A Sociotechnical and Ethical Analysis of Responsibility for Merck’s Vastly Harmful
Arthritis Drug Vioxx

STS Research Paper
Presented to the Faculty of the
School of Engineering and Applied Science
University of Virginia

By
Georgia Helein

April 13, 2024

On my honor as a University student, | have neither given nor received unauthorized aid on this
assignment as defined by the Honor Guidelines for Thesis-Related Assignments.

ADVISOR

Benjamin J. Laugelli, Assistant Professor, Department of Engineering and Society



Introduction

In 1999, the US Food and Drug Administration (FDA) approved the drug Vioxx
(rofecoxib) for use by prescription in the United States. Vioxx is a COX-2-selective nonsteroidal
anti-inflammatory drug (NSAID) that was developed by the pharmaceutical company Merck &
Co. (hereafter referred to as Merck) mainly to treat arthritis. However, in 2004, Merck
voluntarily removed Vioxx from the market after data from APPROVe, a colon-polyp prevention
study, showed that Vioxx significantly increased risk of cardiovascular events in patients
(Report, 2004). This became a point of controversy, as years prior, Merck had misrepresented
data from another study called VIGOR that also indicated that Vioxx caused negative
cardiovascular health effects to maintain the drug’s image as safe (Karha & Topol, 2004;
Prakash & Valentine, 2007). 20 million Americans are estimated to have taken Vioxx before
Merck removed it from the market, causing an estimated 88,000 heart attacks and 38,000
fatalities (JUni et al., 2004). For Merck, over a decade of lawsuits and billions of dollars in
settlements followed (“Merck Agrees to Pay $830 Million to Settle Vioxx Securities Lawsuit,”
2016; Office of Public Affairs | U.S. Pharmaceutical Company Merck Sharp & Dohme to Pay
Nearly One Billion Dollars Over Promotion of Vioxx® | United States Department of Justice,
2011; Wadman, 2007).

Current literature focuses heavily on the actions of Merck in this case, asserting that
Merck’s actions were unethical and that the company is at fault for the negative health effects
that Vioxx caused. However, this understanding fails to fully analyze the role played by other
influential factors and entities in the healthcare disaster of Vioxx. Reevaluating the case of Vioxx
in a larger context that considers both the actions of Merck and the influence of factors external

to Merck will provide a more comprehensive understanding of how this drug was able to cause



so much harm and could inform a better understanding of how similar occurrences can be
avoided in the future.

In this research paper, | argue that in addition to Merck’s actions, the FDA, the scientific
community, and the pharmaceutical industry are all partially responsible for the adverse health
effects that Vioxx imposed on thousands. | do so by utilizing the science, technology, and society
(STS) framework of Actor-Network Theory (ANT) and ethical framework of passive
responsibility to identify influential actors and the level of passive responsibility that they may or
may not possess in the case of Vioxx. Primary sources of information inform my argument,
including scholarly articles, press releases, regulatory documentation, direct accounts from

scholars, legal documents, etc.

Literature Review

As it is one of the most high-profile and significant controversies in healthcare and
pharmaceuticals in the 21% century thus far, there is plenty of scholarly discussion surrounding
Merck’s development, marketing, and eventual recall of Vioxx. In What have we learnt from
Vioxx?, a team of researchers and scholars that participated in litigation for some of the legal
cases following Vioxx’s recall review and discuss the timeline of the case from a scientific and
legal perspective. They claim that Merck acted dishonestly many times throughout the research
and development of Vioxx, and that the company was aware of the potential risks to
cardiovascular health that the drug presented but acted in their own financial interest. They claim
that in addition to manipulating the analysis and presentation of the data from their internal
studies, Merck ignored an “Expression of Concern” presented by the New England Journal of

Medicine about the report they published from their VIGOR study, and that they “selectively



targeted doctors who raised questions about the drug.” Looking forward, the authors discuss how
regulatory agencies and the scientific community can help to prevent similar cases in the future,
but hardly discuss the role they did play in the case of Vioxx or attribute any fault to anything
other than Merck (Krumholz et al., 2007). Alexander Lyon comes to very similar conclusions in
his analysis of Merck’s communication during the Vioxx controversy. He goes into the distorted
and internal and external communication of risk of Vioxx by Merck in depth, categorizing the
deceptive strategies as neutralization, topical avoidance, and disqualification (Lyon, 2007).

Erin Cavusgil analyzes Vioxx’s failure as a case study from an ethical perspective in her
article Merck and Vioxx: An Examination of an Ethical Decision-Making Model. In it, she asserts
that Merck suffered from a lack of “ethical decision-making,” acting unethically in 2000 when
deciding to market Vioxx. However, she does credit Merck with making the ethical choice in
2004 when removing Vioxx from market. She also briefly asserts that some may think the FDA
did not act aggressively enough to prevent, and may be somewhat at fault (Cavusgil, 2007).

In his book Poison Pills: The Story of the Untold Vioxx Scandal, Tom Nesi discusses the
case as well, focusing specifically on Merck’s communication throughout. He asserts that the
disaster that occurred was the result of the Merck marketing machine, and that the corporation
put safety in the backseat in favor of financial gain (Nesi, 2008). A critic of the book points out
that Nesi fails to acknowledge the role that the FDA, academia, and the pressure for a
“blockbuster” drug played in the case (Solomon, 2009) .

It is clear that there is a general, prevailing consensus across the literature on the case that
Merck acted unethically and is responsible for the failures surrounding Vioxx. Almost all this
discussion focuses on Merck’s actions throughout the research and development, marketing, and

recall phases that Vioxx underwent. These scholars often define Merck’s actions as unethical



based on common ethical principles and from a variety of ethical perspectives, such as how
many are negatively affected by the actions, the defiance of societal/ethical norms (such as
manipulating scientific information), the removal of doctor’s and patient’s ability to make
informed decisions about the healthcare they are providing/receiving, and the attitude motivating
these actions.

However, current literature lacks adequate discussion on the role that other entities
played in the failure of Vioxx. Many entities are involved in this case, such as the US Food and
Drug Administration (FDA), academia (including a variety of scientific journals, the larger
pharmaceutical industry and healthcare industrial complex, and economic/intellectual
competitors such as the similar drug Celebrex. When mentioned in discussion, it is often very
brief, and very rarely are their contributions to the case examined past surface level. These
players had influence over the situation, and therefore, there is a need to examine their

role/contributions and any subsequent responsibility for the negative consequences that occurred.

Conceptual Framework

My analysis of Vioxx draws upon the science, technology, and society (STS) framework
of Actor-Network Theory (ANT) and ethical framework of passive responsibility. This
combination of STS and ethical frameworks will allow me to comprehensively examine the roles
played by the many different entities involved with Vioxx, including the extent to which each is
responsible for the negative health impacts caused by the drug.
Actor-Network Theory (ANT)

ANT regards the various, diverse entities that interact within a sociotechnical system as

“actors” in a network and analyzes the dynamics of the network by focusing on the relationships



between actors (Cressman, 2009). Technologies themselves can exist as both a network and an
actor. According to ANT, actors are recruited to the network and associated together by a
“network builder” for a common purpose, such as developing a treatment for a particular
condition, like Rheumatoid Arthritis (Callon, 1984). As it is particularly relevant in this case, |
will also be paying attention to “rogue’ actors that do not work cooperatively with other actors
for the “common goal” of the network, but rather, against them. While the network assembled by
Merck/engineers to develop Vioxx had the goal of success for the drug in the market, the
eventual failure and recall of the drug implies that many actors acted as rogue actors. ANT
defines and examines each of these actors alone and as they interact with one another to
understand the system as a whole.
Passive Responsibility

Passive responsibility (in the context of a network of actors, as described by ANT) looks
to the past to identify and examine the responsibilities of actors after an undesirable event has
occurred in the network, such as Vioxx’s negative health impacts on patients. Passive
responsibility of an actor includes both accountability and blameworthiness. Accountability is
defined as the responsibility of an actor to justify its actions that contributed to the undesirable
event. Blameworthiness is defined as the responsibility to be a “target of blame for the
consequences of one’s actions.” To determine the level of blameworthiness an actor is
responsible for, four criteria are typically applied: wrong-doing, causal contribution,
foreseeability, and freedom of action. For an actor to be guilty of wrong doing, their actions
should be able to be defined as “wrong” according to some societal norm or common ethical
principle. Causal contribution refers to the degree to which an actor contributed to the

negative/undesirable event. To be guilty of causal contribution, the actor needs not be a main



contributor, however, significant causal contribution usually implies that the consequence/event
would not have occurred had the actor behaved differently. The last two criteria, foreseeability
and freedom of action, involve the liability of the actor. Foreseeability is the ability of the actor
to know the potential consequences of their actions, while freedom of action looks at the actors’
ability to act independently of any compulsion or manipulation. The extent to which these
criteria are met by the actions of an actor determine the level of responsibility that can be placed
on the actor for the undesirable event (van de Poel & Royakkers, n.d.).

In the analysis that follows, | begin by defining the network surrounding the Vioxx case
according to ANT. This will include identifying the various actors, their level of involvement,
and discussing their relationships with one another in respect to Vioxx. Then, | will individually
examine each of the significant actors in the context of the network, utilizing the criteria
described by passive responsibility to identify the blameworthiness, and thus, responsibility for,
the negative health impacts the drug imposed upon thousands of patients. This will allow me to

meet the need for a comprehensive analysis of all contributing factors in the case.

Analysis
Defining the Network
When considering the case of Vioxx, it is necessary to consider the full complexity of the
relationships and influence occurring between all surrounding factors. Merck can objectively be
considered the primary actor within in this case; the company developed Vioxx and was the
primary decision-making party throughout the marketing and recall of the drug, including the
subsequent litigation (Karha & Topol, 2004; McLean, 2005; Vioxx Lawsuit | Settlements, Injury

Claims & Notable Cases, 2023). According to ANT, actors within a network can also be



considered networks themselves. This concept applies well to Merck; the various employees,
shareholders, committees, and subgroups the company is comprised of constructs an internal
network in which relationships are complex and deeply intertwined. However, within the
overarching network of the Vioxx case and in relation with other, external actors, Merck often
acted as a singular entity. Thus, in this larger context, the analysis of the Vioxx case will involve
Merck being treated mainly as a singular entity/actor.

The FDA is another major actor involved in this network. With any drug development,
the FDA is responsible for reviewing the development and safety of the drug and approving it for
clinical use and marketing (US Food and Drug Administration, n.d.). The regulatory agency is
also responsible for overseeing a drug’s safety once approved and on the market. This was the
case with Vioxx. The FDA approved Vioxx in 1999 (Drug Approval Package: Vioxx (Rofecoxib)
NDA# 021042 & 021052, n.d.) and was subsequently responsible for the regulatory oversight of
the drug on the market until it was recalled in 2004 (Administration (TGA), 2022). Thus, the
FDA is a major actor in the case of Vioxx and forms a very direct and complex relationship with
Merck.

The global scientific community has established a long-standing culture of accountability
and integrity to protect the ability to have confidence in the reliability of scientific research. This
includes an expectation of objectivity in research and development (International Science
Council, 2008). In order to maintain this expectation, scientific findings are reported and
published in academic journals, in which they are peer-reviewed to ensure integrity and
accuracy. Although this community can be treated as one actor, it also can be considered a
network, made up of a variety of journals and scholars. In the case of Vioxx, the New England

Journal of Medicine individually and significantly contributed as an actor in the scientific



community sub-network, as the reports/findings of both the VIGOR and APPROVe studies were
published in the journal (Kondro, 2006; Neel, 2005). However, other journals and individual
academics also participated in the network, voicing opinions and concerns and publishing other
significant data (McLean, 2005). Because of this, the overall scientific/academic community is a
significant factor.

As Merck, the center of the network in this case, is a major pharmaceutical company, the
pharmaceutical industry and larger healthcare industrial complex undoubtedly has ongoing and
significant influence on Merck. Industrial expectations, norms, economic pressure, and more are
all imposed upon pharmaceutical companies by the industry and healthcare system (Waxman,
2005a). Thus, the pharmaceutical industry serves as an actor in this network, and possesses a
complex relationship with the other actors, mainly Merck. Celebrex is a drug developed by
Pfizer Inc. that serves the same purpose as Vioxx and was also being marketed at the time
(News, n.d.; Study, 2004). Furthermore, at the time, there were studies circulating that supported
the claim that Celebrex imposed less of a cardiovascular risk upon patients than Vioxx did
(Hudson et al., 2005). As a direct competitor to the central actor, Celebrex/Pfizer is an economic
actor within Vioxx’s network.

Finally, the network also involved smaller actors, such as patients, physicians, and
Merck’s investors/stakeholders. Most of these are individuals who were instead victims to the
negative health and economic consequences of Merck’s Vioxx. Many adverse health events were
recorded, investors/stakeholders lost money with the recall of the drug. The harm done is
recognized further through numerous lawsuits, from both health and financial sufferers, in the

following decade(s) that were either settled or lost by Merck (Juni et al., 2004; Merck Moves to



Settle Shareholder Vioxx Suits, 2010; Waxman, 2005b). Despite their complex relationships with
the major actors, are not as influential over the network due to a lack of power.
Merck

The saga of Merck and its actions in the development, marketing, and eventual recall of
Vioxx is long and incredibly complex. As the company developing the drug, Merck was in
charge of the research and clinical trials testing the safety of the drug, analysis and reporting of
the resulting data, and marketing for clinical use (Krumholz et al., 2007; Lyon, 2007).
Throughout multiple studies of Vioxx’s health effects on patient, Merck distorted and
manipulated data to downplay the cardiovascular risks demonstrated in the data. Following the
conclusion of the VIGOR study that compared the health effects of Vioxx to naproxen, Merck
analyzed and presented the resulting data in a scientifically unusual fashion that made the Vioxx
seem safer than it was (Bombardier et al., 2000; Curfman et al., 2005). First, the data used for the
study of gastrointestinal study vs. cardiovascular study had different timelines for collection; the
cardiovascular data in the report had an end-collection date a month earlier than that of the
gastrointestinal data, an unusual inconsistency that affects the reliability of the data.
Furthermore, there were 3 heart attacks that occurred in Vioxx patients that were not reported to
the FDA with the rest of the VIGOR data (17 were reported, yet 20 occurred). Later, through
analysis of Merck’s internal communications, it was found that Merck was aware of the 3
additional heart attacks prior to their report which included disclosure of only 17. Finally, the
authors of the report chose to present data which showed increased cardiovascular events with
Vioxx as a result of cardioprotective activity by naproxen that reduced cardiovascular events in

the naproxen group, rather than negative activity by Vioxx (Bombardier et al., 2000; Lyon, 2007,



Presley, n.d.). This claim was met with skepticism from cardiologists and other scientists
(Curfman et al., 2005; Karha & Topol, 2004; Mukherjee et al., 2001; Prakash, 2005).

Merck also made immense efforts to market Vioxx as safe despite significant data
suggesting otherwise and warnings from the FDA. Merck refused to include a warning
recommended by the FDA disclosing that Vioxx increased the risk of heart attack five-fold, and
used its own language instead. To market Vioxx to healthcare professionals, Merck utilized a
“cardiovascular card” that omitted unfavorable data in order to paint Vioxx as safe (Josefson,
2001; Waxman, 2005a, 2005b). Furthermore, there is evidence that Merck attempted to limit and
even silence criticism of Vioxx. An example of this is Dr. Gurkirpal Singh of Stanford
University. Singh was recruited by Merck to promote Vioxx, however, upon review of studies
such as VIGOR, was concerned about the cardiovascular risks. Reports, documents obtained
from Merck’s internal communications reveal that upon his expressions of concern, especially
when public, Merck was unhappy with the negative light he was shedding on Vioxx and
attempted to suppress opportunities for Singh to speak. Later, described in interviews and
testimonies given by Singh, he discloses that Merck intimidated and threatened him through
meetings, phone, and email communications (Grassley et al., 2004; Prakash, 2005).

First, Merck’s actions clearly contributed heavily to the eventual negative health effects
of Vioxx on thousands of patients, making the company guilty of causal contribution to a very
high degree. People were able to take Vioxx as the direct result of Merck’s willingness to bring it
to market, and the impact was deepened (more people took it) due to Merck’s intense marketing
of the drug. It is also easily foreseeable that marketing a drug that has been shown to have
significant adverse cardiovascular health effects in clinical trials will lead to significant adverse

cardiovascular health effects in patients. Furthermore, Merck had complete freedom in the
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decisions made to bring the drug to market and choose marketing strategies. One may argue that
there was medical demand and potential financial repercussions that pushed Merck to putting
Vioxx on the market. However, there were alternative drugs available that met the medical
demand to a degree, and as one of the largest pharmaceutical companies in the world, Merck was
not in need of the revenue from Vioxx.

The aforementioned actions by Merck are also “wrong” according to ethical norms. The
manipulation of the VIGOR data and non-scientific analysis is an egregious example of scientific
misconduct and dishonesty, and goes against many societal norms regarding dishonesty,
especially in the scientific community. Marketing efforts and efforts to maintain Vioxx’s image
as safe also were dishonest, as these efforts downplayed potential negative health impacts while
supporting unfounded claims. These actions all include omission and misrepresentation of
information. Not only is this behavior dishonest, but it took away patients’ and physicians’
ability to participate in informed consent and harmed many. For all these reasons, Merck is
guilty of wrongdoing. In examination of these actions, and many similar actions by Merck, it is
clear that Merck acted unethically and, according to the heavily met criteria of passive
responsibility, is largely responsible for the negative health impacts the drug had on patients.
The FDA

In 1999, the FDA approved Vioxx (Drug Approval Package: Vioxx (Rofecoxib) NDA#
021042 & 021052, n.d.). In Merck’s new drug application for Vioxx, there was no study
designed to evaluate cardiovascular risk, and cardiovascular safety was not an “area of concern”
in the FDA’s medical officer review (Krumholz et al., 2007; US Food and Drug Administration,
1999). After approval of the drug, the FDA issued multiple recommendations and statements of

concern to Merck relating to the safety of Vioxx, including concerns about the accuracy of the
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VIGOR study data, recommendations for warning labels disclosing cardiovascular risk, and
advice against using unapproved marketing materials such as the “cardiovascular card”
(Josefson, 2001; Waxman, 2005a). Ultimately, however, Merck voluntarily decided to remove
Vioxx from the market in 2004 following results of the APPROVe study (Research, 2018) .

In examining the passive responsibility of FDA in the case of Vioxx, the question is
whether the FDA’s actions were sufficient, or if the regulatory agency should have done more to
prevent the negative health effects that occurred due to Vioxx being allowed on the market.
Aside from the initial approval of the drug in 1999, analysis of the FDA focuses more on its lack
of action rather than action.

The FDA did not have full freedom of action in the case of Vioxx. First, the FDA cannot
mandate a recall of a drug, only request it. Additionally, due to the distorted information
provided by Merck to the FDA, the FDA was not informed of the full extent of Vioxx’s potential
health risks. However, the FDA did have full freedom in the initial approval of the drug.
Furthermore, as demonstrated in the recommendations made by the FDA to Merck regarding
Vioxx’s safety, it is clear that the FDA had some level of foresight into the potential negative
health effects of the drug. It is difficult to argue whether the lack of action by a regulatory
government agency constitutes wrong-doing. More aggressive action against Merck by the FDA
likely would have prevented some of the health impacts, making the FDA guilty of causal
contribution, however, the failure to do so is ethically vague and hard to clearly label as “wrong”
according to societal norms. Overall, due to the foresight of and causal contribution of the FDA,
the regulatory agency does possess significant passive responsibility for the negative health

effects of Vioxx. However, this is to a much lesser level than that of Merck.
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Academia and the Scientific Community

The New England Journal of Medicine published the results of both the VIGOR and
APPROVe studies conducted by Merck (Bombardier et al., 2000; Bresalier et al., 2005). It
responded to inaccuracies and misrepresentation of the data from these through issues of
statements of concern and requesting corrections (Curfman et al., 2005, 2006).

Like the FDA, the expression of concern from NEJM demonstrates foresight to the
potential negative impacts of Vioxx. NEJM also had freedom of action in initially publishing the
studies. However, although publishing studies with some inaccuracies and misrepresentation of
data is an oversight, NEJM’s public attempts to acknowledge these correct any wrongdoing that
may be attributed to the journal. Furthermore, the action to publish Merck’s studies had a
relatively low causal contribution to the actual negative health effects that occurred. Overall,
according to the criteria of blameworthiness, the NEJM does possess some level of passive
responsibility in the case of Vioxx, but much less than Merck and the FDA.

The rest of the scientific community has the responsibility to hold their peers in science
accountable for maintaining scientific integrity, especially as scientific experts are equipped with
additional foresight due to their expertise (International Science Council, 2008). However,
Merck’s actions to silence and intimidate Vioxx critics, especially from a position of power as a
major pharmaceutical company, took away freedom of action (Lyon, 2007). Those who did still
express concern had a positive causal contribution on the health impacts of Vioxx by exposing
some of the risks that Merck was covering up. The greater scientific community does possess the
responsibility to maintain a culture of scientific integrity, however, in this case, the passive
responsibility that can be assigned to the scientific community for the negative health effects of

Vioxx is minimal.
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The Pharmaceutical Industry and broader Healthcare Industrial Complex

It is well known that the pharmaceutical industry and healthcare industrial complex place
industrial pressure on companies to prioritize financial gain (Josefson, 2002; Maron & Hauser,
2007). This includes the pressure to develop a “blockbuster drug” that has important indications
and does very well on the market. Before its removal from the market, Vioxx could be
considered a blockbuster drug (Greener, 2005; Nesi, 2008).

The pharmaceutical/healthcare industry, which includes many scientific experts and
healthcare professionals, is well aware of the potential negative impacts of creating pressure to
prioritize financial gain over safety, and it is commonly accepted as ethically wrong to do so.
Additionally, as one of the most profitable and necessary industries in the country, it possesses
freedom of choice in how it operates. However, it is hard to quantify the degree to which this
perceived external pressure actually motivated Merck to push Vioxx to market, so the causal
contribution is not as significant. Thus, the pharmaceutical industry does possess some passive
responsibility in the case of Vioxx, but not more so than Merck or the FDA.

Celebrex/Pfizer

Celebrex was a drug developed by Pfizer that was a direct competitor with Vioxx at the
time it was on the market (News, n.d.; Prakash, 2005, p. 1; Study, 2004). Although the
competition with Celebrex likely placed pressure on Merck to push Vioxx to market despite
safety concerns, Celebrex/Pfizer did not actually act to place this pressure on Merck. The simple
existence of Celebrex was what put pressure on Merck. Therefore, although it is an influential
factor, Pfizer does not possess any passive responsibility for the effects of Vioxx, as there was no

action taken that influenced Merck to act in a way that Merck is not fully responsible for itself.
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Conclusion

Merck’s dishonest and unethical actions are the main reason Vioxx became one of the
most harmful healthcare disasters this century. However, according to the criteria described by
passive responsibility, the FDA, the scientific community, and the pharmaceutical industry all
possess some degree of blameworthiness in the case of Vioxx as well. Thus, Merck, although
primarily responsible, also shares some of the responsibility for the negative health impacts
Vioxx had on thousands with these other, influential actors.

This more comprehensive analysis of Vioxx’s development, marketing, and eventual
removal from market contributes to a more comprehensive understanding of how the drug was
able to be so harmful and can inform the analysis of similar cases in healthcare. Going forward,
this understanding can also help to prevent and avoid such a disaster from occurring again,

protecting public health.
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