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On May 20, 1999, the FDA approved Merck’s application to market Vioxx, a
new arthritis pain-reliever. The effort to create a successful drug at Merck
was no small task; not only did the company need to develop, test, and receive
approval for a new product — it also needed to make sure the drug was successfully
marketed to the right consumers. To heighten the appeal of Vioxx, Merck had
began an additional clinical trial in January in hopes of establishing that their
drug caused fewer gastrointestinal problems than a commonly used alterna-
tive, naproxen (generic Aleve®). An independently chaired Data Safety and
Monitoring Board, which monitored the clinical trial, noted a heightened risk for
cardiovascular events in the second month of the 3-month trial. Despite what now
appear to be clear warning signs, Merck continued to aggressively market the drug.
Amid mounting concerns Merck finally withdrew the drug five yearsafteritsrelease.

This retrospective case illustrates competing understandings of mission across
organizational subdivisions and the difficulty of regulating drug safety in a
market context.
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Introduction

Merck was established in the U.S. in 1891, but its roots trace back to Friedrich Jacob Merck’s purchase of a German
drug store in 1668. Today the company is a top tier global entity, a “research-driven” pharmaceutical company
“dedicated to putting patients first.”2 Merck’s mission is to “provide society with superior products...that improve
the quality of life and satisfy customer needs; provide employees with meaningful work...and investors with a
superior rate of return.”® As a long time player in the U.S. pharmaceutical industry, Merck has had extensive
experience in assigning and dividing complex tasks among its many specialized departments. Specialization allows
Merck to operate efficiently and bring new drugs to American patients.

On May 20, 1999, the FDA approved Merck’s application to market Vioxx, a new arthritis pain-reliever. The

effort to create a successful drug at Merck was no small task; not only did the company need to develop, test, and
receive approval for a new product—it also needed to make sure the drug was successfully marketed to the right
consumers. By the end of 1999, over 5 million prescriptions had been written for Vioxx and it had been launched in
47 countries.*

The Vioxx launch went particularly well, and Merck splashed its success across the front page of its Annual Report
with the lead, “Vioxx: Our biggest, fastest and best launch ever.”> New Vioxx sales came at an important time for
Merck. The exclusive patents to four major drugs were scheduled to expire in 2000 and 2001. The company faced
plummeting revenues once generic equivalents entered the market. According to one industry analyst, “Vioxx was
Merck’s savior.”® Although internal teams were raising questions about the safety risks associated with Vioxx in
early 2000, the company’s first quarter financial statements cited Vioxx for leading sales growth within the company
and touted it as the “fastest growing prescription arthritis medicine in the United States.”” In 2001, however, safety
concerns about the drug were becoming public. Three years later, on September 30, 2004, Merck pulled Vioxx off
the market. The Acting Commissioner of the FDA commended the action, stating “Merck did the right thing by
promptly reporting these findings to [the] FDA and voluntarily withdrawing the product from the market.”®

The Clinical Trial

Before receiving approval from the FDA, every drug must pass through a series of clinical trials that test for
intended effects and monitor side-effects. Even after being approved, some drugs, like Vioxx, continue in trials

to test for new therapeutic uses or monitor the safety and effectiveness of approved uses. The stakes involved for
clinical trials are very high. Everyone has a vested interest in the ultimate outcome—from patients taking the drug
hoping their symptoms will be relieved to executives seeking a financial return on the cost of developing the drug.

1 Merck & Co. Inc., “The History of Merck,” http://www.merck.de/en/company/history/history.html.

2 Merck & Co. Inc., “Mission Statement,” http://www.merck.com/about/mission.html.

3 Ibid.

4 Merck & Co. Inc., “10-K,” (December 31, 1999). (See p. 39.)

5 , “Merck Annual Report -- 1999,” (December 31, 1999), http://proquest.umi.com/pgdweb?did=1009549892&sid=1&Fmt=1&clientld=1
5020&RQT=309&VName=HNP.

6 Alex Berenson, Gardiner Harris, and Andrew Pollack, “Despite Warnings, Drug Giant Took Long Path to Vioxx Recall,” The New York Times
(November 14, 2004), http://www.nytimes.com/2004/11/14/business/14merck.html.

7 Merck & Co. Inc., “10-Q,” (March 31, 2000).

8 John S. Martin, Jr., “Appendix Q: Approve Trial Cardiovascular Data and Withdrawal of Vioxx,” Report of John S. Martin, Jr. to the Special
Committee of the Board of Directors of Merck & Co., Inc. Concerning the Conduct of Senior Management in the Development and Marketing of
Vioxx (2006), http://www.merck.com/newsroom/vioxx/pdf/037_appendix_g_approve_trial_cardiovascular_data_and_withdrawal_of_vioxx.pdf.
(See pp. 65-66.)
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Given the stakes at hand and the potential for various interpretations and possible biases in these interpretations, the
trial participants, doctors, and companies sponsoring the clinical trial are “blind” to treatment; they are unaware of
who receives the trial drug. Clinical trails throughout the U.S. are monitored by Data Safety and Monitoring Boards,
or DSMBs. Among other responsibilities, DSMBs are charged with “protecting the safety of trial participants.”
Some of the independent scientists serving on DSMBs—those unaffiliated with the pharmaceutical company—
monitor patients in an un-blinded fashion so that they know which patients are taking the trial drug.

DSMBs are intended to operate independently of the company that employs them and are composed of outside
consultants who have no vote in company decisions. Independence of DSMBs protects the scientific integrity
of trials, supports the goal of patient safety, and allows pharmaceutical company employees to follow the studies
without knowing which patients are taking the trial drug.

While DSMBs are responsible for patient safety, they do not have the authority to change or halt clinical trials.

At Merck, a Steering Committee composed of outside consultants and Merck employees has this authority. The
Steering Committee holds “ultimate responsibility for deciding whether or not to implement [the] recommendations
made by the DSMB.”® The Committee monitors trials blindly but in the event of safety concerns procedures exist
to un-blind part, or all, of the Steering Committee in order to make a determination on the clinical trial.*

The VIGOR Trial

In January 1999, protocols were established for a clinical trial testing Vioxx’s gastrointestinal outcomes. The trial
was known as the VIGOR (Vioxx Gastrointestinal Qutcomes Research) study, and involved 8,000 individuals. Half
of the subjects used Vioxx (Group A), the other half (Group B) were given naproxen (generic Aleve®). Merck
convened the first DSMB meeting that month and Dr. Alise Reicin, the Merck clinical monitor and a Steering
Committee member, attended to set out the protocols and introduce members of the DSMB. Dr. Michael Weinblatt,
a rheumatologist at Brigham & Women’s Hospital in Boston, chaired the DSMB, and Merck statistician Dr.
Deborah Shapiro was assigned to support the Board, including taking the meeting minutes, throughout the trial. As
prescribed by Merck’s policies, Shapiro’s responsibility was dedicated to full-time support of the DSMB, and she
would serve as a liaison between the DSMB, Steering Committee member Reicin, and other Merck executives. The
VIGOR study continued into the spring of 2000, and Reicin met frequently with the DSMB and Merck executives to
discuss the VIGOR trial.

DSMB Safety Concerns

By the end of 1999, doctors had written more than five million prescriptions for Vioxx—slightly more than 22,200
prescriptions each day. Merck had been successful at marketing the product to physicians. In October 1999, the
DSMB reviewed initial results from the VIGOR trial and noted “several pulmonary deaths,” but nothing appeared
abnormal or triggered concern.’> On November 18, the Board met again and discussed “the excess deaths and

9 Merck & Co. Inc., “Medical Affairs Procedures and Policies,” MRK-AFK0047773, www.VioxxDocuments.com. (See p.41.)

10 Ibid. (Seep.39.)

11 Extensive efforts were made to determine the identities of the members of the VIGOR Steering Committee and their respective employers.
Based on the available information, it appears that 12 of 14 members were outside consultants. In addition, two Merck employees served on the
Steering Committee: Dr. Alise Reicin and Dr. Thomas Capizzi, a bio-statistician.

, “Vigor Data Analysis Plan and Dsmb Interim Monitoring Guidelines,” (November 15, 2008), http://www.vioxxdocuments.com/Docu-
ments/DSMBs/dsmb%20rules%20vigor.pdf. (See p. 73.)

12 “Data Safety and Monitoring Board Meeting Minutes, Interim Analysis of Vigor - Unblinded Minutes,” LEH 0114732 - 33 (October 4, 1999),
http://www.vioxxdocuments.com/Documents/DSMBs/vigor_dsmb_10_99%20meeting%20minutes.pdf.
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cardiovascular adverse experiences in Group A.”** The analysis showed 52 serious cardiovascular (or “CV”)
events in Group A compared to 29 in Group B. “The differences between the treatment groups were noted as being
significant beyond the level of chance.”** Numerous charts plotted an elevated incidence line for Group A. Shapiro
attended the November meeting and knew that the trends were “disconcerting” to the DSMB.* Some in the DSMB
group noted that the data could be interpreted in two ways: that Group A had a higher incidence of CV events due
to the trial drug, or that Group B had fewer CV events due to the trial drug. In other words, it was unclear whether
Group A had received a harmful effect or Group B had received a cardiovascular protective effect.

The DSMB requested an additional safety analysis report and met in December to review the results. With

safety concerns mounting, DSMB members agreed that publication of any of the study results should “include a
discussion of the cardiovascular results.”¢ After the December meeting, Weinblatt and Shapiro also drafted a letter
to Reicin requesting the development of a data analysis plan for the cardiovascular events that were occurring.
They recognized the importance of having the plan in place to analyze the VIGOR results before Merck employees
learned which group of patients had experienced increased cardiovascular problems. According to protocols, the
analysis plan should have already been in place, but it had not yet been developed.

Executives’ Reaction to the VIGOR Trial

The Vioxx DSMB operated with a relatively clear purpose—to protect the health of the trial participants. Reicin
and other top executives involved in the clinical studies, however, had to weigh the obligation to respond to
emerging safety risks from the VIGOR trial against other strategic concerns about Merck’s top-selling product.

Weinblatt, chair of the DSMB, did not agree with the statistical analysis plan proposed by Merck. On January 24,
2000, in a reply to Reicin, he stated that it was “not acceptable to only perform [a] pooled analysis,” a statistical
method that would likely not be rigorous enough to investigate the possible problems with Vioxx.!” Executives
discussed amongst themselves what type of analysis plan might satisfy Weinblatt’s demands.*® It was during

the time period of these discussions that Merck offered Weinblatt a consulting position on the company’s
Multidisciplinary Strategic Advisory Board for COX-2 inhibitors. As a consultant Weinblatt could contribute
valuable knowledge of COX-2 inhibitors—Vioxx itself was a COX-2 class drug.'® Weinblatt’s consulting agreement
with Merck, which he signed in mid-February, narrowly avoided a conflict of interest with his chairmanship of

the DSMB—it was scheduled to begin a few days after the VIGOR trial had concluded. For his new role on the
Advisory Board, Weinblatt was compensated $5,000 for each day of consulting work.

When the VIGOR trial concluded in early 2000, Ed Scolnick, president of Merck Research Laboratories, the
research division at Merck, and member of the Merck Board of Directors, emailed Shapiro and Reicin with clear

13 “Data Safety and Monitoring Board Meeting Minutes, Interim Non-Endpoint Safety Analysis of Vigor - Unblinded Minutes,” MRK-
004200115464 (November 18, 1999), http://www.vioxxdocuments.com/Documents/DSMBs/vigor_dsmb_11_99%20meeting%20minutes.pdf.
14 Ilbid.

15 Ilbid.

16 “Data Safety and Monitoring Board Meeting Minutes, Cardiovascular Safety Analysis of Vigor - Unblinded Minutes

*, MRK-00420015472 - 477 (December 22, 1999), http://www.vioxxdocuments.com/Documents/DSMBs/december%20dsmb%20meeting%20
12-22-1999.pdf.

Note that companies are not required to publish the results of clinical trials.

17 Michael Weinblatt, “Letter to Alise Reicin, M.D.,” MRK-ABC0016765 (January 24, 2000), http://www.vioxxdocuments.com/Documents/
DSMBs/Weinblatt%20letter%20to%20Reicin.pdf.

18 Douglas J Watson, “Email to Alise Reicin, Deborah Shapiro, Thomas Capizzi, Linda S. Hostelley, Nancy Santanello, and Harry Nelsen.
Change in Vigor Adjudicated Cv Events Timelines and Procedures??,” MRK - NJ0120690 (February 7, 2000), http://www.vioxxdocuments.com/
Documents/DSMBs/reicin%20to%20watson%202-7-2000.pdf.

19 COX-2 inhibitor drugs work by blocking the COX-2 enzymes causing pain. Vioxx, Celebrex, Aleve and other similar products are collec-
tively referred to as a drug “class.”
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excitement for the “great drug” Merck had developed.’ Scolnick’s email also admitted that safety risks were
evident, but he hoped that Merck could present the risks as a class effect, or, in other words, present the risks so that
they appeared common to all drugs that function as COX-2 inhibitors.

The CV (cardiovascular) events are clearly there... It is important to find out about the cases that
[O]ates told us about. When we present in May we should present those also...so it is clear to the
world that this is a class effect.!

Scolnick closed the email with the following: “We have a great drug...there is always a hazard. The class will do
well and so will we.”?? Vioxx did clearly cause fewer Gl side-effects than naproxen. In Scolnick’s judgment, Merck
had a “great drug,” and the CV risks that the study revealed seemed less clearly correlated with Vioxx use. For
Scolnick, they were probably common to the whole class of drugs.

Making the Best of the VIGOR Results

If any one single committee at Merck was responsible to the array of stakeholders—customers, employees, and
investors—outlined in the corporate mission, it would have been the Human Health Product Approval Committee
(HHPAC). HHPAC was the “most senior cross-disciplinary committee” at Merck during the development of
Vioxx.2 The committee served “as a bridge between the research and commercial arms of Merck,” and was chaired
by Ed Scolnick.?* Reicin and Scolnick—not HHPAC as a whole—had the task of weighing the meaning of the
VIGOR results and interpreting these for stakeholders. Meanwhile, the DSMB had concluded its responsibility to
oversee patient safety with the closing of the clinical trial. At this point, the future of Vioxx lay in the work of two
Merck divisions: the research division Merck Research Laboratories and the Marketing and Sales Division.

After the study results were unblinded on March 9, 2000, Scolnick and Reicin pored over the data and discussed
how to frame the results for presentation to the FDA, academic journals, and scientific conferences. In her tenure

as clinical monitor, Reicin had become aware of DBSM’s concern for CV events occurring in the study, but as the
months rolled on Reicin and Scolnick focused on making the best of the raw data from the clinical trial to cast Vioxx
in a favorable light.

The VIGOR results showed increased cardiovascular (CV) problems in patients taking Vioxx. One explanation
proposed was the idea that naproxen provided protection for the heart, although this had yet to be demonstrated
through any clinical trials. The protective benefits from naproxen would explain why those patients experienced
significantly fewer heart problems. Early on, Reicin and Merck Research Laboratories scientists saw this “naproxen
hypothesis” as an attractive explanation behind the cardiovascular events. Yet in order for naproxen to provide the
magnitude of “benefits” observed in the VIGOR study, it would have to be proven to be more effective than aspirin.
Such a finding alone would make news in the medical community. Not even the makers of naproxen had identified
such a beneficial effect.

On June 15, 2000, Dr. Carlo Patrono, an antiplatelet specialist and consultant to Merck, withdrew his support for the
naproxen hypothesis. He notified Merck that he would present a slide at an upcoming conference addressing

20 Edward M. Scolnick, “Email to Deborah Shapiro,” MRK-ABH0016219 (March 9, 2000), www.VioxxDocuments.com.

21 Ibid.

22 lbid.

23 John S. Martin, Jr., “Exhibit 1: Merck Leadership and Organizational Structure,” Report of John S. Martin, Jr. to the Special Committee of
the Board of Directors of Merck & Co., Inc. Concerning the Conduct of Senior Management in the Development and Marketing of Vioxx (2006),
http://www.merck.com/newsroom/vioxx/pdf/002_exhibit_1_merck_leadership_and_organizational_structure.pdf. (See p. 28.)

24 1bid.

Case Studies in Ethics dukeethics.org




the “Commonly Held Misperception” that naproxen and “NSAIDs...are likely to afford [similar] cardiovascular
protection [to aspirin].”?® The presentation would not be favorable for Vioxx. Reicin spoke at length with Patrono,
and Patrono agreed not to focus on the cardiovascular problems in the VIGOR study. But Patrono argued that the
“presentation of the VIGOR data must not mislead the audience into thinking that the difference in CV events could
be explained by...naproxen”.?

Marketing Vioxx

On November 23, 2000, the VIGOR results were published in the New England Journal of Medicine (NEJM). The
study showed that Vioxx patients were five times more likely to experience adverse CV events than patients taking
naproxen. While the publication drew attention in the medical community and media, the Marketing and Sales team
remained focused on its mission to promote products and bring new drugs to key consumer groups. Marketing and
Sales had a clear understanding of how to meet its responsibilities. In what seems now like a preemptive strike,
Merck had months earlier released a statement (see Exhibit 3) commenting on the preliminary results of VIGOR.
Informational releases prior to a study’s conclusion are atypical for pharmaceutical companies. Industry analysts
and others in the media began asking questions soon after, and the publication of the results in the NEJM added to
mounting concerns about the safety of Vioxx.

On April 28, 2000, Marketing and Sales released a bulletin to sales representatives titled “NEW RESOURCE
Cardiovascular Card.”? (See Exhibits 4 and 5.) The bulletin announced a “Roadmap to the CV Card,” which
included complete step-by-step messages, page references, and talking points to inform salespeople what to say
when questioned by physicians about the published CV results. Marketing wanted to move quickly to prepare these
materials, fearing a delay would leave representatives unprepared to respond to questions in the field. However, in
the push to improve the product’s image, Marketing and Sales excluded the VIGOR trial results on its informational
card and even relied on a safety analysis that the FDA considered inappropriate. In fact, the CV card indicated that
Vioxx could be 8 to 11 times safer than other anti-inflammatory drugs, information that was not in agreement with
the published data.

The CV card was a useful pocket tool, but it was hardly the complete survival kit for sales representatives facing
tough questions from physicians. The formal publication of the study on November 23 in the NEJM generated even
more questions from doctors in the field and increased the pressure on Marketing to pursue more aggressive defense
strategies. As the “lifeline” to a marketplace asking questions, Marketing needed to make sure its sales force was
top-notch, prepared to handle any question in the field. The department launched an all-out effort to train its sales
representatives, prepare them on emerging issues, and reframe the issues surrounding Vioxx.

First the department reframed challenges to the safety of Vioxx as “obstacles.” Next the department launched a
series of videos presenting the “V-Squad,” a superhero-styled space duo who battled the real-world challenges
of selling Vioxx. In training episodes, the V-Squad faced situations similar to the real-life challenges of the
pharmaceutical sales force.? The futuristic “Cyber Obstaclizer” launched the V-Squad into a “virtual reality

25 , “Appendix E: Merck’s Interpretation of and Response to Vigor Trial Cardiovascular Data: March 9 - 27, 2000,” Report of John S.
Martin, Jr. to the Special Committee of the Board of Directors of Merck & Co., Inc. Concerning the Conduct of Senior Management in the De-
velopment and Marketing of Vioxx (2006), http://www.merck.com/newsroom/vioxx/pdf/014-appendix%20_e_mercks_interpretation_of_and_re-
sponse_to_vigor_trial_cardiovascular_data_march_9 27 _2000.pdf. (See pp. 26-27.)

26 1bid. (Seep. 28.)

27 U.S. House Committee on Government Reform, “The Marketing of Vioxx to Physicians,” (May 5, 2005), http://oversight.house.gov/docu-
ments/20050505114932-41272.pdf. (Herein after as The Marketing of Vioxx.)

28 Merck & Co. Inc., “Part 1 - Be the Power,” http://www.vioxxdocuments.com/browse.php?display=list&dir=Be%20The%20Power/.
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training environment in which reps directly confront the obstacles that stand in the way of them and greater success
for Vioxx.”®

The department also created a complete reference manual for field representatives called the “Obstacle Response
Guide.” (This guide appears as Exhibit 6.) The manual included a comprehensive list of likely physician questions
and complete talking points for the representatives to use in response. Marketing sent periodic updates with
instructions to add the new “obstacle responses” to the field manual. To keep the sales team sharp, the department
required representatives to “review and practice [the] obstacle response and use it in appropriate discussions on
Vioxx.”® But obstacle responses were “not to be shown to or left with physicians.”*

The “obstacle response strategy” was Marketing’s primary tool to carry out its mission of promoting the drug to
physicians who could prescribe it. All representatives were trained to “provide appropriate balancing information
as part of all product discussions.”2 The core message included two gastrointestinal messages and one efficacy
message, and representatives tailored the core message to each physician’s belief about Vioxx. The Marketing and
Sales focused on the strengths of Vioxx and sought to reframe and minimize any safety concerns.

In addition, the marketing division maintained consistent messages about Vioxx in press releases. In the research
division of Merck, Reicin jockeyed at length with Patrono over the legitimacy of naproxen benefits, while

the marketing division forged ahead with its public message. Immediately after Patrono’s presentation at the
conference, Marketing issued a statement affirming that “the reduction in heart attacks [in the VIGOR study] is

consistent with naproxen’s ability to block platelet aggregation.”

Mounting Concerns about the Safety of Vioxx

The aggressive marketing of Vioxx was creating a head-on collision with outsiders’ claims of safety problems. In
February 2001, an FDA Arthritis Advisory Committee reviewed the VIGOR study and stated that “there is clear
evidence to show...[an] increased risk of developing serious cardiovascular adverse events compared to naproxen.”

Soon after the FDA met, The New York Times ran an article on May 22, 2001, that questioned the safety of Vioxx.
The article referenced a Wall Street analyst who had urged his clients to follow the Vioxx issue closely because

it might impact the stock price. The article also cited one doctor pleading, “There must be a warning...I’m sure
there are many people out there who are taking these drugs that should not be.”®* Merck responded to the article
immediately. The company issued a press release the same day titled “Merck Confirms Favorable Cardiovascular
Safety of Vioxx.” The next day Marketing and Sales sent a bulletin to all field representatives. The instructions
were explicit: “DO NOT INITIATE DISCUSSIONS ON THE RESULTS OF THE...VIGOR STUDY, OR ANY
RECENT ARTICLE IN THE PRESS ON VIOXX.”% (See Exhibit 5.)

29 Ibid.
30
31 Ibid.

32 Ibid.

33 John S. Martin, Jr., “Appendix F: Further Analysis and Public Presentation of Vigor Trial Cardiovascular Data: April 2000 - January 2001,”
Report of John S. Martin, Jr. to the Special Committee of the Board of Directors of Merck & Co., Inc. Concerning the Conduct of Senior Man-
agement in the Development and Marketing of Vioxx (2006), http://www.merck.com/newsroom/vioxx/pdf/016-appendix_f_further_analysis_and_
public_presentation_of_vigor_trial_cardiovascular_data_april_2000_january_2001.pdf. (See p. 28)

34 Maria Lourdes and Qian Li Villalba, “Statistical Reviewer Briefing Document for the Advisory Committee. Nda # 21-042 S-007,” (February
7,2001), http://www.fda.gov/ohrms/dockets/ac/01/briefing/3677b2_04_stats.pdf. (See p. 14)

35 Melody Petersen, “Doubts Are Rasied on the Safety of 2 Popular Arthritis Drugs,” The New York Times (May 22, 2001), http://www.nytimes.
com/2001/05/22/business/doubts-are-raised-on-the-safety-of-2-popular-arthritis-drugs.html.

36 U.S. House Committee on Government Reform, “The Marketing of Vioxx to Physicians.” (See p. 24.)

, “Bulletin for Vioxx: New Obstacle Response,” MRK-H.3STM001295 (May 1, 2000), http://dida.library.ucsf.edu/pdf/pjb00al0.
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Thus far, 2001 had presented some major challenges to Marketing and Sales. Yet in the wake of the The New York
Times article, the department remained undeterred. The strategy was simple—"“emphasize that Vioxx demonstrated
a potential advantage over narcotics for pain management.”®” A Merck executive left voicemails for all the sales
representatives encouraging them to “Stay focused. Stay focused with your efficacy and Gl risk awareness
messages and stay focused with your confidence in cardiovascular safety and overall safety of Vioxx.”*

Meanwhile at both Merck and FDA laboratories, further data analysis and new studies on Vioxx continued. By the
end of the summer of 2001, Briggs Morrison, an associate director at Merck Research Laboratories, received an
internally-generated paper on Vioxx for his review. In a series of comments about the paper, Morrison stated:

I guess what | am saying is that the data appears to have been interpreted to support a preconceived
hypothesis rather than critically reviewing the data to generate hypotheses. The second line of the
Discussion says “There was no evidence...that rofecoxib [Vioxx] was associated with excess CV
events compared with either placebo or non-naproxen NSAIDs’ — that seems wishful thinking, not
a critical interpretation of the data.

| guess my point is that one usually discusses the limitations of the paper — one of the limitations
here is the paucity of data and therefore ‘conclusions’ may be too strong a word; ‘there is no
evidence’ also seems (to me) to be a bit of a stretch...doesn’t one have an obligation to re-examine
the rationale behind that decision as data accrues.*®

But these concerns didn’t seem to reach Marketing. In October, Marketing would renew its efforts and use a new
strategy coined “Project Offense” to emphasize the message of the drug’s efficacy to physicians.

Epilogue

Throughout all of the difficulties with Vioxx, Marketing and Sales worked with a consistent goal in mind and
developed clear strategies for representatives in the field. Merck continued to study the drug in clinical trials for
Alzheimer’s disease and colon polyps. These additional trials consistently showed safety risks associated with
Vioxx. On September 28, 2004, Merck requested an emergency meeting with the FDA. In the meeting, Merck
shared data from the colon polyps study with the FDA. Two days later, on September 30, 2004, Merck made a
public announcement that it planned to withdraw Vioxx from the market—nearly five years after initial safety
concerns had surfaced.

37 Ibid. (Seep. 26.)

38 Ibid. (Seep. 25.)

39 Morrison W. Briggs, “Email to Deborah Shaprio, James Bolognese, Rhoda Sterling, Alise Reicin, Leonard Oppenheimer, Eliav Barr, Barry
Gertz, Alan Nies “ MRK-ACF0005697 (August 17, 2001), www.VioxxDocuments.com.
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Exhibit 1: The Market Size for Arthritis Pain-Relievers

Prior to the launch of Vioxx, estimates of the market size for arthritis pain relieving drugs ranged between “60
to 80 million patients.” Such a large number of patients ensured that sales revenue would be among the highest
in recent history. The market potential was important to every pharmaceutical company competing for a share
and working to launch Cox-2 inhibitors. At Merck, analysts expected that revenue from Vioxx in the first 7
months would be roughly $120M.*

Generally, the first manufacturer to file a New Drug Application with the FDA is the first to reach market. After
assessing the arthritis market, Merck estimated that “the value of [Vioxx] being first to market versus second

to market is $611M.”2 But on June 28, 1998 Pfizer made a virtual lock on being the first to enter the market.
Pfizer submitted a New Drug Application to the FDA for Celebrex and won approval on November 23, 1998.
Celebrex launched in February 1999 — three months before the FDA approved Vioxx. With Vioxx to be the
second market entrant, the Marketing and Sales division aimed to cultivate an “in it to win it attitude.”

+ John S. Martin, Jr., “Appendix B: Pre-Approval Commercial Context,” Report of John S. Martin, Jr. to the Special Committee of the Board of
Directors of Merck & Co., Inc. Concerning the Conduct of Senior Management in the Development and Marketing of Vioxx (2006), http://www.
merck.com/newsroom/vioxx/pdf/009_appendix_b_pre_approval_commercial_context.pdf. (See p. 5.)

2 Ibid. (Seep.7.)

% Ibid. (Seep. 13.)
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Exhibit 2: Organization of Clinical Trials Involving a DSMB

Merck Executive / Senior Vice-President Drata Safety Monitoring Board
(DSMB)
Steering Committee Advizory Committes
Data Coordinating Center Clinical Centers Working Conmittess
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Exhibit 3: March 27, 2000, Press Release Announces VIGOR Results
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htedia Contacts: ) Imvestor Contact
Jan Wainer fdary Elizabeth Basaman Laura Jardan
215/652-6462 215/652-5244 008 23-5185

Merck Informs Investigators of Preliminary Resulls
of Gastraintestinal Outcomes Study with VIOXXE

WEST POINT, Pa., March 27, 2000 - Merck & Co., Inc. today inforrmed &5 invesligators

- of a preliminary analysis fram a large gastroindeslinal (1) culcomas study thal compared

. Vigex® (rodecoxin] with napm;:en in patienls wilh rheumatoid arihrilis. Among patients regted
wilh Vioxx, there was a significanily reduced incidence ol senous gastresniasinal evenls
camgarad Lo patienls freated with aagroxen. Merek plans lo sybmit the information 1o the
L5, Foad and Drug Administration (FOA) and olhar regulatony agencies warldwide in the next
law maonins,

In additlon, significantly fevwer thromboembelic events were absarved in palienls 18king
naproxen in this G culcomas study, which s éonstient valh napeescen’s abilly to block platelat
aggreqation. This effect on these events had nol been obsered previcusly in any cliniczl
siudias for naproxen. Vioax, like all COX-2 salsclve meadscines, doss not block plalakat
aggregalicn and therefore would nel be expected 1o heva simdar affacts. As a resull, Marck is
notfying investgalors, who are conducling olher Marck studies with VWioex or another
inwastigational medicine in the same class, of protocol amendments 1o allow the addilion of
Ilu:.v-dusa aspirin whara appropriale, Patients using low-dose aspenin, which eiso blocks plalelel
aggregation, were excludad from the G sutcomes Sludy, Viso: dees nol inleders wilth the
anility of low-dose 35pifin 1o block platelel aggregation,

The complated study, caltad VIGOR (Viowx Gastrointestinal Oulcomes Research],
compared the Gl salely of Viowe (50 mg once daily) 1o prescriplion-strenglh naproxan (500 mg
twice a day} in approsimately 8,000 palients with rheumnatoid arhritis. The study speciicaly
assessed the indidence of cerain types of sinically significant upper Gl evants, including
parforations, wicers, obsiructions and beeds. Maproxen is a commonly used non-slerpidsl
anli-inflarmmatory drug (NSAID) indicated for the irealment of a number of anhrilie diseases,
imtluding rheuraloid afhritis, Viosxis not approved for he treaiment of rheumatoid anhritis,
nor i an application for this yse under review, Viox is approved in the U.S. for the raligl of the

= Marg =

Viexz® |5 the Merck registerod Irademark dor relocoxib,
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sigrs and symploms of osteoarthrilis, menagement of scute pain in adults and fregtmens af
mensbual pein. = )

Reszarchers believe that MSAIDs work by inhébiting two related enzymes: COK-1, 1he
enzyme fhat helps maintain the steemach lining and promates platelet sggregation, end COX.-2,
the ergyme that triggers pain and inflarmmaltion. At therapeutic doses, Vite warks by
satactivaly inhikdling COX-2 wilheut irrending COX-1; non-selective MNEAIDs like napraken
inhibit bath COX-1 and OOX-2. Medicines like aspitin and naproxen that sigrifcantly inhdit
COX-1 block platalel aggregation and thetélora hava the petential 16 prénide cardiopratechion.

An axlensive review of salety data from all other compleled and cngoing chnfzal trials, as
wiall a5 the peal-markeling experience wilh Vi, showeed no indication ol a difference in the
incidance of thrombgembolic evenls batween Wigeod, placebo gnd comparalor NEAIDs,

Further anatyses are ongeing. and fingl resulls of (he Gl outcames Sy with Wioo will

I be prasenied st pear-raviewed madisal meelings this year,
Important information about Wioxc

The recomméandad dose of Vs lor ihe reatment of estgoarthrilis is 12.5 mg once
daily. Zpma palients may receive addilional benelit by increasing the dose 1o 23 mg once daiy.

Serious 2lomach problems, sueh a5 bleading, can ocour walheul warning symploms.
Adrmanisiration ef low.dose Bspivin velh Vioex may resull in 2n mcreased rete of Gl ylcers or
other complications compared touse of Vo alone. Physicians and patienls should ramgin
abar Eor signs and symploms of gasirginlestinal blaading

Common side effects reponad in osiecariniliz cinlced Inaks wilth Wioex wens gyapers
respirabony fan{:ia:'-.w. dizrrvaa, nauses =nd high blood pressure, Peaple wha Rave bad an
allergic rezciion W Wioex, aspirin or alhar NEAID:s showld rol I2ke Viox=, Safely and
efecliveness in chddren below the age of 18 have nol been siudied.

: Merck & Co., Inc. is 3 global, rezesch-driven pharmaceulics! company thal discovers,
cdevelops, mansadaciunes snd markels a broad range of hursan 2nd animal heatth producis,
direclly @nd thraugh is joinl venturas, and provides pharmaceutical beneld sendeas through
Merck-hadco Managed Care,

A A sl
=

Full prescsibing informasicn far Vioxe® s miached, and s glso availabic by caiteng 18007550352, pxL T26. .

MREK-PRLOOO0115
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Exhibit 4: April 28, 2000, Bulletin with Instructions for the CV Card

Qﬁ%“‘j

. Mo, C0¥ 00-028
2 Apr 28, 2000

Bulletin for VIOHNE:
MEYW RESOURCE: Cardievascular Card j
Ta:
Al Field Persannel with Responsibilty for ViDKse ACTION REQUIRED
Baclyround

Tras prasentston of indormulons sgarding the WGOR ard CLASS nals has lad 10 some
myﬁmlqhmm.uwummm the cardiereanebar affects of

Tnmn&drwnhﬂmumh uastions about the vpscular affects
MTmmmm-nmmiuc:mmnqgm.m ¢ “
hmhdummnummﬂmmmmmwm

fres it Thiss s for your background andy, Yeu may ot use the
mmwhmmmrm.ﬁ-. "f-ﬂlirﬂ'lﬂ recefve the final
|peifilid varsion Mhmmhu-m;mpm by Federal Express on

Drﬂnlhn::ﬁh'nmm: The Cardicwaseular Card is a tri-fold similar to the

) S, s e

Tha Cardioyasculas Cand is a mmﬁmmumpw HI COXIE or HI
HESAID physklan's concems regarding the cardowastuler sfircts ol VIO
Cand contaird the bllowang information e

Fage 7 shows that patients who were of risk o cardicvascular dise

exciuded from the Of shudies with VIR In fact, mmm?w::‘rg{um

In B study had rish fectors ki candiovascular dhease. :
. m:mmmmdwmwu that

. slroke, anging, k] VICIEX wans similar 9 eomparstor
mp:ﬂ:nﬁrﬂmw”
= Hhat the averall ¥
mﬂl‘nnm. and TV moriality rates from e & chinical trads with
+  Page B shows thal ia O dlinical rial with VIO, Me discortnuaton raiss far
I FaBRNE Wit hyportansion was low, <0.1%, 1t slso shows that the incikence of
Pyparsnaion in these paflents was 3.5% for VICOOL which was simiar b the

!‘ TR NSAIDS, chelsienacand hapr

Confidential - Subject To Proleciive ' MRAK-AARD038843

Crdar

Case Studies in Ethics

dukeethics.org




. Fleass read the attached rozamap for this cand. It will Balp vou understand how i Hrcs
- card o address piTysician’s questions regarding the OV aflects of VIO e

il

O Rosdmag doc™

Il youi hava any guestions regand tis ballatin, conta
Sarvics Casber 38 1-500.M5C mié?{. planss =ttt Miarcll Hetlomal

B el L —

Confidential - Subject To Proleclive ' ' MR K- AARDOIA844
Orrder
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Exhibit 5;

May 22, 2001, Press Release Confirms Vioxx Safety
May 23, 2001, Instructions to Sales Representatives

Mo, JOX D1-036
Mayw 23, 2001

Buflotin for VIoXx™:

Action Roauired: Rezponze io New York Times Articls
TO:
All Fredd Representations with Rasponsdbility for VICKY Action Reqguired
All Haspilal Representalives | Action Required
A & A Specialty Representalives Action Requined
AL A HSAS Action Required
Urology Representatives Action Regured
Meurclogy Fepresantatives Action Required
Managed Care MAEs and Cusiomer Managers Beckgraund information--
(all segments) .

D0 NOT IMTIATE DISCUSSIONS O THE RESLLTS OF THE WIOXX™ GI GUTCOMES
RESEARCH (VIGOR) STUDY, OR ANY OF THE RECENT ARTICLES IN THE PRESS ON
VIOXY, YOU MAY RESPOND TO CUSTOMER INQLIRIES ONLY AS OUTLINED BELOW.

PURPOSE:
T provide you with important background information, obstacie responses and faxable

PIR inslructions in the event that you are questionad by custamers about the CV affects
aof WIDMX, :

ACTIONS REQUIRED:

o pr
“Dioctor, thars ars no head-to-head studies comparing he candiovascular profile of the
two drugs. As @ resull, you cannot compars the drugs and conclude that cne drug had
fowar svents than the olher. What you may be refeéring 1o i press repons of the
incidencs rabes n two separate studles. In the VIOXK GI Qulcomes Tral (VIGOR), the
incidence of Ml was 0,5% with VION{ and 0.1% with naproxen, In a separate Gl
oulcomas inal of Calsbrax, the CLASS study, Seare has reported that tha incidance of
M1 wiars 0.5% with Cialabree, 0.3% with diclofense, and 0.5% with ibuprofen. Again,
docior, | want bo emphasize that the resulis of two differant studies can’t be compared,
and thai's particularly tres hars whan you have studies of differing duration and in
diffsrsnd patient populations.”

IF v doctor saks you furthar for the incidence of Mi from the OA studies prasented in the
package bnesrt for VIOXX tedl tham:

Confidental - Subject To Protectve Order MRK-H.35TM001203
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I tree clinical O rials fer VIO feported iy our package inser. the sncadence of ki

was s than O U ealh WIONN

Use yaur ©V Card to show the data an studies imvalving YIDMX and variows N3AIDS
[ibuprafen. dicafenas, and nabumetone] on ouwerall maetality and CW martality rates

“Dipcior, As you can see, Cardiovascular Martality as regoned in over 5,000 patients was

WIDXX 1 vs. NS8IDs B va. Placebo 0.7

Physician Inguiries:

In response (o unsolicifed requests for informafian regarding the recenat
press releases, Meadical Senvices wil make a personalized, faxable PIR
svaiable for pour cusfornars willhin 24 hours, [In adaifion, for thozse
customars who request move defalad infarmation, a separals, mons
compratensive PIR packet can be Fedaral Expressed within 2 days.

hipdical Services has made amangements (o axtend the haurs for tha PER hotlina.
Representaives should submat unaclicted PIR requests by either telephone or fax
options by calling the PIR hotling BOOMERCKES [B00-637-2586) during extanded hours
of 8:30 am to 8230pm ET. Dwing these hours, a staff mamber will vestally request the
frdlonging anforrmation from you Lo process the PIR request from the HCP [Afer this time,
the usual method cptions of INSIGHT, PIR hotine (S00MERCK 85 — hours- 3:30 -
4-30pm ET) and fax can ba followed],

ERFETRB

PIR Rogquasts may aiso be sent fo Medical Services from 4230 pm -
8:30am ET by laaving 8 voice message af BIOMERCKES. The
information as ksted above should ba provided in your voice message fo
Medical Sarvices slalf, Addifionally, PIR requasts may be submilted lo
Medical Services in wiiting by sending a fax fo S00MERCKES. The
information listed above should be included an your fax fo Medical
LEarvicaa.

« W requested, a PIR will be faxed within 24 hours of receiing the request.
« If tha physician requests more comprehensive information on the cardiovascular
of WHOIDK, youl may requast the comprahensive PIR, This will ba sent
via Fad EX within 2 daysa.
« Transition your discussion fo the curment strategy and messages for VICKCC™

dukeethics.org
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Do nod proactively discuss any of the recent press stories Respond 1o questions by
raquasting a PIR and in accordance with he obstacia-handling guids.

This informatlen is provided for your background information only and is not o
be uaed in discussions with physicians, Tha following press release was issued
in reaponse to an article in Tuesday's How York Times on the cardiovascular
aiffacts of YIOXKX.

Bac 1 o

Tumsday May 22, 1:21 pm Eastesn Time

Press Release

SOURCE: Merck & Ca., Inc.

Berck Confirms Favorable Casdiovaseular Salety Profile of Ve R)

UPPER GWYMNEDD, Pa., May 22 /PRMewswired — In responsa to news and analyst
rapors of data the Company first relesasd a year ago, Merck & Co., Inc. today
reconfirmed the favorable cardicvascular safety profile of Vioae® (rofecoxib), its
misdicing that salactively inhibils COX-2, Vioxx was approved by (he Food and Drug
Admanistration in May 19598 for tha management of ostecarthritis and tha relief of acute
pain in adults based on efficacy and safety studies mvwolving neardy 4,000 patisnts. Mare
thian 33 milion prescrigtions have been wrillen for WVioso i the United Skates since s
introduction.

T results of the Vi Gastrolrteatingl Ressarch study weda first redeased in March
2000. Since that tima, the data have bean widely reported, published in The Mew
England Jaurnal of MedScing and discussed extensively by an FOW Advisory Commities.

In VIGOR, Vicw: 5300mg, a dosa bwo-times the highest chronic dose approved for
ostecarthritia, significamly reduced the risk of serious G| side effects by half compared to
a commenly used dose of naproxen (1,000 mg) in rhewmatald anbntis patisnts. The
Advisory Committes recommanded that thesa resuits ba incuded in the labeling for
Wi, Wioxx is not indicated for rheumatoid arthritis.

Although the VIGOR study was a Gl outcomes study and was nol designad fo show
differances in cardiovascular affects, significantly fewer haart attacks wers cbsarved in
patients laking naproxen (0.1 percant) compared bo the group taking Vicsx 50 mg (0.5
parcent) in this study. There was no difference in cardiovascular morality betwesen the
groups treated with Viceo or naprooen. Patients taking aspirin did not participate in
WIGOR,

I exfensive discussions, the Adviscry Committes explored this finding, other studies of
Vicose and posalble axplanatons for this result in VIGORL In the complated oslecarthritls
irials and on-going clinical trials with Viosx 12.5 meg, 25 mg and S0 mg in 30,000
patiants, thers was no differance in the incidence of candiovascular evants, such as
heart attacks, among patients taking Vies, clher NSAIDs and piaceba.

MRK-H.35TM001205
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Al the Adnsory Commifies mesaking, Marck sciemists taad 1he YIGOR finding is
consistent wilh naproxen's abiily 1o Bock platelst aggregation by inhibiing COX-1 like
aspirin, which is used 1o grevent second cardiae evenis in patients with a histary of heart
attack. siroke or ciher cardiac events. This is te frst limae (his effect of naprozen on
cardicvascular evenls has bean cbserdéd m a cinical shudy. Other potental
axplanalions wera advanced by the FOMA reviewar and were discussed with the Advisary
Comeittes. The Commdtes recommended that the data an cardiovasoular avenis n
VIGIDR be included in the labsaling for Voo, ’

in addition, the Commettas agresad that the prescrbing mformation for both Wiga and
Celebranll (calecaxib) should reflect the tact that neither of these salactive MSAIDs
confer cardioprotective benafils and are not a subslifule for low-tote aspinn. The
Committes also recommended that other shudies ba conducied bo lurther explare the
safely of concomitant use of selective N3AIDS and low-dose aspirin.

In a separale Gl oulcormes study in ostecarihatis and rheumatoid srhritis patients,

celecoxb, analher agent that salectively inhibits COX-2, was compared to the NSAID
diclefenae and ibugrofen. Phamacia, maker of celecoxib, has mdicated that there wern

na diferances amang celecoxib, mepmofen and dclofenas on these cardiowascular
avenis. in Pharmmacia’'s background package submitled to the FOA for the Advisary
Committea meeting, the incidance of patienls taking celecaxib who sxparienced a heart

attack was cied as 0.5 parcent, 0,7 parcant amang diclofenac patients, and 0.5 parcend
amang patients taking ibughafen, -

Focus:
Remaln focused on your afficacy massages for VIOXX, Remambar that the
primary attribute for physiclans and patients |s pain reliaf.

For product and service infarmatian, call the Marck Nathonal Serdice Camtar at 1-300-NSC
MERCHK |1-800-8T1-83T12).

Ll
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Exhibit 6: CV Obstacle Response Tip Sheet

CV OBSTACLE RESPONSE

Step 1. VIOXX is nol a
subrstitute for Aspirin.

Step 2. WVIOXX does not
interfere with the anti-platelet
effects of a=spirin.

Step 3. Effect of concomitant
administration

Step 4. Review VIOXX Cv
event rates from O& studies

REVIEW ENTIRE CV CARD

* CW Thromboosmbollc Advarso
Evants por 100  patieni Yoars
* Speciflc CV Evanis
- M-ﬁl‘tﬂy

£ * CW Mortality

Step 5. Ass-l.-n"e that you have
addressed obstacle and
transition to Key Messages for
VIOXX,

S VinOHEEEFOREE EJunIu: IF' g I'thu thijs ﬂﬂﬁ &EJMBEW
:

‘anmﬁ‘ T
Docor, | assume That you are neferming o @ VIO G Tt
Cwcomees Fesearch shedy or VGO This was an ' B'ﬂiﬂﬂéy{hiah}? WK
OG0 et shsly desipned 60 e=ahiale thi G| selsty of
VIO, Bacmass the glusy s nod nthe laocl § cannet
discusd thi ditails with yom Hovwerver, | woudd b happy
B Sl el it O ST 10w B edecnl Saarescan
departmend

For hackeround use snbv. This decament nod io be shown o or used in dizcossions with enstemers

1
o
1
i
i
d
:
3

W

= el o W M s _al.. Faom
ST TR - SiEjec] § o Fredesine: L
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Exhibit 7: Timeline of Events?

November 1998

Merck asks the Food and Drub Admnistration (FDA) for approval of the painkiller
Vioxx, having tested the drug on 5,400 subjects in eight studies.

January 1999

Merck launches the Vioxx Gastrointestinal Outcomes Study (VIGOR). The study has
8,000 participants, with half taking Vioxx and the other half naproxen. The trial is
designed to see whether Vioxx is safer for the digestive system than naproxen.

May 1999

The FDA approves Vioxx, making the drug available by prescription.

October 1999

The VIGOR DSMB board holds its first meeting. Study results as of 10/1/99 indicate that
Vioxx patients have fewer ulcers and less gastrointestinal bleeding than patients taking
naproxen.

November 1999

At the second meeting of the VIGOR safety panel, the discussion focuses on
cardiovascular risks. As of 11/1/99, 79 patients out of 4,000 taking Vioxx have had
serious heart problems or died, compared with 41 taking naproxen.

December 1999

The safety panel holds its last meeting. It notes that as of 12/1/99, the risk of serious heart
problems and death among Vioxx patients is twice as high as in the naproxen group.

The DSMB votes to continue the study, but decides Merck needs to develop a plan to
study cardiovascular risks.

Later, when defending its decision to continue the study, the DSMB said it could not tell
if Vioxx was causing the heart problems or if naproxen, acting like low-dose aspirin,
protected people from them.

January 2000

Merck balks at developing the DSMB-suggested analysis plan. DSBM chair Weinblatt,
pushes for immediate analysis.

February 2000

Merck and Weinblatt agree to analyze heart problems by 2/10/2000, a month before the
last patient leaves the study.

February 15, 2000

Weinblatt agrees to a new consulting contract with Merck.

March 2000 Merck gets the results of the VIGOR trial.

Merck submits the VIGOR results paper to the New England Journal fo Medicine for
May 2000 S

publication.
January 2002 - Numerous epidemiological studies point to Vioxx’s increased risk of cardiovascular
August 2004 problems.
September 2004 Merck withdraws Vioxx from the market.

1 Timeline is adopted from the following: Prakash, Snigdha and Vikki Valentine. “Timeline: The Rise and Fall of Vioxx.” N.D. National Public
Radio. http://www.npr.org/templates/story/story.php?story|D=5470430
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Exhibit 8

Acronyms

Ccv Cardiovascular event

DSMB Data Safety and Monitoring Board

FDA Federal Drug Administration

HHPAC Human Health Product Approval Committee at Merck
NSAID Non-steroidal anti-inflammatory drugs

VIGOR Vioxx Gastrointestinal Outcomes Research

Key Participants

Briggs Morrison Associate Director at Merck Research Laboratories

Carlo Patrono Antiplatelet specialist and consultant to Merck

Alice Reicin Merck clinical monitor for the DSMB; Steering Committee member

Ed Scolnick President of Merck Research Laboratories; member of the Merck Board of Directors;

chair of the HHPAC

Deborah Shapiro Merck statistician, assigned to full-time support of the DSMB and served as liason
between the DSMB, Reicin, and Merck executives

Michael Weinblatt Rheumatologist at Brigham & Women’s Hospital, Boston; Chair of the VIGOR DSMB
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