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PECIAL ARTICLE

Comprehensive Public Health Strategies for Preventing the Development,
Progression, and Complications of CKD: Report of an Expert Panel

Convened by the Centers for Disease Control and Prevention

Andrew S. Levey, MD,1 Anton C. Schoolwerth, MD, MSHA,2 Nilka Ríos Burrows, MPH, MT,3,4

Desmond E. Williams, MD, PhD,4 Karma Rabon Stith, PhD, CHES,5 and
William McClellan, MD, MPH6

Chronic kidney disease (CKD) is a public health threat in the United States, with increasing
prevalence, high costs, and poor outcomes. More widespread effort at the prevention, early
detection, evaluation, and management of CKD and antecedent conditions could prevent complica-
tions of decreased kidney function, slow the progression of kidney disease to kidney failure, and
reduce cardiovascular disease risk. In 2006, the Centers for Disease Control and Prevention (CDC)
launched an initiative on CKD. As part of this initiative, the CDC convened an expert panel to outline
recommendations for a comprehensive public health strategy to prevent the development, progres-
sion, and complications of CKD in the United States. The panel adapted strategies for primary,
secondary, and tertiary prevention for chronic diseases to the conceptual model for the develop-
ment, progression, and complications of CKD; reviewed epidemiological data from US federal
agencies; and discussed ways of integrating public health efforts from various agencies and
organizations. The panel recommended a 10-point plan to the CDC to improve surveillance,
screening, education, and awareness directed at 3 target populations: people with CKD or at
increased risk of developing CKD; providers, hospitals, and clinical laboratories; and the general
public. Cooperation among federal, state, and local governmental and private organizations will be
necessary to carry out these recommendations.
Am J Kidney Dis 53:522-535. © 2009 by the National Kidney Foundation, Inc.
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hronic kidney disease (CKD) is a growing
public health threat in the United States,

ith an increasing prevalence of kidney failure
nd earlier stages of CKD, high costs, and poor
utcomes.1-4 CKD is one of a number of
hronic diseases affecting primarily the elderly
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nd leading to substantially increased risk of
ardiovascular disease (CVD), with a dispro-
ortionate burden in racial and ethnic minori-
ies. As with hypertension, diabetes, and hyper-
holesterolemia, CKD is silent in its early
tages, but can be detected from simple clini-
al and laboratory measurements. Treatment
ow is available to prevent complications of
ecreased kidney function, slow the progres-
ion of kidney disease, and reduce CVD risk.2

KD testing can detect earlier stages of CKD,
nd the same methods used in clinical practice
an be used to screen populations at increased
isk.5 Public health interventions are available
o improve the treatment and prevent the devel-
pment of hypertension and diabetes, the 2
ost common causes of CKD in adults.6,7

hus, the tools to reduce the burden of CKD
re already available, but a comprehensive
ublic health approach has not yet been devel-
ped.
Physician organizations in the United States

ave recognized the need to improve care for

atients with kidney failure and earlier stages of

Kidney Diseases, Vol 53, No 3 (March), 2009: pp 522-535
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KD.8,9 In 2006, the Centers for Disease Control
nd Prevention (CDC), as requested by Con-
ress, launched an initiative on CKD.10 As part
f this initiative, the CDC convened an expert
anel meeting to outline recommendations for
omprehensive public health strategies to pre-
ent the development, progression, and compli-
ations of CKD in the United States. This report
ummarizes the findings of the panel from its
eeting in March 2007 and its recommendations

o the CDC.

THE PUBLIC HEALTH THREAT FROM CKD

The incidence, prevalence, mortality, and cost
or patients with kidney failure treated by dialy-
is and transplantation, the end stage of CKD,
ave increased steadily during the past 2 decades
nd are projected to continue to increase through
020 (Table 1).11 The recent stabilization of
ncidence rates of treated kidney failure is encour-
ging, but appears to reflect a mixture of several
rends.12 First, the increase in age and comorbid-
ty of patients initiating dialysis therapy during
he past decade suggests that part of the prior
ncrease in incidence may have been caused by
ncreases in treatment, in addition to increases in
idney failure. Possibly, the stabilization of inci-
ence rates in some groups reflects stabilization
n treatment. Second, the decrease in incidence
ate in some groups, such as in young white
eople with diabetes mellitus, strongly suggests
elay in kidney failure because of improvements
n the treatment of patients with earlier stages of

Table 1. Kidney Fa

2005 Estimates

ortality 85,000 Death rate was 7 times g
dialysis than in those i

ncidence 105,000 Most cases caused by d
revalence 478,000 Including � 335,000 livin

kidney transplant
osts $20 billion Total Medicare expendit

Medicare budget

Note: Data represent patients treated by dialysis and tr
ollars).
Abbreviations: ESRD, end-stage renal disease; USRDS,
Data from USRDS.11

*Personal communication from David T. Gilbertson, PhD,
ugust 21, 2007.

†Based on Markov models. Projection based on autoregression
isease in this high-risk group. The continuing
ncrease in incidence rate in the elderly and racial
nd ethnic minorities may represent important
isparities in health care. Incidence rates for
frican Americans and Native Americans are
early 3 and 2 times greater than for whites,
espectively. Incidence rates for people older
han 65 years are nearly 3 times greater than for
ounger people (Fig 1).2,11

There is more than a 50-fold greater preva-
ence of patients with earlier stages of CKD,
efined as albuminuria or decreased estimated
lomerular filtration rate (GFR), compared with
atients with treated kidney failure.13 Approxi-
ately 13% of the noninstitutionalized US adult

opulation is now estimated to have CKD (26
illion individuals), an increase from 10% al-
ost 10 years earlier.13,14 The increase is great-

st in the elderly and appears to be caused in part
y an increasing prevalence of diabetes and
ypertension.
Altogether, these findings have dramatic poten-

ial consequences for the burden of CKD. First,
he age-related decrease in GFR, long considered

“normal” part of aging, is associated with
omplications, increased risk of adverse out-
omes, and high costs. Second, the aging of the
opulation portends continuing increases in the
umber of cases of CKD, even if the incidence
ate remains stable. Third, the increasing preva-
ence of obesity may lead to an earlier age of
nset of hypertension and diabetes that could
ead to an increasing incidence rate of kidney

the United States

2020 Projections

in persons � 65 y treated by
eneral Medicare population

125,000*

(44%) or hypertension (27%) 151,000†
ialysis therapy and � 141,000 with a 785,000

r ESRD represented � 6% of total $54 billion

ntation. Costs refer to total Medicare expenditures (2005

nal Data System.

ic Disease Research Group, USRDS Coordinating Center,
ilure in

reater
n the g
iabetes
g on d

ures fo

anspla

US Re

Chron
models is 144,000 incident cases in 2020.



f
d
s
a
d
r
t

S
m
n
e
i
s
T
a
o
U
o
E
l
A
a
r
c
c
a
i
t

a
k
l
v
a
t
g
e
a
e
a
w
i
e
t
r
w
w
e
c
t
T
c
c
l

4 88

Levey et al524
ailure and CVD. Fourth, mounting costs for
ialysis and transplantation are occurring at the
ame time that costs for other chronic diseases
re increasing. The care of patients with chronic
iseases consumes a large fraction of health care
esources.15 The epidemic of obesity is expected
o magnify these costs.

These findings are not unique to the United
tates. Throughout the world, chronic noncom-
unicable diseases are increasingly recog-

ized as a public health threat.16 Prevalence
stimates for treated kidney failure vary widely,
n part because of limited availability of dialy-
is and transplantation. In Japan, Taiwan, and
hailand, where dialysis and transplantation
re paid for by the government, the prevalence
f treated kidney failure is as high as in the
nited States.17 The prevalence of earlier stages
f kidney disease in developed countries within
urope, Asia, and Australia also appears simi-

ar to that observed in the United States.18-20

ccurate data for developing countries are not
vailable. Developing countries are now expe-
iencing the burden of noncommunicable
hronic diseases, although communicable
hronic diseases are not yet under control. For
ll countries, prevention, early detection, and
ntervention would be more cost-effective than
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reatment for kidney failure. “
THE PANEL AND ITS REVIEW

The panel co-chairs were selected by the CDC,
nd other members were invited because of their
nowledge of epidemiology, clinical practice guide-
ines, and current initiatives on screening and sur-
eillance for CKD in the United States. The panel
dapted preventive strategies for chronic diseases
o the conceptual model for the development, pro-
ression, and complications of CKD; reviewed
pidemiological data from US federal agencies;
nd discussed ways of integrating public health
fforts for the prevention, detection, evaluation,
nd management of CKD. The recommendations
ere developed during the panel’s 2-day meeting

n March 2007, in which representatives from fed-
ral agencies and US voluntary health organiza-
ions were invited to participate. The agenda and a
oster of participants are available at the CDC
ebsite.21 The report was prepared by the authors,
ith review and approval by all members of the

xpert panel and by the CDC. Figure 2 shows a
onceptual model for CKD and its relationship to
he classification of preventive strategies.2-4,22,23

able 2 links these preventive strategies with clini-
al and epidemiological features of CKD and US
linical practice guidelines.2,6,7,11,14,24-46 Guide-
ines were searched through MEDLINE under

92 96  00  04

American
mer.

92 96  00  04

Figure 1. Trends in treated
kidney failure by race and age.
Incidence counts and rates for
kidney failure treated by dialy-
sis and transplantation (A) by
race, adjusted for age and sex,
and (B) by age, adjusted for
race and sex. Reproduced with
permission from the 2007 An-
nual Data Report of the US
Renal Data System.11
4 88
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guidelines prevention treatment (chronic kidney
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isease)” and through the National Guideline Clear-
nghouse under “chronic kidney disease.” Table 3
ists existing programs for public health efforts for
KD.11,13,14,25,47-68

CONCEPTUAL FRAMEWORK AND TESTING
FOR CKD

Figure 2 shows the chronic disease model for
KD, emphasizing stages of CKD and anteced-
nts, outcomes, and risk factors for the develop-
ent, progression, and complications of
KD.2-4,22,23 CKD is defined as either kidney
amage or GFR less than 60 mL/min/1.73 m2 for
months or longer, regardless of the cause of

idney disease.2-4 The most common markers of
idney damage include abnormalities in urine,
uch as albuminuria (usually ascertained as a
pot urine albumin-creatinine ratio � 30 mg/g),
bnormalities in kidney imaging results, or a
istory of kidney transplantation. GFR usually is
stimated from an equation using serum creati-
ine level, age, sex, and race.5,68,69 Stages of

NormalNormalNormal Increased
risk

IncreasedIncreased
riskrisk DamageDamageDamage

Preventing Preventing 
Development of CKDDevelopment of CKD

(Primary(Primary
Prevention)Prevention)

PreventinPreventin
and Compand Comp

(Se(Se
PrePre

Figure 2. Conceptual model of the public health appro
KD; blue circles, potential antecedents or consequences

he initiation and progression of disease that can be affecte
Complications” refers to all complications of CKD and
ltration rate (hypertension, anemia, malnutrition, and bon
trategies are shown below the target populations and ris
revention refer to CKD. Modified and reprinted with permis
KD are defined by level of GFR. e
CKD is a heterogeneous condition, varying
ccording to the cause and type (pathology) of
idney disease, severity, rate of progression,
nd comorbid conditions. Typically, CKD
volves over a long time, during which the
isease can be detected by means of laboratory
ests before the onset of symptomatic kidney
ailure. In the majority of patients, CKD can be
etected by using 2 simple tests: a urine test
or albumin and a blood test for serum creati-
ine to estimate GFR.5 Because of the lesser
ccuracy of estimating equations at higher
evels of GFR, GFR estimates greater than 60
L/min/1.73 m2 are not reported as a numeric

alue by clinical laboratories, and it may be
ifficult to interpret GFR estimates just less
han 60 mL/min/1.73 m2 in some people.70 In
his range, interpretation of GFR estimates
epends on results of tests for markers of
idney damage and the clinical context. Re-
tricting routine testing to patients at increased
isk of CKD reduces false-positive results and

DeathDeathDeath

ComplicationsComplicationsComplications

Kidney
failure

KidneyKidney
failurefailure↓↓ GFR↓↓ GFRGFR

ogressionogression
ons of CKDons of CKD
aryary

ion)ion)

TreatingTreating
Kidney FailureKidney Failure

(Tertiary(Tertiary
Prevention)Prevention)

r chronic kidney disease (CKD). Green circles, stages of
; thick arrows between circles, risk factors associated with
tected by interventions; purple circles, outcomes of CKD.
tment, including complications of decreased glomerular
mineral disease) and cardiovascular disease. Preventive
rs to which they apply. Primary, secondary, and tertiary
g Prg Pr
licatilicati
condcond
ventvent

ach fo
of CKD
d or de

its trea
e and
k facto
nables more efficient use of resources.



Table 2. Description, Prevalence Estimates, Public Health Strategies, and Clinical Guidelines for CKD and Antecedent Conditions

Preventive
Strategies†

CKD Stage or Antecedent
Conditions Description GFR (mL/min/1.73 m2) Prevalence* N [1,000s] (%)

Related Terms and
ICD-9 Codes Public Health Strategies and Clinical Guidelines

Primary prevention Antecedent conditions At increased risk NA CKD risk factors Glycemic and blood pressure control6,7; ACE inhibitor/ARB
use24; CKD awareness and education2,25-27, especially
in patients at increased risk

Age � 60 y 50,600 (23.2)
Hypertension 65,000 (32.3)
Diabetes 20,600 (9.6)
CVD 71,300 (34.2)
Family history of

CKD
National data not available

Secondary prevention CKD stage 1 Kidney damage with
normal or1
GFR

�90 3,600 (1.78) Albuminuria, proteinuria,
hematuria; 585.1

CKD education and testing for patients at increased
risk24,25,28; glycemic and blood pressure control6,7,30;
ACE inhibitor/ARB use6,7,26,27,29; other treatments to
slow CKD progression2; counseling on nutrition30;
evaluation and control of dyslipidemia31 and other CVD
risk factors2; treatment of hepatitis C32; follow
recommended clinical guidelines2

CKD stage 2 Kidney damage with
mild2 GFR

60-89 6,500 (3.24) Albuminuria, proteinuria,
hematuria; 585.2

CKD stage 3 Moderate2 GFR 30-59 15,500 (7.69) Chronic renal
insufficiency, early
renal insufficiency;
585.3

Follow recommended clinical guidelines above; evaluation
and control of anemia33 and bone metabolism34; care of
transplant recipients35; ESRD treatment choices36 and
vascular access37

CKD stage 4 Severe2 GFR 15-29 700 (0.35) Chronic renal
insufficiency, late
renal insufficiency,
pre-ESRD; 585.4

Tertiary prevention CKD stage 5 Kidney failure �15 (or dialysis) 400 (0.20) Renal failure, uremia,
ESRD; 585.5, 585.6
(if ESRD), V codes
for dialysis or
transplantation

Dialysis adequacy38,39; vascular access37; anemia33;
CVD40; nutrition30; bone metabolism34; evaluation for
transplantation41; and initiation and withdrawal from
dialysis42; follow recommended clinical guidelines2

Note: Conversion factor: GFR in mL/min/1.73 m2 to mL/s/1.73 m2, �0.01667.
Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CKD, chronic kidney disease; CVD, cardiovascular disease; ESRD, end-stage

renal disease; GFR, glomerular filtration rate; ICD-9, International Classification of Diseases, Ninth Revision; NA, not applicable; NHANES, National Health and Nutrition
Examination Survey.

*Prevalence estimates for antecedent conditions based on data in people 20 years or older.43-45 Prevalence for CKD stages 1 to 4 is projected from the NHANES
(1999-2004) for the population of 200 million adults aged 20 years or older in 2000.14 Prevalence for CKD stage 5 is based on 300,000 patients treated by dialysis in 2001 to
200211 and an assumed additional 100,000 not treated by dialysis.46

†Primary prevention is directed at people at increased risk of CKD; secondary prevention, at patients with CKD stages 1 to 4, divided into 2 groups based on CKD stages 1 to
2 (kidney damage) and stages 3 to 4 (decreased GFR); and tertiary prevention, at patients with kidney failure, including those treated by dialysis and transplantation. Levey

etal
526



v
i
s
C
w

C
l
l

P

S

S

E

M
C
D
F DS, U

CDC Expert Panel Report on CKD Prevention 527
CONTINUUM OF DISEASE PREVENTION

Strategies for disease prevention may be di-
ided into primary, secondary, and tertiary accord-
ng to the presence or absence of disease and its
everity. The panel applied these strategies to
KD. Table 2 links these preventive strategies

Table 3. Existing Programs for Surveillance, Sc
Unit

Program (Funding)

urveillance
USRDS11,47-49 (NIDDK and CMS) USRDS c

with kid
USRD
with cla
and re
growin
inadeq

NHANES13,14,50,51 (CDC and conducted
by CDC NCHS)

NHANES
status
provide
earlier
CKD, a

ESRD Network System52-58 (CMS) The ESR
informa
treatm
due in
clinical

QIO59-64 (CMS) QIO is a
respon
improv
diabeti
poor d
Medica

creening
KEEP25,65 (NKF) KEEP tar

diabete
mellitu
blood p
urine te
individ
as pos
outcom

ducation and awareness
NKDEP66-68 (NIDDK) NKDEP a

publica
family-
sustain
throug
by clin

Abbreviations: CDC, Centers for Disease Control and
edicaid & Medicare Services; ESRD, end-stage renal dis
enter for Health Statistics; NHANES, National Health a
iabetes and Digestive and Kidney Diseases; NKDEP, Na
oundation; QIO, Quality Improvement Organizations; USR
ith additional clinical description of stages of d
KD and antecedent conditions, recent preva-
ence estimates, and US clinical practice guide-
ines.2,6,7,11,14,24-46

rimary Prevention

Primary prevention includes preventing the

g, and Education and Awareness for CKD in the
tes

Description

, analyzes, and distributes information about patients
ilure treated by dialysis or transplantation (ESRD).
analyzes a random sample of the Medicare population
r kidney disease, usually applied to CKD stage 4. These
edicare claims data have been essential in describing the
n of ESRD on the US population and the pattern of
re of patients with CKD at the inception of ESRD therapy.
ently a continuous survey of the health and nutritional
S civilian noninstitutionalized population. NHANES

eillance data about the prevalence and incidence of
of CKD, awareness of disease status in individuals with
terns of associated risk factors.
ork System consists of 18 regional networks that use
out patient and treatment center care to improve
outcomes of ESRD care. The success of these efforts is

the incorporation of performance measures derived from
e guidelines in quality improvement activities.

ased system managed by the same CMS teams
r the ESRD Networks. One early focus for the QIOs was
primary care of patients with diabetes mellitus and
y disease. These efforts have resulted in evidence of
and management of diabetic kidney disease in

eficiaries.

pulations at high risk of CKD, including individuals with
itus, hypertension, or a first-degree relative with diabetes
rtension, or kidney disease. Screening tests include
e, plasma glucose, serum creatinine, hemoglobin, and
albumin-creatinine ratio and pyuria. For screen-positive

EEP provides physician consultation and referral, as well
ing follow-up. KEEP also performs assessment of
are in a cohort of screen-positive individuals.

s include maintenance of a clearinghouse for relevant
development and distribution of materials to support
activities for prevention and detection of CKD, and a
rt to promote improved care for patients with CKD
reporting using standardized creatinine measurements
oratories.

ntion; CKD, chronic kidney disease; CMS, Centers for
EEP, Kidney Early Evaluation Program; NCHS, National

trition Examination Survey; NIDDK, National Institute of
idney Disease Education Program; NKF, National Kidney
S Renal Data System.
reenin
ed Sta

ollects
ney fa

S also
ims fo

lated M
g burde
uate ca
is curr

of the U
s surv
stages
nd pat
D Netw
tion ab

ent and
part to
practic

state-b
sible fo
ing the
c kidne
etection
re ben

gets po
s mell

s, hype
ressur
sts for

uals, K
tscreen
es of c

ctivitie
tions,
based
ed effo

h GFR
ical lab

Preve
ease; K
nd Nu

tional K
evelopment of risk factors for CKD, such as
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ypertension and diabetes, and preventing the
evelopment of CKD in populations at increased
isk. Recent trials have shown that lifestyle modi-
cation can reduce the incidence of diabetes in
igh-risk individuals,7 and reductions in dietary
alt intake can decrease blood pressure and re-
uce the incidence of hypertension.6 Several
tudies have shown the potential to prevent or
elay the development of albuminuria in patients
ith diabetes by using strict glucose control or

n angiotensin-converting enzyme inhibi-
or.24,71-73 Primary prevention strategies have
ot yet been proved for CKD caused by hyperten-
ion or other causes of CKD.

econdary Prevention

Secondary prevention includes slowing the
rogression and treating complications in pa-
ients with kidney damage (stages 1 to 2) and
ecreased GFR (stages 3 to 4).2 In patients with
tages 1 to 2, in which GFR is normal or only
ildly impaired, interventions include evalua-

ion, treatment of the underlying cause of kidney
isease, and general measures to slow kidney
isease progression and reduce CVD risk. In
atients with stages 3 to 5, in which GFR is
oderately to severely impaired, additional inter-

entions are necessary for complications of de-
reased GFR, such as hypertension, anemia, mal-
utrition, and bone and mineral disorders. The
nowledge and practice of the detection, treat-
ent, and control of CKD and associated risk

actors for progression in US populations is
ubstantially less than optimal.47,74-77 The key to
ffective secondary prevention is the early identi-
cation and treatment of CKD in those at in-
reased risk. The panel considered 3 main risk
roups: patients with hypertension or diabetes,
atients with CVD, and people with a family
istory of CKD.

HypertensionandDiabetes

Clinical trials have shown the efficacy of thera-
ies to slow the progression of CKD caused by
ypertension and diabetes.6,7,26,27,29 The benefits
f treating patients with early kidney disease
ay include CVD risk reduction.78,79 There are

o data from large clinical trials to assess the
fficacy of screening; however, cost-effective-

ess analyses suggest benefit for patients with a
iabetes80-82 or patients with hypertension aged
0 years or older.83

CardiovascularDisease

Recent data show CVD as a risk factor for loss
f kidney function and development of CKD.84,85

uidelines now recommend testing for CKD in
atients with CVD risk factors or clinical CVD.28

he rationale for screening patients with CVD
nd CVD risk factors is that the prevalence of
KD is greater in these groups. Moreover, in the
CKD subgroup,” CVD risk factor levels are
reater and more difficult to control, outcomes
re worse, costs are higher, and strategies for
VD risk reduction and treatment differ in
atients with compared with those without
KD.86,87 Some have referred to CKD as a
multiplier” for CVD risk.88,89 As with all CVD
isk factors, the increase in absolute risk is greater
n people with other risk factors. Many clinical
rials of patients with CVD risk reduction or
reatment excluded patients with later stages of
KD90; however, analyses of trials that included
atients with earlier stages of CKD generally
howed that the beneficial effect of treatment in
he CKD subgroup is as large as or larger than in
he group without CKD.91-93

FamilyHistory

There is substantial evidence that members of
amilies with an index member with kidney
ailure are at increased risk of kidney failure.94

ndividuals who report a family member with
idney failure have an increased prevalence of
ypertension, diabetes, and earlier stages of
KD.95 A recent population-based study of older
S adults found a high prevalence of family
istory of kidney failure and that these individu-
ls were more likely to be African American and
omen, have a history of diabetes, and be over-
eight or obese.96

ertiary Prevention

Tertiary prevention includes improving care
or patients with kidney failure. Clinical practice
uidelines have been developed for many as-
ects of care,30,33,36-39,41 and recent data show
n association between achievement of clinical
erformance measures based on these guidelines

nd improved survival.97
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Table 4. Recommendations of the Expert Panel to the CDC

Recommendation Rationale for Recommendation Action
Examples of Existing
Programs or Systems

arget: people with CKD or at increased risk of CKD
Define national goals for

improving CKD
outcomes

Increased salience of CKD as
public health issue

(1.1) Include CKD goals in Healthy People
2020

Healthy People

Implement existing quality
improvement
measures

Extend focus of national
Medicare quality
improvement activities to
include CKD

(2.1) Include CKD in 2009 statement of work
for CMS QIOs

(2.2) Recommend use of existing clinical
performance measures for CKD, such as
proteinuria and hemoglobin A1c testing

QIOs (CMS)

Define new quality
improvement
measures

Establish CKD quality
measures applicable for
managed care populations

(3.1) Use DQIP measures
(3.2) Evaluate other quality improvement

data sets

HEDIS (NCQA)

Implement surveillance
for CKD and its risk
factors

Provide population-specific
information about the
current status of detection
and treatment of CKD

(4.1) Develop federal interagency agreement
for sharing of data

(4.2) Add CKD questions to BRFSS

National CKD surveillance
project (CDC), USRDS
(NIH)

Screen for CKD in
high-risk population

Increased detection of CKD in
high-risk populations

(5.1) Increase CKD testing (eGFR,
microalbuminuria)

CHERISH (CDC), KEEP
(NKF), NHANES (CDC)

Identify and close gaps in
knowledge about CKD
primary and secondary
prevention

Establish an evidence base for
CKD detection and control
activities

(6.1) Conduct meta-analysis of current data
to identify interventions that work

(6.2) Promote targeted research funding by
other organizations

Develop prediction tools
for progression to
kidney failure

Enhance and detail more
precisely the evidence base
for risk stratification tools
that can enhance treatment
for CKD populations

(7.1) Conduct research on risk prediction for
progression to kidney failure

(7.2) Encourage other agency support

CKD cost-effectiveness
project (CDC)

arget: providers, hospitals, clinical laboratories
Strengthen provider

education
Translation of evidence-based

CKD care into medical
education and community
practice

(8.1) Develop and implement CME programs
for detection, evaluation, and management
(NKF-KDOQI clinical action plan)

(8.2) Develop CKD resource to facilitate state
program planning and monitoring progress
toward national goals

(8.3) Encourage and facilitate CKD
education of PCPs and diabetes educators
by nephrologists

(8.4) Support NKDEP activities

KDOQI (NKF), RPA,
NKDEP (NIH)

Improve laboratory
procedures for CKD
reporting

Increased accuracy of GFR
estimation, albuminuria
reporting, ease of CKD test
interpretation

(9.1) Support recommendations for eGFR
reporting

NKDEP (NIH)

arget: general public
0 Increase public

awareness of CKD
Support evidence-based

consumer decision making
about health, health risks,
and health practices and
behaviors related to CKD

(10.1) Promote NKDEP website
(10.2) Disseminate activities for World

Kidney Day, National Kidney Month
(10.3) Assess Promotora model in CKD

education

International Federation of
Kidney Foundations,
MMWR (CDC), NKDEP
(NIH), NKF

Abbreviations: BRFSS, Behavioral Risk Factor Surveillance System; CDC, Centers for Disease Control and Prevention;
HERISH, CKD Health Evaluation and Risk Information Sharing; CKD, chronic kidney disease; CME, continuing medical
ducation; CMS, Centers for Medicare & Medicaid Services; DQIP, Diabetes Quality Improvement Project; eGFR, estimated
lomerular filtration rate; HEDIS, Healthcare Effectiveness Data and Information Set; KDOQI, Kidney Disease Outcomes
uality Initiative; KEEP, Kidney Early Evaluation Program; MMWR, Morbidity and Mortality Weekly Report; NCQA, National
ommittee for Quality Assurance; NHANES, National Health and Nutrition Examination Survey; NIH, National Institutes of
ealth; NKDEP, National Kidney Disease Education Program; NKF, National Kidney Foundation; PCP, primary care

rovider; QIO, Quality Improvement Organizations; RPA, Renal Physicians Association; USRDS, US Renal Data System.
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EXISTING PROGRAMS

Table 3 lists existing programs for surveil-
ance, screening, and enhancing education and
wareness.11,13,14,25,47-68

urveillance

Surveillance refers to an activity to provide
ey information about CKD, such as time, loca-
ion, magnitude, and severity, to guide implemen-
ation of medical and public health measures to
ontrol the progression of CKD and its complica-
ions. Federally funded population-based regis-
ries and surveys that can be used for surveil-
ance for various stages of CKD include the US
enal Data System (USRDS),11,48 National
ealth and Nutrition Examination Survey

NHANES),13,14,50,51 Centers for Medicare &
edicaid Services (CMS) End-Stage Renal Dis-

ase (ESRD) Network System,52-58 and Quality
mprovement Organizations (QIOs; Table 3).64

creening

Screening is an activity whereby persons in a
efined population who are not aware of CKD
re tested to detect the disease and subsequently
reated to reduce the risk of progression of CKD
nd its complications. There is no current federal
rogram for CKD screening. The National Kid-
ey Foundation (NKF) Kidney Early Evaluation
rogram (KEEP) is an example of an ongoing
creening program targeting populations at in-
reased risk.65

nhancing Education andAwareness

These programs are essential to educate provid-
rs, patients and their families, and the public
bout CKD and its consequences. The National
idney Disease Education Program (NKDEP)
as established in 2000 with the goal of decreas-

ng the burden of CKD in the United States.66

RECOMMENDATIONS

The existing programs described provide a
ich epidemiological database to indicate the
opulations at increased risk of the development,
rogression, and complications of CKD. Table 4
ists the panel’s recommendations to the CDC to

mprove translation of prevention into practice. e
ecommendations are grouped according to the
arget population. For each recommendation, a
pecific action is proposed, with examples of
xisting programs and systems within organiza-
ions with responsibility for public health activi-
ies regarding CKD or other related chronic
iseases. Integration of activities of multiple
rganizations will be necessary to carry out these
ecommendations.

eopleWithCKDor at IncreasedRisk of
evelopingCKD

Recommendations 1 to 7 can be carried out by
overnmental agencies and nongovernmental or-
anizations with a public health mission. Improv-
ng the detection of CKD in populations at in-
reased risk (recommendation 5) is paramount.
able 5 provides more detail about recom-
ended CKD testing for populations at in-

reased risk.2,6,26-29 Additional research about
rediction of risk and strategies to improve out-
omes is a key part of these recommendations.

roviders, Hospitals, andClinical Laboratories

Recommendations 8 and 9 are to strengthen
rovider education and improve laboratory pro-
edures for CKD reporting. These measures will
e necessary to improve the detection, evalua-
ion, and management of CKD.

eneral Public

Recommendation 10 is to increase public
wareness of CKD. Improved health-related de-
ision making will be essential for primary, sec-
ndary, and tertiary prevention.

These recommendations are applicable to pa-
ients with a number of chronic diseases, not just
KD. This is consistent with the recognition of
KD as a key component of a cluster of chronic
iseases, including hypertension, diabetes, and
VD, affecting primarily the elderly and leading

o substantially increased risk of mortality, mor-
idity, and cost. CKD commonly coexists with
hese other conditions; thus, it will be most
fficient for a public health strategy for CKD to

mphasize opportunities for CKD detection in
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oordination with existing public health strate-
ies for these other diseases.

CURRENT STATUS AND ACTIVITIES

urrent CDCProjects

The CDC is developing capacity and infrastruc-
ure for a public health approach to CKD in
ollaboration with partners from other govern-
ent agencies, universities, and national organi-

ations. The CDC CKD initiative includes
rojects in the areas of kidney disease surveil-
ance and epidemiology, screening, health out-
omes research, and health economics.10,98 These
fforts should result in improved assessment of the

Table 5. Current Recomme

Populations at
Risk Definition Test and Criteria

iabetes
mellitus

Type 1 Urine ACR � 30 mg
eGFR � 60 mL/m
1.73 m2

iabetes
mellitus

Type 2 Urine ACR � 30 mg
eGFR � 60 mL/m
1.73 m2

ypertension Blood pressure
� 140/90 mm
Hg, �130/80
mm Hg if
diabetic and/or
CKD

ACR � 30 mg/g,
eGFR � 60 mL/m
1.73 m2

VD Patients with CAD,
MI, angina,
CHF, stroke,
PVD

Urine ACR � 30 mg
eGFR � 60 mL/m
1.73 m2

amily
history

History of CKD in
first-degree
relatives

Appropriate test for
specific conditions
urine ACR � 30
mg/g, eGFR � 60
mL/min/1.73 m2

Note: Conversion factors for units: urine ACR in mg/g
0.01667.
Abbreviations: ACR, albumin-creatinine ratio; ADA, Am
AD, coronary artery disease; CHF, congestive heart failu
GFR, estimated glomerular filtration rate; JNC7, Joint N
reatment of High Blood Pressure, 7th Report; MI, myocard
ascular disease.
urden of CKD in the United States, a screening n
rogram for CKD in states, documentation of di-
ect and indirect costs of CKD, and development of
model that will not only help predict the develop-
ent, progression, and complications of CKD, but

lso test the effectiveness of various public health
nterventions. The CDC has also developed a kid-
ey disease interest group with other divisions and
enters at the CDC and participates with other
ederal agencies, including the National Institutes
f Health (National Institute of Diabetes and Diges-
ive and Kidney Diseases [NIDDK] and NKDEP),
MS, and US Department of Veterans Affairs. The
DC kidney interest group and partners from states,
niversities, and other organizations published kid-

ns for Screening for CKD

When to Begin How Often to Repeat Group Reference

y after
diagnosis

Urine ACR: if
positive, 2 more
tests within 3-6
mo; if negative,
annually

ADA
NKF

2, 29
26

eGFR: at least
annually

t diagnosis Urine ACR: if
positive, 2 more
tests within 3-6
mo; if negative,
annually

ADA
NKF

2, 29
26

eGFR: at least
annually

t first
presentation

No data available JNC7
NKF

6
27

t presentation If positive, repeat in
3 mo; if negative,
annually

AHA
NKF

28
28

hen
identified

No data available NKF 2

mol, �0.113; GFR in mL/min/1.73 m2 to mL/s/1.73 m2,

Diabetes Association; AHA, American Heart Association;
D, chronic kidney disease; CVD, cardiovascular disease;
l Commission for Prevention, Detection, Evaluation and
rction; NKF, National Kidney Foundation; PVD, peripheral
ndatio

/g,
in/

5

/g,
in/

A

in/
A

/g,
in/

A

,
W

to mg/m

erican
re; CK
ationa
ial infa
ey-related reports in CDC’s weekly journal to
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ighlight National Kidney Month and World Kid-
ey Day.99

lobal Initiatives

There is growing international interest in devel-
ping public health policies for CKD. World
idney Day, an initiative of the International
ederation of Kidney Foundations and the Inter-
ational Society of Nephrology, has been ob-
erved annually since March 2006 and seeks to
end a message to the public, government health
fficials, health professionals, patients, and fami-
ies that “CKD is common, harmful, and treat-
ble.”86,87 KDIGO (Kidney Diseases: Improving
lobal Outcomes) is an independent nonprofit

oundation governed by an international board to
romote the coordination, collaboration, and in-
egration of initiatives to develop and implement
linical practice guidelines.4 A KDIGO position
aper issued in 2006 noted that few countries
ave policies for CKD and most are unaware of
he high prevalence of CKD, its contribution to
ther diseases, or its economic burden.100 KDIGO
ecommends that all governments adopt a public
ealth policy for CKD, which should include
upport for screening and surveillance and public
ducation programs.

The plan outlined for the United States may
lso be relevant to other developed countries
ith well-established infrastructure for public
ealth. Developing countries face substantial ob-
tacles to the initiation of public health programs
or patients with all chronic diseases. CKD should
e considered when implementing programs for
ther chronic diseases.

SUMMARY

At the request of the CDC, the expert panel
eviewed the current state, evidence, and issues
elated to CKD and recommended a comprehen-
ive public health strategy to prevent the develop-
ent, progression, and complications of CKD in

he United States. The strategy focuses on pri-
ary, secondary, and tertiary prevention initia-

ives; targets people with CKD and at increased
isk of developing CKD, providers, and the gen-
ral public; and encourages integration of activi-
ies of multiple organizations with responsibility
or public health activities for patients with

hronic diseases. This strategy can be translated S
ocally and globally to improve outcomes for
KD.
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