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I. Executive Summary

Based on CY 2006 Medicare claims data there are currently about 4,700 facilities
furnishing outpatient maintenance dialysis to an estimated 315,000 Medicare dialysis
patients. In 2006, total Medicare expenditures for dialysis and dialysis related drugs
totaled $8.1 billion [1].

Currently, payment for outpatient maintenance dialysis services furnished to patients with
end-stage renal disease (ESRD) is made on a per treatment basis known as the composite
payment rate. The composite rate is a partially bundled prospective rate covering
services furnished by ESRD facilities. However, ESRD facilities bill separately for
certain dialysis-related services such as ESRD-related drugs and laboratory services that
are outside the composite rate and payment is made under fee-for-service rules.

In 2005, the composite payment rate system accounted for approximately $4.8 billion or
60 percent of the $7.9 billion in Medicare spending for outpatient dialysis services, while
the remaining 40 percent represents payment for separately billable items. The average
Medicare payment per dialysis treatment in 2005 was $237.02, of which $143.20 was for
composite rate services and $93.82 was for separately billable services.

The Government Accountability Office (GAO) and the Medicare Payment Advisory
Commission (MedPAC) have endorsed expanding the current partially bundled payment
system to include separately billable services under a fully bundled ESRD PPS. CMS
issued a report to Congress in 2003, summarizing the state of research at that time,
concerning the feasibility of developing a bundled ESRD PPS. The research contractor,
the University of Michigan Kidney Epidemiology and Cost Center (UM-KECC), in its
2002 report clearly outlined the magnitude of the task and provided information on many
of the important issues that would need to be addressed before a bundled ESRD PPS
could be developed. UM-KECC also indicated that existing data are adequate for
proceeding with the development of an expanded or bundled ESRD PPS [2].

The MMA required that the Secretary issue a report to Congress detailing the design and
implementation of a bundled ESRD PPS for services furnished by ESRD facilities that
includes to the maximum extent feasible, both composite rate and separately billable
services. This report discusses the research and development of a bundled ESRD PPS
based on the following features: a base per treatment rate of $234.66 (in 2006 dollars)
representing combined composite rate and separately billable services; a facility-level
adjustment for the wage index; and patient-level adjustments for age, gender (female),
body surface area, low body mass index, duration of renal replacement therapy, and 12
comorbidities.



I1. Introduction

Since August 1, 1983, Medicare has paid for certain outpatient maintenance dialysis
services for end-stage renal disease (ESRD) beneficiaries under a partial prospective
payment system (PPS) known as the composite payment rate. Applied on a per treatment
basis, recently incorporating a limited adjustment for case-mix, and adjusting for
urban/rural differences in area wage levels, the composite rate is restricted to payments
for certain routinely provided drugs, laboratory tests, and supplies for dialysis-related
services. It covers outpatient dialysis furnished in hospital-based and independent ESRD
facilities, and is also one of two methods (Method I) under which Medicare pays for
dialysis at home [3]. The other method, Method 11, is also for home dialysis treatment.
However, under Method I1, the beneficiary works directly with a supplier to furnish the
supplies and equipment needed. Approximately 3,000 ESRD beneficiaries use Method Il
treatment.

Based on an analysis of CMS administrative data, UM-KECC determined that in 2005,
the latest year for which relatively complete data are available, the average payment
under the composite rate for hospital-based and independent facilities was $146.66 and
$142.77, respectively [4]. In 2005, the composite rate payment system accounted for
approximately $4.8 billion or 60 percent of the $7.9 billion in Medicare spending for
outpatient dialysis services. The remaining 40 percent of total spending represented
payments for separately billable Part B covered injectable drugs, laboratory tests,
supplies, and blood products. Outpatient payments for separately billed epoetin alpha
(EPO) alone amounted to $1.9 billion in 2005, representing 62 percent of the ESRD
payments not covered under the composite payment system and about 25 percent of total
ESRD payments [5]. The average Medicare payment per dialysis treatment in 2005 was
$237.02, of which $143.20 covered composite rate services and $93.82 was for separately
billable services [6].

Critics maintain that the Medicare dialysis payment system is outdated and in need of
modernization. Representing a mix of prospective payment and fee-for-service rules, the
system was initially developed using Medicare cost report data for fiscal years ending in
1977, 1978, and 1979 [7]. The payment rates have never been rebased or recalibrated to
reflect more recent cost data [8], and inflation updates have been made pursuant to
specific statutory direction.

Certain drugs such as EPO that were not available when the composite payment system
was developed, and therefore not included in the composite rate, are now widely used to
treat ESRD patients [9].The system has created incentives to use profitable separately
billable drugs, notably EPO [10, 11]. Another criticism of the current system is the
absence of a process for updating the system, recognizing not only price changes for
dialysis services, but also changes in productivity, the emergence of new technology, and
changes in practice patterns.

During the last few years, policymakers and other interested parties have assessed the
current system of payment for ESRD services and suggested a more fully bundled



prospective payment approach. Under a fully bundled approach, routine dialysis services
currently included in the composite rate would be combined with separately billable
items and services and paid a single payment rate, adjusted to reflect differences in the
types of patients treated or case-mix. Such a system would be “fully prospective” in that
ESRD facilities, as in any prospective payment system, would keep the difference if
Medicare payments exceeded costs for the bundled composite rate and separately billable
services, and would be liable for the difference if costs exceed Medicare payments.

Aside from creating a single comprehensive payment for all services included in the
bundle, an expanded bundled ESRD PPS would have several objectives. These include
eliminating incentives to overutilize profitable separately billable drugs, the targeting of
greater payments to ESRD facilities with more costly patients, and creating incentives for
efficiency. Because of the increased flexibility a bundled ESRD PPS would provide in
the delivery of dialysis services, some also argue that it could increase desirable clinical
outcomes, resulting in an enhanced quality of care.

The Congress has twice required studies on bundling additional services into the
composite rates. In section 422(c)(1) of the Benefits Improvements and Protection Act
(BIPA), Public Law (P. L.) 106-554 (Appendix 1) , Congress required the Secretary to
develop and issue a report on a system that includes, to the maximum extent feasible,
payment for separately billable drugs and clinical laboratory services that are routinely
used in furnishing dialysis services. Section 422(b) of BIPA also required the Secretary
to collect data and develop an ESRD market basket. The Secretary sent this report to
Congress in May 2003.

Section 623(f) of the Medicare Modernization Act (MMA), required the Secretary to
report to Congress and make recommendations on the elements and features for the
design and implementation of a bundled prospective payment system for services
furnished by ESRD facilities including, to the maximum extent feasible, bundling of
drugs, clinical laboratory tests and other items that are separately billed by ESRD
facilities. The MMA gave the Secretary wide discretion in recommending a bundled
ESRD payment system. Section 623(f)(1) (Appendix 2), specifically required the
issuance of a report to Congress by October 1, 2005 which addresses the design of the
bundled ESRD PPS. This Report fulfills that statutory requirement; it is late because
research in support of a bundled ESRD PPS has only recently been completed.

Section 623(e) of MMA required the Secretary to test the feasibility of using a fully case-
mix adjusted bundled payment system for ESRD facilities by conducting a demonstration
project (Appendix 3). While development of that demonstration is currently underway,
the information in this report could be used to create a bundled payment methodology.

In addition, the MedPAC [12] and the GAO [13] have also endorsed expanding the
bundle of services included in the composite rate.

I11. Research to Develop a Bundled Prospective Payment System for ESRD Services



Although both the BIPA and the MMA directed the Secretary to develop a bundled
ESRD PPS, the CMS began research toward that objective prior to the enactment of
BIPA. In September 2000, the CMS awarded a multi-phased research contract to the
UM-KECC. The first phase of that research was designed to test the feasibility of
developing a bundled ESRD PPS based on currently available administrative data. The
CMS requested UM-KECC to do the following:

¢ identify and evaluate accessible renal-related databases to determine their
usefulness for the development of an expanded outpatient ESRD PPS;

e perform a case-mix literature review to determine whether prior research
supported the development of a case-mix adjuster for use in a bundled
ESRD PPS; and

e develop patient and facility-level analytical files for hypothesis testing,
data validation, and concept modeling.

UM-KECC reported its findings to CMS in an August 2002 report, An Expanded
Medicare Outpatient End Stage Renal Disease Prospective Payment System, Phase |
Report [14]. That report outlined the magnitude of the task, and provided much
information on many of the issues that would need to be addressed before a bundled PPS
could be developed. The Phase | Report from UM-KECC, which formed the basis for the
Secretary’s May 2003 report to Congress, Toward a Bundled Outpatient Medicare End
Stage Renal Disease Prospective Payment System [15], contained three major
conclusions:

1. Existing data are adequate for proceeding with the development of an expanded
or bundled outpatient ESRD PPS.

2. Based on available clinical information for ESRD patients, it is feasible to
further examine and possibly develop methods of case-mix adjustment in order to
target greater payments to facilities treating more costly resource-intensive
patients.

3. Current quality review initiatives provide a foundation for monitoring to assure
quality of care for ESRD patients after implementation of a bundled ESRD PPS.



Section 623 of the MMA that was enacted in December 2003 affected the composite
payment system [16]. That section of the law required revision of payments for ESRD
services, effective January 1, 2005, and provided:

e anincrease of 1.6 percent to the composite payment rates;

e an add-on to composite rate payments to account for the difference in
payments for separately billable drugs based on a revised drug pricing
methodology compared to the prior drug pricing methodology;

e a basic case-mix adjustment to a facility’s otherwise applicable composite
payment rate reflecting a limited number of patient characteristics;

e that total payments under the basic case-mix adjusted composite payment
system be budget neutral,

e anannual update based on the projected growth in expenditures for
separately billed drugs, with such update applied to the composite rate;

e authority to implement a revised wage index to adjust the composite
payments for area differences in wage levels; and

e reinstatement of the ESRD exceptions process for pediatric facilities
(effective October 1, 2002) [17].

The basic case-mix adjustments to the composite payment rates implemented as a result
of section 1881(b)(12) of the Social Security Act, as added by Section 623(d)(1) of the
MMA (Appendix 4), are important in providing a foundation for the development of the
bundled ESRD PPS.

IV. The Basic Case-Mix Adjustment System

Each ESRD facility’s composite rate represents a fixed payment for a bundle of services
that comprise routine maintenance dialysis treatment. Services outside of this bundle,
mainly injectable medications and non-routine laboratory tests, are billed separately and
paid for on a fee-for-service basis. The composite rate was developed from Medicare
cost report data that do not distinguish differences in resource use among patients
because cost reports represent facility costs. Since it was based on Medicare cost report
data, the composite rate system did not include an adjustment for case-mix from its
inception on August 1, 1983 until April 1, 2005.

Patients vary in the resources required to furnish routine dialysis such as staff and
equipment time. For example, all other things being equal, larger patients cost more to
deliver the same dose of dialysis than do smaller patients. Also, severely debilitated or
aged patients may require more staff time than do younger healthier patients. Because of
the variation in resources required to furnish routine dialysis, facilities that treat a greater
than average proportion of resource-intensive patients could be economically
disadvantaged if they are paid a rate based on average resources. Patients costlier than
average to dialyze could have faced difficulties gaining access to care because a fixed
composite payment rate provided a disincentive to treat such patients. The purpose of a
case-mix adjustment based on patient characteristics is to make higher payments to
ESRD facilities treating more costly patients, according to objective quantifiable criteria.
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Such an adjustment would reduce the disincentives to treat or provide the optimal dose of
dialysis to such patients.

The costs of providing the routine dialysis services that are paid under the composite rate
are reported on the Medicare cost reports for hospital-based and independent ESRD
facilities (Forms CMS 2552-96 and CMS 265-94, respectively). Patient-level data on the
costs of furnishing composite rate services are not collected because these costs are
included as part of the composite rate and not separately billed. However, earlier UM-
KECC research revealed considerable variability in costs and patient characteristics
across dialysis facilities, and that several patient characteristics predicted facility costs
[18].

In order to determine a basic case-mix adjustment that could be applied to each ESRD
facility’s composite rate, UM-KECC further examined the relationship between facility-
level costs for composite rate services based on the Medicare cost reports for hospital-
based and independent facilities, and the average characteristics of patients treated by the
facility. The research used data from Medicare cost reports for 3,254 independent and
hospital-based ESRD facilities for 2000 to 2002, patient characteristics/comorbidity data
from CMS’s Medical Evidence Form 2728 for 1995 through 2002, and Medicare claims
for approximately 360,000 ESRD patients [19]. Based on standard techniques of
multiple regression analysis and using seven facility control variables [20], UM-KECC
found that age and body size had a significant relationship to composite rate costs. The
body size variables were body surface area (BSA) [21] and body mass index (BMI) [22],
calculated from a patient’s height and weight.

A BMI less than 18.5 kg/m? is considered a clinical measure of being underweight and is
an indicator of patients who are malnourished or suffering from comorbidities such as
wasting syndrome. BSA is closely associated with the duration and intensity of dialysis
required to achieve targets for dialysis adequacy. Facilities with a larger proportion of
patients with a greater than average BSA, or with a BMI lower than 18.5, were found to
have greater composite rate costs. The research also revealed a U-shaped relationship
between age and composite rate costs, with the youngest and oldest age groups incurring
greater costs for composite rate services [23].

Although several comorbidities were found to have a statistically significant relationship
to composite rate costs, CMS did not adopt them to develop the basic case-mix
adjustments mandated by the MMA [24]. For some comorbidities, the relationship to the
composite rate costs was not stable over time and, therefore, could not be a good
indicator of greater composite rate costs. Other comorbidities, such as AIDS/HIV, raised
privacy concerns over their disclosure. Furthermore, establishment of the diagnostic
criteria used in connection with specific comorbidities required further study.

A few findings were surprising. For example, several patient characteristics, notably
diabetes (type 1 or 2) that generally are important in the etiology of ESRD, did not show
statistically significant relationships to composite rate costs [25]. While the result that
facilities with the greatest number of the oldest patients incurred greater costs for
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composite rate services was expected, the finding that so did those facilities with a higher
proportion of patients in the youngest age group (a group that excludes pediatric patients
or those less than age 18), was not [26]. These relationships were further explored in a
published report based on this research [23].

The outcome of UM-KECC’s research [27] was a set of basic case-mix adjusters or
multipliers for ESRD patients based on three variables. These variables were (1) the
patient’s age (five groups), (2) BSA (a patient-specific value based on incremental
differences from the national patient average), and (3) BMI category (two groups; value
either less than, or equal to/greater than 18.5 kg/m?). CMS also developed a special
adjuster for pediatric patients outside of UM-KECC’s research methodology based on
analysis of a sample of Medicare cost reports. The adjuster for each of these three
variables is multiplied by the facility’s composite rate to yield the “basic” case-mix
adjustment for each ESRD patient according to the specified patient characteristics [28].

These adjusters were as follows:

Adge Group Composite Rate Multiplier
Pediatrics (age < 18) 1.62*

18-44 1.223

45-59 1.055

60-69 (reference group) 1.000

70-79 1.094

80+ 1.174

Body Surface Area (BSA)

(per 0.1 m? change in BSA from national ~ 1.037
average of 1.84)

Low Body Mass Index

(< 18.5kg/m?) 1.112
* Developed by CMS. The age, BSA, and BMI multipliers do not apply under the basic case-mix
adjustment for patients under age 18.

The above multipliers were derived from the coefficients from the regression model used
to predict ESRD facility differences in composite rate costs. For example, the case-mix

adjuster for a 47 year old person who is underweight (BMI < 18.5 kg/m?) and has a BSA
of 2.0 m? would be calculated as follows:
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Age Factor = 1.055

BSA Factor = 1,037 ?0180/01 = 1 037 3% = 1,060
Low BMI Factor = 1.112

Case-Mix Adjuster = 1.055 x 1.060 x 1.112 = 1.244

The resulting case-mix adjustment factor of 1.244 for this patient would be applied to the
ESRD facility’s otherwise applicable composite rate [29]. A complete discussion of the
regression methodology used to develop the basic case-mix adjustments is contained in
the UM-KECC report to CMS [27] and the Federal Register notice implementing the
adjustments beginning April 1, 2005 [28]. The approach used was similar to the
methodology described on pp. 22-23 of this Report with respect to the analysis of the
composite rate portion of the expanded bundle. Essentially, the regression coefficients are
used to estimate the difference between a facility having 100% of patients in a risk group,
and a facility having 0% of patients in a risk group. The basic case-mix regression model
had an R? of 35.95%. A model that included control variables had an R? of 34.88%.

Therefore, the patient characteristics contributed an additional 1.07% to the overall R?.

This basic case-mix adjustment system was proposed and finalized in the Calendar Year
(CY 2005) Physician Fee Schedule and the adjustments began on April 1, 2005. It is
important to note that the basic case-mix adjustment as described only affects the
composite rate. It does not reflect costs associated with separately billable services,
including many drugs, laboratory tests, or services delivered by other types of providers
such as inpatient hospitals and physicians. In particular, patient characteristics that affect
separately billable services are not necessarily related to the cost of composite rate
services used in the basic case-mix adjustment. Because of the importance of separately
billable services as a measure of the dialysis resources used for each patient in the context
of developing a bundled ESRD PPS (hereafter referred to as the ESRD PPS), we turn to
that task in the following sections.

V. Elements of a Bundled Prospective Payment System

As with any prospective payment system, there are a number of key design features.
(1)—A prospective payment system needs to have a scope of services that are included in
the bundled rate and it needs to have a unit of payment. In this report, we discuss various
bundles and consider two potential units, an expansion of the current per treatment unit
used (i.e., the composite rate) and a per month unit. Each unit has advantages and
disadvantages.

(2)--Payment units in prospective payment systems have case-mix adjustments in order to
reflect the variation of resources for different kinds of patients.

(3)--Prospective payment systems often entail some type of geographic adjustment to
reflect relative differences in resource costs among geographic areas.

(4)—Prospective payment systems often have special adjustments such as for outlier
cases, or special characteristics of facilities, e.g., rural location or size of facility.
(5)—Prospective payment systems often have design and implementation issues unique
to the particular type of service. In the case of ESRD services, the special issues include:
separation of rates or a consolidated single rate for hospital-based and independent
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facilities; coverage of oral Part D versions of Part B intravenous drugs; billings for
clinical laboratory services furnished by independent laboratories; payment for peritoneal
dialysis; payment for Method | and Method 11 home dialysis patients; continuation of
exceptions for pediatric facilities; payment for patient training; beneficiary coinsurance of
a bundled rate; etc.

(6)—A prospective payment system involves numerous operational, administrative, and
systems issues. The larger the systems changes required the more time would be needed
to implement a policy. More significant systems changes would take more than 5
months. The time frames for when these systems changes can begin is after rulemaking
occurs, and that can happen only after the final policy development needed for
rulemaking is completed. In addition, successful implementation of a new prospective
payment system requires extensive provider education.

(7)—Prospective payment systems involve setting the initial payment rates and a process
for considering future changes and updates to these initial payment rates. Initial payment
rates under prospective payment systems are often based on expenditures that occurred
under the prior system or the expenditures that would be projected to occur in the absence
of the prospective system. In the case of ESRD, questions have been raised about the
excess use of EPO in recent periods and CMS has taken action by implementing its EPO
monitoring policy in April 2006. Use of such expenditures in setting initial rates under a
prospective system would carry forward EPO spending from the prior years. However,
spending from previous years should be adjusted downward to account for the excessive
use of EPO in recent periods when setting the PPS rates, either initially or as soon data
are available to make such an adjustment. If data analysis supports such an adjustment to
the extent behavorial changes occur in the industry in response to the EPO monitoring
policy, we expect to be able to capture the effect in our analysis of the most current data.
Prospective payment systems usually entail processes for consideration of updates so we
discuss an ESRD market basket.

(8)—Prospective payment systems encourage providers to more efficiently furnish
services. The larger the bundle, the more opportunities exist for a provider to achieve
efficiency. However, a bundled prospective payment raises concerns that some providers
may furnish fewer services that might be medically needed. An important feature of the
bundled ESRD PPS is ensuring the quality of services furnished to beneficiaries,
particularly that they receive all medically necessary services.

V1. The ESRD Services Bundle and Unit of Payment

A. Defining the Payment Bundle

As noted previously, CMS currently utilizes a partial PPS known as the composite
payment rate to pay the costs of outpatient maintenance dialysis services for ESRD
beneficiaries. We refer to this collection as the “ESRD bundle.” In general, bundled
payments for the composite rate are made to approved Medicare ESRD facilities on
behalf of beneficiaries receiving dialysis in facilities or beneficiaries that have chosen
Method | home dialysis [30]. The composite rate bundle includes maintenance dialysis
treatments, all necessary dialysis services including routinely provided drugs, tests,
equipment, supplies, and staff time. The observation and monitoring of the condition of a
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patient’s vascular access are included as part of the composite rate service bundle.
However, outpatient procedures necessary to maintain a patient’s vascular access are not.
These services are separately billable. Dialysis facility providers also furnish ESRD-
related injectable drugs and arrange for non-routine laboratory testing. The facilities
separately bill for these items under the applicable Part B fee-for-service payment
schedules. In 2005, the ESRD composite rate represented approximately 60 percent of
total Medicare payments per dialysis treatment with separately billable drugs and
biologicals, and laboratory tests representing the remaining 40 percent [31].

Outpatient ESRD-related healthcare services are furnished to ESRD beneficiaries by
various types of outpatient providers. Bundled outpatient dialysis services of the
composite rate, in combination with the separately billable injectable drugs and non-
routine laboratory tests managed by dialysis facilities, capture a significant portion of the
outpatient ESRD-related care. However, the full range of care furnished to ESRD
patients extends beyond the purview of outpatient dialysis facilities and includes items
and services furnished by physicians, vascular access clinics, and other outpatient
facilities. At the present time, services furnished by these provider types are outside the
scope of the ESRD composite rate bundle, and thus, not necessarily coordinated with
dialysis facility providers. In addition, these services are paid under separate Medicare
Part B payment methodologies.

Laboratories are paid by the dialysis facility for laboratory tests that are included in the
ESRD composite rate bundle. However, laboratories bill Medicare Part B separately on a
fee-for-service basis for laboratory tests that are not bundled into the composite rates paid
to ESRD facilities. Such laboratory tests may include those which are determined by the
physician to be needed at a greater frequency than what is built into the composite rate.

Physicians also furnish services to ESRD patients related to dialysis. Medicare pays for
dialysis-related physicians’ services under Medicare Part B on a capitated basis, referred
to as the monthly capitation payment (MCP). The MCP is paid to a designated physician
who is responsible for supervising a patient’s ESRD care. MCP physicians manage
patients with chronic renal failure by conducting assessments and care planning,
monitoring laboratory results and the adequacy of dialysis treatment, and managing
anemia and other conditions secondary to chronic renal failure. The MCP does not cover
physicians’ services unrelated to dialysis such as surgical services (repair of existing
accesses) or interpretation of tests that have a professional component (e.g.
electrocardiograms). Such services are separately billed by the physician who furnishes
such services. Outpatient vascular access clinics are paid under Medicare Part B and
provide access placement as well as vascular access maintenance.

CMS-sponsored research evaluated the extent to which services not currently under the
purview of dialysis facilities, such as physician assessment and management, vascular
access maintenance, and ESRD-related inpatient and outpatient hospitalizations, might be
pooled together and paid under one comprehensive bundled PPS. Figures 1 and 2
provide two alternatives for an expanded ESRD bundle with Figure 1 representing a
broader range of possible services, and Figure 2 a more targeted range of services. In an
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effort to maintain consistency with the current outpatient ESRD fee-for-service based
payment system, we have limited both alternatives to the inclusion of Medicare Part B
services, excluding Medicare Part A ESRD-related inpatient hospitalizations.

The broader of the two alternative bundles could include: (a) composite rate services; (b)
ESRD-related separately billable injectable drugs; (c) laboratory tests used in furnishing
dialysis services that are currently not included in the composite rate; (d) other dialysis-
related services (e.g. syringes used in the administration of ESRD-related injectable
drugs); (e) MCP services; (f) outpatient vascular access maintenance; and (g) ESRD-
related outpatient hospital services.

Figure 1. Expanded Bundle 1

Expanded

Part B

ESRD

Bundle

1 1 1 1 1 1

Composite| | ESRD- ESRD- Other Physicians| | Vascular ESRD-
rate related related Dialysis- | |” Services| | Access related
Services | [Injectable| |Laborator related Services | [Outpatient
Drugs y Services| | Services Hospital
Services

This first approach could provide greater opportunity for efficiency and coordination of
care by the ESRD facility. However, the analysis has not been conducted regarding the
feasibility of including MCP services, outpatient vascular access services, or ESRD-
related outpatient hospital services in an ESRD bundled payment. Since some of these
services are not furnished by the ESRD facility, their inclusion in a bundled payment may
present a different set of issues than the inclusion of separately billed drugs and
laboratory tests. Thus, while this report discusses an expanded bundle, these services are
not included as part of the bundled ESRD PPS analysis. Expanding the bundle to include
these services could be considered based on further research and analysis.

An alternative version of the expanded ESRD bundle would include: (a) composite rate
services; (b) ESRD-related separately billable injectable drugs; (c) laboratory tests used
in furnishing dialysis services that are currently not included in the composite rate; and
(d) other dialysis-related services such as supplies and blood products. Certain oral
medications that substitute for injectable drugs commonly used in ESRD patients (e.g.,
iron and vitamin D preparations) could also be included in the bundle. Please refer to
section X. B. “Potential for Duplicate Payment Under Medicare Part B and Part D” for
further discussion of these drugs.



Figure 2. Expanded Bundle 2
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A bundle that includes payments for services furnished by dialysis facilities would cover
96 percent of composite rate and separately billable services, with payments to
independent laboratories, representative of the separately billable laboratory tests,
accounting for the remaining 4 percent of the total [32].

Similar to the current ESRD composite rate bundle, payments for the expanded bundle
could be made to the dialysis facility. The dialysis facility could pay independent
laboratory suppliers for providing ESRD-related laboratory testing ordered by the MCP
physicians. Since this approach focuses on services furnished by dialysis facilities, it
would reduce administrative costs by eliminating the need for separate fee-for-service
drug and laboratory claims submission, and is feasible based on UM-KECC analysis of
dialysis-related Medicare claims data.

B. Unit of Payment

About 92 percent of outpatient ESRD beneficiaries requiring dialysis undergo
hemodialysis (HD), furnished either in facility or at home. The most typical schedule is
three sessions per week, each session averaging three to four hours. The remaining 8
percent use peritoneal dialysis (PD). PD is usually done at home, with or without
machine assistance. Unlike HD, which involves the circulation of the patient’s blood and
filtration of toxins using an artificial kidney machine, PD removes blood toxins through
the draining of the dialysate from the lining of the abdomen or peritoneum several times
daily. A form of PD, nocturnal PD, can also be done with machine assistance while the
patient sleeps.

ESRD facilities receive composite rate payments for PD patients equal to three times the
otherwise applicable composite rate per treatment, for each week a patient is on PD. For
example, a facility’s payment for a patient on PD for 21 days would be equal to 21/7 x 3
or 9 times the composite rate. This payment method for PD patients has existed since the
beginning of the composite payment system in 1983.

The Secretary’s May 2003 report [33] pointed out that some critics have argued that the
composite rate’s three times weekly payment structure regardless of dialysis modality has
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discouraged innovative treatment methods that could often lead to better clinical
outcomes for patients and an enhanced quality of life. In recent years, ESRD facilities
have relied heavily on separately billable drugs as a source of revenue growth. Some
believe that this reliance on separately billable services has impeded the greater use of
less costly PD and alternative treatment regimens such as nocturnal dialysis, home HD
using compact portable dialysis machines, and shorter but more frequent dialysis sessions
(1.5 to 2 hours).

An ESRD PPS combining composite rate and separately billable services furnished
during a specified interval of time would provide the financing flexibility to use whatever
forms of dialysis were in the patient’s best interests. Because of Medicare’s usual
monthly billing cycle, an ESRD PPS based on monthly payments is a frequently
mentioned approach. A unit of payment for an entire month is technically feasible.
However, certain issues would need to be addressed such as hospitalization, the day of
the month dialysis started, interruption of dialysis, and movement to other facilities. The
alternative to a monthly unit of payment is the current system, which is per treatment.

In the next section, there is a description of the databases used in the case-mix analyses.
Then the section describes the case-mix adjustments that could be used for a per
treatment bundled prospective payment rate for ESRD services. After that, there is a
discussion of the case-mix adjustments that could be used for a per month model. In both
cases, the case-mix system is based on research from the CMS-sponsored contractor,
UM-KECC.

This report highlights relevant results from UM-KECC’s extensive analyses in support of
the development of the case-mix adjustments for these two units of payment for the
bundled ESRD PPS. The UM-KECC’s complete report will be made available on the
internet upon its completion.

VII. Data and Techniques Used in Analyzing Case-Mix Adjustments for Per
Treatment and Per Month Units of Payment

In section 1V, we pointed out the relative stability of composite rate and separately
billable payments among several categories of outpatient ESRD services as reported on
Medicare claims. Figures 3 and 4 reveal that for 2001 and 2005, a bundle that includes
payments for services furnished by dialysis facilities would cover at least 96 percent of
composite rate and separately billable services. Payments in 2005 to other providers,
mainly independent laboratories for laboratory tests provided to ESRD patients,
accounted for the remaining 4 percent of the total.



Figure 3. Total Medicare Allowable Payments,
by Service Provider Type, 2001
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Figure 4. Total Medicare Allowable Payments,
by Service Provider Type, 2005
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As shown in figures 5 and 6, composite rate services and separately billable services
represent 60 percent and 40 percent, of total payments.

Figure 5: Total Medicare Allowable Payments (in Millions),
by Type of Service, 2001
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Figure 6: Total Medicare Allowable Payments (in Millions),
by Type of Service, 2005
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For purposes of establishing the services which comprise the bundled ESRD PPS options
which are the subject of this Report, CMS has specifically defined the bundle based on
the availability of cost and payment information as follows:
e Composite rate services as measured using composite rate costs as
computed from the Medicare cost reports.
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e Injectable drugs that are separately billed by dialysis facilities on Medicare
outpatient institutional claims.

e Laboratory tests that are separately billed by dialysis facilities.

e Laboratory tests ordered by a physician who received monthly capitation
payments for treating ESRD patients that are separately billed by
independent laboratories on claims submitted to Medicare carriers.

e Other services separately billed by dialysis facilities that are used in
conjunction with injectable medications or laboratory tests, such as blood
products, syringes, and other dialysis supplies.

While cost information for composite rate services is available from the Medicare cost
reports, the cost report does not contain information on the costs of the separately billable
categories of services as noted above. Accordingly, the analyses reflected in this Report
for separately billable services rely on separately billable payment information from
Medicare claims.

A. Data Sources

The descriptive statistics, case-mix models, and other analyses presented in this Report
are based primarily on CMS claims files for Medicare ESRD patients, and the Medicare
cost reports for ESRD facilities. Resource utilization for separately billable services was
based on patient-level Medicare outpatient claims for the years 2001 through 2005. Since
composite rate cost information is available only at the facility level, resource utilization
for composite rate services was measured using the Medicare cost reports for each ESRD
facility. The case-mix model for the bundled ESRD PPS relied on Medicare claims and
cost reports for 2002 through 2004, because those years had the most complete data
available.

Several data sources were used for measuring the patient and facility characteristics that
were also used with the case-mix analyses. Patient demographic information was
obtained from the Renal Management Information System (REMIS)/Consolidated Renal
Operations in a Web-Enabled Network (CROWN), and the ESRD Standard Information
Management System (SIMS). These data sources include the CMS Medical Evidence
Form (CMS Form 2728), which is completed at the onset of renal replacement therapy;
patient body size measures were developed from the height and weight values reported
on the Form 2728; and patient comorbidities were measured using the Form 2728,
supplemented with diagnoses reported on Medicare hospital inpatient, skilled nursing
facility, hospital outpatient, hospice, home health agency, and physician claims. The
claims diagnoses were used to identify comorbidities that were not abstracted using the
Form 2728, and to capture changes in patient condition subsequent to the onset of renal
replacement therapy. Dialysis facility characteristics were measured using a combination
of SIMS (ownership type and geographic location), the Medicare cost reports (facility
size), the Online State Certification and Reporting System or OSCAR (hospital affiliation
for satellite units), and other information obtained from CMS (identifying facilities with
composite rate payment exceptions).
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1. Patient Claims Data

The outpatient facility paid claims file is the primary source of information for payments
facilities receive for the treatment of ESRD patients. The “type 72X” bills provided the
detailed data for dialysis payments. The claims files used for the analyses in this Report
are based on patients with at least one claims record for dialysis. Carrier claims and
durable medical equipment claims were used to track dialysis-related payments made to
other providers such as independent laboratories.

As the case-mix analyses were generated, the most complete annual data available were
for CY 2004. As CY 2005 claims became available, they were included in trend
analyses. The claims data counts were as follows:

Medicare Dialysis Patients, Sessions, Facilities and Claims by Calendar Year 2001
through 2005

2001 2002 2003 2004 2005
Medicare Dialysis
Patients 270,026 284,654 298,048 307,805 317,511
HD Equivalent Dialysis
Sessions 27,910,493 29,919,658 31,943,850 33,602,322 33,438,754
Facilities 4,069 4,255 4,419 4,571 4,671
Patient-Month Claims 2,528,429 2,689,067 2,827,373 2,929,831 3,030,048

2. Medicare Cost Reports

Facility-level cost and treatment data were obtained from the CMS Medicare Independent
Renal Dialysis Facility Cost Report (Form CMS 265-94) and the Medicare Hospital Cost
Report (Form CMS 2552-96). The number of available cost reports that contained
necessary cost and treatment data for purposes of the composite rate cost analyses were
as follows:

Available Cost Reports, by Facility Type, by Calendar Year 2002 through 2004

Facility Type 2002 2003 2004
Independent 3379 3663 3739
Hospital-based 430 408 387

Total 3809 4071 4126

For most facilities, a single cost report encompassed the entire calendar year. For fiscal
year cost reports that spanned two calendar years, a weighted average was used based on
the proportion falling within each calendar year.
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3. Patient Claim and Cost Report Summary Data 2002-2004

Case-mix analyses were based on data sets that linked claims and cost report data for
each year from 2002 through 2004. Claims data for patients treated in hospital satellite
facilities were linked to the parent hospital using OSCAR, since cost reports are only
submitted by the parent facility. The following table shows the resulting analysis files
that included both claims and cost report data for measuring separately billable and
composite rate resource utilization.

Medicare Dialysis Patients, Sessions, and Claims for Facilities with Cost Reports, by
Calendar Year 2002 — 2004

2002 2003 2004
Medicare Dialysis Patients

267,790 287,906 296,058
HD Equivalent Dialysis
Sessions 28,682,933 31,277,947 32,338,626
Facilities 3,772 4,035 4,120
Patient-Month Claims 2,470,813 2,692,914 2,778,339

4. Data for the Case-Mix Analyses, 2002-2004

The case-mix analyses required data for several patient and facility characteristics. After
the exclusion of statistical outliers or otherwise unusable records, the table below
summarizes the number of records that were used in the primary analyses for both
composite rate and separately billable services:

Medicare Dialysis Patients, Sessions, and Facilities Used in the Final Analyses, by
Calendar Year 2002 — 2004

2002 2003 2004 Pooled, 2002-04
Medicare Dialysis Patients 253,149 274,010 282,049 809,208
HD Equivalent Dialysis 27,004,308 29,637,613 30,709,881 87,351,802
Sessions
Facilities 3,508 3,796 3,870 11,174

The primary case-mix analyses used the pooled data from 2002 through 2004, which
included a total of 809,208 Medicare ESRD patient years and 11,174 facility years. Based
on the patient counts in the above tables, the case-mix analyses included 90.9 percent of
patients with Medicare outpatient dialysis claims during 2002-2004. Over the three year
period, the case-mix analyses included data for 416,001 Medicare ESRD patients treated
in 4,112 dialysis facilities.
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B. Analytical Approach

UM-KECC developed case-mix models using standard techniques of multivariate
regression. In multivariate or multiple regression, a set of independent or predictor
variables are tested to determine the extent to which they can predict or “explain” the
variation in a related dependent or predicted variable. The unit of analysis in such
models is important because the level at which resource use can be measured differs for
composite rate and separately billable services. Separately billable services for individual
patients can be measured using payments from Medicare claims. However, the available
measure of resource use for composite rate services consists of costs from the Medicare
cost reports. These costs do not distinguish patient-specific differences in resource use
within facilities, because they combine treatment costs for all of the patients treated in
each ESRD facility. Given this limitation in measuring resource utilization for composite
rate services, UM-KECC considered two models for the estimating equations.

Under the one-equation bundled PPS model, composite rate costs and separately billable
payments for all patients treated at the facility are added together. When the result is
divided by the number of ESRD treatments, the predicted or dependent variable of
bundled ESRD services reflects a facility-level model of combined composite rate and
separately billable services. This approach has the relative simplicity of having the case-
mix adjustments based on a single statistical model estimated at the facility level.

The other approach, which we refer to as the two-equation bundled PPS model, relies on
two regression equations, one to predict variation in composite rate costs at the facility
level, and the other to predict variation in separately billable payments at the patient
level. This approach has the advantage of measuring patient-level variation in the
utilization of separately billable services that is available from the Medicare claims. In
addition, separate composite rate and separately billable regression equations can be
readily combined into a single payment equation.

In an extensive series of analyses, UM-KECC determined that application of the one-
equation bundled PPS model (i.e., a facility-level model) yielded very different
regression coefficients for a number of potential case-mix adjusters compared to the two-
equation bundled PPS model. These differences were attributed to the correlation
between the tested case-mix variables and unobserved facility characteristics. UM-
KECC concluded that a patient-level model would have the advantage of reducing
potential bias related to unobserved facility characteristics, would result in more precise
coefficient estimates, and yield greater stability in these estimates over time [34]. A
patient-level model for the separately billable services can be combined with a facility-
level model for composite rate services to yield a single payment equation. This is the
approach adopted to develop the case-mix adjusters for the per tre