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Summary
Based on an analysis of data from the National

Health and Nutrition Examination Survey, approx-
imately 20 million people currently have some
degree of decreased glomerular filtration rate or
overt kidney disease. Despite numerous chal-
lenges to be overcome, managed care organiza-
tions and the nephrology community are seeking
ways to collaborate in improving the quality of
care of such patients. Using current data, as well
as information about the cost of care, priority is
being given to the establishment of early interven-
tion programs to maximize the existing healthcare
infrastructure and to improve the clinical out-
comes of chronic kidney disease and end-stage
renal disease.

Agroup of clinicians, researchers,
and health plan administrators
gathered in Chicago, Illinois, on

May 3-5, 2001, to discuss how managed
care organizations (MCOs) and the
nephrology community can work together
to improve quality of care for patients with
kidney disease. Participants represented
several leading health plans as well as var-
ious types of care centers, ranging from
university hospitals to renal care clinics.

Presenters provided information about
clinical outcomes, based on current data,
as well as information about costs of care.
Specific topics included morbidity and
mortality outcomes for chronic kidney
disease (CKD) and end-stage renal disease
(ESRD), as well as the costs associated
with improving these outcomes. 

Although quality improvement mea-
sures for care of patients with kidney dis-

ease are being implemented in many man-
aged care environments, there are signifi-
cant challenges to overcome. Health plan
resources will be stretched as the number
of patients with CKD increases. Based on
an analysis of data from the National
Health and Nutrition Examination Survey
(NHANES), approximately 20 million peo-
ple currently have some degree of
decreased glomerular filtration rate (GFR)
or overt kidney disease, and about 250,000
patients receive dialysis.1 MCOs must
determine how to provide quality care to
these patients despite the fact that the
number of nephrologists and kidney dis-
ease specialty providers is not expected to
meet demand. These patients are also high
utilizers of healthcare services. The aver-
age dialysis patient is hospitalized 2 times
per year for an average of 15 days per visit.
Patients with CKD who are not on dialysis
are also hospitalized about once per year,
spend about 6.5 days, and visit a nephrolo-
gy clinic about 4 times per year. About 95%
of patients with kidney disease also have
multiple comorbid conditions such as car-
diovascular disease (CVD), requiring addi-
tional care and having significant impact
on morbidity and mortality (B. Pereira,
MD, unpublished data, 2002). 

Along with these challenges, however,
are opportunities. Several outcome meas-
ures have been identified specifically to
help nephrologists identify and treat
aspects of the disease that are directly tied
to risks for complications and even death.
These outcome measures include hemo-

. . . REPORT . . .

Chronic Kidney Disease: Stating the 
Managed Care Case for Early Treatment

Discussion and Consensus of Presentations of Economic Analyses,
Managed Care Organization Case Studies, and Opportunities 

for Intervention in a Managed Care Setting

May 3-5, 2001
Chicago, Illinois



VOL. 8, NO. 4, SUP. THE AMERICAN JOURNAL OF MANAGED CARE S115

Stating the Managed Care Case for Early Treatment

globin (Hgb)/hematocrit (Hct) levels, serum
creatinine levels, and GFR. It is currently
recommended that primary care providers
refer men with a serum creatinine level of
1.5 mg/dL and women with a serum creati-
nine level of 1.2 mg/dL to a nephrologist.2

Recommended Hgb and Hct target levels
for correction of anemia of CKD are 11 to
12 g/dL and 33% to 36%, respectively.1

Once outcomes have been identified
and target treatment goals have been
established, specific strategies can be
implemented to improve measures associ-
ated with risk. Identification of target out-
comes and aggressive focus on early
intervention for patients at risk can be
part of an overall process of quality
improvement that includes every aspect
of managed care administration and
healthcare.

Health plans represented at this meet-
ing included:

• Kaiser Permanente Northern California
• Kaiser Permanente Southern California
• Group Health Cooperative of Puget

Sound, Seattle
• Oxford Health Plans
• Blue Cross of California (Wellpoint)

The material in this article summarizes
information presented by the following
participants:

Allan Collins, MD, FACP
University of Minnesota School of
Medicine

Steven Fishbane, MD
Winthrop University Hospital

Roger London, MD, MBA
Oxford Health Plans

Brian J.G. Pereira, MD
Tufts University, New England Medical
Center

Ilan Zawadzki, MD
Group Health Cooperative of Puget
Sound

Current Barriers to Sound Care 

There are 3 problems that must be
addressed by any intervention designed to
improve disease outcomes:

• Mortality and hospitalization rates
must be reduced

• Little attention to rehabilitating
patients or improving quality of life

• Quality of life must be measured by
patients in terms of social and physical
functionality

Barriers to addressing these problems
include the following:

Lack of Outcomes Data. There are
currently little evidence-based data link-
ing care processes to specific outcomes,
with the exception of anemia. Risks for
mortality and hospitalization are well
defined, but some Kidney Disease
Outcomes Quality Initiative (K/DOQI)
guidelines are based on opinion. Recom-
mendations for routine measures, such as
dynamic pressure monitoring, are not
supported by prospective trial data. 

Poor Care Model. Patient care is com-
plex because of the number of medica-
tions and medical conditions of kidney
disease patients. Also, information sharing
between various physicians caring for a
patient may be poor, leading to redundant
or insufficient care. Case management is
needed to clarify roles among providers
caring for a patient and to clearly identify
treatment goals.

Poor Reimbursement Structure. Dialysis
is a fee-for-service activity, but care coor-
dination, case management, nursing care,
nutrition counseling, and social counsel-
ing are not linked to it in the fee structure.
Consequently, there is no incentive or man-
date to provide additional care beyond
dialysis or to improve outcomes.

Capitated Payment for Physicians.
Nephrologists are unsure of what care to
provide as part of the capitated fee struc-
ture. When related services are provided
by other care centers, there is a danger
that some patients will receive suboptimal
care.

Technology Deficits. Technology for
daily dialysis, which may improve care, is
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not widely available. Dialysis vascular
access grafts often become infected or
clot. Clear treatment targets for bone dis-
ease have not been identified.

Inadequate Workforce. An American
Society of Nephrology study estimates a
need for 15,000 nephrologists by 2010, but
currently there are only 4200 practicing.3

Nurse practitioners, physician assistants,
and other caregivers will also be in
demand. The incidence of ESRD is expect-
ed to rise as the population increases, but
providers will not be able to keep up with
demand.

Variability in Care. The number of
patients on transplant lists varies signifi-
cantly. Incentives for registering patients
on transplant lists do not result in enough
patients being listed. There is variability
in care by geographic region, financial
structure (profit versus not-for-profit),
and treatment practice.

Financial Stakes for MCOs

Care of kidney disease patients is cost-
ly because of the high morbidity associat-
ed with CKD and the need for extensive
resource utilization throughout the man-
aged care system. In a study of resource
utilization from 1997 to 1999, data were
obtained from an integrated claims data-
base in a managed care system.4,5 Charges
were gathered for inpatient, outpatient,
professional, and pharmacy services for
1936 patients in the 12 months prior to
initiating chronic dialysis. Resource uti-
lization data showed that 91% of patients
were hospitalized, 97% saw a physician,
and 95.7% used pharmacy services. Total
expenditures were $72 million, with a
mean per-patient cost of $37,330.
Inpatient utilization data showed 1.3
admissions per patient per year, with an
average length of stay of 7.8 days. One
month before initiation of dialysis, total
costs per month were $14,000. After hos-
pitalization at initiation of dialysis, total
monthly costs increased to $33,000.
Although the prevalence of CKD patients
in the database was low, they consumed a
significant amount of healthcare resources

in the year before starting renal replace-
ment therapy (RRT). Many of the costs
were related to comorbid conditions, hos-
pitalizations, and predialysis treatment.
These patients were undermanaged and
often had preventable and treatable condi-
tions. Treatment deficiencies identified
included inappropriate or inadequate use
of medications and underuse or late place-
ment of vascular accesses. 

In another review of resource utiliza-
tion among a CKD population, hospitaliza-
tion and ambulatory care data were
gathered from a 4-year period (B. Pereira,
MD, unpublished data, 2002). Researchers
found in this analysis that hospital utiliza-
tion was 6 to 7 days per year, with an
average of 1 hospitalization per year.
Patients with diabetes were more likely
to be hospitalized, and those with heart
disease, diabetes, and cerebrovascular
disease were more likely to develop CKD. 

Among CKD patients, one fourth of hos-
pitalizations were a result of cardiovascu-
lar causes (25% among CKD patients, 37%
among ESRD patients). Factors increasing
risk for hospitalization included advancing
age, male gender, diabetes, CVD, low Hct
levels, and hypoalbuminemia. Angiotensin-
converting enzyme (ACE) inhibitor use was
associated with lower risk of hospitalization.
Factors associated with greater risk for
more days in the hospital included advanc-
ing age, male gender, low Hct levels, and
low albumin levels. For every 1% increase
in Hct levels, hospitalization decreased by
8% and hospital days decreased by 13%. In
this population, there was no difference in
risk by race, although it should be noted
that the African-American population in
the study was small. Therefore, a 6%
increase in Hct could result in a 56%
reduction in hospitalization and a 78%
decrease in hospital days. For each 1-g
increase in serum albumin, hospitalization
risk decreased by nearly 50%. Assuming an
average stay of 6.6 days in the hospital
once per year at an estimated hospital
cost of $10,000, a 56% to 78% reduction
would result in a savings of $6000 to
$8000. This analysis demonstrates the
value of optimal care in terms of immedi-
ate cost savings in hospital utilization.
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These utilization analyses indicate that
patients currently are not managed at an
optimal level, but there are several condi-
tions that, if managed earlier and more
aggressively, may lower morbidity and
potentially reduce utilization of the costli-
est resources.

Anemia and the CVD Connection

CVD is a major cause of morbidity and
mortality for kidney disease patients.
About 51% of all deaths are a result of car-
diovascular events.6 In 1995 through
1997, one third of all hospitalizations in
the Medicare ESRD program were a result
of CVD.6 Among CKD patients who are not
on dialysis, cardiovascular problems con-
tribute to about 35% of all hospitalizations.
Among kidney disease patients, the mor-
tality from CVD is 10- to 100-fold higher
than in the general population.6

Anemia has been identified as an inde-
pendent risk factor and predictor of CVD
and increased risk of mortality. The pres-
ence of anemia results in increased car-
diac output and the development of left
ventricular hypertrophy. Most patients
with CKD are anemic and therefore at risk
for CVD complications. Current estimates
suggest that from 670,000 to 1.5 million
people have anemia associated with CKD
(B. Pereira, MD, unpublished data, 2002). 

The use of erythropoietin to treat ane-
mia generally results in increased Hct lev-
els. Current data indicate that Hct levels
within the K/DOQI range of 33% to 36%
(Hgb 11 to 12 g/dL) are generally associat-
ed with lower morbidity and mortality
rates, although there are some conflicting
data.7,8 Anemia correction and mortality
data reported in a study titled “Hematocrit
Level and Associated Mortality in
Hemodialysis Patients” were derived from
insurance claims in 1993.9 At least 4
claims were selected to ensure that 3
months of Hct data were available. As Hct
levels decreased, the risk of death
increased. In the higher Hct range of 33%
to 36% a sensitivity analysis suggested that
at least 10,000 patients may be required
to show an impact on mortality. In an inci-
dent patient study from 1996 to 1998, Hct
levels were gathered for 6 months, and

patients were observed for another year.
Mortality was 20% higher for patients with
Hct levels of 30% to 33% compared with
those within the K/DOQI range of 33% to
36% (Hgb 11 to 12 g/dL). Mortality for
patients whose levels were less than 30%
was about 70%. The hospitalization data
showed a 20% reduction in patients with
Hct levels of 36% to 39%.

Treating anemia with the goal of estab-
lishing Hct levels within the target
K/DOQI range of 33% to 36% (Hgb 11 to
12 g/dL) is a quality outcome measure
that could be incorporated into an inter-
vention plan to reduce morbidity and
mortality among kidney disease patients.
Despite the growing body of data that
demonstrates beneficial effects of using
erythropoietin to reduce anemia, most
CKD patients do not receive it. Non-
nephrologists rarely prescribe erythropoi-
etin, and only two thirds of nephrologists
do. Generally, anemia management is
suboptimal. 

The costs of anemia treatment have
been evaluated in 2 recent studies. In an
article by Collins et al,7 researchers ana-
lyzed the association between anemia
correction and expenditures from 1991 to
1995 and found a correlation between
lower Hct levels, greater use of erythro-
poietin, and higher Medicare expendi-
tures. Patients with Hct levels of 33% to
36% had the lowest associated expendi-
tures and erythropoietin utilization. The
average cost per patient per month was
approximately $3800. A more current
analysis of incident patients from 1996 to
1998 by Collins et al8 showed total
Medicare expenditures per member per
month, with a 1-year follow-up period,
were about 8% lower for patients with Hct
levels of 36% to 39%, but erythropoietin
costs were 24% lower for patients with Hct
levels of 33% to 36%. 

Successful CKD Program Characteristics 

Some care centers are beginning to
implement intervention programs to
improve the care of kidney disease
patients. Models for 3 programs are
described here, and similarities in their
approaches are summarized. 
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Tufts University, New England 
Medical Center

The New England Medical Center has
created a plan designed to optimize care,
as follows:

• Detect kidney disease among patients
at risk

• Initiate interventions to slow progres-
sion of CKD, including use of ACE
inhibitors, blood pressure control, and
blood sugar control

• Intervene early to prevent or attenuate
complications, such as malnutrition,
anemia, bone disease, acidosis, and
ensure optimal growth and develop-
ment in children 

• Identify and prevent comorbid dis-
eases such as heart disease, vascular
disease, and neuropathy and retinopa-
thy in diabetes

• For patients who will require RRT,
educate the patient and family, and
provide them with information about
modality of RRT, timely access place-
ment, and timely initiation of dialysis

In addition to developing these objec-
tives for optimizing care, the Center has
also identified factors that have particular
impact on the health of patients with kid-
ney disease:

Diabetes and Hypertension. The US
Renal Data System Annual Data Report
states that about 68% of patients who
begin dialysis have hypertension or dia-
betes, but patients admitted for treatment
rarely undergo an albuminuria test.6 The
National Kidney Foundation (NKF) has
implemented a screening clinic program
to identify CKD patients by screening
those with diabetes or hypertension, or a
family history of those diseases. The pro-
gram is offered in all 50 states.

ACE Inhibitors. ACE inhibitors have
been shown to slow the progression of kid-
ney disease. However, among Medicare
patients in the Atlanta network who were
discharged with creatinine levels of 1.5
mg/dL, only one third were given ACE
inhibitors. In the Boston area, only 49% of
patients with CKD and only two thirds of

patients with diabetes were prescribed
ACE inhibitors. The annual lifetime direct
and indirect cost savings for a patient with
diabetes using ACE inhibitors is about
$85,000.10

Vascular Access. Data from the New
England Medical Center indicate that hos-
pital utilization in the first 3 months for
patients who start dialysis early with a
permanent access is half that of patients
who have a temporary access.

GFR Levels. Many patients begin dialy-
sis too late. Dialysis should be started when
GFR levels drop below 10 mL, unless the
patient is well nourished.1,11 The rate of dis-
ease progression should be evaluated when
GFR levels are between 60 and 90 mL,
and complications of CKD should be diag-
nosed and treated when GFR levels are 30
to 60 mL.1,11 RRT planning should begin
when GFR levels reach 15 to 29 mL, and
dialysis should be initiated when GFR lev-
els are less than 10 mL in those without
diabetes or 15 mL in those with diabetes.1,11

Oxford Health Plans

Oxford has developed an early identifi-
cation and referral process for patients
with kidney disease. Patients are identi-
fied by data review and then stratified by
severity of disease using creatinine levels.
Patients with CKD who are considered to
have the most severe disease are referred
to nephrologists. Patients with congestive
heart failure and diabetes are enrolled in
disease management programs.

Patients are identified using laboratory,
pharmacy, and authorization data for
chronic kidney failure with and without
dialysis. Events that are triggers to a dis-
ease episode are identified using these
data. An episode is defined by claims for
physician interaction, but with or without
an associated defining surgical procedure.
Comorbidity data are used to determine
patient risk. Patients who have lower per-
ceived risk may receive educational mate-
rial. Claims-based analyses of medication
use, procedures, and treatments are per-
formed to determine what is effective and
to capture costs of care.

REPORT



VOL. 8, NO. 4, SUP. THE AMERICAN JOURNAL OF MANAGED CARE S119

Stating the Managed Care Case for Early Treatment

Clinical outcomes are measured,
including kidney function, and predialysis
costs and continued care costs are
obtained. Historical cost data are used to
anticipate expenditures based on the
patient mix. Oxford has identified issues
that remain to be solved, such as how to
co-manage when primary care and spe-
cialty care providers are each involved,
how to educate primary care physicians
about referral to nephrologists, how to
partner with dialysis providers, and cover-
age for certain costs. 

Group Health Cooperative of 
Puget Sound

Group Health is a staff model health
maintenance organization that manages
more than 200 dialysis patients at a time,
using more than 15 dialysis centers, and
cares for more than 150 transplant
patients. Patients are generally referred to
nephrologists by their primary care physi-
cians before creatinine levels are 2 mg/dL
or higher. There are no disincentives for
referral. A population management
approach is used, but management is not
limited to clinic visits. Once referred,
patients’ data are entered into a tracking
database. Currently, Group Health has
review data for about 4000 patients.
Laboratory results are automatically
downloaded into the system every night.
Regardless of whether nephrologists con-
tinue to directly follow the patients, labo-
ratory results are monitored indefinitely.
Records are flagged if creatinine levels
rise to a significant level. Physician or reg-
istered nurse (RN) case managers deter-
mine which patients should see a
nephrologist.

The objective of Group Health’s patient
management program is to identify at-risk
patients before they are symptomatic.
Patients receive intensive education about
nutrition, treatment, transplant options,
social work issues, and anemia manage-
ment. RN case managers can be the first
line of contact for patients, and case man-
agers also coordinate posthospitalization
follow-up and timely dialysis access place-
ment. A part-time pharmacist provides
anemia education and management, as

well as anticoagulant management and
posttransplant medication reviews. A
social worker meets with nearly every
patient and is responsible for insurance
questions, transportation issues, and
counseling. The social worker also reviews
advance directives and end-of-life issues.

Similar Characteristics of Successful
Intervention Programs

These 3 intervention models share the
following characteristics:

• Data review to identify patients at risk
• Use of outcome measures such as cre-

atinine levels and other laboratory val-
ues to stratify patients for care

• Identification of patient risk factors
such as potential for or existence of
comorbid conditions (hypertension,
CVD) or events that suggest a possible
disease episode

• Patient education
• Availability of cost data

Conclusion and Recommendations

Some outcome measures have already
been established to help nephrologists
assess and treat risks for kidney disease
patients. For example, target Hct levels
recommended by K/DOQI are currently
33% to 36% (Hgb 11 to 12 g/dL).1 Hct lev-
els have been shown to reflect risks for
morbidity and mortality and may be an
appropriate marker to establish the point
at which primary care physicians should
refer patients to nephrologists or to deter-
mine when specific treatments, such as
erythropoietin, should be initiated. What
is less clear is how to intervene based on
other factors such as the presence of CVD.
Kidney disease is known to exacerbate
CVD, which in turn increases risks for kid-
ney complications and death. The link
between kidney disease-induced anemia
and its effects on cardiovascular complica-
tions is well documented, and the data
presented here indicate a strong role for
anemia management with erythropoietin.
In addition, data confirm the benefit of
using ACE inhibitors, regulating blood
pressure, and controlling lipids. However,
gathering enough evidence-based support
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to establish clear interventions is prob-
lematic for managed care plans because
of a lack of clinical data and large
enough kidney disease populations to
show universally accepted guidelines for
interventions. In addition, the healthcare
infrastructure itself may contribute to
communication problems among various
centers responsible for the total care of
the kidney disease patient as a result of
poorly understood referral and reimburse-
ment procedures.

Nevertheless, using a quality improve-
ment approach may offer managed care
plans the opportunity to establish clear
interventions based on measures that are
currently available to improve outcomes,
such as accepted K/DOQI targets for Hct
levels. Three models for successful inter-
vention were presented here and demon-
strate that it is possible to use existing
patient data routinely captured in man-
aged care database systems to establish
health plan outcome measures and devel-
op intervention programs designed to
identify at-risk patients and stratify their
care appropriately. Measures such as
these can also be used to establish referral
guidelines to help primary care physicians
know when to refer patients to nephrolo-
gists. In addition, current clinical study
data indicate that early intervention with
pharmacology and dialysis improve mor-
bidity and mortality outcomes and can
slow the progression of kidney disease.
Although early, aggressive intervention
may seem costlier because of increased
resource utilization, data suggest cost sav-
ings over time as a result of decreased
complications requiring expensive inpa-
tient care. 

As the population increases, the preva-
lence of kidney disease will also increase.
However, the availability of nephrologists
and specialty care providers such as nurse
practitioners and physician assistants is
not expected to be adequate to meet the
demands of these patients. It is in the best
interest of the managed care industry to
use quality improvement processes to
develop early intervention programs based

on existing data to maximize the existing
healthcare infrastructure. The result will
be more effective healthcare for kidney dis-
ease patients and more efficient use of
provider resources. A multifaceted approach
including development of standardized
treatment approaches, improvement of case
management and communication among
providers, and early intervention and educa-
tion with patients will help MCOs improve
the care of the current population of kidney
disease patients while preparing for
increased healthcare system utilization in a
cost-effective manner. 
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