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eMethods 

Data Source 
From the United States Renal Data System (USRDS), we obtained patient and dialysis facility information from the 
2007 and 2008 standard analytic files, and we obtained treatment information from the Medicare institutional claims 
files. The Committee on Human Research of the University of California San Francisco did not consider the study to 
be human subjects research. 
 
Study Population and Variables 
We examined anemia management among adult (at least 18 and less than 100 years old) patients with Medicare as 
their primary payer who had received at least 90 days of in-center hemodialysis as of two snapshots in time: 
February 1, 2007 and February 1, 2008. We selected February 2007 because it closely preceded the black box 
warning issued in March 2007, and we selected February 2008 because it followed the black box warning1 and a 
subsequent anemia guideline revision and FDA advisory notice about ESAs.2,3 Patients could be members of the 
study population at either or both time points. Exclusion criteria were lack of institutional claims files, unknown 
dialysis facility or profit status, or claims indicating zero or greater than 20 dialysis sessions during February 2007 
or February 2008.  
     
The primary outcome variable was weekly ESA (epoetin and darbepoetin) dose. From the institutional claims files, 
we obtained epoetin dose using the EPODOSE variable and darbepoetin dose using the following Healthcare 
Common Procedure Coding System (HCPCS) codes: Q4054, J0880, J0881, and J0882. Darbepoetin was converted 
to units of epoetin using an equimolar dosing conversion ratio of 200:1 (1 mcg of darbepoetin = 200 units of 
epoetin) as previously described.4 Using Medicare claims that encompassed February 2007 and/or February 2008, 
we calculated daily ESA dose for each subject for the entire month or for the portion of the month included in the 
claim (excluding hospitalized days and prior to events such as death, kidney transplantation, change in dialysis 
modality or facility or cessation of dialysis for any reason if those events occurred during the month of interest). The 
daily dose was multiplied by seven in order to generate weekly ESA dose. Patients without claims for ESA were 
coded as having a zero ESA dose. Weekly epoetin dose was set to missing if it was greater than 125,000 units, and 
weekly darbepoetin dose was set to missing if it was greater than 375 mcg, based on prior maximal ESA 
reimbursement rules set forth by the CMS.5 
 
The secondary outcomes were the percentage of patients with hematocrit below the recommended minimum level of 
30%3 or greater than or equal to 39%, corresponding to a range far exceeding the black box warning’s recommended 
upper hemoglobin limit of 12 g/dL.1 Mean hematocrit was calculated for each subject in February 2007 and/or 
February 2008. Hematocrit values were excluded if they were outside of the expected range of 15 to 60%. We coded 
dialysis facility profit status as for-profit or non-profit based on the USRDS facility file.  
  
We obtained the following demographic and clinical data and modeled them as covariates of the relationship 
between year, dialysis facility profit status and ESA dose: age, hemodialysis duration, sex, race (reported by dialysis 
provider), geographic location of ESRD Network (defined by U.S. Census geographic divisions), and comorbidities 
[coronary artery disease (CAD), other heart disease, congestive heart failure (CHF), hypertension (HTN), peripheral 
vascular disease (PVD), diabetes mellitus (DM), cerebrovascular disease, cancer, chronic obstructive pulmonary 
disease (COPD), alcohol dependence, drug dependence, and tobacco use].  
 
Statistical Analysis 
Demographic and clinical characteristics between for-profit and non-profit dialysis facilities in February 2007 and 
February 2008 were compared using the Mann-Whitney test and reported as medians with 25th and 75th percentiles 
for continuous variables and compared using the Chi square test and reported as percentages for categorical 
variables.  
 
We evaluated the association between year, profit status and weekly ESA dose adjusted for case-mix and accounting 
for correlation in the data due to clustering within dialysis chains, dialysis facilities and patients using mixed models 
incorporating each of those factors as random effects. Patients with missing data for comorbidities or ESA (<5% per 
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year) were excluded. Given the right skew of its distribution, weekly ESA dose was log-transformed in all of the 
mixed model analyses in order to more closely approximate a normal distribution.  
 
We compared weekly ESA dose overall and stratified by hematocrit category (<30, 30 to <33, 33 to <36, 36 to <39, 
≥39%) according to year and profit status using the least squares means option in SAS in which the estimates of the 
log-transformed weekly ESA dosage data from the mixed models were adjusted to the average values of numerical 
covariates and percent distribution of categorical covariates in our sample. These adjusted estimates were then back-
transformed to yield adjusted weekly ESA doses. Because the adjusted weekly ESA doses derived from back-
transformation more closely approximated medians on the original dose scale, we describe these as median weekly 
ESA doses in the results and figures.6  
 
To further alleviate possible case-mix differences, we also analyzed within-patient change in ESA dose among those 
who received hemodialysis in both February 2007 and February 2008 accounting for clustering by chain, facility and 
subject. For this analysis, patients were divided into four mutually exclusive categories: for-profit at both times, non-
profit at both times, switched from for-profit to non-profit, and switched from non-profit to for-profit. Switching 
could be due to a dialysis facility changing profit status or a patient switching to a facility with a different status. 
Comparisons involving the percentage of patients within a given year and hematocrit category were adjusted for 
case-mix and accounted for clustering by dialysis chain and facility. Analyses were performed using SAS version 
9.2 (SAS Institute Inc., Cary NC) and STATA version 12 (StataCorp LP, College Station, TX).     
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eTable: Patient Demographic and Clinical Characteristics by Year and Profit 
Status* 
 

 Before Black Box Warning 
(February 2007) 

After Black Box Warning 
(February 2008) 

 For-profit 
(n= 176,222) 

Non-profit 
(n=39,046) 

For-profit 
(n=180,846) 

Non-profit 
(n=38,409) 

Age (years),  
median (25th, 75th percentile) 

64 (52-74) 65 (53-75) 63 (52-73) 65 (53-75) 

Dialysis duration (years), 
median (25th, 75th 
percentile) 

3.18 
(1.51-5.80) 

3.26 
(1.53-6.09) 

3.26 
(1.58-5.92) 

3.32 
(1.62-6.22) 

Male (%) 53.5 54.2 53.8 54.3 
ESA usage (%) 92.5 90.8 92.4 90.6 
Race     
   White (%) 52.9 57.2 52.9 57.2 
   Black (%) 41.3 35.3 41.2 35.0 
   Other (%) 5.9 7.5 5.8 7.8 
Region     
   Northeast (%) 15.4 28.9 15.4 28.7 
   South (%) 47.3 25.1 47.2 25.6 
   Midwest (%) 20.7 27.6 20.8 26.5 
   West (%) 16.5 18.2 16.5 18.9 
Comorbidities     
   Cerebrovascular disease (%) 7.6 8.8 7.6 8.8 
   HTN (%) 87.0 85.4 87.6 86.2 
   CAD (%) 19.7 24.3 18.7 23.0 
   CHF (%) 27.6 29.5 27.4 29.2 
   Other cardiac disease (%) 7.1 8.5 8.2 9.9 
   PVD (%) 11.3 13.1 11.2 12.9 
   COPD (%) 5.5 7.1 5.5 7.3 
   DM (%) 55.4 54.5 55.7 55.1 
   Cancer (%) 4.3 5.3 4.3 5.3 
   Tobacco use (%) 5.4 6.5 5.6 6.7 
   Alcohol dependence (%) 1.3 1.5 1.3 1.6 
   Drug dependence (%) 1.2 1.4 1.3 1.5 

*Data includes 275,291 patients dialyzing in February 2007, February 2008 or both time points. All comparisons between for-profit 
and non-profit dialysis facilities for February 2007 and February 2008 were statistically significant with a p<0.05 except for the 
comparison of the percentage of men between for-profit and non-profit dialysis facilities in 2008 (p 0.06).  
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eFigure: Change in Median Weekly Erythropoiesis-Stimulating Agent (ESA) Dose 
by Change in Profit Status 
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