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EXECUTIVE SUMMARY

This technical report describes the hospital-level, risk-standardized 30-day episode-of-care payment
measure for acute myocardial infarction (AMI) developed by Yale New Haven Health Services
Corporation — Center for Outcomes Research & Evaluation (YNHHSC/CORE) under contract with the
Centers for Medicare & Medicaid Services (CMS). A risk-standardized payment measure for an AMI
episode of care that spans from admission through 30 days post-admission provides information that
will support hospital efforts to optimize and coordinate care.

Context of Medicare Spending and Value Assessments

Medicare spending is estimated to have been $525.0 billion in 2010 with annual growth rates projected
to be 6.3% for 2013 through 2020. This growth in spending is unsustainable and highlights the need to
understand the value of care Medicare buys with every dollar spent. High-value care can be illuminated
by assessing hospitals on both cost and quality measures. In this report, we describe the development of
a “cost” measure that evaluates the cost of care for Medicare patients from the CMS perspective. We
developed this measure to align with current quality of care measures to facilitate the profiling of
hospital value.

Using Payments for Medicare Patients

Costs are often approximated using hospital charges, converting hospital charges to costs based on cost-
to-charge ratios, or estimated based on Medicare payments. Because we are interested in measuring
costs from Medicare’s perspective, we focused on payments made for Medicare patients for a 30-day
episode of care for AMI. Payments for Medicare patients are calculated from a combination of Medicare
claims and CMS data. Using CMS’s clearly defined Prospective Payment Systems and Fee Schedules in
combination with Medicare claims allows for the removal of payment adjustments that are not directly
related to care (e.g., geographic factors and policy adjustments) across all care settings, services, and
supplies.

Measuring AMI

By focusing on one specific condition, value assessments may provide actionable feedback to hospitals
and incentivize targeted improvements in care. AMI is a common condition in the elderly with
substantial variability in payments due to different practice patterns. Quality measures for AMI such as
30-day AMI risk-standardized mortality (RSMR) are already publicly reported. In the context of its
publicly reported quality measures, AMI is an ideal condition in which to assess payments for Medicare
patients and relative hospital value.

30-Day Episode of Care

When considering hospital payments, we focused on an “episode of care” triggered by admission for
several key reasons. First, hospitalizations represent brief periods of illness that require ongoing
management post-discharge. Second, decisions made at the admitting hospital affect payments for care
in the immediate post-discharge period. Third, attributing payments for a continuous episode of care to
admitting hospitals may reveal practice variations in the full care of the illness that can result in
increased payments. Fourth, a 30-day preset window provides a standard observation period by which
to compare all hospitals. Lastly, we designed the AMI payment measure to be aligned with AMI quality
measures, i.e. CMS'’s publicly reported AMI mortality measure, which is reported 30 days after
admission. The AMI payment measure captures payments for Medicare patients across multiple care
settings, services, and supplies (i.e., inpatient, outpatient, skilled nursing facility, home health, hospice,
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physician/clinical laboratory/ambulance services, and durable medical equipment, prosthetics/orthotics,
and supplies).

Payment Calculation

The overarching goal of the measure is to calculate payments that reflect differences in the care
provided for patients with AMI rather than differences based on geography or policy adjustments. In
order to remove payment adjustments unrelated to clinical care we developed the measure by
“stripping” or “standardizing” payments as detailed below:

e Stripping refers to removing geographic differences and policy adjustments in payment rates for
individual services.

e Standardizing refers to averaging payments across geographic areas for those services where
geographic differences in payment cannot be stripped.

By removing payment adjustments unrelated to clinical care, our measure reflects differences in
payment due to practice variation at the hospital level. The body of the report presents the current
measure specifications, methodology, and results in detail. Although the methodology of this payment
measure is developed for AMI, it can be applied to other disease conditions such as heart failure and
pneumonia.

Statistical Model

To calculate hospital-specific risk-standardized payments, we estimated hierarchical generalized linear
models. This strategy accounts for within-hospital correlation of the observed outcomes and
accommodates the assumption that underlying differences in quality across hospitals lead to systematic
differences in outcomes.

Findings

Wide variation in payments for an AMI episode of care persists after considering transfers, removing
Medicare payment adjustments that are not related to clinical care (e.g., geographic factors and policy
adjustments), and adjusting for case mix.
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1.1.

1.2.

1. INTRODUCTION

Background

Medicare spending is estimated to have been $525.0 billion in 2010 with annual growth rates projected
to be 6.3% for 2013 through 2020 due to both an increase in the Medicare population as well as
Medicare spending on each beneficiary.' Further projections anticipate an exhaustion of Medicare’s
Hospital Insurance Trust Fund (Part A) by 2024.2 The growth in spending is unsustainable and highlights
the need to understand the value of care Medicare buys with every dollar spent.

Given the urgency of the Medicare Hospital Insurance Trust Fund and the fact that Medicare pays for
40-50% of hospitalizations nationally,® hospital costs are a natural venue in which to deconstruct
payments for Medicare patients. Yet payments to hospitals are difficult to interpret in isolation. Some
high-payment hospitals may have better clinical outcomes when compared with low-payment hospitals;
other-high payment hospitals may not. For this reason, the value of hospital care is more clearly
assessed when pairing hospital payments with hospital quality.

A measure of payments for Medicare patients to hospitals that is aligned with current quality of care
measures will facilitate profiling hospital value (payments and quality). Under contract with CMS, we
developed a measure of payments for Medicare patients that reflects differences in the management of
care for patients with acute myocardial infarction (AMI) both during hospitalization and immediately
post-discharge. AMI is a condition with substantial variation in costs of care and for which there are
well-established publicly reported quality measures, and is therefore an ideal condition for assessing
relative value for an episode of care that begins with an acute hospitalization. By focusing on one
specific condition, value assessments may provide actionable feedback to hospitals and incentivize
targeted improvements in care.

Understanding both inpatient and post-discharge costs will become increasingly important with the
push toward Accountable Care Organizations (ACOs).* These ACOs are intended to create financial
incentives for providers to work together to treat an individual patient across care settings, including in
doctor’s offices, hospitals, and long-term care facilities. The Medicare Shared Savings Program will
reward ACOs that lower growth in health care costs while meeting quality metrics. Participation in ACOs
is currently voluntary, but the growing interest in ACOs emphasizes the importance of characterizing the
association between quality of care and payments for Medicare patients for an episode of care triggered
by hospitalization.

Assessing Cost of Care by Measuring Payments for Medicare Patients

There are many different ways to measure cost including, but not limited to, approximations using
hospital charges, conversions of charges to costs using cost-to-charge ratios, and estimations based on
Medicare payments.

Hospital charges are the prices a hospital sets for its services. Hospital costs — the fixed and variable

expenses incurred by the hospital in providing the services — are just one of many factors that influence
the amount a hospital charges for services. Other factors may include: input prices, target profit
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1.3.

1.4.

margins, competition, and the necessity of recouping the costs of uncompensated care. Hospital charges
often do not accurately reflect true costs of care.

Cost-to-charge ratios help translate hospital charges into cost. Cost-to-charge ratios are defined as a
hospital’s total expenses divided by the sum of the hospital’s gross patient revenue and other operating
revenue. In order to apply a hospital’s cost-to-charge ratio, researchers must use the Medicare hospital
cost reports in combination with Medicare claims data. Inherent in this process are problems with the
data, which are magnified when trying to use more than one data source. Specifically, cost centers
identified in the cost reports may not match revenue centers in the claims files, making the payment
calculation via this method impossible for some hospitals.’

Payments for Medicare patients are generated from a combination of Medicare claims and CMS data.
Using CMS's clearly defined Prospective Payment Systems and Fee Schedules in combination with
Medicare claims, allows for the removal of payment adjustments that are not directly related to care
(e.g., geographic factors and policy adjustments) across all care settings, services, and supplies. For this
task, we have defined the “cost” of care as payments made for Medicare patients for an AMI episode
of care.

Measuring AMI Payments

By focusing on one specific condition, value assessments may provide actionable feedback to hospitals
and incentivize targeted improvements in care. AMI is a common condition in the elderly with a
substantial range in payments due to different practice patterns. Furthermore, because 30-day all-cause
mortality and readmission measures for AMI are already publicly reported, AMI serves as a model
condition for examining the association of payments for an episode of care with the quality of a
hospital’s care.

Additionally, AMl is clinically complex, commonly requiring the coordination of care between two or
more hospitals for the acute admission. These transfer scenarios may be less important in other disease
processes, but require the consideration of Medicare’s transfer payment policies for the development of
this payment measure. Thus, applying this methodology to other clinical conditions could be facilitated
by beginning with AMI.

Episode of Care

When considering payments to hospitals, we focused on a 30-day “episode of care” triggered by
admission for several key reasons. First, hospitalizations represent a brief period of acute illness that
requires ongoing management post-discharge. Second, decisions made at the admitting hospital affect
not only the hospitalization payments, but payments for care in the immediate post-discharge period.
Third, assessing payments for a continuous episode of care may reveal practice variations in the full care
of the illness that triggered admission. For instance, lower inpatient payments may be counterbalanced
by greater dependence on post-acute care, such as skilled nursing, in some regions. Such patterns would
not be visible in an inpatient-only measure. Fourth, a 30-day preset window provides a standard
observation period by which to compare all hospitals. Lastly, when pairing payments with quality,
measures should be aligned as much as possible. Most publicly reported quality measures are reported
for a 30-day period after admission or discharge (e.g. RSMR rate and risk-standardized readmission
rate).
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1.5.

Using the Chronic Condition Warehouse (CCW) data, we can track payments for Medicare patients
through the post-discharge period. The CCW data are derived from Medicare claims in the Standard
Analytic Files and contain payments for all care settings, services, and supplies. The CCW data provide a
unique opportunity to gain insight into a cascade of medical events triggered by AMI hospitalization and
the payments associated with those events. The specific goal of this task is to sum payments for
Medicare patients, including index admission as well as post-discharge payments, for: readmission or
other post-discharge inpatient care, skilled nursing facilities, outpatient providers, home health
agencies, hospice care, physician/clinical laboratory/ambulance services, and durable medical
equipment, prosthetics/orthotics, and supplies. This work will be used to better understand differences
in the patterns of post-discharge care and associated payments made for Medicare patients across a
continuum of care beginning with a hospitalization for AMI and following patients 30 days after hospital
admission.

Please note that for easy reference, we sometimes refer to the hospital-level, risk-standardized payment
measure for a 30-day episode of care for AMI simply as the AMI payment measure in this document.

Approach to Measure Development

We developed this measure in accordance with national guidelines and in consultation with clinical and
measurement experts, key stakeholders, and the public. The proposed measure is consistent with the
technical approach to outcomes measurement set forth in the National Quality Forum (NQF) guidance
for outcomes measures,® CMS’s Measure Management System (MMS),” and the guidance articulated in
the American Heart Association’s scientific statements, “Standards for Statistical Models Used for Public
Reporting of Health Outcomes”®and “Standards for Measures Used for Public Reporting of Efficiency in
Health Care.”® During the measure development process, we obtained expert and stakeholder input via
two mechanismes: first, through regular discussions with an advisory working group, and second, through
meetings with a national Technical Expert Panel (TEP).

We held regular conference calls with our working group throughout the measure development phase.
The working group included clinicians and other professionals with expertise in cardiology, biostatistics,
health economics, measure development, and quality improvement. The working group meetings
addressed key issues surrounding measure development, including detailed discussions regarding
specific decisions (e.g., defining the appropriate measure cohort) to ensure the methodological rigor of
the measure.

In addition to the working group and in alignment with the CMS’s MMS, we convened a TEP consisting
of a group of recognized experts and stakeholders in relevant fields to provide input and feedback
during measure development. To form the TEP, we posted a public call for nominations and selected
individuals representing a range of perspectives including those of physicians, health economists,
consumers, hospitals, and purchasers. In contrast to the working group meetings, the TEP meetings
followed a more structured format consisting of the presentation of key issues, relevant data, and our
proposed approach. This presentation was followed by open discussion of these issues with TEP
members.

AMI Payment Measure Methodology Report 11 September 2012



1.6.

We posted the measure specifications and a summary of the TEP discussions publicly, after which we
underwent a 30-day public comment period. We collected these comments through the MMS website
and summarized them for CMS. We also posted the comments verbatim on the MMS website. We
considered all submitted comments during the final stages of measure development.

Aims of the Measure
The primary objective of this work is to develop a 30-day episode-of-care AMI payment measure that:

1. captures differences in the care provided by hospitals for patients with an AMI,

accounts for differences in the care coordinated by hospitals immediately post-discharge,

3. removes variation in payments due to payment adjustments that are not directly related to
clinical care (e.g., geography and policy adjustments),

4. adjusts for hospital case-mix,

assesses relative performance of hospitals, and

6. aligns with AMI quality measures.

N

v

Using administrative claims data, we measure risk-standardized payments for Medicare patients for an
episode of care that begins with an index admission for AMI and ends 30 days after the index admission.
The AMI payment measure captures payments for Medicare patients across multiple care settings,
services, and supplies (i.e., inpatient, outpatient, skilled nursing facility, home health, hospice,
physician/clinical laboratory/ambulance services, and durable medical equipment, prosthetics/orthotics,
and supplies). We remove payment adjustments unrelated to clinical care decisions. By risk-
standardizing the payment measure, we are able to adjust for the case mix at any given hospital and
compare a specific hospital’s AMI payment to an average hospital with a similar case mix. Key decisions
in the development of the AMI payment measure are aligned with key decisions in CMS’s 30-day AMI
RSMR measure.

Our methodology is developed in accordance with accepted standards for outcomes measure

development, including appropriate risk adjustment to allow for fair profiling of institutions and
transparency of specifications.
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2.1.

2.2.

2. METHODS

Overview of Measure Methodology

We developed a hospital-level, risk-standardized payment measure for a 30-day episode of care for AMI.
The measure comprises a single summary payment and uses index admissions from one year of CCW
data (2008) to assess hospital performance. This measure is intended to capture differences in payment
for a 30-day episode of care for AMI at the hospital level. Payments for Medicare patients can vary for a
number of reasons, including:

1. hospital practice patterns,

2. payment adjustments that reflect geography (e.g., paying different amounts for the same
service in different parts of the country),

3. payment adjustments that reflect policies (e.g., indirect medical education and disproportionate
share adjustments) that serve a broader mission of CMS, but do not reflect medical care, and

4. case mix.

To isolate payment variation that reflects practice patterns rather than CMS payment adjustments, we
“strip” or “standardize” payments for each care setting. Stripping refers to removing geographic
differences and policy adjustments in payment rates for individual services from the total payment for
that service. Standardizing refers to averaging payments across geographic areas for those services
where geographic differences in payment cannot be stripped. Stripping and standardizing the payment
amounts allows for a fair comparison across hospitals based solely on payments for decisions related to
clinical care of AMI.

We adjust for case mix differences across hospitals by risk adjusting for patients’ comorbid conditions
identified in claims for acute inpatient hospital stays, hospital outpatient care, and physician, radiology,
and laboratory services for the 12 months prior to the index admission as well as select conditions
indicated by secondary diagnoses codes on index admission. We do not risk adjust for diagnoses that
may be complications of care during the index admission (Appendix A). We used CMS Condition
Category groups (CCs) to define the comorbid risk adjustment variables. Additionally, we risk adjust for
the patients’ age and a history of percutaneous coronary intervention (PCl) and/or coronary artery
bypass graft surgery (CABG).

We use generalized linear modeling to estimate the risk adjustment model and validate the model via a

split sample process. We then use hierarchical generalized linear regression to isolate a hospital-specific
payment signal and to account for the clustering of admissions within each hospital. Finally, we calculate
predicted and expected payments (as defined in Section 2.8) for each hospital.

Dataset

The CCW data are derived from the Medicare claims in the Standard Analytic Files. The CCW data
contain data from the Medicare fee-for-service (FFS) institutional and non-institutional claims,
enrollment and eligibility information, and assessment data for up to 100% of the Medicare beneficiary
population for particular conditions. The data are organized by predefined chronic conditions including
AMI, but can also be used to define individualized patient cohorts as described below. The annual CCW
datasets include claims data from all seven standard files (inpatient, skilled nursing facility, outpatient,
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2.3.

home health agency, hospice, carrier, and durable medical equipment) that can be linked across care
settings, services, supplies, and years using a unique patient identifier. Specific information available in
the CCW data includes diagnosis codes, procedure codes, quantity/units of services used, and payments
made by CMS, patients, and other insurers to care providers. We describe our methodology for
estimating payments for an AMI episode of care below.

Cohort

Although the CCW data make a pre-defined cohort of AMI available, we created our own AMI cohort
from the CCW 2008 100% sample to be aligned with CMS’s publicly reported 30-day AMI mortality
measure. Consistent with the AMI mortality measure, we included hospitalizations with a principal
discharge diagnosis of AMI as classified by the International Classification of Diseases, Ninth revision,
Clinical Modification (ICD-9-CM) code 410.xx, excluding those with 410.x2 (AMI, subsequent episode of
care). A full list of ICD-9-CM codes included in our final cohort can be found in Appendix B. An index
hospitalization is the initial AMI admission that triggers the 30-day episode of care for this payment
measure. We included only those hospitalizations in 2008 from short-stay acute care hospitals in the
index cohort. We restricted the cohort to patients enrolled in FFS Medicare Parts A and B (with no
Medicare Advantage coverage).

If a patient had more than one eligible index AMI admission in 2008, we randomly selected one AMI
admission for three reasons. First, repeated AMI hospitalizations for the same patient are not
independent events. Including all AMI admissions from the same patient would introduce additional
clustering of data within patients which can further complicate the analytic model. Second, because
treatment patterns may differ when caring for a patient with a subsequent AMI, particularly if the event
occurred within months of a “first” AMI, payments for repeated AMI admissions may not be as costly.
The alternative approach of selecting only the “first” AMI admission could overestimate payments, while
selecting only the subsequent AMI admission(s) may underestimate payments. Third, this strategy is
consistent with CMS’s publicly reported AMI 30-day mortality measure.

When using more than one year of data, we do not consider AMI admissions within 30 days of an index
AMI admission as a new “index” admission. This situation arises when a patient has two or more
qualifying index admissions within 30 days of the end of one calendar year and the beginning of the next
(i.e., a patient is admitted for AMI on both December 15, 2008 and January 5, 2009). In this situation,
the first admission is considered the index admission and payments for additional AMI admissions falling
within 30 days of the index admission are captured as part of the first admission’s episode of care.

Consistent with CMS'’s publicly reported measure for AMI RSMR, we consider admissions with transfers
as a single inpatient hospitalization. To confirm the diagnosis, patients with AMI who transferred from
one facility to another are required to have a principal discharge diagnosis of AMI at both hospitals. We
do not include transfers directly from the emergency department (ED) to a second hospital in our
transfer scenario because the CMS payment structure does not classify ED care as an admission. In these
cases, the episode of care begins with an inpatient admission at the receiving hospital.

2.3.1. Index Cohort Exclusions
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We applied several exclusion criteria to the cohort of index admissions as delineated below and
in Figure 1:

o Admissions for patients with fewer than 30 days of post-admission enrollment in FFS
Medicare Parts Aand B
Rationale: This is necessary in order to identify the outcome (payments) in the sample over
our analytic period.

o Admissions for AMI patients who were admitted and discharged on the same- or next-day
(and did not die or get transferred)
Rationale: These patients likely did not suffer a clinically significant AMI.

e Admissions for patients transferred into the hospital
Rationale: The acute episode is included in the measure but episode-of-care payments are
assigned to the hospital where the patient was initially admitted rather than the hospital
receiving the transferred patient.

e Admissions with inconsistent or unknown patient vital status
Rationale: We exclude stays for patients that include inconsistent data (e.g., date of death
precedes date of admission).

e Admissions with unreliable data
Rationale: We exclude stays for patients that include unreliable data (e.g., age is greater
than 115 or gender is discordant on the index admission claim and the denominator file).

e Admissions where patients are discharged against medical advice
Rationale: Hospitals had limited opportunity to implement high quality care.

e Discharges from Maryland and U.S. Territories Hospitals
Rationale: These hospitals are not paid under the IPPS.

e Patients transferred to federal hospitals
Rationale: We do not have claims data for these hospitals; therefore, including these
patients would systematically underestimate payments.

e Admissions without a diagnosis-related group (DRG) or DRG weight for the index
hospitalization
Rationale: We cannot calculate a payment for these patients’ index admission using the
Inpatient Prospective Payment System (IPPS). Lack of payment estimates for these
hospitalizations would result in underestimated payments for the entire episode of care.
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Figure 1. Index AMI Cohort for the 2008 Calendar Year Sample

Total Discharges 2008 Calendar Year
Data Set (N = 284,301)

» Age < 65* (11.4%)

Incomplete administrative data in the
» 12 months prior to or during the index

hospitalization* (13%)

Incomplete administrative data in the
» 30 days following the index admission

{if alive)* (6.7%)

_ Same- or next-day discharge and patient

" did not die or get transferred* (3.8%)

» Transfers into the hospital* (6.8%)

_Inconsistent or unknown vital status”

" (0.00%)

» Unreliable data* (0.00%)

. Discharges against medical advice

T (AMA)* (0.6%)
. Discharges from MD & U.S. Territories

" hospitals* (2.3%)

» Transfers to federal hospitals* (0.01%)

v

Initial Index Cohort 2008 Calendar Year
Data Set (N = 190,818)

Randomly select one hospitalization per
patient

» Hospitalizations not selected (5.3%)

v

Missing DRG or DRG weight* (0.03%)

Final Index Cohort 2008 Calendar Year
Dataset (N = 180,562)

*Categories are not mutually exclusive
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2.4.

Outcome

The primary outcome of this measure is the hospital-level, risk-standardized payment for an AMI
episode of care. The AMI payment measure captures payments for Medicare patients across multiple
care settings, services, and supplies (i.e. inpatient, outpatient, skilled nursing facility, home health,
hospice, physician/clinical laboratory/ambulance services, and durable medical equipment,
prosthetics/orthotics, and supplies). We remove payment adjustments unrelated to clinical care
decisions. By risk standardizing the payment measure, we are able to adjust for case mix at any given
hospital and compare a specific hospital’s AMI payment to an average hospital with a similar case mix.
We define our analytic timeframe as beginning with the index admission for AMI to 30 days post-
admission.

2.4.1. 30-day Timeframe

We considered 30 days post-admission as a clinically reasonable time frame for multiple
reasons:

a. Within a 30-day time frame, payments are more likely attributable to care received during
the index hospitalization and during the transition to the post-discharge setting.

b. The 30-day preset window provides a standard observation period by which to compare all
hospitals.

c. The 30-day post-admission time frame is consistent with the other CMS measures endorsed
by the NQF and publicly reported by CMS, including CMS’s 30-day AMI mortality measure.
We designed the AMI payment measure to align with CMS’s publicly reported AMI mortality
measure to facilitate assessments of health care value.

2.4.2 Prorating Payments

Some claims overlap the beginning or end date of the analytic timeframe. If a claim for payment
began prior to the index admission, but ended in the analytic timeframe, it was excluded from our
calculation. If a claim for payment began within the analytic timeframe, but ended after the last
date of our 30-day post-admission period, we prorated the payment for the claim over the days in
the analytic timeframe (Appendix C).

2.4.3 Transfer Scenarios

Because acute-to-acute hospital transfers are common among Medicare FFS beneficiaries age
65 or older hospitalized with AMI (8% of all index hospitalizations in internal analyses from
2008, data not shown), we included hospitalizations involving transfers in our payment
calculation.

Medicare reduces payments when patients are transferred to another IPPS hospital and have a

length of stay at least one day less than the geometric mean length of stay for the DRG. Under
this policy, transferring hospitals are paid a per diem rate. For stays at the transferring hospital
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2.5.

that are equal to or greater than the geometric mean length of stay for the DRG, transferring
hospitals receive a full DRG payment.’® We assign the per diem rate or the full DRG rate to the
transferring hospital where applicable and then add it to the payment for the hospital that
received the transfer patient to calculate the payment for the index admission. We then
aggregate total patient-level payments for each post-discharge care setting over the defined
time period.

Because the episode of care begins at the time of index admission, we attribute this combined
inpatient payment along with any payments made for post-discharge care to the transferring

hospital Figure 2. This approach aligns with CMS’s publicly reported measure for AMI RSMR.

Figure 2. Episode of Care for Transfer Patient

Inpatient Transfer

Attribution

Post-Discharge Care N Total Payments ]

Day 0 Day 2 Day 30

2.4.4 Removing Payment Adjustments

The overarching goal of the measure is to calculate payments that reflect differences in the care
provided for patients with AMI rather than differences in payments based on geography (e.g.,
cost of living and wage index) or policy adjustments (e.g., indirect medical education and
disproportionate share). Because these payment adjustments do not reflect the care delivered
by hospitals, we remove geography and policy adjustments when calculating payments for each
care setting, service, and supply by stripping or standardizing as described below.

Calculating Payments for Different Care Settings, Services, and Supplies

Medicare pays for health care services using a number of different payment systems that are generally
organized by delivery setting (Appendix D). These payment systems consider not only the products the
Medicare patient is buying in each setting, but also the characteristics of the care provider, the extent to
which the same product may be furnished in different settings, and the market circumstances that affect
providers’ costs. Payment amounts within each payment system are usually updated annually (e.g., the
IPPS) with some fee schedules having quarterly updates (e.g., Durable Medical Equipment/Prosthetics
and Orthotics [DME/POS]). Information on CMS reimbursement rates for each care setting are made
publicly available through either final rules published in the Federal Register, or fee schedules provided
on the CMS website. A summary of Medicare’s reimbursement system for most care settings is publicly
available at the Medicare Payment Advisory Committee (MedPAC) website.” Below, we describe the
key features of these payment systems and how we use these CMS payment algorithms to determine an
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episode-of-care payment for AMI that isolates clinical care decisions. Appendix D provides payment
diagrams for all care settings along with our approach to stripping or standardizing payments.

2.5.1.

Inpatient Care Settings

2.5.1.1. Acute Inpatient Hospitals

Medicare beneficiaries sometimes require hospitalization for an acute illness.

How Medicare Reimburses Acute Inpatient Hospitals

Medicare pays most acute inpatient hospitals through a prospective payment system

(PPS). This system uses DRG-specific weights to calculate a payment above or below the

fixed payment, known as the base payment rate (operating and capital), which reflects

the cost (labor and non-labor) to deliver care to a patient for an average Medicare
hospitalization. The DRG payment covers routine operating costs attributable to patient

care, including nursing services, room and board, and diagnostic and ancillary services.
In addition to the primary discharge diagnosis, DRGs account for up to eight secondary

diagnoses and up to six procedures (e.g. percutaneous cardiovascular procedure with or
without intervention or coronary artery bypass grafting) performed during the stay.

Other factors that inform DRG assignment are age, gender, and discharge destination.
CMS assigns a unique weight to each DRG indicating the relative costliness of inpatient

treatment for patients in a given DRG. Conditions that involve greater resource
utilization (usually associated with procedures, comorbidities, or complications) are

assigned higher DRG weights.

Table 1 demonstrates the calculation of payments for the most frequent DRGs in our

2008 cohort. These DRGs are ordered by the amount of the DRG payment made to
hospitals rather than by the frequency in our cohort.

Table 1. Most Frequent DRGs in AMI Patients in 2008

DRG MS-DRG Title Surgical W[:a?:ht Payment* Io\At)i:)nfi«Isrs]i(::;
233 | Coronary bypass w cardiac cath w MCC Yes 6.4496 $34,935.81 3%
234 | Coronary bypass w cardiac cath w/o MCC Yes 49216 $26,659.03 3%
246 Svelr\; chfr'i‘iaj:;g; /‘;"t:r:‘t‘sg eluting stent Yes 29046 | $15,733.46 4%
248 Cvelr\; chfr'i‘iajzsp/rsct’;‘]':snon'drug'e'““”g stent Yes 25180 | $13,639.35 4%
247 | Perc cardiovasc proc w drug-eluting stent w/o MCC Yes 2.1255 $11,513.28 11%
249 | Perc cardiovasc proc w non-drug-eluting stent w/o MCC Yes 1.8124 $9,817.30 8%
280 | Acute myocardial infarction, discharged alive w MCC No 1.7391 $9,420.25 25%
283 | Acute myocardial infarction, expired w MCC No 1.5787 $8,551.41 6%
281 | Acute myocardial infarction, discharged alive w CC No 1.3126 $7,110.01 15%
282 | Acute myocardial infarction, discharged alive w/o CC/MCC No 1.0617 $5,750.95 9%

* This amount is arrived at by multiplying the FY 2008 operating and capital base payment amounts by the DRG weight

AMI Payment Measure Methodology Report 19

September 2012




Medicare makes a number of payment adjustments which affect the total payment for
an inpatient stay. Three major categories of adjustments include geography, policy, and
outlier payments. Medicare adjusts for differences across hospitals in cost of living
(geographic factor) and labor costs (wage index). Policy adjustments can result in
additional payments to reflect the cost of teaching medical trainees (indirect medical
education) and providing care to low-income patients (disproportionate share). Finally,
Medicare makes “outlier payments” for admissions when the hospital’s gross costs
exceed a threshold amount that includes the DRG rate plus the amount payable for
indirect medical education, disproportionate share payments, and a fixed dollar amount
set annually by CMS. Outlier payments are not automatic: a hospital must make a
specific request and must identify the actual cost associated with each outlier case.

Approach to Stripping Payments

In our calculation of payments for the index AMI hospitalization, we omit geographic
factors and policy adjustments. We first multiply the operating and capital base
payment rates by the DRG weight for each claim to arrive at our stripped payment.
Medicare reduces payments when patients are transferred to another IPPS hospital and
have a length of stay at least one day less than the geometric mean length of stay for
the DRG. Under this policy, transferring hospitals are paid either a per diem rate or, for
stays that are equal or greater than the geometric mean length of stay for the DRG, a
full DRG payment. When applicable, we include this rule in our payment calculation. We
then add any applicable outlier payments (after removing any wage index adjustment)
that hospitals receive for unusually high-cost claims where applicable.

2.5.1.2. Inpatient Psychiatric Facilities (IPFs)

Medicare beneficiaries sometimes require hospitalization for an acute psychiatric
illness.

How Medicare Reimburses IPFs

Medicare pays IPFs through a PPS. Under the IPF PPS, Federal per diem base rates are
adjusted for geographic factors, patient characteristics (psychiatric DRG, age,
comorbidities, length of stay), and facility characteristics (urban/rural, indirect medical
education). Additional payments are made to IPFs based on the presence of a qualifying
emergency department, the number of electroconvulsive therapy (ECT) treatments
furnished, and outlier payments for cases with very high costs.

Approach to Stripping Payments

We multiply the base payment by adjustments for the patients’ psychiatric DRG, age,
and comorbidities and omit any adjustments for wage index, cost of living, or facility
characteristics. We then account for length of stay and any ECT treatments to arrive at
our stripped payment. We add outlier payments but remove the wage index adjustment
for these payments where applicable. For model development, we did not adjust for the
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presence of a qualifying emergency department because we did not have access to
those data; however, this adjustment will be made when the measure incorporates
additional years of data.

2.5.1.3. Inpatient Rehabilitation Facilities (IRFs)

After a hospitalization, some patients need intensive inpatient rehabilitation services
such as physical, occupational, or speech therapy. To qualify for treatment in an
inpatient rehabilitation setting, patients must be able to tolerate and benefit from three
hours of therapy per day. These settings may be freestanding hospitals or specialized,
hospital-based units.

How Medicare Reimburses IRFs

Medicare pays IRFs through a PPS. Under the IRF PPS, the IRF base rate is adjusted for
geographic factors, patient characteristics (case mix group), facility characteristics
(urban/rural, disproportionate share, indirect medical education), length of stay, and
outlier payments. Case mix groups are informed primarily by the patient’s condition
(age, comorbidities, functional and cognitive statuses, and diagnoses requiring
rehabilitation). Each case mix group has a national relative weight reflecting the
expected relative costliness of treatment for patients in that specific case mix group
compared with the average Medicare inpatient rehabilitation patient.

Approach to Stripping Payments

We multiply the base payment rate by the case mix group weight and omit any
adjustments for wage index or facility characteristics. We then adjust for length of stay
to arrive at our stripped payment. Where applicable, we add outlier payments but
remove the wage index adjustment for these payments.

2.5.1.4. Long Term Care Hospitals (LTCHs)
Patients with clinically complex problems, such as multiple acute or chronic conditions,
may need hospital care for extended periods of time. LTCHs must have an average

Medicare length of stay greater than 25 days.

How Medicare Reimburses LTCHs

Medicare pays LTCHs through a PPS. Under the LTCH PPS, the LTCH base rate is adjusted
for geographic factors, patient characteristics (Medicare severity long-term care [MS-
LTC]-DRG), length of stay, and outlier payments. MS-LTC-DRGs are informed primarily by
the patient’s condition (age, gender, principal and secondary diagnoses, procedures,
and discharge status). Each MS-LTC-DRG has a national relative weight reflecting the
expected relative costliness of treatment for patients in that specific LTC-DRG compared
with the average Medicare LTC patient.
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2.5.2.

Approach to Stripping Payments

We multiply the base payment rate by the MS-LTC-DRG weight and omit any
adjustments for wage index. We then adjust for length of stay to arrive at our stripped
payment. Where applicable, we add outlier payments but remove the wage index
adjustment for these payments.

Outpatient Care Settings

Medicare pays for some outpatient services under the Outpatient Prospective Payment System
(OPPS), including most hospital-based outpatient services. Outpatient services that do not fall
under the OPPS are reimbursed using other fee schedules or payment systems (e.g., Medicare
Clinical Diagnostic Laboratory Fee Schedule) as detailed later in this document.

2.5.2.1. Hospital Outpatient Services and Community Mental Health Centers (CMHCs)

Medicare beneficiaries receive a wide range of services in hospital outpatient
departments. These vary from simple injections to complex procedures requiring
anesthesia and can include emergency room visits as well as observation stays. CMHCs
provide outpatient as well as partial hospitalization services to Medicare beneficiaries,
including physician services, psychiatric nursing, counseling, and social services.

How Medicare Reimburses Hospital Outpatient Services and CMHCs

Medicare pays for most hospital outpatient services provided to Medicare beneficiaries
using the OPPS. Partial hospitalization services furnished by CMHCs are also reimbursed
under the OPPS. All services are paid according to ambulatory payment classifications
(APCs), which group services according to similar clinical characteristics and in terms of
resources required. Healthcare common procedure coding system (HCPCS) codes are
grouped into over 500 APCs. Each APC is weighted and has a prospective payment
amount associated with it. APC payments may be discounted when certain services or
procedures, such as bilateral procedures, are provided.

A conversion factor (similar to a base payment) is multiplied by a wage index to account
for geographic variations in hospitals’ labor costs. This number is then multiplied by the
APC relative weight. In addition, add-ons such as pass-through payments for new drugs
and technical devices, outlier payments for high-cost services, and hold harmless
payments for certain hospitals are applied.

Approach to Stripping Payments

We multiply the conversion factor by the APC weight and omit any adjustments for
wage index. We then account for reduced or discontinued procedures, where
applicable, as well as unit count to arrive at our OPPS stripped payment. We do not
include pass-through payments for new drugs and technical devices or hold harmless
payments for certain hospitals. For outpatient hospital services not paid under the OPPS,
we apply the clinical lab fee schedule, ambulance fee schedule, physician fee schedule,
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DME/POS/PEN fee schedule, and Part B drug fee schedule where applicable. Also, where
applicable, we add outlier payments but remove the wage index adjustment for the
payments.

2.5.2.2. Comprehensive Outpatient Rehabilitation Facilities (CORFs) and Outpatient
Rehabilitation Facilities (ORFs)

Outpatient therapy services include physical therapy, occupational therapy, and speech-
language pathology services. Medicare covers these services if they are furnished by a
skilled professional, are appropriate and effective for a patient’s condition, and are
reasonable in terms of frequency and duration. The beneficiary must be under the care
of a physician, have a treatable condition, and be improving.

How Medicare Reimburses CORFs and ORFs

Medicare pays for outpatient rehabilitation therapy according to fees established in the
physician fee schedule. Under this fee schedule, a conversion factor set by Medicare is
adjusted for complexity of service/expense as well as geographic factors. The unit of
payment is each individual service. All services are classified and reported to CMS
according to their HCPCS code. Payment rates are based on relative values units (RVUs)
which account for the relative costliness of the following components of the service
provided: clinician’s work, practice expenses, and malpractice insurance. A separate
geographic practice cost index (GPCI) for each of these work components reflects
geographic differences in these costs in the market where the service is rendered.

Approach to Stripping Payments

We multiply the conversion factor by the work RVU, transitioned non-facility practice
expense RVU, and malpractice insurance RVU weights and omit any adjustments for
work GPCI, non-facility practice expertise GPCI, and/or malpractice insurance GPCl to
arrive at our stripped payment.

2.5.2.3. Renal Dialysis Facilities (RDFs)

Individuals with end-stage renal disease require dialysis or renal transplant to survive.
Medicare pays for both hemodialysis and peritoneal dialysis.

How Medicare Reimburses RDFs

Medicare pays dialysis providers a predetermined composite rate that is intended to
cover the bundle of services, tests, certain drugs, and supplies required for either
facility-based or home-based dialysis treatments. The composite rate is then adjusted
for geographic factors. A drug add-on further supplements the payment, and CMS
provides an additional adjustment for case mix using a patient’s age, body surface area,
and body mass index. Facility-based payments are capped at an amount equal to three
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dialysis sessions per week; however, home-based dialysis may be provided more
frequently.

Approach to Stripping Payments

Given that renal dialysis payment rates are adjusted by patient-specific body
measurements that are not available in our data, we begin with the actual payment
made to an RDF for patient care (including patient out-of-pocket payments) and remove
payment adjustment attributable to wages using the RDF wage index published by CMS.

2.5.2.4. Rural Health Clinics (RHCs)
RHCs are clinics that are located in areas designated by the Bureau of the Census as
rural and by the Secretary of the Department of Health and Human Services as
underserved. Services rendered by approved RHCs to Medicare beneficiaries are

covered under Medicare.

How Medicare Reimburses RHCs

Payments to RHCs for covered services furnished to Medicare patients is made by an all-
inclusive rate for each visit. The encounter rate includes services from providers as well
as supplies. Each year Congress determines this RHC per visit payment limit.

Approach to Stripping Payments

We begin with the actual payment made to an RHC for patient care and remove
payment adjustment attributable to wages using the skilled nursing facility (SNF) state-
specific rural wage index published by CMS.

2.5.2.5. Federally Qualified Health Clinics (FQHCs)
FQHCs provide access to primary care in areas where primary care resources are
constrained. FQHCs are required to be community-centered and either not-for-profit or

public organizations that emphasize coordination of care.

How Medicare Reimburses FQHCs

Payments are made much like they are made to RHCs. FQHC payments are an all-
inclusive per visit amount based on reasonable costs. The FQHC payment methodology
includes one urban and one rural payment limit.

Approach to Payments

Given the resources necessary to determine whether each FQHC is located in a rural or
urban area, we did not adjust for wages in the current data. We use the total payment
received by the FQHC as the payment for a FQHC claim.
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2.5.2.6. Ambulatory Surgical Centers (ASCs)
ASCs are distinct facilities that furnish only ambulatory surgery.

How Medicare Reimburses ASCs

Medicare pays ASCs through a PPS. The unit of service is the individual surgical
procedure. All services are paid according to APCs, which group services according to
similar clinical characteristics and in terms of resources required. Each APC is weighted
and has a prospective payment amount associated with it. APC payments may be
discounted when certain services or procedures, such as bilateral procedures, are
provided.

A conversion factor (similar to a base payment) is multiplied by a wage index to account
for geographic variations in ASCs’ labor costs. This number is then multiplied by the APC

relative weight.

Approach to Stripping Payments

We begin with the conversion factor, omit any adjustments for wage index, multiply by
the APC weight, multiply by the unit count, and make adjustments for multiple, reduced,
or continued procedures where applicable.

2.5.2.7. Laboratory Services

Clinical lab services are tests on specimens taken from the human body (e.g., blood or
urine) and used to help physicians diagnose or assess health.

How Medicare Reimburses Laboratory Services

Medicare pays for laboratory services using state-specific fee schedules. Individual lab
services are identified by a HCPCS code.

Approach to Standardizing Payments

For each lab service on the clinical diagnostic laboratory fee schedule, we calculate the
standard unit payment by taking the average of the payments across all states. We then
multiply the average payment for a particular service by the unit count for that service.
For lab services reimbursed under the automated multi-channel chemistry code, we use
the total payment received by the lab.

2.5.2.8. Ambulance Services
Medicare beneficiaries sometimes require ambulance services for transportation.

How Medicare Reimburses Ambulance Services

AMI Payment Measure Methodology Report 25 September 2012



Medicare pays for ambulance services using a fee schedule that pays separately for type
of mileage (ground or air) and level of support (based on RVUs) provided during the trip.
Reimbursements are also adjusted for geographic differences in labor cost as well as for
service within urban or rural locations. Mileage type and level of support are indicated
on the ambulance fee schedule by HCPCS code.

Approach to Standardizing Payments

We first calculate the average of the urban and rural mileage rates for each type of
mileage at each level of ambulance service support for each state, and use these
average state mileage and service rates to calculate a national average mileage and
service rate for each HCPCS code. We then multiply this national average rate by the
unit count.

2.5.2.9. Part B Drugs

Medicare makes payments to physicians for drugs or biologicals that are administered
by infusion or injection and not usually self-administered.

How Medicare Reimburses Part B Drugs

Medicare pays for Part B prescription drugs using a national fee schedule (i.e., there is
no variation from state to state).

Approach to Payments

We assign the national fee schedule amount to all Part B Drug claims and multiply this
amount by the unit count.

2.5.3. Other Care Settings
2.5.3.1. Skilled Nursing Facilities (SNFs)

Beneficiaries who need short-term skilled care on an inpatient basis following a hospital
stay of at least three days are eligible to receive covered services in a SNF.

How Medicare Reimburses SNFs

Medicare pays for SNFs through a PPS. Under the SNF PPS, Medicare assigns a different
per diem base payment rate to SNFs based on their urban or rural status for each of
three components of care: a nursing component, a therapy component, and a non-case
mix-adjusted component reflecting the costs of room and board and administrative
services. Daily payments to SNFs are then determined by adjusting the base payment
rates for geographic differences in labor cost and by adjusting the nursing component
and therapy components of the base payment rates by patient characteristics (resource
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utilization groups [RUG]). RUGs are informed primarily by the patient’s condition
(comorbidities, activities of daily living score, therapy and service use) and are intended
to group patients with similar expected service needs. Each RUG has a nursing relative
weight and a therapy relative weight reflecting the expected relative costliness of
treatment for patients in that specific RUG compared with the average Medicare
beneficiary in a SNF. In addition, SNFs receive a 128% increase in the Medicare PPS per
diem payment for patients with acquired immunodeficiency syndrome (AIDS).

Approach to Standardizing Payments

We average the urban and rural SNF per diem base rates, multiply by the RUG weights,
and omit adjustment factors for the wage index. We then multiply this number by the
number of days the patient is in a SNF and add a 128% AIDS adjustment if applicable. For
critical access hospitals’ swing-bed SNF claims, we use the total payment received by the
SNF and remove the portion of the payment attributable to wage differences across
geographic locations using the SNF state-specific rural wage index published by CMS.

2.5.3.2. Home Health Agencies (HHAs)

Beneficiaries who are generally confined to their homes and need skilled care from a
nurse, physical therapist, or speech therapist on a part-time or intermittent basis are
eligible to receive certain medical services at home. Covered services delivered by HHAs
include: skilled nursing care, physical, occupational, and speech therapy, medical social
work, and home health aide services.

How Medicare Reimburses HHAs

Medicare pays HHAs using a PPS and purchases home health services in units of 60-day
episodes. Under the HHA PPS, Medicare assigns a base payment rate which is first
adjusted for geographic factors and then adjusted for patient characteristics (by
assigning each patient