 
 
Risperidone: Reduce initial dose in patients with severe kidney disease (oral 0.5 mg 
twice daily with gradual increases in dose as indicated) due to reduced clearance of 
the drug and its metabolites. 
 
Paloperidone (active metabolite of risperidone): Reduce dose (CrCl > 50 to 79 
ml/min maximum 6 mg per day; CrCl 10 to < 50 ml/min maximum 3 mg per day). 

Memantine Dosage adjustments may be necessary in patients with a CrCl < 50 ml/min (CrCl 15 
to 29 ml/min target dose 5 mg twice daily) due to increased plasma concentrations 
and half-life. 
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Appendix E:  Complications of Kidney Disease 

Parameter Abnormality Issues/Needs/Recommendations Treatment 

> 6.5 mEq/L Emergency room treatment Instruct patient to present to the 
emergency room 

General treatment: 
 Sodium polystyrene sulfonate 

30 – 60 g qd or qod 
 Loop diuretics to increase 

potassium secretion 
 Restrict dietary potassium 

intake 
 Refer if etiology is unknown 

 
 
 
 
 
 
Precipitants: 
 

 Drugs: ACEI, ARBs, potassium-
sparing diuretics, NSAIDs, 
trimethoprim-sulphamethoxazole 

 
 Discontinue offending drug 

Other: Volume depletion Correct dehydration 

 High intake of potassium-rich foods  Restricted dietary potassium (2 
– 3 g/d) 

 Acidosis/Renal Tubular acidosis  Treat cause, bicarb if < 20 

 Hyperglycemia or starvation in DM  Control hyperglycemia & 
ensure adequate nutrition 

Potassium 

5.5-6.4 mEq/L 

 Urinary tract obstruction  Assess and intervene to relieve 

 
 
Precipitants: 

 General treatment: 
 Supplement potassium only 

cautiously with close follow-up 

 Diuretics  Discontinue/reduce dose of 
diuretics 

 Diarrhea  Treat diarrhea 

 Malnutrition  Provide nutritional counseling 

 <3.5 mEq/L 

 High renin/aldosterone states  Referral to endocrine or 
nephrology 

< 8 mg/dL  Rare in CKD unless the eGFR is < 30 
ml/min/1.73m2 

 Results from hyperphosphatemia and 
decreased production and activity of 
1,25,dihydroxyvitamin D3 

 If low serum albumin, check ionized 
calcium 

Serum phosphorous >4.6 mg/dL: 
 Dietary phosphorous restriction 
 Calcium acetate or carbonate 

with meals 
Serum phosphorous  normal: 

 Calcium acetate or carbonate 
between meals 

Refractory hypocalcemia: 
 Consider use 

1,25,dihydroxyvitamin D3 or 
other active vitamin D 

 Usually related to the use of calcium 
supplements or Vitamin D 

 Reduce calcium supplements, 
Vitamin D 

Calcium 

> 11 mg/dL 

 Consider conditions such as 
myeloma, granulomas, neoplasms 

 Specific treatment of the 
underying condition 
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Parameter Abnormality Issues/Needs/Recommendations Treatment 

Phosphorus > 4.5 mg/dL  Hyperphosphatemia usually begins to 
occur when the eGFR is  
< 30ml/min/1.73 m2 

 Restrict dietary phosphorous 
to 0.6 – 1.2 g/d 

 Use phosphorous binders 
(calcium acetate or carbonate) 
with meals 

Albumin < 3.5 g/dL  Associated with increased mortality 
 General causes of hypoalbuminemia 

include abnormal metabolism, chronic 
inflammation, and liver disease. 

 Specific causes that could be addressed 
are: 

o Nephrotic syndrome 
o Acidosis 
o Poorly controlled diabetes 
o Reduced intake 

 
 
 
 
 
 
 Assess urinary protein, refer if 

worse 
 Assess and treat acidosis 
 Maximize diabetic control 
 Nutritional assessment & 

supplementation 

Anemia HCT < 33% 
Hgb <11g/dL 
(Pre-
menopausal 
female) 
 
HCT < 37% 
Hgb <12g/dL 
(Male & post-
menopausal 
female) 

 Usual causes of anemia must be excluded 
before attributing to kidney disease 

 
 Common causes in CKD: 

o Inadequate erythropoiesis 
o Reduced RBC half-life 
o Bleeding 

 Erythropoietin levels are not 
helpful for diagnosis of 
suspected anemia of kidney 
disease 

 Initiate oral iron treatment if 
the transferrin saturation is < 
20% and/or the ferritin is < 
100 ng/ml 

 If the patient is symptomatic, 
or the Hgb is < 10 g/dL 
despite iron therapy, refer to 
nephrology or hematology for 
consideration of 
erythropoietin therapy 

HCO3  < 22 mEq/L  Other causes of acidosis must be 
considered prior to ascribing to kidney 
disease, especially if the HCO3 is < 15 
mEq/L 

 Common in CKD.  Kidney causes 
include: 

o Impaired kidney acidification 
o Accumulation of organic acids 

 NaHCO3 tablets when the 
serum bicarbonate falls below 
22 mEq/L 

 Usual starting dose: 0.4 
mEq/kg/day in divided doses 

 One 650 mg NaHCO3 tablet 
contains 7.7 mEq sodium/7.7 
mEq HCO3 

Key:  ACEI-I: Angiotensin-Converting Enzyme-Inhibitor;  ARB: Angiotensin Receptor Blockers; CKI: Chronic Kidney 
Insufficiency; DM: Diabetes Mellitus; eGFR: Estimated Glomerular Filtration Rate; Hgb: Hemoglobin; NSAIDs: 
Nonsteroidal Anti-inflammatory Drugs; RBC: Red Blood Cell 
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Appendix F:  Nutrition 

F-1. Phosphorous 

Achieve or Maintain Normal Phosphorus Levels 

1. Dietary Phosphorus restriction 800 – 1,000 mg/day (adjusted for dietary protein) should be initiated 
when serum phosphorus levels are above 4.6 mg/dl (1.49 mmol/L) in CKD stages 3 and 4 and above 
5.5 (1.78mmol/L) in CKD stage 5 (KDOQI, 2003). 

2. Dietary Phosphorus restriction 800 – 1,000 mg (adjusted for protein needs) should be initiated when 
parathyroid hormone (PTH) levels are above 70 ng/ml in stage 3 CKD and above 110 ng/ml in CKD 
stage 5 CKD. 

Indications for Dietary Phosphorus restriction 

Stage 3 
(eGFR < 60 ml/min/1.73m2) 

Stage 4 
(eGFR < 30 ml/min/1.73m2) 

Stage 5 
(eGFR < 15 ml/min/1.73m2) 

 
Phosphorus > 4.6 mg/dl  
PTH > 70 ng/ml 

 
Phosphorus > 4.6 mg/dl  
PTH > 110 ng/ml 

 
Phosphorus > 5.5 mg/dl 
 

 

• Hyperphosphatemia is an independent risk factor for death in dialysis patients, exacerbates 
hyperparathyroidism by promoting gland hyperplasia and plays a major role in the development of 
vascular calcification. 

• Phosphorus excretion becomes impaired when kidney function declines by 20 to 25 percent of 
normal.  Intake can be reduced to 800 mg while maintaining adequate protein intake. 

• The precise requirement for dietary phosphorus intake is unknown; 800 mg/day is recommended for 
adults (except in pregnant or lactating women) and children 11 to 24 years of age. 

Phosphorus Content of High Protein Foods 

High  > 200 mg per serving Medium 100 - 199 mg serving Low < 100 mg per serving 

• Meat or fish 3oz 
• Milk evaporated , skim, or 

buttermilk 1 cup 
• Soybeans ½ cup 
• Sunflower seeds 1 oz 
• Combination Foods: 

o Pizza 1 slice 
o Cheeseburger 1 
o Sub sandwich 1 
o Pancakes  

• Poultry 3oz 
• Meat or fish 2 oz 
• Milk evaporated , skim, or 

buttermilk ½ cup 
• Nuts 1 oz 
• Yogurt 4 oz 
• Cheese 1 oz 
• Cottage cheese ½ cup 
• Peanut butter 2 Tbsp 
• Milk chocolate 1 miniature 

• Egg 1 large 
• Tofu 3 oz 
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F-2. POTASSIUM 

Potassium Levels Should Be Monitored Regularly 

In patients with CKD, dietary potassium is usually not restricted unless there is a history of 
hyperkalemia.  Cardiac arrhythmias have greater chance of occurring when the potassium is greater 
than 6.5 mEq/L, but levels over 6.0 mEq/L should be treated and may require referral to the Emergency 
Department.  Potassium should be monitored in patients with Stage 4 and Stage 5 chronic kidney 
disease taking certain medications (i.e., ACEI, ARB, aldosterone antagonists) to catch and treat 
hyperkalemia. 

1. Serum potassium should be kept in a normal range.  

2. Patients with hyperkalemia should be referred to a dietitian for counseling. 

3. Patients with potassium disorders should receive nutrition education about dietary sources of 
potassium and consider modifying their diet to maintain dietary potassium intake between 50 - 
70 mEq/day (1950 – 2730 mg/day) to prevent future hyperkalemia. 

4. Dietary potassium intake should be restricted in patients with hyperkalemia. 

It is important to evaluate dietary causes of hyperkalemia.  This will allow patients to avoid recurrence.  
The following chart lists some of the high potassium foods that should be restricted in patients with a 
history of hyperkalemia.  

 

Food group High Potassium Foods to Restrict 
Dairy Condensed milk, evaporated milk, plain yogurt 
Cooked dry beans and peas  Baked beans, black-eye peas, kidney beans, lentils, lima beans, 

navy beans, pinto beans, soybeans, split peas 
Vegetables Artichoke, avocado, beet greens, Chinese cabbage, kohlrabi, okra, 

parsnips, French fries, white/sweet potatoes, potato chips, yams, 
pumpkin, rutabagas, dried seaweed, spinach, tomato products 
(sauce, paste, puree), tomatoes, tomato sauce/puree, vegetable 
juice, winter squash 

Fruit/Juice  Bananas, cantaloupe, dried fruit (i.e., apricots, dates, figs), kiwi, 
nectarine, passion fruit (purple), passion fruit juice 
(purple/yellow), honeydew melon, Japanese persimmon, mango, 
orange, orange juice, plantain (cooked), pomegranate, 
pomegranate juice, prunes (dried), prune juice, raisins, watermelon 

Cereals  Raisin bran®, All bran®, bran cereals, granola 
Miscellaneous Chili w/ beans; Cocoa mix, sugar-free, made with water; 

chocolate; fruitcake; molasses; nuts and seeds; peanut butter; salt 
substitute; soups, made with water - chicken vegetable, clam 
chowder, minestrone, tomato; tacos; tropical or regular trail mix; 
wheat germ 
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Moderate intake of foods is important to prevent hyperkalemia.  As few foods are completely potassium 
free, it is possible to consume large quantities of low potassium foods and develop hyperkalemia.  
Portion control should be emphasized.  

*Glycyrrhetinic acid (found in licorice and chewing tobacco) inhibits the enzyme involved in the 
conversion of cortisol resulting in renal potassium wasting and in some cases hypokalemia (Merck 
Manuel Section 2, Chapter 12 Water, Electrolyte and Acid-Base Metabolism). 
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Appendix G:  Patient Education 

Patient education is a field in itself that includes such complex issues as compliance, resistance to 
change, motivation, and the communication skills of the health provider. 

a. Teaching must start early and must include the most basic information regarding 
kidney function and its relation to the patient’s condition.  Early education, while the 
patient feels relatively well, can reduce anxiety through preparation.  It allows choices, 
assures informed consent, encourages independence, and promotes a sense of control 
(Hayslip & Suttle, 1995). 

b. Conveying the information to the patient is a major challenge.  Although the healthcare 
provider may be convinced that instructions are understood, the message frequently is 
misunderstood or not understood at all.  Often, a patient’s learning style and readiness 
to learn are not considered. 

c. Common barriers to learning include anger, denial, language differences, physical 
disabilities, pain, fear, anxiety, cognitive limitations, cultural variables, health beliefs 
and religious practices.  Other factors are age, co-morbid conditions, financial 
resources, distance to the treatment center, and support systems.  Readiness to learn 
needs to be determined at each step since it has a profound effect on the patient’s 
comprehension.  An environment conducive to learning—free of interruptions such as 
beepers, phone calls, and foot traffic—is the responsibility of the educator. 

d. Do not assume the patient can read or comprehend your printed materials. One out of 
every five adults reads at the 5th grade level or below.  For older Americans (65 and 
over) and for inner city minorities, almost 2 out of 5 read below the 5th grade level.  
The average reading level of adults in this country is 8th to 9th grade.  Half of the 
population read at the 9th grade level or lower (Doak et al., 1996).  Materials should be 
culturally appropriate at a level of reading commensurate with the patient’s educational 
background. 

e. Healthcare professionals tend to overestimate the literacy skills of their patients.  It is 
common to assume that a patient reads at the level of the last grade completed in 
school.  Generally, however, adult reading levels are approximately 3 to 5 grades 
lower than their last grade completed.  A recent study of VA patients over the age of 
50 in Shreveport found the reading level to be at the 5th grade level.  However, general 
VA guidelines require written instructions to patients to be at the 8th grade level. 

f. Videos, audios, and flip charts are useful for instructions.  Tell the patient what the 
instruction is aimed at and get to the point quickly.  Avoid a patronizing tone and fear 
provoking messages.  Also, avoid the use of the word “you” as in “you need to start 
taking your blood pressure pills everyday or you are going to have a stroke.” 

g. When assessing patient comprehension ask open-ended questions rather than questions 
that can be answered with a yes or no.  An example of an open-ended question is “Tell 
me what medications you are taking for your blood pressure?” rather than “Are you 
taking your blood pressures medications?” Speak slowly and use simple words 
(Szczepanik, 1995).  Be aware that healthcare providers tend to give too much 
information at one time.  Instructions must be simple, focused, consistent and 
repetitive. 
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Key Areas in the CKD Education Program 

1. General overview:  Patients should be informed that chronic kidney disease (CKD) involves 
the permanent loss of kidney function.  CKD may be the result of physical injury or a disease 
that damages the kidneys, such as diabetes or high blood pressure.  Patients need to understand 
that CKD is asymptomatic since it often develops so slowly that many people do not realize 
they are sick until the disease is advanced.  Teaching should include information about risk 
factors such as diabetes, hypertension and family history.  Diabetes is the leading cause of 
kidney failure.  Family history is important since CKD runs in families and some racial groups 
are also at increased risk. 

2. Anatomy and normal function of the kidneys: altered kidney function and the patient’s 
disease process need to be explored.  Since CKD has no symptoms, blood pressure, laboratory 
tests (blood and urine) and results need to be evaluated.  Medications should be reviewed.  
This can be done in small groups.  Groups may be inappropriate, however, for patients who 
have low literacy skills or learning problems. 

3. Control of blood pressure:  High blood pressure can lead to kidney damage.  It can also be a 
sign that kidney damage has already occurred.  Keeping the blood pressure below 130/80 is 
important to protect the kidneys.  Patients should also limit the amount of sodium in their diet 
Adherence to recommended medications as well as dietary and lifestyle changes may reduce 
blood pressure and as result reduce the rate of progression of kidney disease, and reduce 
cardiovascular disease risk. 

4. Blood glucose control:  Diabetes worsens renal damage in patients with CKD.  Glycemic 
control is important to minimize progression of CKD.  See the VA/DoD Clinical Guidelines 
for the Management of Diabetes Mellitus, Module G. 

5. Angiotensin converting enzyme inhibitors (ACEI):  ACEIs delay the progression of diabetic 
and non-diabetic kidney disease, even in the absence of hypertension.  Thus, initiation of this 
treatment must be done with close follow-up to monitor potassium and creatinine, and 
continuation may require dietary potassium restriction.  Patients on ACEI must be advised of 
the increased risk of acute renal failure in the setting of volume depletion, such as may be seen 
with protracted vomiting, diarrhea or high fevers.  In such instances, patients must be 
instructed to seek evaluation.  Address alternatives to ACE for patient who cannot tolerate 
ACEI. 

6. Avoidance of NSAIDS and other nephrotoxic drugs, including illicit drugs:  Patients 
should be counseled about the possible adverse consequences of NSAIDS, which are in many 
over-the-counter cold and pain preparations.  They need to understand that the kidney is a 
frequent target for toxic injury because it is a major route of excretion for a variety of drugs.  It 
is also important to obtain a history of any alternative medical therapies the patient may be 
using.  Occupational and environmental exposures as well as the use of cocaine, heroin, and 
amphetamines (Ecstasy) need to be explored as well. 

7. Lifestyle changes:  Patients may need to make lifestyle changes in such areas as: smoking 
cessation, weight control, other dietary changes, drug and alcohol treatment, increased physical 
activity, stress management, social issues, vocational rehabilitation, family issues, and issues 
of sexuality. 

These changes may take a concerted team effort and may require on-going support groups.  
Repetitive contact, monitoring, and encouragement are all methods to reinforce behavior 
change.  See the VA/DoD Clinical Guidelines for the Management of Diabetes Mellitus, 
Module R, Kidney Disease.  Also see Module M for suggestions on smoking cessation, 
exercise, and stress management. 
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AVOIDING COMPLICATIONS 

Abnormal calcium and phosphate metabolism:  Patients should be advised about the 
importance of the control of calcium and phosphate for the prevention of bone and 
cardiovascular disease.  Educate the patient about phosphorus content in different food.  For 
patients who may need supplemental calcium, the importance of taking it with their meals 
should be emphasized. 

Anemia secondary to relative erythropoietin deficiency:  Patients with CKD are at 
increased risk for anemia.  Anemia is associated with the development of left ventricular 
hypertrophy and congestive heart failure, both of which increase cardiovascular mortality 
among patients with kidney failure.  Anemia may be treated with iron or erythropoietin if 
indicated. 

Hyperkalemia related to reduced clearance:  Hyperkalemia usually does not develop until 
late in the course of kidney disease, once the GFR falls below 20 ml/min/1.73m2 or oliguria 
has developed.  However, earlier development of hyperkalemia may occur among patients with 
diabetic nephropathy (or other conditions associated with hyporeninemic hypoaldosteronism, 
such as chronic interstitial nephritis), and patients on ACEI/ARBs, NSAIDS or potassium-
sparing diuretics.  Formal dietary counseling is recommended for potassium restriction for 
hyperkalemia that does not resolve with discontinuation of possible culprit medications.  
Potassium-binding resins may be necessary, along with close monitoring as kidney failure 
progresses.  Patients must be told that significant hyperkalemia predisposes to cardiac 
dysrhythmias and death. 

Preparation for kidney replacement therapy:  Once there is evidence of progression of 
CKD, or at the latest when the creatinine is > 3 mg/dL or the eGFR is < 40 to 50 
ml/min/1.73m2, the patient must be instructed to ‘save’ the non-dominant arm for hemodialysis 
access (no venipuncture or IV), and physicians must avoid central lines (in particular 
subclavian, but also internal jugular (IJ) given the risk of IJ or superior vena cava  (SVC) 
stenosis). 

The various modalities of kidney replacement therapy, including hemodialysis, peritoneal 
dialysis and preemptive transplantation, should be introduced when there is clear evidence of 
progression of CKD.  There are currently no age restrictions on the initiation of dialysis.  The 
patient should be referred to a nephrologist for discussion of renal replacement therapy and/or 
transplantation. 
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RESOURCES FOR PATIENT EDUCATION 

Education materials are available through a number of resources.  Below is a listing of organizations 
that provide information including videos, pamphlets, fact sheets, and books. 

Resource Contact 

American Association of Kidney Patients  800-749-AAKP 
www.aakp.org 

National Kidney Foundation  
(Series of patient education booklets are free 
online)  

800-622-9010 
http://www.kidney.org/patients/   

American Kidney Fund  800-638-8299 
http://www.akfinc.org 

Baxter Healthcare Renal Division 
 http://www.kidneydirections.com/ 

Fresenius Medical Care North America 
 

http://www.fmcna.com 
 

National Kidney and Urologic Disease 
Information Clearinghouse 
• “Kidney Disease Dictionary” 
• “ESRD & Choosing a Treatment that is 

Right for You” 
• “Your Kidneys and How They Work “ 
• “Vascular Access for Hemodialysis” 
• “Eat Right to Feel Right on 

Hemodialysis” 

http://kidney.niddk.nih.gov/  

The Nephron Information Center 
• “How the Kidney Works” 
• “Early Renal Insufficiency” 
• ESRD diet books and brochures 

http://www.nephron.com 

R &D Laboratories 
 http://www.ikidney.com/ 

Renalnet 
 http://www.renalnet.org/ 

Kidney School: tailored, interactive self-
management learning center with 16 
modules. 
Provided by Life Options. Supported by an 
unrestricted educational grant from Amgen 
Inc ®: The Medical Education Institute, Inc. 

http://www.kidneyschool.org/pdfs/KSIdeaGuide.pdf 

The above list of sites is not all-inclusive. Some of the sites have links to other sites as well. 
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Appendix H:  Follow-up for Chronic Kidney Disease 

Category Issue When 

Nephrotoxic 
medications 

Ask about use of medications such as NSAIDs, 
aminoglycoside, contrast agents 

Fluid overload Ask about ankle swelling, dyspnea, orthopnea 
Uremia Ask about anorexia, nausea, vomiting 

(More likely to be apparent when GFR < 30 
ml/min/1.73m2) 

Malnutrition Ask about weight, dietary history, food recall 
records for protein and energy intake; do 
subjective global assessment 

History 

Neuropathy Ask about paresthesias, mental-status 
abnormalities, sleep disturbances, restless legs 

Each visit 

Fluid overload Look for jugular venous distension, rales, S3 
gallop, ankle edema 

Each visit Physical 
exam 

Uremia Look for asterixis, pericardial rub Each visit for eGFR < 30 
ml/min/1.73m2 

Renal function 
eGFR 

Use the Modification of Diet in Renal Disease 
(MDRD) equation to estimate GFR 

Each CKD visit 

Anemia Hemoglobin Each year and as clinically 
indicated 

Iron deficiency Serum iron, total iron binding capacity (TIBC), 
and ferritin 

Each year and as clinically 
indicated 

Proteinuria Spot urine for protein and creatinine Each year and as clinically 
indicated 

Metabolic 
abnormalities 

Electrolytes Each CKD visit 

Bone disease Calcium, phosphorus, parathyroid hormone 
(PTH) 

Each year, if abnormal every 
6 months and as clinically 
indicated 

Malnutrition 24-hour urine for urea nitrogen excretion As clinically indicated 

Labs 

Obstruction Renal ultrasound At initial evaluation and for 
acute decline in GFR 

Non-drug 
therapy 

Dietary modification Advise about diet, protein, salt restriction 
Aim for weight to be within 30% of ideal 
through diet and exercise 

Each visit 

Blood pressure Antihypertensive drug therapy 
Glycemic control Oral hypoglycemic agents or insulin 
Anemia and other 
metabolic 
consequences of 
CKD 

Erythropoietin, iron, if iron deficient, or both 

Hyperkalemia Sodium polystyrene sulfonate and bicarbonate 
as needed 

Fluid overload Diuretics 

Drug 
therapy 

Calcium and 
phosphorus 
metabolism 

Phosphate binders and Vitamin D 

Each visit 

Patient 
education 

Overall management Patient education about complexity of 
management, minimizing risk factors, 
importance of adherence to medical regimen 
and follow-up, preparation for possible future 
need for dialysis 

Ongoing 
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Appendix I:  Acronym List 

ACEI Angiotensin-Converting Enzyme Inhibitor 
ANA Anti-Nuclear Antibody 
ANCA Anti-Neutrophil Cytoplasmic Antibody 
ARB Angiotensin II Receptor Blocker 
BUN Blood Urea Nitrogen 
CDC Centers for Disease Control and Prevention 
CHr Content of Hemoglobin in Reticulocytes 
CKD Chronic Kidney Disease 
CPG Clinical Practice Guideline 
DBP Diastolic Blood Pressure 
DM Diabetes Mellitus 
eGFR Estimated Glomerular Filtration Rate 
ESKD End-Stage-Kidney Disease 
GBM Glomerular Basement Membrane 
GFR Glomerular Filtration Rate 
GN Glomerulonephritis 
HBV Hepatitis B Virus 
HCV Hepatitis C Virus 
HIV Human Immunodeficiency Virus 
HIV-AN HIV-Associated Nephropathy 
HTN Hypertension 
HR-QOL Health-Related Quality of Life 
HUS Hemolytic Uremic Syndrome 
IEP Immuno-Electrophoresis 
IGA Immunoglobulin A 
MDRD Modification of Diet in Renal Disease 
MPGN Membranoproliferative Glomerulonephritis 
NSAIDs Nonsteroidal Anti-Inflammatory Drugs 
PCKD Polycystic Kidney Disease 
PTH Parathyroid Hormone 
RBC Red Blood Cell 
RCT Randomized Controlled Trial 
ROC Receiver Operator Characteristic 
RPGN Rapidly Progressive Glomerulonephritis 
RVD Renovascular Disease 
SBP Systolic Blood Pressure 
SCr Serum Creatinine Concentration 
SPEP Serum Protein Electrophoresis 
TIBC Total Iron Binding Capacity 
TSAT Transferrin Saturation 
TTP Thrombotic Thrombocytopenic Purpura 
UPEP Urine Protein Electrophoresis 
UN Urea Nitrogen 
UTI Urinary Tract Infection 
UTO Urinary Tract Obstruction 
WBC White Blood Cell 
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