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(I) RESEARCH QUESTION

The increasing use of drugs in the specialty medical care setting is an important determinant of
national prescription drug spending trends.}23 Medicare, the public insurance program providing virtually
universal coverage of adults 65 and older in the United States (U.S.), is the most prominent payer of these drugs
through the “Part B” program.+5.6

These drugs have been an active target of recent Federal policy making. For example, to stem high
and rising spending, the Centers for Medicare and Medicaid Services’ (CMS) reimbursement to physicians for
the administration of Part B drugs declined January 1, 2005.78 Policies have also expanded the U.S. Food and
Drug Administration’s (FDA) regulatory assessment of generic versions of patent-protected Part B drugs,
(including “biosimilar” products) and accelerated their availability to physicians, hospitals and patients.%10.1112
In addition, the third U.S. Circuit Court of Appeals ruled in July 2012 that so-called pay-for-delay agreements
between brand-name and generic drugmakers should be presumed illegal unless the parties prove otherwise;
13, a decision contradicting other lower court rulings and therefore likely to be heard in the near future by the
Supreme Court. Finally, policy makers and researchers have questioned whether recent CMS reimbursement
changes and generic entry incentives have combined to produce shortages among selected drugs.1415.16.17.18

In order to assess the effects of recent policies on the availability of generic versions of patent-
protected Part B drugs and prospectively estimate the cost savings of public policies that would accelerate
access to generic “Part B” drugs, reliable empirical estimates are required. U.S. policy makers need to know:
What is the extent, nature and impacts of firm entry, exit and price competition among those manufacturing
Part B drugs now? Previous economic research has examined entry and price competition among
manufacturers of primary care drugs after generic entry.1920212223 We are unaware of any empirical work that
has empirically examined trends in entry, exit and price competition among manufacturers of multisource
specialty drugs after generic entry. This project aims to provide reliable empirical estimates of the extent,
nature and impacts of generic firm entry, exit and price competition in the multisource specialty Part B drug
market using state of the art private and public data sources.

This project directly addresses the NBER CRIW conference themes - sitting at the intersection of
interests in innovation and the regulatory impacts of FDA, CMS and other policies to foster innovation and
improve the efficiency of the U.S. health care system. The research team has extensive experience in the
organization, financing and regulation of the specialty drug market. The empirical work uses nationally
representative data from IMS Health on specialty molecule firm manufacturing, sales and volume and publicly
available Medicare reimbursement schedules and Thompson’s Redbook average wholesale prices to measure
prices.

(I1) RESEARCH DESIGN

The analysis has three parts. First, we will describe trends in the multisource entry, exit and price
competition of specialty drugs, 2006-2012, including those reported to be in short supply. Second, we will
examine the correlations among branded manufacturing firm’s sales/volume, and characteristics of the generic
firm’s existing portfolio and entry/exit decisions among manufacturers, 2006-2012, including those which
reported drugs in short supply. Third, we will assess the extent to which price changes associated with the
generic entry and/or exit of firms manufacturing these drugs were incorporated into the Bureau of Labor
Statistics’ (BLS") producer price indexes (PPIs).

Unit of analysis and variable definition
The unit of analysis is specialty molecules identified by the World Health Organizations’ Anatomic

Therapeutic Classification system (ATC) marketed in the US between 2006 and 2012.24 The therapeutic classes
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included in the analysis are the following: hematology/oncology, neurology, pain management, blood and
plasma replacement products and infectious disease.

The IMS Health National Sales Perspectives data (NSP) will provide a list of molecules meeting the ATC
classification system criteria between January 2006 and December 2012. This list of molecules will be used as
the sample universe. Molecules identified in the sample universe will be included in the study sample if they
are covered under Medicare Part B. Coverage will be determined by cross-walking the sample universe
molecules (from NSP) to publicly available CMS coverage and reimbursement policies under Part B.

For each molecule meeting study inclusion criteria, the NSP will provide information on the molecule’s
chemical and branded names, route of administration, the name of manufacturing firm(s) and nationally
representative monthly sales and volume.2526 NSP will also be used to obtain the name(s) and number of every
branded and generic firm selling the multisource molecule in the US market between 2006-2012.

Molecule pricing in this market is complicated, since physicians, clinics and hospitals purchase drugs
from wholesalers and other distribution channels and then are reimbursed for their use in patients by insurers.
Therefore, we will obtain molecule prices from three sources: wholesale acquisition prices (WAC) will be
obtained from the Thompson’s RedBook?’ and Medicare’s reimbursement prices for Part B drugs, called
average sales prices (ASP), will be downloaded from CMS'’s files available online and updated quarterly.28 As an
additional measure, we will estimate monthly prices paid for each molecule using NSP data (Zfirms = monthly
sales per molecule/volume of sales per molecule).

Firm entry will be defined using several metrics. We will use Centerwatch data to obtain the date of first
FDA approval and the date of first generic entry (if any).2° Then, using NSP data we will identify new firms with
non-zero monthly sales or volume of a given molecule compared to previous supply at the monthly level.
Finally, each firm-molecule pair and entry date identified using the NSP data will be verified using Thompson’s
RedBook.3°

Firm exit will be defined using two metrics. First, using NSP data, we will identify firms that had
previously had non-zero sales or volume of a given molecule and in a subsequent month have zero sales or
volume. Second, each firm-molecule pair and exit date identified using the first strategy will be verified using
Thompson’s RedBook listed as “deactivated”.

The definition of firm exit from the manufacturing of a given molecule is complicated because of, among
other developments, the potential for consolidation and for outsourcing contract manufacturing between firms.
We will identify and quantify consolidation and contract manufacturing between firms through a search of
industry sources. The SBC Platinum database (available through the University of Chicago’s electronic library)
will be used to search firm names for mergers and acquisitions between generic firms (horizontal
consolidation) and between generic and branded firms (vertical consolidation) executed between 1995-2012
for each molecule.3! The presence, date and type of consolidation existing between branded and generic firms
manufacturing these molecules will be recorded and classified.

Finally, molecules will be classified based on the advent of shortages and their potential resolution by
date.3233 The University of Utah/American Society for Hospital Pharmacists (ASHP) is the recognized source for
data on the molecules, manufacturers and date of reported short supply by molecules/manufacturers in the
United States.34

As part of this effort, we are very interested in examining trends in physician directed promotion of
these molecules during this time period. However, we are uncertain of how good coverage of these molecules is
in the IMS Health dataset commonly used to measure physician directed promotion (IPS) in the primary care
setting. We plan to discuss the availability and coverage of specialty molecule promotion in IMS Health data
assets with the data vendor.

Analysis
We will perform a molecule-level analysis in which we will estimate and report summary statistics on

the number of molecules experiencing initial and subsequent generic entry, by year, by therapeutic class and
by route of administration, as well as the generic penetration rate. We will also estimate and report summary
statistics on the number of generic firm entrants, exits and consolidations over all molecules experiencing
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generic entry and stratified by current shortage presence, by year and by route of administration, as well as an
aggregate generic penetration rate.

We will also perform a firm-level analysis in which we will identify all manufacturers of specialty
molecules between 2006 and 2012 using the NSP dataset. We will estimate and report summary statistics on
the number of unique molecule entry and exit decisions overall, by shortage report, by year and by route of
administration. We will examine whether firms/molecules entering the multisource market after 2006 were
the same or different firms/molecules that later exited the market, or were identified as not being able to
supply the market. In addition, we will estimate and report the number, date of entry and exit and name of
each molecule supplied by each manufacturer using Thompson’s RedBook. Each drug will be classified by
therapeutic class using the ATC and by branded or generic version using Thompson’s RedBook. The firm-level
analysis will therefore consider issues both of economies of scale and of scope.

We will characterize the entry decisions of manufacturing firms in more detail.35> We will estimate and
report summary statistics and the correlation between branded molecule revenue, characteristics of the
generic manufacturer’s existing portfolio (number of manufactured drugs, routes of administration,
sales/volume and therapeutic class), generic entry among the generic manufacturers manufacturing specialty
drugs, and the resulting brand and generic average prices. We will estimate and report summary statistics and
the correlation between branded molecule revenue, number of generic entrants, characteristics of the generic
firm’s existing portfolio (routes of administration, sales/volume, therapeutic class) and the reported presence
of drug shortages.

We will also examine variations in the BLS’s PPIs in the relevant therapeutic classes, and the extent to
which market developments were captured by the PPIs. In particular, we will examine reported BLS price
growth in those segments in which shortages occurred, and consult with BLS personnel on how drugs in short
supply (for which no price can be observed) are treated by the BLS’ field representatives.

(III) RESEARCH TEAM

The research team is comprised of three faculty members, Rena M. Conti, PhD (Assistant Professor, The
University of Chicago), Ernst R. Berndt, PhD (Louis E. Seley Professor in Applied Economics, MIT Sloan School of
Management and NBER) and Peter B. Bach, MD, MAPP (Full Member with Tenure, Director, Center for Health
Policy and Outcomes, Memorial Sloan-Kettering Cancer Center). All faculty members have extensive experience
working with the datasets proposed for completing the project.

(IV) INTENDED COMPLETION DATE AND DISSEMINATION PLANS

Preliminary results will be publicly presented at The University of Chicago Health Economics
Workshop (2013), the University of Chicago microeconomics lunch (2013), NBER Summer Institute (pending
acceptance, 2013) and the NBER-CRIW conference on health data infrastructure (pending acceptance, 2013).
Preliminary results will also be shared with the chairman and ranking member of the Senate Finance
Committee’s (Senator Hatch and Senator Baucus) health policy staff to help inform pending legislation on the
amelioration of drug shortages, and with relevant officials at the FDA. We aim to publish the analyses in a
health policy/economics journal in Fall 2013 or Spring 2014.
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