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ABSTRACT

The US Food and Drug Administration (FDA) expends considerable efforts in regulating medications
approved for use. Yet the impact of medication labeling changes on brand pharmaceutical products,
and whether and what firms do to respond to increased information regarding the safety and efficacy
of a drug, have not be characterized. We propose a behavioral framework for examining the effects
of FDA advisories on branded pharmaceutical firms and their products. We empirically assess the
impact of recent FDA advisories on the stock market valuations of a sample of branded pharmaceutical
manufacturing firms using event study methods. We examine whether and how branded pharmaceutical
manufacturers respond to an advisory by assessing changes in promotion compared to non-affected
firms. We find firms targeted by an advisory have average stock price declines of 3% in three days
and 11% in five days following the advisory release, and in turn appear to decrease total physician-directed
promotion spending, journals ads and detailing visits significantly six months following the advisory
release; the provision of free samples is unaffected. We find no changes among therapeutic substitutes
unaffected by the advisory. Results of sensitivity analyses suggest firms with market dominant positions
experience similar decreases in stock market valuations and physician-directed promotion compared
to pooled results. The results are also robust to alternative definitions of the timing of advisory release
dates and the severity of advisories” wording. Theory and empirical results suggest the public release
of FDA advisories negatively impacts firm’s short-term market valuations. The results suggest an
additional rationale for previously documented declines in prescribing after FDA advisory releases
— significant declines in physician-directed promotion following FDA advisory releases; the combined
(and likely correlated) effects of the release of the advisory and declines in physician-directed promotion
on prescribing behavior are likely larger than the sum of the independent effects.
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INTRODUCTION

The United States Food and Drug Administration (FDA) requests labeling changes and
issues advisories to communicate important new prescription drug safety and efficacy
information through its Medwatch system to American health care providers and the
public.l2 The Sentinel Initiative, a drug safety monitoring system enacted as part of the
2007 FDA Amendments Act, increases the role of the FDA’s Office of Surveillance and
Epidemiology (OSE) in evaluating new safety information available after the market launch
of a prescription drug in the United States (US). Several analyses have estimated the
magnitude and timing of changes in physician prescribing of drugs following FDA-requested
labeling changes and public health advisories (PHAs) including but not limited to black box
warnings,3 while others have examined how PHAs impact the frequency of clinical

monitoring or patient morbidity and mortality.*

Although these studies offer important insights, they neglect analyses of the impacts of

PHAs on pharmaceutical firms. The lay presss and economic theory® suggest firm market

' See US Food and Drug Administration, 2007. Guidance drug safety information - FDA’s
communication to the public. January 2007. Available at:
http://www.FDA.gov/cder/guidance/7477fnlLhtm#_Toc159824037. (Accessed May 27,
2009).

2 See Hamburg MA, Sharfstein JM. The FDA as a public health agency. New England Journal
of Medicine. 2009;360:2493-2495 and Law Strengthens FDA. Available at:
http://www.FDA.gov/oc/initiatives/advance /FDAaa.html (Accessed January 21, 2009).

3 See Jacoby JL, Fulton ], Cesta M, Heller M. After the black box warning: dramatic changes in
ED use of droperidol. American Journal of Emergency Medicine. 2005;23:196; Morgan OW,
Griffiths C, Majeed A. Interrupted time-series analysis of regulations to reduce paracetamol
(acetaminophen) poisoning. PLoS Med. 2007;4:e105; Smalley W, Shatlin D, Wysowski DK, et
al. Contraindicated use of Cisapride: impact of Food and Drug Administration Regulatory
Action. Journal of the American Medicine Association. 2000;284:3036-3039.

4 See Gibbons RD, Brown H, Hur K, et al. Early evidence on the effects of regulators’
suicidality warnings on SSRI prescriptions and suicide in children and adolescents.
American Journal of Psychiatry. 2007;164:1356-1363; Nemeroff CB, Kalali A, Keller MB,
Charney DS, Lenderts SE, Cascade EF, Stephenson H, Schatzberg AF. Impact of publicity
concerning pediatric suicidality data on physician practice patterns in the US. Archives of
General Psychiatry. 2007;64:466-472; Katz LY, Kozyrskyj AL, Prior H], et al. Effect of
regulatory warnings on antidepressant prescription rates, use of health services and
outcomes among children, adolescents and young adults. CMA]. 2008;178:1005-1011.

5 See Gardner ]. When a Patent-protected drug gets hit by bad news. US News World Rep.
November 1992;8:71; Damage control. AdWeek [Western ed]. November 25, 1996;46:3;


http://www.fda.gov/oc/initiatives/advance/fdaaa.html

valuations may be affected by the public release of information altering the perceived
quality of a prescription drug.¢ Firms marketing patent-protected prescription drugs may
respond strategically to such developments via price-setting and/or promotion strategies.
Quantifying the direction, magnitude and correlation between market valuation changes
and changes in prescription drug price-setting and promotion after the release of a PHA are
important for the FDA’s ability to interpret patient and provider responses to previously

released PHAs, and in anticipating reactions to future PHAs.

In this paper we propose a behavioral framework and derive specific hypotheses for
examining the effects of PHAs on the stock market valuations of pharmaceutical firms and
whether and how firms may respond to PHAs. We then investigate these hypotheses using
empirical data. This is the first paper we have identified in the literature that theoretically
and empirically investigates the impact of PHAs on firms’ market valuations and strategic

decision-making.

CONCEPTUAL FOUNDATIONS AND TESTABLE HYPOTHESES

A review of previous theoretical and empirical work establishes a behavioral framework for
the empirical analyses (Chart). Following Scherer (1993), we assume manufacturers of
pharmaceutical drugs may possess market power enabling them to set prices exceeding
marginal costs.” Market power is primarily conferred by patent protection, which prohibits
another firm from selling the same drug between the FDA’s approval of the drug for

marketing in the US and its expiration. Previous research suggests marketing efforts are a

Zate M. Two words you won't see: apologize, regret. Ventura County Star. August 26,
2000:DO1.

6 See Berndt, ER, Kyle MK, Ling DC. The Long Shadow of Patent Expiration: Generic Entry
and Rx-to-OTC Switches, Scanner Data and Price Indexes. (Robert C. Feenstra and Matthew
D. Shapiro, eds, 2003); Huskamp HG, Donohue JM, Koss C, Berndt ER, Frank RG. Generic
Entry, Reformulations and Promotion of SSRIs in the U.S. Pharmacoeconomics.
2008;26:603-616;

Suh DC, Manning WG, Schondelmeyer S, Hadsall RS. Effect of Multiple-Source Entry on Price
Competition After Patent Expiration in the Pharmaceutical Industry. Health Services
Research. 2000;35:529-547.

7 See Scherer F.M. Pricing, Profits, and Technological Progress in the Pharmaceutical
Industry. The Journal of Economic Perspectives. Vol. 7, No. 3 (Summer, 1993), pp. 97-115.
The marginal production costs for small drug medications are typically assumed to be low.



key determinant of demand for prescription drugs.8 Close to $30 billion was devoted to
prescription drug promotion in 2008, suggesting the importance of this spending among

firms to build and maintain market share.%10

The efficient markets tradition in financial economics suggests capital markets
instantaneously incorporate all relevant information into the stock price of a publicly
traded firm.!! This implies share prices should change quickly when the market receives
value relevant information. Panattoni (2011) uses this framework to investigate the impact
of Paragraph IV patent infringement decisions on a representative sample of
pharmaceutical firms. Such decisions determine whether another firm can enter its non-
branded product into the market before patent expiration.!2 Findings suggest Paragraph IV
decisions have considerable consequences for firms: two-day stock price valuations for
firms marketing the patent-protected drug decrease 5.2 percent and trading volumes
increase when courts awarded permission to enter the market to generic manufacturing
firms. Consequently, we hypothesize:

(H1) Firms whose drugs are targeted by a PHA will experience short-term decreases in

stock valuation and increases in trading volume (Chart).

The derived demand for medical care tradition in health economics suggests physicians (as

agents for their patients) choose treatments based on their perceived marginal benefits over

8 Avorn ], Chen M, Hartley R. Scientific versus commercial sources of influence on the
prescribing behavior of physicians. American Journal of Medicine. 1982;73:4-8; Donohue
JM, Cevasco M, Rosenthal MB. A decade of direct-to-consumer advertising of prescription
drugs. New England Journal of Medicine. 2007;357:673-681.

9 IMS Health. Top-line industry data: total US promotion spend by type. 2008 [online].
Available from:
http://www.imshealth.com/deployedfiles/imshealth/Global/Content/StaticFile/Top_Line_
Data/U.S._Promo_Spend_Data_2008.pdf (Accessed 11.8.2009).

10 A firm maximizing its profits will promote up to the point where the incremental
revenues just equal the sum of the incremental marketing and production costs.

11 See Brown S, Warner |. Using daily stock returns: The case of event studies. Journal of
Financial Economics 1985;14:3-31; Campbell ], A Lo, AC MacKinlay. The Econometrics of
Financial Markets. Princeton University Press, 1997.

12 See Panattoni LE, The effect of Paragraph IV decisions and generic entry before patent
expiration on brand pharmaceutical firms, Journal of Health Economics. 2011;30(1):126-
145.


http://www.imshealth.com/deployedfiles/imshealth/Global/Content/StaticFile/Top_Line_Data/U.S._Promo_Spend_Data_2008.pdf
http://www.imshealth.com/deployedfiles/imshealth/Global/Content/StaticFile/Top_Line_Data/U.S._Promo_Spend_Data_2008.pdf

“costs”.13 Consequently, a physician’s treatment decision-making should be influenced by a
firm’s choice of prices and promotion of medical treatments, such as patent protected

drugs.14

The conjectural variations literature provides a model for a biopharmaceutical firm’s choice
of prices and promotion for a patent-protected drug. A profit-maximizing oligopolistic firm
facing a downward sloping linear demand curve should set its optimal price-cost margin ([p
- MC]/p, where p is price and MC is marginal production cost) equal to the inverse of the
absolute value of the demand elasticity with respect to price. Its optimal promotional
intensity (promotion expenditures/sales ratio, A/R) will be set equal to the product of the
price-cost margin times the sum of the elasticity of demand with respect to its own
promotion, , 174, plus the elasticity of its rival’s advertising in response to the firm’s own
promotion, 1,4, 4, times the elasticity of the firm’s own demand with respect to the its rival

firm’s promotion, 14, - see (1).15

A p-MC
(1) ri P » Ma + Nara * Nar)-

Since the product of the positive term 7,4, 4 (the rival firm’s promotion response to own
firm’s promotion change) and the negative term 1,4, (the effect of the rival’s increased firm
promotion on own firm demand) is negative, own firm’s optimal choice of the A/R ratio is
potentially negatively offset by the rival firm’s promotion and price setting. The model
implies the marginal profitability from promotion increases as the price elasticity of
demand for the good decreases in absolute value, ceteris paribus. Furthermore, firms should
alter the pricing and/or promotion intensity of a drug based on anticipated changes in its
own price elasticity of demand. PHAs will likely result in an increase in the absolute value
of demand elasticity for the drug with respect to price, and consequently a reduction in the

firm’s gross margin on that product, ceteris paribus.

Based on this model, we hypothesize (Chart):

13 See Grossman M. Chapter 7: The human capital model. In Culyer A] and Newhouse JP
(editors) Handbook of Health Economics, first edition. North Holland: Elsevier, 2000. The
costs include impacts resulting from side effect profiles. They may also include the marginal
price of the product for a course of therapy.

14 See Dorfman R, Steiner PO. Optimal Advertising and Optimal Quality. The American
Economic Review. 1954; 44(5):826-836.

15 See Schmalansee R. The economics of advertising. Amsterdam, North Holland Inc, 1972.



(H2) Following the release of a PHA targeting their patent-protected drug,
biopharmaceutical firms will anticipate changes in revenue and consequently alter
promotion intensities.

(H3) Based on Palda (1969, 1973) and Huskamp et al. (2008), firm changes in promotion
expenditure intensity will extend to setting optimal intensities among different promotion
channels, where under an assumption of constant unit promotion costs the optimal ratio of
spending for any two promotion channels equals the ratio of their promotion elasticities.1é
(H4) Firms will also alter pricing intensities after the release of a targeted PHA.

Changes in strategy will likely occur weeks to months after the PHA’s release since they
involve communications with the FDA, within firm decision-making and between firm

contracting (Chart).

The effects of PHAs may act differentially based on the market power commanded by the
targeted drug. The Dorfman-Steiner model suggests market power is conferred through the
term relating the revenue generation of one product to the firm'’s total revenue. Previous
empirical work suggests the order of a drug’s entry into a therapeutic class and subsequent
market share in terms of class utilization are additional indicators of market power (and
strongly correlated with pricing and promotion).17.18 Consequently, we hypothesize,

(H5) Following a PHA, changes in a firm’s market valuation, drug pricing and/or promotion

may be correlated with its preceding market power (Chart *).19

16 See Huskamp HG et al 2008; Palda KS. Does Advertising Influence Votes? An Analysis of
the 1966 and 1970 Quebec Elections. 1973; Canadian Journal of Political Science / Revue
canadienne de science politique 6(4):638-655 ; Palda KS. Economic analysis for marketing
decisions. Englewood Cliffs, N.J., Prentice-Hall, 1969; Jean-Jacques Lambin. Optimal
Allocation of Competitive Marketing Efforts: An Empirical Study. The Journal of Business.
1970;43(4):468-484. Narayanan S, Desiraju R, Chintagunta PK. Return on Investment
Implications for Pharmaceutical Promotional Expenditures: The Role of Marketing-Mix
Interactions. The Journal of Marketing. 2004;68(4):90-105.

17 See Rosenthal MB, Berndt ER, Donohue M, Epstein AM, Frank RG 2003; Urban GL, Carter
T, Gaskin S, Mucha Z. Market Share Rewards to Pioneering Brands: An Empirical Analysis
and Strategic Implications. Management Science. 1996;32(6), June, 645-659; Scott Morton F.
Entry Decisions in the Generic Pharmaceutical Industry Entry Decisions in the Generic
Pharmaceutical Industry. The RAND Journal of Economics. 1999;30(3):421-440.

18 This is also consistent with FDA practice: the OSE considers the number and benefit/risk
tradeoff of potential therapeutic substitutes when assessing the evidence in support of
issuing a Medwatch safety advisory for a specific drug and its content. See Hamburg MA,
Sharfstein JM 2009.

19 In practice, the Federal Food, Drug and Cosmetic Act requires drug labels and
promotional materials contain all risk information in “brief summary” relating to side



We refine these hypotheses for empirical consideration based on economic theory and
practical constraints. First, economists have debated whether pharmaceutical marketing
serves a largely informational or persuasive role.20 If promotion is strictly informational, it
acts to increase patient and physician awareness of treatment options.2! If promotion is
strictly persuasive, it acts to create “artificial” perceptions of benefit/costs among potential
therapeutic substitutes and may cause physicians to prescribe a particular drug based on
habit.2223 The evidence in support of pharmaceutical promotion being informational or
persuasive is mixed, suggesting both functions are operative. Generally, studies support the
hypothesis that the informational role dominates in the beginning of a drug’s life-cycle with
the persuasive role taking over as uncertainty regarding quality is resolved.z*

Consequently, we refine H2’ (and by extension H3’) to suggest:

effects, contraindications and effectiveness. Promotional materials cannot be false or
misleading or omit material facts and must present a “fair balance” between effectiveness
and risk information. The FDA’s Division of Drug Marketing, Advertising, and
Communications (DDMAC) is responsible for the practical enforcement of these
responsibilities. In the case of revisions to the known benefit/risk ratio of a patent-
protected drug, the Act requires firms to initiate revisions to the product label and related
promotional materials. DDMAC prioritizes its review of promotion materials, including
revisions of brief summaries for marketed drugs, using a risk-based approach. The review
process has variable timing and may include direct interactions between pharmaceutical
firm representatives and DDMAC staff, largely unobservable by the public. Consequently,
the release of a PHA will likely change the content of promotion efforts due to branded
firms’ compliance with FDA regulatory enforcement. These changes could be made without
altering the overall level of promotion spending on a drug. However, changes in the content
of drug promotion is beyond the scope of this analysis and consequently left for future
work.

20 See Leffler KB. Persuasion or Information? The Economics of Prescription Drug
Advertising. Journal of Law and Economics. 1981;24(1): 45-74; Hurwitz MA, Caves RE.
Persuasion or Information? Promotion and the Shares of Patent-protectedPatent-protected
and Generic Pharmaceuticals. Journal of Law and Economics. 1988;(31)2: 299-320;
Lakdawalla D, Philipson T, Wang YR. Intellectual Property and Marketing. NBER Working
Paper No. 12577 2006; Berndt ER. To inform or persuade? Direct-to-consumer advertising
of prescription drugs. New Engl Jnl Medicine 352:4:325-8, January 27, 2005.

21 Consistent with the literature, such promotion does not affect the shape of a drug’s
demand elasticity with respect to price but may shift its intercept, ceteris paribus.

22 See Lakdawalla D, Philipson T, Wang YR 2006.

23 Consistent with the literature, persuasive promotion reduces a drug’s demand elasticity
with respect to price, ceteris paribus.

24 See Hurwitz MA and Caves RE 1988; Leffler KB 1981; Gonul F, Carter F, Petrova E,
Srinivasan K. Promotion of Prescription Drugs and Its Impact on Physicians’ Choice
Behavior. ]. Marketing. 2001; 65(3):79-90; Rizzo JA. Advertising and Competition in the
Ethical Pharmaceutical Industry: The Case of Antihypertensive Drugs. Journal of Economics


http://www.nber.org/people/richard_wang

(H2’/H3’) If branded promotion is generally informational in nature, the PHA should result
in either (1) no change in promotion expenditure and promotion channel intensity; or (2)
an increase in promotion intensity to inform existing consumers of the drug’s updated
benefit/cost tradeoff. If patent-protected promotion is generally persuasive, then the PHA
should result in a decrease in promotion intensity since this information would make
promotion less effective in softening the drug’s demand response to price, ceteris paribus.
Testing H4 in empirical data requires researchers to observe pricing changes in the market.
While empirical evidence suggests pharmaceutical pricing may change due to developments
in market competition?5, the external validity of this evidence is limited since these studies
rely on observed changes in list prices. List prices for patent-protected therapies likely mis-
measure transaction prices with unknown bias due to the presence and proprietary nature
of discounts, rebates and charge-backs.2¢6 The direction and magnitude of the relative
pricing bias between drugs is unknown. Consequently, we do not pursue an empirical test

of H4.

RESEARCH DESIGN

Sample Selection Methods and Data

We empirically evaluate H1, H2’ and H3’ in a panel of patent-protected prescription drugs
for which the FDA’s OSE released a PHA requiring labeling changes between 2004 and
2009, and compare impacts on them to similar medications untargeted by a simultaneous

PHA. Data were obtained on the number and nature of all PHAs released between January

and Law 1999;42: 89-116; Narayanan S, Manchanda P, Chintagunta P. Temporal Differences
in the Role of Marketing Communication in New Product Categories. Journal of Marketing
Research. 2005;42:278-90; Rosenthal MB, Berndt ER, Donohue JM, Epstein AM,Frank RG.
Demand Effects of Recent Changes in Prescription Drug Promotion. Frontiers in Health
Policy Res. 2003; 1-26; Azoulay P. Do Pharmaceutical Sales Respond to Scientific Evidence?
Journal of Economics and Management Strategy. 2002;11(4): 551-594; Berndt ER, Bui L,
Reiley DR, Urban GL. Information, marketing, and pricing in the U.S. antiulcer drug market.
American Economic Review. 1995;85(2):100-5.

25 See Huskamp HG et al 2008; Frank RG, Salkever DS. Generic entry and the pricing of
pharmaceuticals. Journal of Economics and Management Strategy. 1997;6:75-90; Meltzer
DM, Basu A, Conti R. The economics of comparative effectiveness studies: societal and
private perspectives and their implications for prioritizing public investments in
comparative effectiveness research. Pharmacoeconomics. 2010;28(10):843-53.

26 See Academy of Managed Care Pharmacy Guide to Pharmaceutical Payment Methods.
Task force on drug payment methodologies. October 2007.


http://pazoulay.scripts.mit.edu/pubs/science.pdf

2000 and December 2010 listed on the Medwatch website.2?” PHAs targeting all members of
a therapeutic class were excluded; promotion within class is likely to be complicated by
strategy beyond the scope of current efforts and available data. PHAs targeting drugs only
available in generic formulation were excluded since these products are rarely promoted?s;
PHAs targeting over-the-counter medications, devices and specialty drugs were excluded
since they are typically not promoted using traditional methods. The final sample consists

of nine drugs (Table 1).

The FDA Orange Book was used to abstract the name of the originating firm, approval dates,
patent expiry dates, FDA approvals for secondary indications, drug reformulations and the
presence of generic formulations for all sample drugs.29 A review of DDMAC regulatory
enforcements did not find overlap between sample drugs and other regulatory actions

involving them in the twelve months preceding and following each advisory.

To measure the value effect of PHAs on pharmaceutical firms, data were obtained on
average daily stock price valuations and trading volumes for the firms marketing the
sample drugs as listed on either the New York Stock Exchange™ (NYSE) or the NASDAQ™
from the CRSP Daily Stock Market Composite Index™. 30

Data regarding monthly physician-directed promotion for each sample drug was obtained
from IMS Health’s Integrated Promotional Services™ (IPS) database, 2003- 2010. This data
window included a 12-month period prior to and following each PHA, providing enough
observations to generate statistically meaningful estimates while reducing the risk of

incorporating longer-term secular trends and market dynamics that might confound the

27 See The US Food and Drug Administration. Public Health Advisories (Drugs). Available
at http://www.FDA.gov/Drugs/DrugSafety /PublicHealthAdvisories/default.htm.

28 We did not exclude from the sample drugs for which authorized patent-protected
generics were available at the time of the advisory, and drugs for which the parent
compound was available in generic form, but where drug line extensions (e.g. extended
release versions of the parent compound) remained patent-protected at the time of the
advisory.

29 Electronic orange book - approved drug products with therapeutic equivalence
evaluations. Available at: http://www.FDA.gov/cder/ob/default.htm (Accessed
11.1.2009).

30 Firms’ year-end reports to shareholders available online were also reviewed to ascertain
whether there were any merger, acquisition, or in-licensing arrangements during the study
period which would directly alter the incentives for brand level promotion at the firm level.


http://www.fda.gov/cder/ob/default.htm

associations of interest. Four promotion domains were examined: total promotion
spending,3! number of visits of pharmaceutical sales representatives to physicians in office-
based practices (“detailing”), number of free samples provided to physicians, and counts of
journal advertisements. These activities accounted for approximately 98% of physician-

directed promotion. Measure derivation and definition have been described previously.32

Firms’ quarterly and year-end reports to shareholders (10Q and 10K) available online were
reviewed to ascertain data on firm revenue overall and by drug preceding the PHA release.
We were able to obtain 10K reports for eight out of the nine manufacturing firms in the
sample. Worldwide drug-specific revenue was available in all 10K reports but quarterly
revenue was available for three sample drugs. Consequently, we were unable to match the
timing of the release of each PHA to drug specific revenues in the preceding quarter for the
full sample. Therefore, the main measures of total promotion expenditures and promotion
by channel is in levels, unadjusted for sales.33 Total promotion spending was transformed

into 2009 $US using the Bureau of Labor Statistics CPI-all urban items calculator.

Therapeutic substitutes were matched to sample drugs via the American Therapeutics
Committee (ATC) standard designations (Table 1, last column). When the drug was the only
member of a class, two practicing physicians were conferred with to identify clinically valid
alternative class designations. There were eighty-six drugs matching sample drugs using
this classification. Thirty-eight therapeutic substitute drugs were available in patent-
protected form during this period. Promotion of these therapeutic substitutes was also

measured using IPS data.

To empirically test H5, drugs with “market power” were defined as those that were first-in-
class, and/or were responsible for revenue comprising more than 10 percent of the parent

firm’s total revenue for the year preceding the PHA, and/or had usage comprising more

31 Total expenditures include spending on detailing visits, journal advertisements and the
retail value of free samples.

32 See Zell ER, McCaig LF, Kupronis BA, Besser RE, Schuchat A. A comparison of the National
Disease and Therapeutic Index™ and the National Ambulatory Medical Care Survey™ to
evaluate antibiotic usage. Available at: http://amstat.org/sections/srms /Proceedings
(Accessed July 11, 2008).

33 Similar to Gonul F, Carter F, Petrova E, Srinivasan K 2001, Rizzo JA 1999, Narayanan S,
Manchanda P, Chintagunta P 2005 and Lakdawalla D, Philipson T, Wang YT 2006.



than 20 percent of class usage in the month preceding the PHA.34 The first two measures
were based on ATC classification and 10K reports. To characterize drug usage prior to each
PHA, the National Disease and Therapeutic Index™ (NDTI) was used to derive estimates of
market usage share (measured in prescription units in the month preceding the PHA) for
each drug relative to usage of all therapeutic class substitutes (Table 1, second to last
column). The NDTI has been used in previous efforts to examine office-based prescribing
behavior and is similar in coverage and scope to the National Ambulatory Care Medical
Survey, a nationally representative survey of office-based physicians conducted by the

National Center for Health Statistics.3°

Gabitril, Adderall and Chantix accounted for more than 20 percent of all usage in their
respective therapeutic class at the time of the PHA release; Strattera and Chantix were first
entrants into their therapeutic class; and Duragesic, Crestor and Adderall were responsible
for 10 percent or more of parent firm revenue in the year preceding the PHA. Hence we
consider them “market dominant” drugs; the remaining three agents (Paxil, Elidel, Ketek)
are considered non-dominant market drugs. The branded therapeutic substitutes of market

dominant drugs numbered twenty-seven.

Analytical Methods

The Medwatch reported date of PHA release is the main timing instrument.

Standard event study methods were employed to test H1 in the full sample: an OLS

regression correlating