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Study Motivation and Specific Aims.

The increasing use of drugs in the specialty medical care setting is an important determinant of national prescription drug spending trends.
,
,
 The public insurance program providing virtually universal coverage of adults 65 and older in the US, Medicare, is the most prominent payer of these drugs through the “Part B” program.
,
,
 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.
,
 Additionally, policies have expanded access and accelerated the availability of generic versions of patent-protected Part B drugs.
,
,
,
 Recently, policy-makers have questioned whether these policies have combined to produce shortages among selected drugs.
,
,
,


In order to prospectively estimate the cost savings of public policies that would accelerate access to generic “Part B” drugs and begin to assess claims of drug shortage causation, reliable, empirical estimates are required. Policy makers need to know: What is the extent and nature of firm entry, exit and consolidation among firms manufacturing Part B drugs?; and How extensive is the price competition between firms manufacturing Part B drugs after patent expiration? Previous economic research has examined entry and price competition among manufacturers of primary care drugs after generic entry.
,
,
,
,
,
 No empirical work we are aware of has empirically examined trends in entry and price competition among manufacturers of specialty drugs after generic entry. Using funds from the 2011 NBER Innovation Grant, our research team aims to provide reliable, empirical estimates of the extent and nature of generic firm entry, exit and consolidation and price competition in the specialty Part B drug market. Our specific aims are:
(1) To describe trends in the entry, exit and consolidation of drug firms manufacturing a panel of specialty drugs that experienced generic entry, 2000-2011.

(2) To estimate models of price response to generic entry in the market for a panel of specialty drugs that experienced generic entry, 2000-2011.
Methods.
Summary. We will identify a panel of specialty drugs, covered by Medicare’s Part B program, launched in the US after 1995 by therapeutic category and route of administration using data from Centerwatch and Medicare’s reimbursement database.  Branded company and generic company(s) entry and exit into the market for panel drugs will be obtained from the Red Book.  The presence, date and type of consolidation existing between branded and generic firms manufacturing these drugs will be obtained from the SBC Platinum dataset.  Drug pricing and changes in drug pricing 1995-2011 for these drugs will be obtained from the Red Book. The Midas dataset will be used to obtain dollar sales volume, unit sales volume and generic market share. FDA data will be used to classify drugs as in short supply by date.  We will estimate and report summary statistics on the number of panel drugs experiencing generic entry, by year, by therapeutic class and by route of administration.  We will also estimate and report summary statistics on the number of generic firm entrants, exits, consolidations and/or licensing arrangements over all panel drugs experiencing generic entry and stratified by therapeutic class, by current shortage presence, by year and by route of administration. We will estimate models of price responses to generic entry in the market for branded and generic drugs. We will compare price estimates to previously reported estimates. Preliminary results will be disseminated in local, national and international public forums.  We aim to complete the analyses and submit two manuscripts, Fall 2012. 
(1) Panel selection.  We will identify a panel of drugs that are covered under Medicare’s Part B program and were launched into the US market after 1995 using the Centerwatch data system.
,
  We will use Centerwatch data to obtain chemical name, brand name, and date of first FDA approval, route of administration and date of first generic entry.  Centerwatch data also provides data on drugs by therapeutic category (based on the Anatomic and Therapeutic Classification (ATC) system); classes of interest include oncology and immunology.  The Drugs@FDA database will be used to identify each molecule’s NDC code.
 
(2) Identifying branded and generic firms. The drugs (by NDC code, chemical and branded names) will be matched to the Red Book to obtain the name(s), number and entry dates of every branded and generic firm approved to sell the drug in the US market, 1995-2011.

(3) Drugs in short supply.  FDA data will be used to classify drugs in short supply by date.
,
  
(4) Documenting merger and acquisition activity. 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 1995-2011 for each panel drug.

(5) Documenting price competition. For each drug sharing the same chemical name (and unit of administration), we will obtain J-codes from Medicare’s reimbursement database.  J-codes are used to identify a drug by available unit and route of administration irrespective of manufacturing firm identity. The main pricing variables for each panel drug sharing the same chemical name and J-code will be derived from the Red Book. Pricing trends of interest will include average wholesale price (AWP) and wholesale acquisition cost (WAC).  
(6) Market sales and shares by firm. The Midas dataset, an IMS Health product, will be used to obtain dollar sales volume, unit sales and generic market share for each NDC code in the selected panel, 1995-2011.
 
(7) Analysis of firm entry, exit, consolidation. We will provide summary statistics on the number of drugs experiencing generic entry over the panel, by year and by therapeutic class.  We will also provide summary statistics on the number of generic firm entrants, exits and consolidations among all drugs experiencing generic entry and stratified by therapeutic class, by current shortage and by year.
(9) Analysis of price competition. The point of departure for the empirical analysis of price competition is previous work by Frank and Salkever (1992, 1995)
,
 and Caves, Whinston and Hurwitz (1991).
  We posit that brand name drug firms behave as von Stackelberg price leaders.  Producers of generic versions of brand-name drugs are viewed as playing a Nash-Cournot non-cooperative game. The price equation of the generic drug is: (1) Pg* = Pg*(n,Pb), where Pg* is the equilibrium price of a generic product, n is the number of generic producers and Pb is the brand-name firm’s price; (2) the price equation for brand-name price is: Pb=Pb(n,w) where w is a vector in input prices.  The reduced form brand name equation suggests that generic entry affects price through the effect of generic entry on brand name demand, dPb/dn.  We plan to specify a reduced form regression model where the main dependent variable is the average transaction revenue per unit of the drug (manufacturer dollar sales divided by the number of units sold).
 The unit of observation will be the molecule-year.  For generic drugs the dependent variable is the sum of generic sales divided by the sum of units sold.
  The main right hand side variable will be the number of generic firms in the market in each year. The econometric models estimated will include a single equation model where the number of competitors is treated as exogenous using fixed effects (including time, compound, therapeutic class)
 and two stage least stages models where the number of competitors is endogenous.
 We plan to explore the use of a third two-stage estimator that includes an indicator for demand for a compound, the age of the market or the time off patent as alternative instruments in the first stage.  Demand will be measured as total molecule sales in the year prior to patent expiration.  We will also explore using the Red Book pricing/unit (AWP or WAC where available) as alternative dependent variables in each model.  The Hausman test will be used to test the consistency of the variance components estimator in the second stage in all specifications.

(10) Comparison to previous work. We plan to directly compare our results on the entry, exit, and consolidation of generic drug firms in the specialty drug market to those previously reported in the primary care market.  We also plan to compare estimates of price competition upon generic entry in the specialty drug market to those previously reported in the primary care market. 
(11) Dissemination. Preliminary results will be publicly presented at The University of Chicago Health Economics Workshop (2012), the University of Chicago microeconomics lunch (2012), the American Health Economics Association annual meeting (June 2012), at the Pharmaceutical Economics and Policy Conference (pending acceptance, PEPC 2012) and at NBER Summer Institute (pending acceptance, 2012).  We aim to publish the descriptive analyses in a medical or health policy journal in Fall 2012 and complete the draft of the price competition model and results for submission to an applied microeconomics journal (Fall 2012).  
BUDGET.  
The NBER grant will be used to supplement awarded funding from the National Cancer Institute (K07 CA138906 Conti). The $20,000 funding will be used to defray the purchase of the Red Book data ($2,000), IMS Health’s Midas data ($15,000) and provide additional research assistant support ($3,000) to complete the stated specific aims. 
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