Commentary

Chronic kidney disease (CKD)
in Wisconsin: Time to address
this public health problem
A. Vishnu Moorthy, MD; Mark V. Wegner, MD, MPH

O

ver the past 30 years,
the number of individuals with chronic kidney
disease (CKD) has been growing silently to epidemic proportions, both in the United States
and worldwide.1-2 This increasing
burden of CKD, both on patients
and the health care system, is readily apparent when examining the
significant increase in the number
of patients with kidney failure who
have required dialysis or kidney
transplantation during the past 3
decades. The number of patients
developing kidney failure annually
in the United States has increased
more than 7-fold, from 14,500 cases
in 1978 to over 106,912 in 2005,
(34.7/100,000 population).3
According to the US Renal
Data System,3 there were over
485,000 people living with kidney failure in the United States on
December 31, 2005, and Medicare
costs for the kidney disease program totaled $21.4 billion. The
number of patients requiring
dialysis or kidney transplantation
in the United States is expected to
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be more than 661,000 by the year
2010 at a projected annual cost exceeding $28 billion dollars.3
In Wisconsin, the number of
patients with kidney failure has
increased 3-fold, from 8.6 per
100,000 population in 1982 to 27.9

Survey (NHANES) data. This is an
alarming increase from the 19881994 NHANES data that indicated a prevalence of 14.5% in US
adults.6 CKD is a bigger problem
in older adults. Prevalence of CKD
was greatest at 39.4% in adults 60

March 13, 2008, is World Kidney Day.
per 100,000 population in 2003
(Figure 1).4 This is well beyond the
Healthy People 2010 target of 21.7
cases per 100,000. Four new dialysis centers opened in Wisconsin
in 2006, and in 2007, nearly 5000
patients received dialysis treatments
in 113 Wisconsin dialysis centers.
Despite improvement in the quality
of dialysis therapy in recent years,
patients on dialysis continue to
experience significant morbidity,
require extended hospitalization,
and have a 2-year survival rate of
67% and a 5-year survival rate of
40%.3
Although the numbers for
individuals with kidney failure are
staggering on their own, they represent only a subset of the population with CKD. The number of
patients with CKD in the United
States has been estimated to be over
19 million.5 In the United States,
approximately 1 in 6 adults (16.8%)
over the age of 20 years has CKD,
according to the 1999-2004 National
Health and Nutrition Examination

years and older. It is also estimated
that another 20 million Americans
are at increased risk for developing
CKD.5
The effects of CKD are far reaching, and recent data from several
large, diverse population studies
have shown that patients with CKD
are up to 100 times more likely to
die from cardiovascular disease
than to ever require dialysis or kidney transplantation.7-8 Despite this
large burden, and the fact that the
complications of CKD are easier
to prevent than to treat, CKD has
not been historically recognized as
a serious public health problem and
patients with CKD are rarely diagnosed until late in their disease. One
reason for this is that CKD does not
have symptoms in its early stages
and can only be diagnosed by laboratory tests.
In recent years, diagnosis of
CKD has been defined by the
National Kidney Foundation—
Kidney Disease Outcomes Quality
Initiative.9 Serum creatinine alone is
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considered inadequate to assess the
kidney function. Timed urine collections to measure the creatinine
clearance over a 24-hour period
have been generally abandoned
since they are time consuming,
inconvenient, and are an inaccurate measure of the kidney function. The National Kidney Disease
Education Program (NKDEP) recommends that equations be used to
translate serum creatinine into an
estimate of the glomerular filtration
rate (GFR).10 However, formulae to
assess kidney function such as the
Cockcroft-Gault equation have
been found to be less than adequate
in the patient with CKD.11
Currently the MDRD (Modification of Diet in Renal Disease)
formula is the recommended
method to estimate kidney function.10 This formula produces an
estimated GFR (eGFR) from the
patient’s age, gender, ethnicity, and
measured serum creatinine level. A
diagnosis of CKD is made when
a patient has an eGFR of <60 ml/
min for more than 3 months.
Alternatively, a diagnosis of CKD
may be made in a patient with any
level of eGFR who has structural
(ie, polycystic kidney disease) or
functional (ie, proteinuria) kidney abnormalities that persist for
more than 3 months. Although
the MDRD formula is the current
best method for early diagnosis of
CKD, it is important to note its
limitations. The formula is less accurate for estimating the GFR in
subjects at higher level of kidney
function (ie, GFR>60 ml/min).12
Also, the formula is designed for
use in patients with stable kidney
function and thus is not useful
in the hospitalized patient whose
serum creatinine level can vary for a
variety of reasons (due to both renal
and extra renal disease). Finally, the
need for the laboratory to calibrate
the serum creatinine measurement

to accepted standards is crucial in
estimating the GFR (Table 1).13
Another early diagnostic test for
the presence of kidney disease, particularly in a patient with diabetes
mellitus, is testing for proteinuria.
However, the traditional dipstick
test for the presence of protein in
the urine is insensitive. A protein/
creatinine ratio can be useful as a
surrogate for 24-hour collection
of urine.14 In the patient with diabetes mellitus, a more sensitive test
for kidney damage is the detection
of microalbuminuria. This can be
detected in a random sample of urine
(early morning sample is preferred)
and expressed as mg of albumin per
gram of creatinine. The urine albumin excretion in healthy individuals generally does not exceed 30
mg of albumin per gram of urinary
creatinine. Microalbuminuria is
present when urine albumin/creatinine ratio is between 30 to 300 mg
of albumin per gram of creatinine.
Persistent microalbuminuria is an
early marker of kidney damage in
the patient with diabetes mellitus
and is also a predictor of cardiovascular disease.
An increasing number of laboratories are standardizing the
reporting of blood and urine tests
to diagnose CKD. Several report
the eGFR automatically when a
serum creatinine test is ordered. As
the ethnicity of the patient is generally unknown to the laboratory,
2 values for the eGFR should be
reported, one for African Americans
and the second for all other races.
Alternately, the physician could
multiply the eGFR reported by the
laboratory by 1.121 if the patient
is of African American ethnicity.
African Americans generally have
a greater muscle mass and have
slightly higher serum creatinine
levels at all ages.
Because of low prevalence of
CKD in the general population,

it is recommended that screening
programs for CKD be directed to
patients at increased risk for this
condition. Diabetes, hypertension,
cardiovascular diseases, and a family history of CKD are the most
common risk factors for CKD. In
the United States, CKD is more
prevalent in patients with diabetes (40.2%) than those without
diabetes (15.4%), and in those with
hypertension (24.6%) than those
without (2.5%).5 CKD is also more
frequent in patients with cardiovascular disease (28.2%) than those
without (15.4%).5 The burden of
CKD is greater among minority
populations, particularly non-Hispanic blacks (19.9%) and Mexican
Americans (18.7%).5 Prevalence
among non-Hispanic whites is
16.1%.5
Although the risk factors for
CKD are well known (Table 2), the
diagnosis is infrequently made even
in patients at high risk for CKD.
Although the risk for development
of kidney failure is higher in African
Americans, over 43% of African
Americans with kidney failure were
not aware of kidney disease until 1
week before their kidneys fail entirely.16 Under-diagnosis was more
common in non-Hispanic blacks,
men, and those with hypertension.
In a recent survey of more than 400
physicians, diabetes and hypertension were widely recognized as
CKD risk factors. However, in a
survey of 465 primary care physicians in 4 communities, family history of CKD was only identified as
a risk factor by 66% of physicians
and African American race was
only identified by 78%.17
Despite the challenges of early
diagnosis, it is the key to the
management of the patient with
CKD. Several large clinical trials
have shown that adequate control
of blood sugar levels in a patient
with diabetes, maintaining blood
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Figure 1. The trends in the age-adjusted end-stage renal disease incidence rate in
Wisconsin, 1982-2003. (Courtesy of Patrick Remington, MD, MPH.)

Table 1. Criteria for the Definition of Chronic Kidney Disease
1. Estimated GFR of <60 ml/min/1.73 m2
2. Abnormalities of the kidneys (with any eGFR) for at least 3 months that could be:
a. Functional—as noted by urinary abnormalities such as proteinuria (or microalbuminuria in a patient with diabetes)
b. Structural—such as polycystic kidney disease
National Kidney Foundation Kidney Disease Outcomes Quality Initiative 2005
(Adapted from reference 9).

Table 2. Prevalence of Risk Factors for Chronic Kidney Disease in United States
Risk Factor for CKD

Estimated Prevalence in United States
(% of adults >20 years)

Diabetes Mellitus
Hypertension
Obesity
African American
Hispanic
Age >60 years

7.8
24.0
19.8
12.3
12.5
16.5

(Adapted from reference 15.)

pressure (BP) < 130/80 mm Hg in
a patient with hypertension, use
of medications to block the renin
angiotensin
system,
lowering
elevated lipid levels, and smoking
cessation can slow the progression
of kidney failure and also decrease
cardiovascular morbidity and mortality.18 However, these impressive
results from clinical trials have not
been generally translated into clinical practice.19-20
The enormous number of
patients with CKD necessitates
that the care of the patient in the
early stages of CKD has to be pro18

vided by the primary care physician. Thus there is an increasing
need for primary care providers to
have a greater awareness of CKD
risk factors and evidence-based
treatment guidelines to care for
patients with CKD. Patients with
advanced CKD (ie, with GFR <30
ml/min) need to be referred to a
nephrologist for management of
the patient’s medical problems as
well as preparation for renal replacement therapy. In 1 recent
study, only 17% of patients were
seen by a nephrologist more than 3

months prior to starting dialysis.21
This delay in referral of the patient
has been shown to increase medical
expense and shorten lifespan in the
patient after initiation of dialysis.
Kinchen et al studied 828 patients
with new onset kidney failure starting dialysis in 81 dialysis facilities
in the United States. Compared to
patients who were referred to kidney specialists early (ie, >12 months
before initiation of dialysis) the
patients referred late (ie, <4 months)
had a higher risk of early death.
The 1-year mortality rate in the
late referral group was 13.3% when
compared to a rate of 4.3% in the
early referral group.22 Predialysis
education of the patient with CKD
has been shown to increase survival
when dialysis is initiated. Devins
et al noted in a 20-year follow up
study that 172 patients randomly
assigned to predialysis psychoeducational intervention survived
significantly longer (mean of 9.36
years) than 163 patients receiving
routine care (mean of 5.07 years).23
CKD is being recognized as a
growing global public health problem. In 2006, the International
Society of Nephrology and the
International Federation of Kidney
Foundations declared that the second Thursday in March every year
is to be observed as the World
Kidney Day. This is a recognition
of the need for greater worldwide
awareness of CKD.24 Recent estimates suggest that the burden of
CKD is also high in the developing countries including China and
India.1 CKD has been described as
“common, harmful, and treatable.”1
Addressing the growing epidemic
of CKD is essential and would be
aligned with the government’s public health goals in Healthy People
2010. t
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