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1

introductionintroduction

For many years the World Health Organization has 
stressed that the primary threat to public health in 
this century lies in four major chronic diseases: dia-

betes, cardiovascular disease, chronic lung disease, and cancer. These conditions 
now account for the majority of deaths not only in high-income countries but in 
the middle- and now the low-income nations as well. 

By reducing alcohol and tobacco use, controlling salt and calorie intake, and 
combating a sedentary lifestyle, these diseases are largely preventable. In Sep-
tember, 2011, the United Nations held a summit on chronic diseases, looking at 
how member states can address their impact, and discussing the widespread 
problems of premature loss of life, loss of economic productivity, and financial 
stress on families, which can contribute to advancing poverty. For the first time, 
because of its impact on morbidity and mortality and its substantial cost to the 
healthcare system, chronic kidney disease was added to the list of major diseases.

All countries now recognize the substantial impact of an increasing popula-
tion with kidney failure, people who face premature death if they do not receive 
dialysis or a kidney transplant. The reality is that many countries struggle with 
the costs of providing end-stage renal disease (ESRD) care, costs which place min-
istries of finance at odds with ministries of health. The demand for transplant 
organs has led to the emergence of transplant tourism, with the buying and selling 
of organs. Some have expressed that a regulated market system would help fill this 
demand. Others suggest that prevention is a more sustainable approach, for with-
out it the need will continue to grow, outpacing the pool of potential donors and 
increasing the known risks of the exploitation of poor populations at the expense 
of the wealthy. While the Istanbul Declaration on organ trafficking and transplant 
tourism has denounced the practice, the large number of patients across the globe 
who have advancing kidney disease continues to fuel demand.

The growing number of ESRD patients thus needs to be addressed in terms not 
only of its public health disease burden, but of its costs to the healthcare system, 
and of the high demand for replacement organs. And the overall prevention of 
kidney disease needs to be viewed in context of competing demands for resources, 
particularly in the difficult economic times currently faced around the world.

As shown in the Venn diagrams on the next page, 9.3 and 8.5 percent of 
patients in the general population had diabetes and cardiovascular disease, 
respectively, in 2010, while 13.1 percent had CKD, defined by an estimated GFR less 
than 60 ml/min/1.73 m2 or a urine albumin-to-creatinine ratio (ACR) of 30 mg/g 
or higher. Using only the eGFR, CKD prevalence was 6.3 percent; using only the 
ACR, it reached 9.2 percent — on a par with diabetes and cardiovascular disease. 
There is now substantial evidence that both eGFR and urine ACR are predictors of 
all-cause death, cardiovascular events, and ESRD (Lancet 2010).

With diabetes and hypertension known to be major risk factors for CKD, the 
awareness, treatment, and control of these conditions are crucial. NHANES data 
show that blood pressure control in the general population improved between 
1988–1995 and 2005–2010, reaching almost 50 percent. LDL cholesterol control 
increased from 25 to 33 percent, while glycemic control rose from 31 to 48 percent 
overall, and from 37 to 58 percent in patients whose CKD is defined by an eGFR less 
than 60. These improvements in treatment and control may be contributing to 
the flat ESRD rate, despite the greater burden of diabetes in the general population. 

While CKD has been characterized from population-level estimates in the 
NHANES data, much of the disease is silent and unrecognized, complicating any 
full assessment of its impact. We present data on CKD recognized through diag-
nosis codes reported on claims — an approach which clearly underestimates CKD 
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in the Medicare population, but has been shown to have high 
specificity, indicating individuals likely to have the disease. As 
identified from these codes within the 2010 prevalent popula-
tion, CKD is recognized in 9.2 percent of older Medicare patients, 
and 1.4 percent of the younger employed population. When 
CKD patients newly identified during the year are included as 
well, CKD represents 11.9 percent of the Medicare population, 
and accounts for 27.5 percent of fee-for-service costs (see see 
Figure p.1 in the Volume Two Précis). When added to costs for 
ESRD patients, it appears that 35 percent of all Medicare expendi-
tures are incurred by patients with a diagnosis of kidney disease.

Despite this high disease burden, the rate of progression to 
ESRD has been relatively stable over the last several years, sug-
gesting that CKD patients are dying at a higher rate before they 
reach ESRD or that they are progressing to ESRD at a slower rate. 
The continuing decline in rates of death from cardiovascular 
disease (the major cause of mortality in the CKD population), 
along with improved treatment and control of hypertension 
and increased use of ACEIs/ARBs/renin inhibitors, suggest that 
progression of CKD to ESRD may indeed have slowed.

Care of CKD patients after diagnosis is challenging to assess. 
In the Medicare CKD population (age 65 and older), it appears 
that 93 percent see a primary care physician within a year of 
diagnosis, while 64 percent visit a cardiologist; only 31 percent, 
however, see a nephrologist. When restricted to patients with 
CKD of Stages 3–5 (based on diagnosis codes), these rates reach 93, 
65, and 60 percent. Similar data are reported for the employed 
population. And as we show in Chapter Two, only one-third of 
patients with diabetes, and 5 percent of those with hypertension, 
receive a urine albumin test within a year, despite the fact that 
these measurements are recommended by the American Diabe-
tes Association and the American Heart Association. 

Rates of hospitalization, and of rehospitalization within 30 
days, are progressively higher with advancing CKD. The issue 
of rehospitalization has received more attention for patients in 
the general population than for those with CKD, despite the fact 
that the rate for CKD patients is almost 40 percent higher. The 
rate accelerates as patients approach ESRD, reaching 43 percent 
in the month prior to ESRD initiation. These data show the sub-
stantial burden of disease and needed care in the CKD popula-
tion, burdens illustrated as well in our data on mortality and 
cardiovascular disease in CKD patients.

New figures show that, when compared to the general pop-
ulation, Medicare Part D prescription drug use for those with 
CKD is dominated by diuretics, statins, beta blockers, ACEIs, 
and calcium channel blockers. Interestingly, thyroid replace-
ment therapy is very common in the CKD population, a fact 
which has received little attention. 

This year we again highlight data on acute kidney injury 
(AKI). In both the Medicare and employed populations, rates of 
AKI rise with age. Recurrent hospitalizations for AKI are com-
mon, with rates reaching 28 percent for patients whose original 
AKI did not require dialysis, and 33 percent for those dialyzed 
during the original hospitalization; these numbers rise to 34 
and 49 percent for blacks/African Americans. The rate of out-
patient follow-up with a nephrologist in the year following AKI, 
however, is barely 20 percent.

Drug treatment changes considerably after an AKI event. 
The use of ACEIs/ARBs, for example, declines in the three 
months after discharge, but returns to the pre-AKI rate. It does 
not, however, exceed this initial rate, despite that fact that CKD 
has progressed. » Figure 1.1; see page 140 for analytical methods. NHANES 
participants 2005–2010, age 20 & older; eGFR calculated using 
CKD-EPI equation; urine albumin creatinine ratio (ACR).

1.1
 Distribution of NHANES participants with diabetes, 

congestive heart failure, & markers of CKD, 2005–2010
vol 1
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1

CKD in the general population

Between 1988–1994 and 2005–2010, 
the overall prevalence estimate for 
CKD — defined by an eGFR <60 ml/ 
min/1.73 m2 or an ACR ≥30 mg/g — rose 
from 12.3 to 14.0 percent. The larg-
est relative increase, from 25.4 to 
40.8 percent, was seen in those with 
cardiovascular disease. For eGFR <60, 
prevalence rose from 4.9 to 6.7 percent, 
with the largest increase in those age 
40–59; for ACR ≥30 mg/g, the estimate 
rose from 8.8 to 9.4. » Table 1.a; see page 140 
for analytical methods. NHANES III (1988–1994) 
& 2005–2010 participants age 20 & older; 
eGFR calculated using CKD-EPI equation; 
urine albumin creatinine ratio (ACR).

1.a
 Prevalence (%) of CKD in the NHANES population within 

age, gender, race/ethnicity, & risk-factor categories
vol 1

All CKD eGFR <60 ml/min/1.73m2 ACR ≥30 mg/g
 1988–1994 2005–2010 1988–1994 2005–2010 1988–1994 2005–2010

20-39 5.1 5.7 0.1 0.2 5.0 5.7
40-59 8.4 9.1 1.3 2.2 7.7 7.6
60+ 32.2 35.0 19.5 24.1 18.3 18.4
Male 10.2 12.1 4.1 5.6 7.4 8.6
Female 14.2 15.8 5.6 7.7 10.2 10.2
Non-Hispanic white 12.3 14.3 5.5 7.9 8.2 8.6
Non-Hispanic Blk/Af Am 14.5 16.0 4.1 6.2 12.7 12.6
Other 10.5 11.9 2.2 2.6 9.2 10.6
Diabetes 43.1 40.1 15.6 19.3 36.3 29.9
Self-reported diabetes 42.7 41.6 16.4 20.4 35.9 30.8
Hypertension 22.2 23.2 10.4 12.9 15.4 14.8
Self-reported hypertension 25.3 26.8 12.9 15.6 17.1 16.7
CVD 25.4 40.8 14.5 27.9 16.6 24.3
BMI ≥30 16.6 16.8 6.2 7.4 12.3 11.7
All 12.3 14.0 4.9 6.7 8.8 9.4

1.11
 Distribution of markers of CKD in NHANES participants with diabetes, 

hypertension, cardiovascular disease, & obesity, 2005–2010
vol 1Here we look at several subgroups 

of NHANES 2005–2010 participants, 
showing the percentage in each popu-
lation with an eGFR <60 m/min/1.73 m2 
and an ACR ≥30 mg/g. Nearly 28 percent 
of participants with cardiovascular dis-
ease (CVD) had an eGFR less than 60, 
compared to 19.3, 12.9, and 7.4 percent 
of those with diabetes, hypertension, 
and a high body mass index, respec-
tively. Participants with diabetes were 
the most likely to have an ACR ≥30 mg/g, 
at 29.9 percent, compared to 24.3, 14.8, 
and 11.7 percent among those with CVD, 
hypertension, and a high BMI.

Nearly 11 percent of participants with 
CVD had both an eGFR <60 and an ACR 
≥30, compared to 8.6 percent of those 
with diabetes and 4.1 and 2.1 percent, 
respectively, of those with hypertension 
and a high BMI. » Figure 1.11; see page 140 for 
analytical methods. NHANES III (1988–1994) 
& 2005–2010 participants age 20 & older; 
eGFR calculated using CKD-EPI equation; 
urine albumin creatinine ratio (ACR).
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1.12
 NHANES participants at 

target blood pressure 1.13
 NHANES participants within 

LDL cholesterol target range

1.14
 NHANES participants within 

HDL cholesterol target range 1.15
 NHANES participants with 

glycohemoglobin <7%

vol 1 vol 1

vol 1 vol 1

Between 1988–1994 and 2005–2010, management of hyper-
tension, hyperlipidemia, hyperglycemia, and diabetes in 
the NHANES cohorts improved, regardless of how CKD is 
defined — by eGFR or by ACR. » Figures 1.12–15; see page 140 for 
analytical methods. NHANES III (1988–1994) & 2005–2010 partici-
pants age 20 & older; dialysis patients excluded from NHANES 
2005–2010; eGFR calculated using CKD-EPI equation; urine 
albumin/creatinine ratio (ACR).
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1

identification & care of patients with CKD

2.1
 Distribution of point prevalent general Medicare (age 65 & older) & MarketScan 

(age 50–64) patients with coded diabetes, CKD, CHF, & CVA, 2010
vol 1

Among 2010 point prevalent general 
Medicare patients age 65 and older, 
diabetes was reported in 24 percent, 
and CKD in 9.2 percent. In the younger 
MarketScan population (with a mean 
age of 56.7), these rates were 10.1 and 
1.4 percent. » Figure 2.1; see page 141 for ana-
lytical methods. Point prevalent general 
(fee-for-service) Medicare patients age 
65 & older; point prevalent MarketScan 
patients age 50–64. Diabetes, CKD, CHF, & 
CVA determined from claims.

2.2
 Trends in CKD prevalence: Medicare 

patients age 65 & older, by race
vol 1 ICD-9-CM codes

 585.1  Chronic kidney disease, Stage 1
 585.2 Chronic kidney disease, 

Stage 2 (mild)
 585.3 Chronic kidney disease, 

Stage 3 (moderate)
 585.4 Chronic kidney disease, 

Stage 4 (severe)
 585.5 Chronic kidney disease, 

Stage 5 (excludes 585.6: Stage 5, 
requiring chronic dialysis.*)

Chronic kidney disease, 
unknown/unspeci� ed

*In USRDS analyses, patients with ICD-9-CM 
code 585.6 & with no esrd 2728 form or other 
indication of esrd are considered to have code 
585.5; see Appendix A for details.
CKD stage estimates are from a single 
measurement. For clinical case defi nition, 
abnormalities should be present ≥ 3 months.

Among Medicare patients, claims data identify 13.7 percent of 
blacks/African Americans, and 8.8 percent of whites, as having 
prevalent CKD in 2010, compared to 11.5 and 7.0 percent identi-
fied using only the combined 585 codes. The most commonly 
reported stage-specific code in the prevalent CKD population is 585.3 
(Stage 3), at 3.4 and 5.2 percent for white and black/African Ameri-
can Medicare patients, respectively. » Figure 2.2; see page 141 for ana-
lytical methods. Prevalent Medicare patients surviving cohort year, 
without ESRD, age 65 & older.
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Fourteen percent of NHANES partici-
pants have CKD. The likelihood of CKD 
increases with age, is recognized in 
women more often than in men, and 
occurs in 14.3 percent of whites and 
16 percent of blacks/African Ameri-
cans. Among Medicare patients age 
65 and older, a CKD diagnosis code 
is more likely in older patients, men, 
and blacks/African Americans, and in 
patients with cardiovascular disease 
(CVD), at 23.1 percent compared to 10.3 
and 15.8 percent in patients with diabetes 
or hypertension. In MarketScan patients 
age 55–59 and 60–64, the odds of a CKD 
diagnosis code are 18 and 43 percent 
higher compared to patients age 50–64, 
are lower in women compared to men, 
and are three times higher in patients 
with diabetes, hypertension, or car-
diovascular disease than in patients 
without these conditions. » Table 2.d; see 
page 141 for analytical methods. Medicare pts 
age 65 & older & MarketScan pts age 
50–64, alive & eligible for all of 2010. CKD 
claims as well as other diseases identi-
fied in 2010. NHANES 2005–2010 partici-
pants, age 20 & older; eGFR estimated by 
CKD-EPI equation.

The type of physician seen by month 
12 following a CKD diagnosis changes 
dramatically with the severity of CKD. 
In Medicare patients with any CKD, for 
example, the probability of seeing a 
nephrologist is 0.24–0.35 across demo-
graphic groups; in those with a diagno-
sis code of 585.3 or higher, the probabil-
ity is 0.44–0.62. In the MarketScan CKD 
population, the probability of seeing a 
nephrologist is 0.27 overall, increasing 
to 0.56 in patients with a diagnosis code 
of 585.3 or higher. » Tables 2.g–h; see page 
141 for analytical methods. Patients alive & eli-
gible all of 2009. CKD diagnosis represents 
date of first CKD claim during 2009; phy-
sician claims searched during 12 months 
following that date.
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2.d
 Percent of patients with CKD, by demographic 

characteristics, comorbidity, & dataset, 2010
vol 1

NHANES Medicare (65+) MarketScan (50–64)
 Any CKD DM (no HTN) HTN (no DM) CVD DM (no HTN) HTN (no DM) CVD

All 14.0 10.3 15.8 23.1 6.1 5.4 10.0
20-49 6.5
50-54 8.4 5.1 4.4 7.9
55-59 13.3 5.8 5.1 9.7
60-64 17.2 7.1 6.4 11.5
65-74 29.1 8.5 11.3 19.4
75-79 49.5 11.1 16.1 23.3
80+ 65.5 14.1 21.5 26.8    
Male 12.1 11.5 18.3 24.4 6.6 6.1 10.6
Female 15.8 9.1 14.3 22.0 5.5 4.7 9.3
White 14.3 10.3 15.6 22.3
Black/Af Am 16.0 11.2 19.6 32.3
Other 11.9 10.2 14.3 24.9

2.g
 Cumulative probability of a physician visit at month 12 after CKD diagnosis in 

2009, by demographic characteristics, physician specialty, & dataset, 2010

2.h
 Cumulative probability of a physician visit at month 12 after a CKD diagnosis code of 585.3 

or higher in 2009, by demographic characteristics, physician specialty, & dataset, 2010

vol 1

vol 1

Medicare (65+) MarketScan (50–64)
 Primary care Cardiologist Nephrologist Primary care Cardiologist Nephrologist
50-54 0.74 0.31 0.23
55-59 0.77 0.35 0.26
60-64 0.79 0.40 0.28
65-74 0.91 0.60 0.33
75-84 0.93 0.66 0.31
85+ 0.93 0.66 0.24    
Male 0.93 0.61 0.29 0.76 0.38 0.26
Female 0.92 0.67 0.31 0.78 0.35 0.26
White 0.93 0.65 0.29
Black/Af Am 0.91 0.61 0.35
Other 0.90 0.59 0.31    
All 0.93 0.64 0.31 0.79 0.37 0.27

Medicare (65+) MarketScan (50–64)
 Primary care Cardiologist Nephrologist Primary care Cardiologist Nephrologist
50-54 0.75 0.37 0.53
55-59 0.78 0.39 0.52
60-64 0.80 0.43 0.52
65-74 0.92 0.61 0.62
75-84 0.93 0.67 0.57
85+ 0.93 0.66 0.44    
Male 0.93 0.61 0.54 0.77 0.42 0.52
Female 0.92 0.69 0.59 0.79 0.38 0.52
White 0.93 0.65 0.56
Black/Af Am 0.92 0.61 0.61
Other 0.90 0.60 0.55    
All 0.93 0.65 0.60 0.79 0.41 0.56
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Thirty-four percent of hemodialysis patients are rehospital-
ized within 30 days, compared to 24 percent of patients with 
CKD and 18 percent in the general Medicare population. 
» Figure 1.1; see page 142 for analytical methods. January 1, 2010 point 
prevalent Medicare patients, age 66 & older on December 31, 
2009, unadjusted. Includes live hospital discharges from January 
1 to December 1, 2010.
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hospitalization

In both CKD and non-CKD populations age 66 and older, adjusted rates of hospi-
talization increase with greater comorbidity. In 2010, for example, admissions for 
Stage 4–5 CKD patients with both diabetes and cardiovascular disease reached 882 
per 1,000 patient years — more than twice the rate among patients with neither 
diagnosis. » Figure 3.2; see page 142 for analytical methods. January 1, 2010 point prevalent 
Medicare patients, age 66 & older on December 31, 2009. Adj: age/gender/race/prior 
hospitalization/comorbidity; rates by one factor are adjusted for the others. Ref: Medi-
care patients age 66 & older, 2010.

3.2
 Adjusted hospitalization rates in Medicare patients, 

by comorbidity & CKD diagnosis code, 2010
vol 1

vol 1 ICD-9-CM codes
 585.1  Chronic kidney disease, Stage 1
 585.2 Chronic kidney disease, 

Stage 2 (mild)
 585.3 Chronic kidney disease, 

Stage 3 (moderate)
 585.4 Chronic kidney disease, 

Stage 4 (severe)
 585.5 Chronic kidney disease, 

Stage 5 (excludes 585.6: Stage 5, 
requiring chronic dialysis.*)

Chronic kidney disease, 
unknown/unspeci� ed

*In USRDS analyses, patients with ICD-9-CM 
code 585.6 & with no esrd 2728 form or other 
indication of esrd are considered to have code 
585.5; see Appendix A for details.
CKD stage estimates are from a single 
measurement. For clinical case defi nition, 
abnormalities should be present ≥ 3 months.

3.1
 All-cause rehosp. or death within 30 days of live hospital discharge in 

the general Medicare (no CKD), CKD, & HD populations, age 66+, 2010
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Adjusted all-cause rehospitalization 
rates in Medicare CKD patients have 
slowly decreased during the last decade, 
ranging from 27 percent in 2002 to 
24 percent in 2010. » Figure 3.8; see page 142 
for analytical methods. Point prevalent Medi-
care CKD patients on January 1 of each 
year, age 66 & older on December 31 of 
the prior year. Adj: age/gender & race; ref: 
discharges in 2005. Includes discharges 
from January 1 to December 1 of each year.

3.8
 Adjusted all-cause rehospitalization or death 30 days 

after live hospital discharge in CKD patients
vol 1

The thirty-day all-cause rehospitalization rate among patients 
with CKD of Stages 4–5 was 26 percent in 2010, compared to 
23 percent in those with Stage 1–2 CKD; rates for death or rehos-
pitalization were 33 and 28 percent, respectively. The rehospi-
talization rate among CKD patients (24 percent) exceeded the 
rate of the combined end-point of death or rehospitalization in 
non-CKD patients, at 22 percent.

Rates of rehospitalization increase with the severity of CKD, 
and are highest among males and blacks/African Americans 
within all groups except patients with CKD of Stages 4–5; rates 
in these patients are similar by gender and highest in races 
other than white or black/African American. » Figure 3.9; see 
page 142 for analytical methods. January 1, 2010 point prevalent Medi-
care patients, age 66 & older on December 31, 2009; unadjusted. 
Includes live hospital discharges from January 1 to December 1, 
2010

3.9
 All-cause rehospitalization or death within 30 days after discharge 

from all-cause index hospitalization, by CKD stage, 2010
vol 1
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hospitalization | cardiovascular disease

The highest rehospitalization rates 
during the transition to ESRD are 
observed following an index hospitaliza-
tion for infection, with 44 percent of dis-
charges followed by a rehospitalization 
within 30 days during the first quarter 
before ESRD initiation. In the quarter 
following ESRD initiation, 44 percent 
of discharges from hospitalizations for 
infection are followed by death or rehos-
pitalization within 30 days. » Figure 3.13; 
see page 142 for analytical methods. Incident 
ESRD patients, January 1 to October 1, 
2010; age 67 or older, unadjusted. 

3.13
 All-cause rehospitalization or death 30 days after live hospital discharge 

during the transition to ESRD, by cause-specific index hospitalization, 2010
vol 1

Among non-CKD patients age 66 and 
older, adjusted mortality rates are 
15 percent higher than unadjusted rates. 
For CKD patients, rates adjusted for 
patient characteristics, hospitalizations, 
and comorbidities are 41–50 percent 
lower. Adjusted mortality reaches 115 
deaths per 1,000 patient years for patients 
with Stage 4–5 CKD. » Figure 3.15; see page 
142 for analytical methods. January 1, 2010 point 
prevalent patients age 66 & older. Adj: 
age/gender/race/prior hosp./comorbidities. 
Ref: 2010 all patients.

3.15
 All-cause mortality rates in Medicare CKD & non-

CKD patients, by CKD diagnosis code, 2010
vol 1

4.2
 Patients with CHF who receive 

diagnostic testing, by CKD status
vol 1There has been little change by CKD sta-

tus in the percentage of patients receiving 
stress tests, nor has the use of coronary 
angiography changed appreciably, despite 
recognition of CKD as a risk factor for 
both coronary events and increased mor-
tality. The use of echocardiography in CKD 
patients with CHF, in contrast, has grown, 
from 42 percent in 2000 to 48 percent 
in 2010. » Figure 4.2; see page 143 for analytical 
methods. January 1 point prevalent Medi-
care patients age 66 & older. CKD stages 
not available from claims data in 2000.
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PThere is a graded increased risk of mortality with advancing CKD; the two-year mor-
tality rate after MI, for example, at 44 percent in patients with no CKD, rises to 58 
and 68 percent for those with Stage 3 and 4–5 CKD. Similar trends occur for death 
following CVA/TIA, CHF diagnosis, and coronary revascularization. Although the 
probability of death is lower in patients with advanced CKD who have CABG surgery 
compared to PCI, these are observational data and there may be confounding by indi-
cation. » Figures 4.4–7; see page 143 for analytical methods. January 1 point prevalent Medicare 
patients age 66 & older. CKD stages not available from claims data in 2000.

4.4
 Probability of death following an 

AMI, by CKD status, 2007–2008

4.6
 Probability of death following a diagnosis 

of CHF, by CKD status, 2007–2008

4.5
 Probability of death following a 

CVA/TIA, by CKD status, 2007–2008

4.7
 Probability of death following a CV procedure 

(PCI/CABG), by CKD status, 2007–2008

vol 1

vol 1

vol 1

vol 1
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2007 Beta Clopid- Amio- 2010 Beta Clopid- Amio-
 N ACEI/ARB blocker ogrel Warfarin Statin darone N ACEI/ARB blocker ogrel Warfarin Statin darone    

CHF

 No CKD 59,922 53.8 52.2 14.2 21.2 36.9 4.6 50,894 57.2 60.3 16.0 24.3 46.6 5.2

 All CKD 12,611 47.4 56.4 18.3 19.0 38.9 5.7 16,348 52.2 66.4 20.3 23.2 50.8 7.7

 Stages 1–2 650 50.5 54.2 19.2 18.9 39.5 3.8 666 57.1 64.3 21.3 19.2 50.6 7.5

 Stage 3 2,274 52.6 60.6 19.6 19.7 45.8 5.9 4,505 55.0 68.2 21.4 24.8 55.0 8.0

 Stages 4–5 2,129 42.4 62.0 19.7 16.8 41.2 6.1 3,316 44.4 69.9 21.4 21.3 52.8 8.8

AMI

 No CKD 4,078 64.7 74.5 49.4 13.7 59.5 6.5 3,491 65.5 77.4 50.5 14.4 66.8 6.7

 All CKD 800 55.5 74.3 44.1 14.5 57.6 4.4 964 57.3 78.0 46.2 17.0 63.7 7.5

 Stages 1–2 38 65.8 86.8 44.7 21.1 65.8 2.6 37 54.1 83.8 40.5 10.8 62.2 5.4

 Stage 3 144 56.3 76.4 48.6 14.6 63.2 4.9 268 56.7 77.2 48.9 17.9 65.3 6.0

 Stages 4–5 149 42.3 80.5 40.9 15.4 52.3 3.4 189 46.0 78.8 51.3 13.2 69.8 5.8

PAD

 No CKD 65,809 44.8 39.3 15.1 11.7 36.6 1.9 60,263 48.4 44.2 16.9 12.4 46.3 2.0

 All CKD 9,938 47.3 52.2 20.9 15.1 40.8 4.3 12,988 51.1 57.8 22.8 16.8 51.9 4.7

 Stages 1–2 538 52.0 51.9 22.1 14.7 41.3 4.1 625 55.4 56.6 24.6 14.9 55.0 4.3

 Stage 3 1,855 53.1 54.3 22.8 15.0 49.7 4.6 3,646 54.9 60.6 25.0 17.6 56.6 4.8

 Stages 4–5 1,555 44.8 59.0 21.0 13.0 45.2 5.0 2,289 45.0 64.1 23.9 16.0 56.5 6.2

CVA/TIA

 No CKD 48,437 46.9 40.8 21.4 14.0 41.8 1.9 40,372 51.2 45.4 23.1 14.8 53.5 2.1

 All CKD 6,378 49.4 53.0 26.5 15.9 43.3 3.9 7,671 52.7 58.3 26.3 19.3 54.6 4.3

 Stages 1–2 317 50.5 53.6 28.1 13.9 42.6 3.8 361 58.2 59.8 26.0 15.5 54.8 3.3

 Stage 3 1,164 51.7 56.6 26.7 17.1 50.2 4.9 2,207 54.6 59.6 28.0 20.2 58.4 4.3

 Stages 4–5 912 46.7 59.4 28.3 14.0 47.4 4.2 1,232 46.3 64.6 26.7 18.7 57.2 6.2

AFIB

 No CKD 53,590 44.7 50.4 9.0 47.5 33.1 7.8 54,002 50.2 60.4 9.6 56.2 46.1 8.5

 All CKD 7,245 45.0 54.9 13.9 40.2 35.5 10.5 10,917 50.6 66.5 14.2 49.4 50.4 12.9

 Stages 1–2 372 50.5 55.1 13.2 43.0 34.1 8.1 498 54.2 66.1 16.5 45.6 52.6 12.4

 Stage 3 1,269 48.7 55.9 14.3 44.6 40.3 12.4 3,117 52.8 67.3 14.2 52.6 54.1 14.3

 Stages 4–5 1,094 43.2 59.0 14.3 38.4 37.8 12.7 1,888 44.2 68.9 15.7 48.0 53.0 15.5

ICD/CRT-D 

 No CKD 654 74.8 80.3 25.1 30.9 57.2 15.9 455 79.8 84.6 31.9 36.0 65.1 20.2

 All CKD 241 65.1 82.2 28.2 32.8 53.5 18.7 179 64.8 88.3 31.3 43.6 60.9 21.2

 Stages 1–2 7 42.9 71.4 42.9 57.1 42.9 14.3 5 100.0 100.0 40.0 20.0 40.0 0.0

 Stage 3 54 66.7 83.3 29.6 38.9 51.9 18.5 61 59.0 93.4 31.1 39.3 59.0 16.4

 Stages 4–5 41 53.7 73.2 31.7 29.3 58.5 17.1 36 47.2 86.1 33.3 44.4 63.9 19.4

Revascularization: PCI 

 No CKD 4,695 64.7 73.5 89.3 10.3 72.2 4.0 4,319 66.1 75.3 87.0 10.7 76.1 3.7

 All CKD 530 59.1 77.7 87.2 12.5 66.6 5.1 728 67.2 80.2 84.1 14.3 71.0 6.0

 Stages 1–2 32 53.1 78.1 93.8 9.4 81.3 0.0 33 75.8 81.8 90.9 6.1 81.8 0.0

 Stage 3 127 57.5 74.0 85.0 15.0 62.2 3.1 229 65.5 76.9 83.4 13.5 67.7 5.2

 Stages 4–5 71 60.6 76.1 88.7 12.7 59.2 8.5 107 50.5 77.6 88.8 13.1 76.6 4.7

Revascularization: CABG 

 No CKD 1,299 62.2 83.4 31.6 18.2 72.6 26.8 1,000 64.0 86.6 32.4 21.2 82.6 33.6

 All CKD 129 63.6 82.9 32.6 27.9 67.4 29.5 139 56.8 85.6 36.7 17.3 77.7 23.7

 Stages 1–2 12 75.0 91.7 41.7 33.3 66.7 33.3 8 37.5 62.5 25.0 0.0 87.5 37.5

 Stage 3 29 79.3 82.8 44.8 24.1 69.0 27.6 51 56.9 88.2 41.2 17.6 80.4 25.5

 Stages 4–5 15 53.3 80.0 20.0 33.3 86.7 33.3 18 33.3 88.9 38.9 11.1 83.3 16.7

No cardiac event

 No CKD 360,270 41.1 27.7 4.3 2.3 37.0 0.2 377,558 44.5 30.0 5.3 2.4 44.1 0.2

 All CKD 13,360 59.5 43.8 7.5 4.5 45.4 0.5 22,513 62.5 47.3 8.8 5.0 53.9 0.6

 Stage 1-2 791 65.5 45.3 8.1 3.3 52.1 0.3 1,254 65.9 45.1 8.1 4.6 58.0 0.2

 Stage 3 3,133 69.3 48.1 8.1 3.8 53.6 0.5 7,572 69.2 49.9 9.2 4.3 60.1 0.6

 Stage 4-5 2,253 60.1 53.5 8.4 3.8 48.3 1.0 3,555 60.6 57.8 10.1 5.1 55.6 1.0
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cardiovascular disease | Part D prescription drug coverage

4.b
 Cardiovascular disease & pharmacological interventions 

(row percent), by diagnosis & CKD stage
vol 1

» Table 4.b; see page 143 for analytical methods. January 1 point prevalent Medicare patients with Medicare Parts A, b, & d enrollment.
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Generic name supply Generic name supply (dollars)
Furosemide 116,549,920 Insulin 74,735,540 359,843,460
Simvastatin 96,025,260 Clopidogrel bisulfate 53,989,880 227,155,480
Metoprolol 95,041,300 Donepezil 19,567,440 122,565,260
Levothyroxine 88,402,280 Esomeprazole 21,754,600 114,521,000
Amlodipine 84,617,740 Atorvastatin 38,651,260 113,114,980
Lisinopril 76,513,600 Quetiapine 13,461,420 108,079,420
Insulin 74,735,540 Pioglitazone 17,299,760 93,359,820
Omeprazole 64,962,340 Fluticasone/salmeterol 14,054,300 86,148,580
Potassium chloride 58,766,760 Olanzapine 4,762,140 78,968,440
Clopidogrel bisulfate 53,989,880 Memantine 13,856,500 63,059,380
Warfarin 50,785,740 Epoetin alfa 1,938,100 61,496,720
Carvedilol 47,520,840 Tiotropium 11,196,580 58,903,920
Atorvastatin 38,651,260 Sitagliptin 11,133,600 56,650,900
Allopurinol 37,697,680 Valsartan 24,878,640 55,643,200
Hydrocodone/acetaminophen 31,742,560 Rosuvastatin 18,313,300 54,392,300
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5.2
 Sources of prescription drug coverage in 

Medicare enrollees, by population, 2010
vol 1

Sixty percent of general Medicare patients, and 58 percent of 
patients with CKD, were enrolled in Part D in 2010, as were 
69 percent of patients with ESRD. The proportion of patients 
with other creditable coverage is similar among CKD and 
Medicare patients, at about 13 percent, but a higher propor-
tion of CKD patients have retiree drug subsidy coverage, at 21 
compared to 15 percent. Eight percent of CKD patients have 
no known source of drug coverage — a level lower than the 
13 percent seen in the general Medicare population. » Figure 5.2; 
see page 145 for analytical methods. Point prevalent Medicare enrollees 
alive on January 1, 2010.

In terms of frequency of use, the top 15 
drugs covered by Medicare Part D are 
similar in the general Medicare and CKD 
populations. Simvastatin, for example, 
is the most frequently used drug in 
general Medicare population, and sec-
ond on the list for CKD patients. Three 
drugs  — atenolol, metformin and 
hydrochlorothiazide — appear in the 
top 15 for general Medicare patients, but 
not for CKD patients, in whom furose-
mide (a loop diuretic) has a more potent 
diuretic effect, and metformin is contra-
indicated secondary to the increased risk 
of lactic acidosis. Carvedilol, allopurinol, 
and hydrocodone, in contrast, make 
the list only for CKD patients. Interest-
ingly, potassium chloride is one of the 
most frequently used medications in the 
CKD population, which may indicate a 
more aggressive use of diuretics in these 
patients. » Table 5.h; see page 145 for analytical 
methods. Part D claims for all patients in 
the Medicare 5 percent sample; claims & 
costs scaled up by a factor of 20 to esti-
mate totals.

5.11
 Per person per year Part D costs for enrollees, 

by low income subsidy (LIS) status, 2010
vol 1

PPPY total costs for Part D-covered medications in 2010 were 
3.3–3.9 times greater for LIS patients than for those without 
LIS. Costs in LIS and non-LIS patients vary from $3,985 and 
$1,010 PPPY, respectively, in the general Medicare population 
to $5,997 and $1,733 among patients with CKD, and to $7,243 
and $2,114 among those on dialysis. » Figure 5.11; see page 145 for 
analytical methods. Medicare patients surviving 2010. General Medi-
care totals include Part D claims for all patients in the Medicare 
5 percent sample enrolled in Part D. CKD total includes Medicare 
CKD patients, as determined from claims. ESRD totals include all 
Part D claims for Medicare ESRD patients enrolled in Part D.

5.h
 Top 15 drugs used by general Medicare Part D 

enrollees with CKD, by days supply & net cost, 2010
vol 1
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1

acute kidney injury

Data here show the rising incidence of 
AKI. While in isolation there appears to 
be an epidemic, it is likely that a propor-
tion of this change is the result of code 
creep. Superimposed on this figure is 
the proportion of reported AKI patients 
requiring dialysis. While the thresh-
old for defining AKI has changed over 
time, the threshold for when to initiate 
dialysis has likely remained fairly stable. 
In contrast to the incidence of AKI, the 
incidence of AKI requiring dialysis has 
been declining, further supporting the 
notion of code creep for AKI diagnoses. 
» Figure 6.1; see page 145 for analytical methods. 
Medicare patients age 66 & older.

6.1
 Hospitalizations for acute kidney injury, 

with or without dialysis, by race
vol 1

Acute kidney injury is highly associ-
ated with age. Among Medicare patients 
age 66–69, for example, the rate of AKI 
in 2010 was 13.6 per 1,000 patient years, 
and increased to 18.1, 24.9, 34.2, and 
46.9, respectively, with increasing ages 
of 70–74, 75–79, 80–84, and 85 and older. 
Similar patterns are seen in both the 
MarketScan and Ingenix i3 populations. 
» Figure 6.3; see page __145 for analytical meth-
ods. Medicare AKI patients age 66 & older, 
& MarketScan & Ingenix i3 patients age 
20–64. 

6.3
 Rates of AKI, by 

age & dataset
vol 1

Following hospital discharge for an AKI 
hospitalization, the probability of one 
recurrent hospitalization event is 0.29 
overall and 0.28 and 0.36, respectively, 
in whites and blacks/African Americans.   
The probability of having more than one 
AKI event is highest in black/African 
Americans compard to whites — at 0.15 
versus 0.09 for two events and 0.07 ver-
sus 0.03 for three. » Figure 6.9; see page 145 
for analytical methods. Medicare AKI patients 
age 66 & older. 2009–2010.

6.9
 Probability of a recurrent AKI hospitalization in Medicare 

patients, by number of recurrent events & race, 2009–2010
vol 1
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Following an AKI hospitalization, 75 percent of patients see a primary physician 
within three months of discharge, while 38 and 13.2 percent, respectively, see a cardi-
ologist or nephrologist.

Surprisingly, fewer than half of the patients with a recurrent AKI see a primary 
care physician within three months of their second discharge, while 24.4 percent 
see a cardiologist and 18.1 and 12.2 percent, respectively, see a nephrologist (any 
or outpatient).

Outpatient visits to a nephrologist following an initial or recurrent AKI event are 
more likely in patients with CKD than in those without. » Figures 6.13–14; see page 145 for 
analytical methods. Medicare AKI patients age 66 & older, 2009–2010..

6.13
 Outpatient physician visits following 

initial AKI discharge, 2009–2010 6.14
 Physician visits in the year following a 

recurrent AKI discharge, 2009–2010
vol 1 vol 1

Among individuals suffering an AKI event, the probability of 
serum creatinine and urine protein testing is higher, regardless 
of race, in those seeing a nephrologist than in those who do 
not. » Figures 6.16–17; see page 145 for analytical methods. Medicare AKI 
patients, age 66 & older, 2009.

6.16
 Probability of serum creatinine testing after 

hospitalization for acute kidney injury, 2009–2010 6.17
 Probability of urine protein testing after 

hospitalization for acute kidney injury, 2009–2010
vol 1 vol 1
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acute kidney injury | costs of chronic kidney disease

When comparing cardiovascular medication use in patients prior to, in the first three 
months after, and at one year following an AKI or recurrent AKI event, the great-
est increases in medication use occur in patients who had dihydropyridine calcium 
channel blockers, loop diuretics, or beta blockers prescribed within the three months 
prior to their AKI event. Patients using thiazide diuretics or an ACEI/ARB/renin inhib-
itor, in contrast, are likely to use less of these medications at three months post-AKI, 
but generally return to their pre-AKI use levels by twelve months . » Figure 6.18; see page 
145 for analytical methods. AKI patients with Part D coverage, 2009.

6.18
 Drug therapy prior to & after hospitalization for AKI in patients 

with Medicare Part D coverage, for initial & recurrent AKI
vol 1

CKD status changes significantly following an AKI hospitalization. Among those with 
CKD of Stages 1–2 prior to the hospitalization, for example, 43 percent are classified 
as having Stage 3–5 CKD. And of those with Stage 3–5 CKD pre-hospitalization, 12.6 
reach ESRD. Among patients with an AKI hospitalization requiring dialysis, of those 
classified as Stage 1–2 CKD, 41.4 percent are reclassified as having CKD of Stages 3–5 
after their hospitalization; among patients with Stage 3–5 CKD pre-hospitalization, 
62 percent reach ESRD. » Figures 6.21 & 6.23; see page 145 for analytical methods. Medicare AKI 
patients age 66 & older, 2010. Figure 6.23: data limited to AKI events with dialysis.

6.21
 Changes to CKD status following hospitalization 

for AKI in Medicare patients, 2010 6.23
 Changes to CKD status following a hospitalization 

for AKI with dialysis in Medicare patients, 2010
vol 1 vol 1
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7.1
 Point prevalent distribution & annual costs of Medicare (fee-for-service)  

patients, age 65 & older, with diagnosed diabetes, CHF, & CKD, 2010
vol 1 Congest ive heart  fai lure af fects 

9.5 percent of patients in the fee-for-ser-
vice Medicare population, and accounts 
for nearly 22 percent of expenditures. 
Nearly 34 percent of expenditures go 
toward the 23.4 percent of patients with 
diabetes. And patients with CKD, who 
represent 8.4 percent of the point preva-
lent population, account for 17.0 percent 
of total expenditures. » Figure 7.1; see 
page 146 for analytical methods. Populations 
estimated from the 5 percent Medicare 
sample using a point prevalent model (see 
appendix for details). Population further 
restricted to patients age 65 & older, with-
out ESRD. Diabetes, CHF, & CKD deter-
mined from claims; costs are for calendar 
year 2010.

7.5
 Overall expenditures for CKD 

in the Medicare population
vol 1

In 1993, total costs for Medicare patients age 65 and older with 
CKD accounted for just 3.9 percent of overall Medicare expen-
ditures. In 2010, non-Part D costs for these patients reached $41 
billion, 17 percent of total Medicare dollars , while their Part D 
expenditures accounted for 1.4 percent of Medicare dollars, up 
from 0.7 percent in 2006. » Figure 7.5; see page 146 for analytical methods. 
Point prevalent Medicare CKD patients age 65 & older.
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