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EXECUTIVE SUMMARY

This staff report was developed over the last 2 years by U.S. Sen-
ate Committee on Finance investigators who reviewed over 250,000
pages of documents provided by GlaxoSmithKline (GSK/the Com-
pany), the Food and Drug Administration (FDA), the University of
North Carolina, and others. Committee investigators also con-
ducted numerous interviews and phone calls with GSK, the FDA,
and anonymous whistleblowers.

Committee staff began this investigation in May 2007 after a
study was published in the New England Journal of Medicine,
showing a link between the diabetes drug Avandia (rosiglitazone)
and heart attacks. However, the reviewed evidence suggests that
GSK knew for several years prior to this study that there were pos-
sible cardiac risks associated with Avandia. As a result, it can be
argued that GSK had a duty to warn patients and the FDA of the
Company’s concerns. Instead, GSK executives attempted to intimi-
date independent physicians, focused on strategies to minimize or
misrepresent findings that Avandia may increase cardiovascular
risk, and sought ways to downplay findings that a competing drug
might reduce cardiovascular risk.

When an independent scientist sought to publish a study in 2007
pointing out the cardiovascular risk of Avandia, GSK acquired a
leaked copy of that study from one of its consultants prior to the
study being published. The company’s own experts analyzed the
study, found it to be statistically reliable, and then attacked the
soundness of that study in press releases and public comments.
GSK also sought to counter the study’s findings by quickly releas-
ing preliminary results from its own study on Avandia, even
though the company’s internal communications established that its
study was not primarily designed to answer questions about cardio-
vascular risk.

INTRODUCTION

For the past 4 years, the staff of the Senate Committee on Fi-
nance (Committee) has been examining allegations that pharma-
ceutical companies attempt to manipulate science to improve the
marketability of drugs, potentially at the expense of public safety.
These allegations include intimidating scientists, ghostwriting
studies for academic researchers, suppressing studies that may
show that a drug could be dangerous, and selecting data to publish
results that favor one product over another.

In November 2007, the Committee reported on the intimidation
of Dr. John Buse, a professor of medicine at the University of
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North Carolina (UNC) who specializes in diabetes.! Based partly
on internal documents from GSK, the Committee reported on what
appeared to be an orchestrated plan by GSK to stifle the opinion
of Dr. Buse in 1999. At that time, Dr. Buse argued at several med-
ical conferences and in letters to the FDA that GSK’s diabetes drug
Avandia may cause cardiovascular problems.2

According to GSK emails made available to the Committee, GSK
executives labeled Dr. Buse a “renegade” and silenced his concerns
about Avandia by complaining to his superiors at UNC and threat-
ening a lawsuit. The call to Dr. Buse’s superiors was made by Dr.
Tachi Yamada, then GSK’s head of research. In discussions with
Committee investigators, Dr. Yamada denied that his call was
meant to intimidate Dr. Buse. Instead, Dr. Yamada argued that he
had made the call to determine if Dr. Buse was making legitimate
statements or if he was possibly on the payroll of a GSK rival.

Dr. Yamada also made a call to the University of Pennsylvania
(Penn) regarding two physicians who were about to publish a case
study that Avandia may have caused liver problems in one of their
patients.? Committee investigators contacted the two Penn physi-
cians. Both physicians chose to remain anonymous because of con-
cerns about possible retaliation by pharmaceutical companies.4

In hindsight, both physicians agree that Avandia probably does
not cause liver problems. However, in 1999 Avandia was a new
drug and the two physicians wanted to publish a report on their
patient who had liver failure while on Avandia. Both physicians
also said that the calls placed by GSK officials, including Dr.
Yamada, were highly unprofessional and had a chilling effect on
their professional activity.®

Commenting on the calls by GSK, one of the two physicians told
Committee investigators, “It was really ridiculous. It was a case re-
port and I had no intention of bringing down GSK. I just wanted
people to know.” The physician added, “It left a really bad taste in
my mouth. After that happened, I said that I would never work for
a drug company.” é

Also commenting on the calls from GSK, the other physician told
Committee investigators, “I have never encountered anything like
this in my career. I don’t even know how [GSK] knew that we were
publishing. It’s the kind of thing you imagine happening on TV.”7

1Committee Staff Report to the Chairman and Ranking Member, Committee on Finance,
United States Senate, November 2007, “The Intimidation of Dr. John Buse and the Diabetes
Drug Avandia.”

21d

3Aécording to GSK internal emails, Dr. Yamada placed a call to senior officials at the Univer-
sity of Pennsylvania Medical School after receiving the following email on August 4, 1999, from
a GSK executive:

Tachi, I need you to place another call to your contacts at U Penn. The situation is that
Dr. NAME REDACTED is apparently on the Takeda speaker’s circuit. He is reported to be
speaking about the case and implicating Avandia. Obviously, this is not in anyone’s best
interest.

The following day, Dr. Yamada responded:

What exactly do you want me [sic] ask for? Obviously, we are not going to be able to pre-
vent Dr. NAME REDACTED from speaking on behalf of Takeda. I would be happy to speak
with either NAME REDACTED (Dept. Chair) or NAME REDACTED (Hepatology Chief) but
we need to be clear on the message we want to send.

4S(§aﬂ" interviews, December 2007.
51d.
61d.
71d.
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In an interview with Committee investigators, Dr. Yamada stat-
ed that he had no intention of intimidating the two physicians at
Penn, and that he had merely placed the call because he was con-
cerned that Avandia may cause liver problems.

In a December 2007 floor speech, Senator Grassley revealed that
Dr. Steve Haffner, a professor of medicine at the University of
Texas Health Sciences Center, San Antonio, and a consultant for
GSK, leaked to GSK the draft of a study critical of Avandia that
was to appear in the New England Journal of Medicine (NEJM).8
Dr. Haffner was entrusted with a confidential copy of the manu-
script draft because he was peer-reviewing the study for the
NEJM. The study’s lead author, Dr. Steven Nissen, professor of
cardiology at the Cleveland Clinic, found that Avandia was associ-
ated with a 43-percent increased risk of heart attacks, one of the
main health outcomes physicians hoped to avoid by treating dia-
betic patients with medication.®

According to documents produced by GSK, the leaked manuscript
was widely disseminated within the Company, and allowed GSK to
launch a public relations plan to protect Avandia, a multi-billion
dollar product.1® The Committee staff reviewed documents showing
that over 40 executives at GSK received and/or learned of the re-
sults in the leaked study, including then CEO Dr. Jean-Pierre
Garnier; head of research, Dr. Moncef Slaoui; Vice President of
Corporate Media Relations, Nancy Pekarek; and GSK Senior Advi-
sor, Sir Colin Dollery.11

Before Dr. Nissen’s study on Avandia was published, GSK’s sta-
tistical experts were examining the study for potential flaws. In ad-
dition, GSK officials were drafting “key messages” to undermine
the main conclusion of the Nissen study. GSK had already pub-
lished several large trials on Avandia (rosiglitazone) including
studies named ADOPT and DREAM. After Nissen’s study was pub-
lished, GSK began publicly referencing those trials, as well as an-
other trial called RECORD, in what appeared to be an effort to fur-
ther repudiate any link between Avandia and heart attacks.
RECORD is a study GSK had been conducting for several years.
GSK later published the interim results of the RECORD trial in
what appeared to be an attempt to cast doubt on Nissen’s results.

However, internal GSK emails indicate that GSK executives, not
the study’s independent steering committee, made the final deci-
sion to publish the RECORD trial results. Further, based on a re-
view of emails, it can be argued that the authors of the RECORD
trial appeared more concerned about countering claims that
Avandia may be associated with heart attacks, than in trying to
understand the underlying science. While circulating a draft of a
manuscript on the RECORD trial, one of the authors wrote to his

8 Stephanie Saul, “Doctor accused of leak to drug maker,” The New York Times, January 30,
2008.

9Steven E. Nissen et. al. “Effect of Rosiglitazone on the Risk of Myocardial Infarction and
Death from Cardiovascular Causes” the New England Journal of Medicine, May 21, 2007.

10In 2006, global sales of Avandia reached nearly $3.4 billion. Citation: Gardiner Harris, “Re-
port Backs Up Warnings About Drug Avandia,” The New York Times, July 27, 2007.

11Letter from Daniel F. Donovan III, counsel to GSK, to Senator Grassley, dated May 23,
2008.
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colleagues, “[W]hat’s to stop [Nissen] adding the events from
RECORD to his meta-analysis and re-enforcing his view?” 12

Further, after the authors of the RECORD study submitted their
paper to the NEJM, one of the peer reviewers and several of the
NEJM editors replied, “an explanation for the continued use of
[Avandia] is needed in this manuscript.” 13

Committee investigators also learned that GSK was aware since
at least 2004 that the RECORD trial was statistically inadequate,
or “underpowered” 1*4 to answer questions regarding cardiovascular
safety. Such “inconclusive” results could be favorable to GSK and
the marketing strategy for Avandia. Further, experts were advising
GSK since 2004 about the possible biological mechanisms related
to why Avandia may cause an increased risk for heart attacks.
However, GSK appeared eager to design studies to prove that
Avandia was safer than its competitor ACTOS (pioglitazone), which
is manufactured by Takeda.

At a July 30, 2007, safety panel on Avandia, Food and Drug Ad-
ministration (FDA) scientists presented an analysis estimating that
Avandia use was associated with approximately 83,000 excess
heart attacks since the drug came on the market.1> Had GSK con-
sidered Avandia’s potential increased cardiovascular risk more seri-
ously when the issue was first raised in 1999 by Dr. Buse, as well
as by some of their own consultants in later years, some of these
heart attacks may have been avoided.

RESPONSE TO THE NISSEN STUDY

In March 2007, GSK held a meeting with company officials and
academic advisors to discuss several studies on Avandia and its
cardiac risks and benefits.1¢ Several presentations were made
about studies on Avandia’s possible cardiac risk. During the discus-
sion of a GSK meta-analysis (integrated study) and a study GSK
commissioned by Ingenix, GSK noted that the academic advisors
stated the following:

Dr. NAME REDACTED commented that the [cardio-
vascular] effect seen in the Integrated Clinical Trials Anal-
yses with rosiglitazone was small but real, and that it is
counter to the proposed [cardiovascular] benefits associ-
ated with Avandia. Dr. NAME REDACTED agreed, noted
that all data point to rosiglitazone having a hazard ratio
greater than unity. . . . Dr. NAME REDACTED summa-
rized the discussion on the Integrated Clinical Trials data
by stating that rosiglitazone causes weight gain and
edema, leading to a greater number of events.1”

12Email from John McMurray to Nigel Jones et al., dated May 29, 2007.

13 Letter from the New England Journal of Medicine to Philip H. Home, M.D., dated June
1, 2007.

14 A study is underpowered if it does not meet the statistical requirements to adequately
measure a medical outcome or study endpoint.

15FDA, “Assessment of the cardiovascular risks and health benefits of rosiglitazone,” pre-
sented July 30, 2007. Estimate presented publicly at FDA advisory committee meeting.

16 Internal GSK report, “GSK Diabetes Franchise Cardiology Advisory Board,” meeting held
March 1-2, 2007, report dated March 16, 2007.

17]d.
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Moreover, during the discussion of the DREAM 18 trial, a cardiolo-
gist from Stanford stated:

[TThe diabetes prevention afforded by rosiglitazone was
very impressive, but there was no cardioprotective benefit.
He then asked what the point of diabetes prevention
isd gfdﬁhere is no cardiovascular benefit.l® [Emphasis
adde

When discussing ADOPT,20 the academic advisors concluded
that, “The data in ADOPT and DREAM as well as in the CV Clin-
ical Trials are consistent in indicating a signal for heart failure and
ischemic events.” According to GSK interal documents, GSK’s ex-
perts were discussing problems with DREAM as early as 2006.21

Around this same time, Dr. Steven Nissen began studying the
potential cardiac risks of Avandia, by reviewing data found in pre-
viously published studies. He placed several requests to GSK ask-
ing for patient level data on several studies published about
Avandia. However, GSK would provide the requested data only if
Dr. Nissen agreed to use a GSK statistician for the analysis.22 Dr.
Nissen refused to use the Company’s statistician, citing a need to
maintain independence.23

On May 2, 2007, Dr. Nissen submitted an analysis of 42 pub-
lished and unpublished clinical trials on Avandia to the NEJM for
peer review and publication. NEJM then sent confidential copies of
the study to several independent experts, including Dr. Steve Haff-
ner, to peer review the Nissen study. According to NEJM, peer re-
viewers must acknowledge in writing that the material they are re-
viewing is confidential, not to be shared with others, and is to be
destroyed or returned to the medical journal after a review is com-
pleted.24

However, the very next day, May 3, 2007, Dr. Haffner faxed Dr.
Nissen’s unpublished study to a GSK executive. Dr. Haffner wrote
“confidential” on the fax cover sheet and checked a box marked “ur-
gent.” 25

LEAKED MANUSCRIPT AND A SCRAMBLED DEFENSE

One day after receiving the unpublished study from Dr. Haffner,
GSK produced a detailed, 8-page analysis of Dr. Nissen’s paper,

18DREAM is an acronym for “The Diabetes Reduction Assessment with Ramipril and Rosi-
glitazone Medication.” DREAM is an international, multi-center, randomized, double-blind dia-
betes trial involving 5,269 patients from 21 countries. The DREAM study was conducted by the
Population Health Research Institute and published in the middle of 2006.

19 Internal GSK report, “GSK Diabetes Franchise Cardiology Advisory Board,” meeting held
March 1-2, 2007, report dated March 16, 2007.

20 ADOPT is an acronym for “A Diabetes Outcome Progression Trial.” ADOPT is a random-
ized, double-blind, parallel-group study conducted on ~3,600 drug-naive patients designed to
measure the efficacy of rosiglitazone in controlling the glycemic levels of Type 2 diabetes pa-
tients.

21Internal GSK slide show, “DREAM: Results of the Rampiril Arm,” undated but several
slides state “updated Sept 6/06.” One particular slide titled, “DREAM vs. Previous Trials,” notes
that DREAM “was low power to detect differences in CVD events (short duration, low risk par-
ticipants).” The summary and conclusions slide on DREAM finds that the study had “too few
events to draw any conclusion re the effect on other CV events or death.”

22Internal GSK emails, dated May 3, 2007. “I have made oit [sic] clear in my letter of Feb
26 [to Dr. Nissen] that analyses should be conducted by GSK personnel pursuant to prospec-
tively agreed analyses plan.”

23 Multiple staff discussions with Dr. Steven Nissen, from June 2007 to the present.

24 Email from NEJM editor to Committee staff, dated December 18, 2007.

25 Steven Haffner, fax to Alex Cobitz, dated May 3, 2007.
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weeks before the paper’s public release.26 The GSK statistician at-
tempted to find deficiencies in Nissen’s meta-analysis but noted,
“The selection of trials therefore appears to be thorough, though
o%l;er:sgnore familiar with the trials can comment more knowledge-
ably.”

The GSK statistician also performed a regression analysis28 on
each study that Dr. Nissen used in his meta-analysis to see if the
effects of myocardial infarction and/or cardiovascular death would
still appear. The statistician stated, “These results are very similar
to the conclusion from the [Nissen] paper using the Peto method.2°
As such there is no statistical reason for disregarding the findings
as presented.” 30

The GSK statistical analysis was circulated to senior executives
within GSK. These executives then discussed several large trials,
such as RECORD, DREAM and ADOPT that GSK could use to
combat Dr. Nissen’s analysis. RECORD was an ongoing trial that
had not been published. On the other hand, DREAM and ADOPT
were published and were included in Dr. Nissen’s analysis. GSK,
as well as the FDA, had also performed their own meta-analyses.
Both meta-analyses were consistent with Dr. Nissen’s results.31

On May 8, 2007, Dr. Moncef Slaoui, head of research at GSK,
wrote an email to several company executives.?2 Commenting on
the meta-analyses, he wrote:

—FDA, Nissen and GSK all come to comparable conclu-
sions regarding increased risk for ischemic events, ranging
from 30 percent to 43 percent!

—FDA and Nissen (but no final data from GSK [to] date)
reach the conclusion of an [hazard ratio] for death (CHF
+ IHD) of 1.72 or 1.75!33

Dr. Slaoui also noted in this email that a GSK commissioned
study by Ingenix did not find any significant problems with
rosiglitazone. Ingenix had performed an epidemiological study of
Avandia. While medical experts place greater importance on a clin-
ical trial over an epidemiological study, Dr. Slaoui sought to high-
light the Ingenix results. He also expressed concern that a bene-
ficial effect was observed (6 to 16 percent) in the PROactive 34
study of ACTOS in high-risk cardiovascular disease patients.35

26 Internal GSK document, “Report on the article by SE Nissen & K Wolski ‘Effect of rosi-
glitazone on the risk of myocardial infarction and cardiovascular death.’” Research Statistic
Ug%t,dGSK, DRAFT May 4, 2007.

Id.

28 A statistical method that allows data to be simultaneously adjusted for differences in the
distribution of a wide variety of measured risk factors that may exist between patients in a
study treated with one therapy compared to those treated with another or with placebo.

29 Peto Method is a widely used way of combining odds ratios in meta-analysis.

30 Internal GSK document, “Report on the article by SE Nissen & K Wolski ‘Effect of rosi-
glitazone on the risk of myocardial infarction and cardiovascular death.’” Research Statistic
Unit, GSK, DRAFT May 4, 2007.

z; Internal GSK email from Moncef Slaoui to multiple GSK executives, dated May 8, 2007.

1

34 PROactive—“PROspective PioglitAzone Clinical Trial In MacroVascular Events Study.” The
PROactive Study was initiated as a randomized, double-blind, placebo-controlled cardiovascular
outcome study to determine the effects of pioglitazone on reducing the risk of a wide variety
of cardiovascular events as well as to determine its ability to control blood glucose levels of pa-
tients with Type 2 Diabetes. The study was commissioned by Takeda pharmaceuticals, a com-
panyoiéhat competes directly with GSK and produces a similar diabetes medication called

35 Internal GSK email from Moncef Slaoui to multiple GSK executives, dated May 8, 2007.
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Dr. Slaoui asked, “How can we reinforce the value of the
[Ingenix] study? The FDA criticizes the fact that we excluded cases
of sudden cardiac death.”36 He then asked his team to strategize
further on the issue:

[Wlhat studies could we offer the FDA to further assess
the contradictory data between the integrated study and
the two others? can we expand Record? Propose something
else (very high risk patients? ok? ethical?), compare to
Actos for superiority on some end points? 37

By May 9, 2007, GSK began drafting “key messages” to counter-
act the findings of the Nissen study.?® In an email, GSK’s Vice
President for Corporate Media Relations noted, “The Nissen
analysis is one way of looking at the data, but it doesn’t reflect all
we know about the safety of this medicine. . . . [W]e are not seeing
a proven link between Avandia and increased cardiovascular
deaths. .. .”39

On May 9, 2007, Sir Colin Dollery, a senior consultant to GSK,
laid out many of the problems with Avandia in an email to Dr.
Slaoui and others. He wrote:

To a great extent, the numbers are the numbers, the [Nis-
sen] analysis is very similar to our own. . . . We cannot un-
dermine the numbers but I think they can be explained so
we must concentrate on effective risk management.40

Later in the email, Sir Dollery noted that the PROactive study
on ACTOS (pioglitazone) is undermining Avandia (rosiglitazone).
He wrote:

The main argument here lies in that pioglitazone [ACTOS]

causes a small reduction of LDL [Low-Density Lipoprotein]

and rosiglitazone causes a small elevation. . . . [W]e should

search for evidence that the use of statins in diabetics gen-

erally and with rosiglitazone in particular has risen steep-

ly over the time the thiazolidenediones have been on the

market. We can then argue that any problem that existed

with LDL is now controlled or controllable. It would also

be worth obtaining the evidence that the use of anti-

}h%pefltensives in diabetics has also been increasing rap-

idly.

On fluid retention and links with cardiovascular disease, Sir

Dollery mentioned a possible mechanism to explain how Avandia
may cause heart attacks. He wrote:

If [fluid retention is] substantial in patients with an im-
paired myocardium it can lead to [cardiac heart failure]
and to cardiac ischemia by decreasing myocardial effi-
ciency in the face of existing coronary disease. . . . If there
is criticism of GSK it might be that we were a bit slow off

36 Id.

37]d.

38 Internal GSK email from VP Corporate Media Relations, US GlaxoSmithKline, dated May
9, 2007.

8914,

40 Internal GSK email from Colin Dollery to Moncef Slaoui and other GSK officials, dated May
9, 2007.

411d.
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the [mark] in making firm recommendations about the use
of diurectics . . .42 and recognizing that the sodium reten-
tion is mediated via distal renal tubular ENaC.43

On May 21, 2007, NEJM published online Dr. Nissen’s meta-
analysis that found a link between Avandia and heart attacks.
That same day, GSK responded, “GSK strongly disagrees with the
conclusions reached in the NEJM article, which are based on in-
complete evidence and a methodology that the author admits has
significant limitations.” 44 Instead, GSK highlighted the results of
company sponsored trials like RECORD as “the most scientifically
rigorous way to examine the safety and benefits of a medicine.” 45

In a subsequent letter to The Lancet, GSK maintained that the
RECORD trial is “compelling evidence” for the safety of Avandia.46

On May 23, 2007, a GSK official emailed members of the
RECORD steering committee, the group of independent academics
overseeing the study, to alert them of a teleconference to be held
the following day.t” GSK officials also emailed internal talking
points to help guide their discussion with the steering committee.
However, it appears that prior to receiving input from the steering
committee, GSK had already decided to publish the RECORD re-
sults. Later that same day, a GSK official wrote, “. . . we've decided
to disclose the results. . . .”48

The following day, GSK officials discussed potential problems if
the academics on the RECORD steering committee raised concerns
about publishing the interim results of the RECORD trial.4° In an
email, one GSK official wrote:

[TIf the Steering Committee [SC] are reluctant to publish—
Frank and I will argue the case that there is a balance to
be drawn between very negative press coverage and spe-
cific reassurance for the patients in the study. However if
the SC believe that publishing interim data will fatally
damage their ability to bring the study to a completion—
Frank and I will bring that opinion with reasons back to
GSK, before pursuing the line—that a decision has been
made—live with it.50

42 Djuretics are blood pressure medications that cause the body to excrete water and sodium
(salt).

43 Internal GSK email from Colin Dollery to Moncef Slaoui and other GSK officials, dated May
9, 2007.

44 GlaxoSmithKline press release, “GlaxoSmithKline responds to NEJM article on Avandia,”
published online May 21, 2007.

45]d.

46Ronald Krall M.D., Chief Medical Officer, GlaxoSmithKline, “Cardiovascular Safety of
Rosiglitazone,” The Lancet, letter published online May 30, 2007. “The most compelling evidence
comes from RECORD (Rosiglitazone Evaluated for Cardiac Outcomes and Regulation of gly-
caemia in Diabetes), an open-label, 6-year, cardiovascular outcomes trial (with prospectively de-
fined cardiovascular endpoints) in 4458 patients that started in 2000.”

47Email to GSK officials and RECORD steering committee, dated May 23, 2007.

48 Internal GSK email, dated May 23, 2007.

49 Internal GSK email, dated May 24, 2007.

50]d.
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A few hours after this email, the acting chair of the RECORD
steering committee, contacted the NEJM to inquire about pub-
lishing the interim results.?! The editor of the NEJM responded
that the journal would be interested in publishing the study.52

By May 29, 2007, several authors of the RECORD study began
passing around a manuscript, discussing the results, and offering
suggestions for improvement. The third author on the RECORD
study wrote, “We do not find more myocardial infarctions with
rosiglitazone treatment, but again there is a tendency supporting
the Nissen argument. It is important to stress that it does not af-
fect cardiovascular death.” 53

That same day, a senior author of the RECORD study, wrote:

There are several striking issues:

(1) The HR ratio (and 95 percent CI) for MI in RECORD
is not inconsistent with Nissen’s—and he had more events;
what’s to stop him adding the events from RECORD to his
meta-analysis and re-enforcing his view? . . .

(2) Same is for CV death, although the number of events
in RECORD and in the meta-analysis are similar and at
least in RECORD the HR is in the other direction!

(3) Manuscript looks to downplay the 239 percent IN-
CREASE in HF. I have taken the liberty of doing some re-
wording.54

Once a study is submitted to a journal, the journal editors then
send the article to several experts for peer-review. After the review,
the editors send the peer-review comments back to the author. On
June 1, 2007, the RECORD authors received a reply from NEJM
regarding their earlier submitted manuscript. The NEJM editors
summarized the issues presented by all 8 peer reviewers, many of
whom were highly critical of the study in their reply.55

Reviewer A, along with other reviewers, asked that the authors
“modify the language in multiple locations in the manuscript to
tone down your conclusions.”5¢ The editor also noted, “[Iln the
opinion of all the readers, the data that you present are completely
compatible with the results of the meta-analysis by Nissen and the
meta-analysis for myocardial ischemic events posted on the GSK
Web site.” 57

Regarding the comments of Reviewer B, the editors wrote that
for myocardial infarction the “estimates in the RECORD trial and
the Nissen meta-analysis” overlap in their confidence intervals,
meaning that they found a similar trend for heart attacks.>8 They
continued, “The editors feel strongly that your data do not support

51Email from Acting Chair of the RECORD trial to Editor at NEJM, dated May 24, 2007.
The Acting Chair wrote, “We the Steering Committee of the RECORD Study would like to sub-
mit a brief report of the current interim findings of this ongoing trial concerning the key cardio-
vascular outcomes.”

52 Email from Editor at NEJM to the acting chair of RECORD trial, dated May 24, 2007.

53 Email between members of the RECORD trial, dated May 29, 2007.

54 Email between members of the RECORD trial, dated May 29, 2007.

55 Letter from the New England Journal of Medicine to Philip H. Home, M.D. dated June 1,
205967fd.

57]d.

58]1d.
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the statement that the RECORD results for MI contradict the Nis-
sen meta-analysis; this statement must be removed or modified.”>?

Reviewer C noted that the RECORD trial is not blinded,’° and
pointed out “the serious problem of the low event rate, especially
for MI events, in this study.” ¢! He continued to ask, “Do you have
an explanation for the very low event rate?” This reviewer also
noted the “need to greatly tone down your language to reflect the
substantial level of uncertainty in the data.” 62

Reviewer D questioned the need for keeping rosiglitazone on the
market. “The editors also agree that an explanation for the contin-
ued use of rosiglitazone is needed in this manuscript.” 63

The NEJM published the interim analysis of the RECORD study
on July 5, 2007. The GSK study authors concluded that the data
was “insufficient” to find a link between Avandia and heart at-
tacks.64

However, an editorial by the NEJM questioned the RECORD
study, as well as several of GSK’s studies of Avandia such as
DREAM and ADOPT. The authors of the editorial wrote, “The
DREAM trial and ADOPT focused largely on marketing questions
and failed to address questions of myocardial infarction-related risk
or benefit directly.” In addition, the editorial noted that the
RECORD trial had “several weaknesses in design and conduct” in-
cluding a lack of blinding when treatment was assigned. The au-
thors also pointed out that events of myocardial infarction would
have been a preferred clinical endpoint for the study. Studies are
normally designed to evaluate certain clinical endpoints or disease
symptoms such as heart attack, tumor size, or depression. The au-
thors also added that the RECORD study was not powered (or de-
signed) to detect a myocardial infarction as an endpoint.65

On June 6, 2007, the House of Representatives Committee on
Oversight and Government Reform held a hearing on Avandia. De-
spite mounting criticism of the RECORD trial, Dr. Slaoui again
highlighted the study in his sworn testimony. “I will say that we
found the RECORD data which we published yesterday in the New
England Journal of Medicine very reassuring, recognizing that it
is interim and therefore not fully conclusive.” 66

That same day, GSK dismissed the idea that Dr. Nissen’s study
spurred the publication of the RECORD interim results. Instead,
the Company placed blame on the media. In talking points created
for its sales force, GSK stated, “Because of the widespread media

59]d.

60 A blinded study is a study done in such a way that the patients or subjects do not know
what treatment they are receiving to ensure that the results are not affected by a bias on the
part of patients, doctors, or the sponsors who are paying for the study.

61 Letter from the New England Journal of Medicine to Philip H. Home, M.D. dated June 1,
2007.

63]1d.

64 Philip D. Home et al., “Rosiglitazone Evaluated for Cardivascular Outcomes—An Interim
Analysis,” the New England Journal of Medicine, July 5, 2007. The study authors concluded,
“Rosiglitazone was associated with an increased risk of heart failure. The data were insufficient
to determine whether the drug was associated with an increase in the risk of myocardial infarc-
tion.”

65Bruce M Psaty, et al. “The Record on Rosiglitazone and the Risk of Myocardial Infarction,”
the New England Journal of Medicine, July 5, 2007.

66 House of Representatives, Committee on Oversight and Government Reform, “Hearing on
FDA’s Role on the Evaluation of Avandia’s Safety,” June 6, 2007, preliminary transcript, page
168 (see also http:/ [ oversight.house.gov [ documents/20071114160344.pdf).
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coverage of the NEJM [Nissen] meta-analysis and the confusion it
has created, the RECORD Steering Committee decided it was im-
portant to publish the interim analysis in the interests of patient
safety.” 67

Regarding its competitor Takeda, which sells ACTOS, GSK ad-
vised its sales force if asked questions about the PROactive study:

Please do not discuss Actos or the Proactive study with
your physicians. For questions regarding Actos or the
Proactive study, healthcare providers should contact
Takeda. GSK’s focus is on Avandia. Communicate the key
points fg'som the interim analysis of RECORD to your phy-
sicians.

THE RECORD TRIAL AS A MARKETING
TOOL FOR COMPETITION

Despite attempts to highlight the RECORD study, it appears
that GSK knew for years that the study was “underpowered,” i.e.,
the study did not provide sufficient data to test for cardiovascular
safety. And executives appeared more concerned about designing a
study to limit competition from ACTOS. Such evidence can be
found in a GSK slide presentation, emails, and other documents
created in 2004 to 2006.

For instance, in an undated slide show, apparently created in
2004, GSK noted that RECORD does not have sufficient “power.” 62
The slide presentation also noted that GSK was trying to create
studies to counter the PROactive study on ACTOS that Takeda
planned to release.”®

Slide number 6 titled, “PROactive: Potential Impact,” noted that
GSK’s challenge was to “maintain share in growing market over
next 2-3 years.” 71

Slide number 8 reads:

Situation Summary:
e We have a gap
—In 2005 Actos will have some [cardiovascular] outcome data
e To keep our share of the growing class
—Additive benefit to RECORD of non-inferiority result
e However this gap may be permanent
—RECORD has a lower event rate than expected
PROPOSAL
Fill this gap with an outcome study reporting in 2007

Slide number 10 compared the potential impact of a new GSK
study to counter the marketing danger of PROactive and the poten-
tial impact on sales in UK pounds in 2010. The slide reads: “Timely
CV Outcomes data would more than fill the RECORD °‘potential
gap’ and would have twice the impact on our sales than PRO-

67GSK’s RECORD Study Questions, dated June 6, 2007, for GSK Internal Use Only.
681d,

69 GSK Internal Slide Show, “European Commercial Need for a Post-ACS Study Proposal,” un-
dated.

i,

]d.
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active.” 72 The final slide pointed out that GSK should do a “kick
off study only after review of results from Proactive in Sept 2005
and assessing benefits/risks.” 73

A second instance is found in a June 2005 email where GSK ex-
ecutives discussed the need for a study to counter PROactive. In
the email, a GSK official wrote, “Clearly no patients will be re-
cruited until [we] have made a decision based on the go-no go cri-
teria from the PROactive data. However, there is a great deal of
EU commercial push to initiate this study in 2005.” 74

A third case is found in an internal GSK document outlining an
upcoming meeting for December 2004. Several points were dis-
cussed about RECORD and PROactive. Regarding RECORD, the
document noted that RECORD has “low events rates.” This means
that the study did not have the statistical “power” to give sufficient
cardiovascular event data. The document also stated, “PROactive
results to be coming soon—need to be able to respond to a variety
of different outcomes. Communications plan in place for various
possible outcomes of PROactive.” 75

A fourth instance is found in a briefing document for a June
2005 meeting on Avandia’s cardiovascular plan. The document
notes several “important limitations of RECORD.” 76

—the study will not be available until 2009

—the current observed rate for the primary endpoint is very
much lower (approximately 3.5 percent per annum) than that
anticipated in the original protocol (11 percent per annum).?”

A fifth case is found in another GSK email. On July 26, 2005,
GSK officials began emailing each other about potential problems
with RECORD and how the PROactive study by Takeda on ACTOS
will create problems for Avandia. One official wrote:

Ron Krall [then GSK Chief Medical Officer] has asked
Lawson [unknown GSK executive] to provide an urgent
update to David Stout [then GSK President of Global
Pharmaceutical Operations] regarding RECORD. In par-
ticular he has asked for our “intent to manage information
flow in Europe to manage the competitive situation.”
Clearly we can provide a summary of the communications
around PROactive but I wonder if you could put a few sen-
tences together regarding the communications piece
around RECORD.78

A sixth incident is documented in July 2005, when GSK officials
continued expressing concerns about cardiovascular problems with
Avandia and potential problems arising from the PROactive study
which focused on positive findings with ACTOS. GSK held a meet-
ing on July 18, 2005 to discuss the need for a study to compete

72]d.

31d.

74 Internal GSK email, dated June 16, 2005.

75 Internal GSK document, untitled, unknown date.

76 Internal GSK document, “Briefing Document for 27 June 2005 PMB Avandia Cardio-
Vascuéar Modeling Plan.”

77[

78 Internal GSK email, dated July 26, 2005.
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with PROactive.”® The briefing document from this meeting dis-
cussed the “European Commercial Need” for a study:

A recently completed evidence gap analysis completed by
the Metabolic Centre of Excellence has identified the need
for the rapid generation of clinical endpoint data to sup-
port the superiority of rosiglitazone [Avandia] for the pre-
vention of future cardiovascular clinical events in patients
with [type 2 diabetes mellitus]. Publication of the PRO-
active data may result in important commercial disadvan-
tage in Europe. We therefore have the opportunity to start
a CV outcomes study with the aim of getting superiority
data in 2007.80

The document also noted that GSK’s studies provided insufficient
data on cardiovascular outcomes:

The primary endpoint in RECORD is powered for non-
inferiority and taking into account the low observed event
rate, it is unlikely that this study will demonstrate any po-
tential for [Avandia] combination to be superior in terms
of the primary endpoint compared to SU+MET combina-
tion therapy. DREAM and ADOPT are collecting CV safety
data, but these are low risk populations and it is unlikely
that [Avandia] will be superior to controls for the preven-
tion of CV events.81

CONCERNS ABOUT AVANDIA RAISED PRIOR TO 2007

In June 2004, GSK’s leader for a cardiac safety study called the
“Avandia 211 Cardiac Heart Failure Study” 82 reported on a meet-
ing with a consulting academic. The academic was the chairman of
the independent clinical endpoint committee for the Avandia 211
study.83 The study leader’s report of the academic consultant’s
feedback on Avandia 211 follows:

With regard to CV mortality and morbidity data, [the aca-
demic consultant] said that the results were ‘almost iden-
tical’ to the results he had seen from a previous glitazone
study as a member of the DSMB with increased CV
events, hospitalizations, and ischaemic events. [The aca-
demic consultant] said that he felt this was a class effect
as a result of reduced oxygen carrying capacity as a result
of haemodilution to fluid-retention.84

The report of the Avandia 211 meeting noted that the academic
consultant said he would not stop prescribing Avandia, as the
study was too small, and that he “would continue to use [Avandia]

7 Internal GSK document, “MDC Briefing Document: Ad-hoc meeting 18th July 2005.
AVD104821: rosiglitazone in post-acs patients.”

80 [d.

81]d.

82Internal GSK slide show titled “Avandia 211 CHF study: Senior Review of Additional Anal-
ysis,” undated.

83 Internal GSK report, “Avandia 211 CHF study—Review of Study Results, Feedback from
Professor NAME REDACTED,” dated June 3, 2004.

841d.
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as a second or third line therapy whilst taking appropriate pre-
cautions.” 85

Later that month, several GSK representatives met with the ad-
visory board for study protocol 211.86 The meeting notes state:

There was disappointment verbalized about the morbidity
and mortality table that showed that there were ten ische-
mia-related adverse events in the rosiglitazone group
versus five events in the placebo group. . .. Dr. NAME RE-
DACTED found [it] unusual that there was an increase in
edema and cardiac events despite the fact that there was
significant improvement in glycemic control in the rosi-
glitazone arm of the trial. He thought the glycemic control
and pleitrophic [sic] effects of rosiglitazone would have pre-
dicted a different outcome than what was observed.8”

In late 2005, GSK published a draft retrospective analysis of car-
diovascular events in Avandia clinical trials discussing the under-
lying cause for the increase in ischemia.88 In a section of the anal-
ysis that examined myocardial ischemia, the authors mention a
“hypothesis that small degrees of fluid retention may be an impor-
tant contributor to the development of worsening myocardial ische-
mia in high risk patients.” 89

After GSK reviewed the evidence found in this analysis, it ap-
pears that the Company was aware of the potential cardiovascular
risks associated with Avandia in late 2004 or early 2005. In 2005,
GSK commissioned an “observational” trial study that was con-
ducted in two parts: the first part in 2005 and the second in 2006.
The results of these studies support the further investigation of the
cardiovascular risks associated with Avandia.

The first study included 11,586 subjects randomly placed in clin-
ical trials before September 20, 2004. The analysis of the trials was
completed during the fall of 2005, giving a hazard ratio for myocar-
dial ischemia of 1.29, meaning that rosiglitazone increased the risk
of heart-related ischemia by 29 percent. This number was statis-
tically significant.

GSK’s second observational study involved analyzing 14,237 pa-
tients by the summer of 2006. The results found a hazard ratio of
1.31, meaning that Avandia increased the risk of myocardial ische-
mia by 31 percent.?0

CONCLUSION

In preparing this report, Committee investigators reviewed over
250,000 pages of documents provided by GSK, the FDA, the Uni-
versity of North Carolina, and others. Anonymous whistleblowers
who contacted Senator Grassley’s investigators provided hundreds
of other pages. For well over a year, Committee investigators also

85]d.

86 GSK Internal Meeting Minutes, “Summary of the feedback from the Advisory Board Meet-
ing held on June 23rd, 2004, the Philadelphia Airport Marriot to discuss Study Protocol 211.”

87

88 Internal GSK document titled, “Rosiglitazone: Further Interim Results from Retrospective
Analysis of Cardiovascular Events in Clinical Trials DRAFT,” undated.

89]d.

90 GlaxoSmithKline, Studies ZM2005/00181/01 and HM2006/00497/00/WEUSRTP866; http://
ctr.gsk.co.uk | Summary | rosiglitazone [ studylist.asp.
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conducted numerous interviews and phone calls with GSK, the
FDA and anonymous whistleblowers.

The totality of evidence suggests that GSK was aware of the pos-
sible cardiac risks associated with Avandia years before such evi-
dence became public. Several years prior to Nissen’s study, it can
be argued that GSK was on notice that Avandia may have prob-
lems. Based on this knowledge, GSK had a duty to sufficiently
warn patients and the FDA of its concerns in a timely manner. In-
stead, GSK executives intimidated independent physicians, focused
on strategies to minimize findings that Avandia may increase car-
diovascular risk, and sought ways to downplay findings that the
rival drug ACTOS (pioglitazone) might reduce cardiovascular risk.

In recent years, pharmaceutical companies have committed acts
that forced them to pay the largest criminal fines in American his-
tory.?1 In cases involving Pfizer, Eli Lilly, Bristol Myers Squibb
and four other drug companies, these fines and penalties have to-
taled over $7 billion since May 2004.92 In particular, Pfizer has
been fined multiple times in the past 6 years for illegal off-label
promotion of their drugs. In its latest plea agreement, which took
place last September, Pfizer paid $2.3 billion in fines and penalties
for off-label promotion of Bextra. This settlement was the largest
criminal fine in U.S. history.?3 Such an environment requires dili-
gent oversight by the FDA to protect the citizens of this country
and to ensure the safety of American medicine.

91David Evans, “Pfizer Broke the Law by Promoting Drugs for Unapproved Uses,” Bloomberg,
November 9, 2009.
92]d.

931d.






APPENDIX I: VISUAL TIMELINE OF PUBLIC AND INTERNAL INFORMATION

r Public Information

June 17— GSK presents data at the American Diabetes Association
and publishes press releases on two studics showing that Avandia
“may provide certain cardiovascular disease benefits.”

June 6 - GSK presents data at the American Diabetes Association
and publishes a press release about a study showing that in
minorities, Avandia “led to substantial improvements in blood sugar
control and insulin sensitivity, which may reduce the risk for
cardiovascular discasc.”

May 2 - Dr. Steve Nissen submits a meta-analysis on
Avandia to The New England Journal of Medicine (NEIM).

May 21 — NEJM publishes Dr. Nissen’s meta-analysis. GSK
responds with a statement, “GSK strongly disagrees with the
conclusions reached in the NEJM article, which are based on
incomplete evidence and a methodology that the author admits
has significant limitations.

June 6 - Dr. Slaoui testifies to Congress on Avandia: “I will say
that we found the RECORD data which we published yesterday in
The New England Journal of Medicine very reassuring, recognizing
that it is interim and therefore not fully conclusive.” GSK a

denies that RECORD was published in response to Nissen’s study.

<<~
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GSK Internal

June 3 - GSK consultant raises concern about cardiovascular
risks of Avandia, and suggests that the cause is fluid retention
with a loss of oxygen capacity.

June 23 - GSK advisory board for Study 211 meets. A
consultant notes that Avandia is associated with an increase in
fluid retention and “cardiac events” despite good glucose control.

December 2 — Internal GSK document highlights the inadequacy
of the RECORD trial, in particular its “low event rates.”

June — A briefing on GSK’s cardiovascular plan for Avandia
notes several “important limitations of RECORD” including the
study release date and the low event rate.

Fall - GSK completes trial that finds a hazard ratio of 1.29,
meaning that Avandia increases the risk of heart-related
ischemia by 29%. An “updated” integrated study is started.

Late 2005 — GSK drafis a retrospective analysis that finds fluid
retention from Avandia may contribute to worsening ischemia.

Summer  Results of GSK “updated” trial completed, showing
a hazard ratio of 1.31, meaning Avandia increases the risk of
myocardial ischemia by 31%.

March 1 - During a GSK meeting on Avandia, a consultant asks
“what the point of diabetes prevention is if there is no
cardiovascular benefit.”

May 3 Dr. Steve Haffiner, an NEJM peer reviewer and GSK
consultant, leaks Nissen’s study draft on Avandia to GSK.

May 8 - Dr. Moncef Slaoui, GSK head of rescarch, emails several
executives that he agrees with the conclusions found in the leaked draft
of the Nissen study.

g

May 9 — A senior GSK advisor acknowledges the accuracy of Nissen’s
analysis, suggests GSK focus on “effective risk management.” GSK
also begins drafting “key messages™ to undermine the Nissen study.

T

May 23 — GSK officials make the decision to publish the RECORD interim
results before consulting with the RECORD Data Safety Monitoring Board.

s

June 5 — NEJM publishes the RECORD interim results.

i
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APPENDIX II: TIMELINE

2004—A slide appears to show that the RECORD trial is statis-
tically inadequate to answer questions on cardiovascular
safety. The slide show also points out that GSK is creating
studies to counter Takeda’s PROactive study on ACTOS, a
competitor to Avandia.

2004—GSK experts advise the company as to the possible biological
Xlechgnisms behind the cardiovascular risk associated with

vandia.

September 2004—GSK commissions an observational study to ex-
amine over 11,000 subjects for an “initial” analysis of link-
ages between Avandia and myocardial ischemia.

June 3, 2004—GSK’s clinical manager reports on feedback from a
consultant who expressed concern over the cardiovascular
risks of Avandia. The consultant says that he does not in-
tend to discontinue Avandia use in patients, but will push it
to a backup position behind similar, rival drugs.

December 2, 2004—Internal GSK document highlights the inad-
equacy of the RECORD trial, in particular its “low event
rates.”

June 2005—A briefing document on GSK’s cardiovascular plan for
Avandia notes several “important limitations of RECORD”
including the study release date and the low event rate.

July 18, 2005—GSK holds a meeting to discuss the need for a
study to compete with PROactive, in particular to address
the “European commercial need” for a study.

Fall 2005—GSK presents the initial observational trial of Avandia,
showing that the hazard ratio was 1.29, meaning that
Avandia increased the risk of heart-related ischemia by 29
percent. An “updated” observational study is commissioned.

Late 2005—GSK drafts a retrospective analysis discussing the un-
derlying cause for the increase in ischemia due to Avandia.

Early 2006—GSK experts discuss problems with the DREAM
study.

Summer 2006—The results of the GSK “updated” trial were pre-
sented, showing that the hazard ratio of these results was
1.31, meaning that Avandia increases the risk of myocardial
ischemia by 31 percent.

May 2, 2007—Dr. Steven Nissen submits his meta-analysis on
Avandia to the New England Journal of Medicine (NEJM)
for peer review and publication.

May 3, 2007—Dr. Steve Haffner, an NEJM peer reviewer and con-
sultant for GSK, leaks Nissen’s study draft on Avandia to
GSK.

(19)
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May 8, 2007—Moncef Slaoui, head of research for GSK, writes an
email to several executives agreeing with the conclusions
found in the Nissen article.

May 9, 2007—GSK begins drafting “key messages” to combat the
Nissen study.

May 9, 2007—Sir Colin Dollery, a senior GSK advisor, acknowl-
edges the accuracy of Nissen’s analysis and suggests that the
company concentrate on “effective risk management.”

May 21, 2007—NEJM publishes Dr. Nissen’s meta-analysis and on
the same day GSK responds with a statement of disagree-
ment.

May 23, 2007—A GSK official emails members of the RECORD
steering committee requesting a meeting to discuss the pub-
lication of the study’s interim results. Emails show that GSK
executives were intent on publishing the interim results re-
gardless of whatever opinion the steering committee voiced.

May 29, 2007—RECORD interim results were submitted to NEJM
for peer review and publication.

June 1, 2007—The RECORD authors received a reply from NEJM
regarding their first draft which included a summary of the
highly critical comments made by the panel of 8 experts.

June 6, 2007—Dr. Moncef Slaoui testifies in a congressional hear-
ing on Avandia and FDA regulation. He states, “I will say
that we found the RECORD data which we published yester-
day in the New England Journal of Medicine very reas-
suring, recognizing that it is interim and therefore not fully
conclusive.” That same day GSK dismisses the idea that the
RECORD results had been published in response to Dr.
Nissen’s study.



APPENDIX III: RELEVANT DEFINITIONS

ACTOS (pioglitazone)—once-a-day prescription medication for Type
2 diabetes that helps the body control blood sugar (glucose) lev-
els. ACTOS is produced by Takeda Pharmaceuticals and is
Avandia’s primary competitor.

ADOPT—“A Diabetes Outcome Progression Trial.” ADOPT is a
randomized, double-blind, parallel-group study conducted on
3,600 recently diagnosed diabetic patients who had not been tak-
ing a diabetes medication. ADOPT was designed to measure the
efficacy of rosiglitazone in controlling glucose in diabetics.

Antihypertensives—medications for treating high blood pressure.

Avandia (rosiglitazone)—GlaxoSmithKline’s brand name for rosi-
glitazone, an oral diabetes drug which controls glucose levels.

Blinded study—a study done in such a way that both treating phy-
sicians (investigators) and the patients (study subjects) do not
know what treatment they are receiving, to ensure that the re-
sults are not affected by investigator or treatment subject bias.

Cardiovascular disease or CVD—diseases that involve the heart or
blood vessels (arteries and veins). Generally refers to heart at-
tack and stroke.

Diuretics—blood pressure medications that cause the body to ex-
crete water and sodium (salt).

DREAM—“The Diabetes Reduction Assessment with Ramipril and
Rosiglitazone Medication.” DREAM is an international, multi-
centre, randomized, double-blind trial involving 5,269 patients
from 21 countries. The DREAM study was published in the mid-
dle of 2006.

DSMB—Data Safety Monitoring Board.

Edema—excessive accumulation of fluid in tissue spaces that
causes swelling, particularly in the ankles and lower legs.

Event Rate—proportion of patients in whom an event is observed.

GlaxoSmithKline or GSK—company formed in 2000 by the merger
of Glaxo Wellcome with SmithKline Beecham.

Ghostwriting—when an individual(s) writes a report which is then
officially accredited to another person with more medical pres-
tige.

Glycemic Control—to stabilize glucose levels in the body.

Haemodilution—condition affecting the proportion of red blood cells
relative to the plasma, brought about by an increase in the total
volume of plasma.

Hazard Ratio—formula used to estimate relative risk.

Ingenix—health care information and research company which
writes studies and reports for pharmaceutical companies.

(21)
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Ischemia—inadequate blood supply (circulation) to a local area due
to blockage of blood flow to that area.

Lipids—fat-soluble (lipophilic), naturally-occurring molecules. Gen-
erally, LDL transports cholesterol and triglycerides from the liver
to peripheral tissues.

Low-density Lipoprotein or LDL—a lipid that is associated with
heart disease. Sometimes called “bad” cholesterol.

Meta-Analysis—method of summarizing previous research by re-
viewing and combining results from multiple clinical trials.

Myocardial Infarction—more commonly known as a “heart attack.”

Patient-Level Data—captures encounters of the individual patient
with the healthcare system over time.

Peto Method—method of combining odds ratios that has become
widely used in meta-analysis.

Pioglitazone—diabetes drug which controls glucose in diabetics.
Takeda-Lilly markets pioglitazone as ACTOS.

PROactive—“PROspective PioglitAzone Clinical Trial In Macro-
Vascular Events Study.” The PROactive Study was initiated as
a randomized, double-blind, placebo-controlled cardiovascular
outcome study to determine the effects of pioglitazone on reduc-
ing the risk of a wide variety of cardiovascular events as well as
to determine its ability to control blood glucose levels of patients
with Type 2 Diabetes. The study was commissioned by Takeda
pharmaceuticals, a company that competes directly with GSK
and produces a similar diabetes medication called ACTOS.

RECORD—ROosiglitazone Evaluated for Cardiac Outcomes and Reg-
ulation of Glycaemia in Diabetes. The RECORD trial was a GSK
sponsored trial of Avandia.

Regression Analysis—a statistical method that allows data to be si-
multaneously adjusted for differences in the distribution of a
wide variety of measured risk factors that may exist between pa-
tients in a study treated with one therapy compared to those
treated with another or with placebo.

Retrospective Analysis—study that looks backward in time, usually
using medical records and interviews with patients who already
have or had a disease. Such an analysis is generally referred to
as “observational” or “epidemiologic” because it is not a prospec-
tively designed randomized clinical trial. In the hierarchy of sci-
entific evidence, these analyses provide weaker evidence than
clinical trials or meta-analyses of clinical trials.

Rosiglitazone (RSG)—diabetes drug which controls glucose in dia-
betics. GlaxoSmithKline sells rosiglitazone as the brand Avandia.

Statins—class of drugs used to lower LDL (“bad”) cholesterol by in-
hibiting the body’s production of them.

Thiazolidinedione or TZD—drug class used for therapy in Type 2
diabetes. Members of this class include Rosiglitazone (Avandia),
Pioglitazone (Actos), and Troglitazone (Rezulin), which was with-
drawn from the market due to an increased incidence of liver
problems.
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Underpowered—a study that does not meet the statistical require-
ments to adequately measure a medical outcome or study end-
point.






APPENDIX IV: DOCUMENTS NOT PUBLICLY AVAILABLE

Description

Footnote
No.
3 Internal GSK emails between Tachi Yamada and David Pernock, Aug. 4 and 5,
1999.
Steven E. Nissan et. al. "Effect of Rosiglitazone on the Risk of Myocardial Infarction
9 and Death from Cardiovascular Causes," The New England Journal of Medicine,
May 21, 2007.
12 Email from John McMurray to Nigel Jones et. al., dated May 29, 2007.
Letter from The New England Journal of Medicine to Philip H. Home, M.D. dated
13,55
June 1, 2007.
15 FDA, "Assessment of the cardiovascular risks and health benefits of rosiglitazone,"
presented July 30, 2007. )
16.19 "GSK Diabetes Franchise Cardiology Advisory Board," meeting held March 1-2,
’ 2007, report dated March 16, 2007.
21 Internal GSK slides titled “DREAM: Diabeted Reduction Assessment with ramipril
and rosiglitazone Medication,” undated but some slides state “updated Sept 6/06.”
Internal GSK email, dated May 3, 2007. “I have made oit [sic] clear in my
22 letter of Feb 26 [to Dr. Nissen]that analyses should be conducted by GSK
personnel pursuant to prospectively agreed analyses plan.”
Internal GSK document, "Report on the article by SE Nissen & K Wolski
26,30 | 'Effect of rosiglitazone on the risk of myocardial infarction and cardiovascular
death." Research Statistic Unit, GSK, DRAFT May 4, 2007.
Internal GSK email from Moncef Slaoui to multiple GSK executives, dated
31,36
May 8, 2007.
38 Internal GSK email from VP Corporate Media Relations, US
GlaxoSmithKline, dated May 9, 2007.
40 Internal GSK email from Colin Dollery to Moncef Slaoui and other GSK
officials, dated May 9, 2007.
44 GlaxoSmithKline press release, "GlaxoSmithKline Responds to NEJM Article
on Avandia," published online May 21, 2007.
46 Ronald Krall M.D., Chief Medical Officer, GlaxoSmithkline, "Cardiovascular
Safety of Rosiglitazone," The Lancet, letter published online May 30, 2007.
47 Email to GSK officials and RECORD steering committee, dated May 23,
2007.
48 - 50 | Internal GSK emails, dated May 23 and 24, 2007.
51 Email from the Acting Chair of the RECORD trial to Editor at NEJM, dated

May 24, 2007.
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Email from Editor at NEJM to the acting chair of the RECORD trial, dated

52| May 24, 2007.

53 Email between members of the RECORD trial, dated May 29, 2007.

54 Email between members of the RECORD trial, dated May 29, 2007.

55. 61 Letter from The New England Journal of Medicine to Philip H. Home, M.D.

i dated June 1, 2007.

64 Philip D. Home et. al., "Rosiglitazone Evaluated for Cardiovascular Outcomes
- An Interim Analysis," The New England Journal of Medicine, July 5, 2007.

65 Bruce M. Psaty, et. Al,, "The Record on Rosiglitazone and the Risk of
Mpyocardial Infarction,” The New England Journal of Medicine, July 5, 2007.
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From: Tachi yamad

Date Sent: 8/5/1999 12:09:43 Am
To: David M Pernock

CC: David M Stout

Subject: Re:

David

what exactly do you want me ask for? oObviously, we are not go'rn? to be able
to prevent Wah ng on behalf of Takeda. d be happy
to speak to either (pept. chair) or “ (Hepatulogy

chief) but we had better be clear on the message we want to send

Tachi

pavid M Pernock@SB on 04-Aug-1999 18:06
To: Tachi vamada, David M Stout
gﬁl;ject:

Tachi,

I need you to place another call to your contacts at U Penn, The situation
is that WSS (gastroenterologist) is apEarenﬂy on the Takeda
speaker's circuit. He is reported to be speaking about the case and
implicating Avandia.

oObviously this is not anyone's best interest.

GSK CONFIDENTIAL.
PROVIDED TO THE COMMITTEE ON FINANCE
PURSUANT TO SENATE RULE XXIX.

GSK102_000050345
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Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

ABSTRACT

BACKGROUND
Rosiglitazone is widely used to treat patients with type 2 diabetes mellitus, but its
effect on cardiovascular morbidity and mortality has not been determined.

METHODS

We conducted searches of the published literature, the Web site of the Food and
Drug Administration, and a clinical-trials registry maintained by the drug manu-
facturer (GlaxoSmithKline). Criteria for inclusion in our meta-analysis included a
study duration of more than 24 weeks, the use of a randomized control group not
receiving rosiglitazone, and the availability of outcome data for myocardial infarc-
tion and death from cardiovascular causes. Of 116 potentially relevant studies, 42
trials met the inclusion criteria, We tabulated all occurrences of myocardial infarc-
tion and death from cardiovascular causes.

RESULTS

Data were combined by means of a fixed-effects model. In the 42 trials, the mean
age of the subjects was approximately 56 years, and the mean baseline glycated
hemoglobin level was approximately 8.2%. In the rosiglitazone group, as compared
with the control group, the odds ratio for myocardial infarction was 1.43 (95%
confidence interval {Cl], 1.03 to 1.98; P=0.03), and the odds ratio for death from
cardiovascular causes was 1.64 (95% CI, 0.98 to 2.74; P=0.06).

CONCLUSIONS

Rosiglitazone was associated with a significant increase in the risk of myocardial
infarction and with an increase in the risk of death from cardiovascular causes that
had borderline significance. Our study was limited by a Jack of access to original
source data, which would have enabled time-to-event analysis. Despite these limita-
tions, patients and providers should consider the potential for serious adverse car-
diovascular effects of treatment with rosiglitazone for type 2 diabetes.

N ENGLJ MED 356,24 WWW.NEJM.ORG  JUNE 14, 2007

From the Cleveland Clinic, Cleveland. Ad-
dress reprint requests to Dr. Nissen at
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2007,

N Englj Med 2007;356:2457-71.
Copyright © 2007 Massachusetts Medical Society.

2457

Downloaded from www.nejm.org on December 16, 2009 . For persanal use only. No other uses without permission.
Copyright ® 2007 Massachusetts Medical Society. All rights reserved.



2458

31

The NEW ENGLAND JOURNAL of MEDICINE

HIAZOLIDINEDIONE DRUGS ARE WIDE-
le used to lower blood glucose levels in pa-
tients with type 2 diabetes mellitus. In the
United States, three such agents have been intro-
duced: troglitazone, which was removed from the
market because of hepatotoxicity, and two current-
ly available agents, rosiglitazone (Avandia, Glaxo-
SmithKline) and pioglitazone (Actos, Takeda). The
thiazolidinediones are agonists for peroxisome-
proliferator-activated receptor y (PPAR-y). PPAR-y
receptors are ligand-activated nuclear transcrip-
tion factors that modulate gene expression, lower-
ing blood glucose primarily by increasing insulin
sensitivity in peripheral tissues.»? Rosiglitazone
was introduced in 1999 and is widely used as
monotherapy or in fixed-dose combinations with
either metformin (Avandamet, GlaxoSmithKline)
or glimepiride (Avandaryl, GlaxoSmithKline).
The original approval of rosiglitazone was
based on the ability of the drug to reduce blood
glucose and glycated hemoglobin levels.? Initial
studies were not adequately powered to deter-
mine the effects of this agent on microvascular
or macrovascular complications of diabetes, in-
cluding cardiovascular morbidity and mortality.?
However, the effect of any antidiabetic therapy
on cardiovascular outcomes is particulatly im-
portant, because more than 65% of deaths in
patients with diabetes are from cardiovascular
causes.* Therefore, we performed a meta-analy-
sis of trials comparing rosiglitazone with placebo
or active comparators to assess the effect of this
agent on cardiovascular outcomes. The soutce
material for this analysis consisted of publicly
available data from the original registration pack-
age submitted to the Food and Drug Administra-
tion (FDA), another series of trials performed by
the sponsor after approval, and two large, prospec-
tive, randomized trials designed to study addition-
al indications for the drug.

METHODS

ANALYZED STUDIES

Table 1 lists the 42 trials included in this meta-
analysis. We screened 116 phase 2, 3, and 4 trials
for inclusion. Of these, 48 trials met the pre-
defined inclusion criteria of having a randomized
comparator group, a similar duration of treat-
ment in all groups, and more than 24 weeks of
drug exposure. Six of the 48 trials did not report

any myocardial infarctions or deaths from cardio-
vascular causes and therefore were not included
in the analysis because the effect measure could
not be calculated. Of the remaining 42 studies,
38 reported at least one myocardial infarction,
and 23 reported at least one death from cardio-
vascular causes. In these trials, 15,565 patients
were randomly assigned to regimens that includ-
ed rosiglitazone, and 12,282 were assigned to
comparator groups with regimens that did not
include rosiglitazone.

Multiple groups of patients who received rosig-
litazone within a single trial were pooled togeth-
er, when applicable. The control group was de-
fined as patients receiving any drug regimen
other than rosiglitazone, The trials fall into three
categories, One group includes five of the stud-
ies submitted to the FDA for the March 22, 1999,
advisory board hearing that recommended ap-
proval of rosiglitazone. Group-level data from
these five studies are available in publicly dis-
closed briefing documents archived on the FDA
Web site.® Data from these same trials are also
reported in a summary fashion on a clinical-
trial registry Web site maintained by the drug
manufacturer, GlaxoSmithKline.s Reports of four
of these five trials were also published in peer-
reviewed journals.”® In these five trials, 1967 pa-
tients were randomly assigned to receive rosiglit-
azone, and 793 patients were assigned to receive
various comparator drugs (Table 1).

Other studies that we included in the meta-
analysis were initially identified in the Glaxo-
SmithKline clinical-trial registry.> As noted in
Table 1, we included 35 studies in this category,
9 of which were published in peer-reviewed jour-
nals and 26 of which remain unpublished.1-8
Whenever possible, the results obtained on the
GlaxoSmithKline Web site were cross-checked
with the publication. In cases of disagreement
between published and unpublished data, data
derived from the manufacturer’s Web site were
used. In this group of 35 trials, 9507 patients
were randomly assigned to receive rosiglitazone,
and 5960 patients were assigned to receive vari-
ous comparator drugs.

A third data source consisted of two large,
recently published trials, the Diabetes Reduction
Assessment with Ramipiril and Rosiglitazone
Medication (DREAM} NCT00095654 trial*® and
the A Diabetes Outcome Prevention Trial (ADOPT)

N ENGL | MED 356,24 WWW.NEJM.ORG JUNE 14, 2007
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(ClinicalTrials.gov number, NCT00279045).* In
the DREAM study, 2635 patients were randomly
assigned to receive rosiglitazone and 2634 patients
were assigned to receive placebo. The DREAM
study was designed to determine whether rosigli-
tazone could prevent the development of type 2
diabetes in patients at high risk for this disorder.
In the ADOPT trial, 1456 patients were random-
ly assigned to receive rosiglitazone and 2895 pa-
tients were assigned to receive either metformin
or glyburide. The ADOPT study was designed to
assess the durability of glycemic control with
rosiglitazone therapy, as compared with therapy
with metformin or glyburide,

GUTCOME MEASURES
We reviewed data summaries provided in the
FDA review documents, the GlaxoSmithKline
clinical-trial registry Web site, and published
trial results and then abstracted from the ad-
verse-event tabulations information on myocar-
dial infarction and death from cardiovascular
causes. With the exception of the DREAM study,
the included trials did not describe adjudication
of myocardial infarction or death from cardio-
vascular causes. Time-to-event data for cardio-
vascular events were not available in any of these
trials, which precluded the calculation of hazard
ratios. Because only summary data were avail-
able, it was not possible to discern whether the
same patient had both events. Therefore, an out-
come measure based on the composite of death
or myocardial infarction could not be construct-
ed. Accordingly, these two outcomes are reported
separately.

STATISTICAL ANALYSIS
Many trials had few cardiovascular events, so the
odds ratios and 95% confidence intervals were
calculated with the use of the Peto method.2*2+
Because all trials had similar durations of follow-
up for all treatment groups, the use of odds ra-
tios represents a valid approach to assessing the
risk associated with the use of rosiglitazone. Tri-
als in which patients had no adverse cardiovas-
cular events in either group were excluded from
analyses. All reported P values are two-sided.
Statistical heterogeneity across the various trials
was tested with the use of Cochran’s Q statistic,
A P value of more than the nominal level of 0.10
for the Q statistic indicated a lack of heterogene-

ity across trials, allowing for the use of a fixed-
effects model. For additional analyses, the active
comparator control groups were subgrouped into
the following four classes for comparison with
rosiglitazone: metformin, sulfonylurea, insulin,
and placebo. Odds ratios and 95% confidence in-
tervals were calculated for each subgroup with the
use of methods similar to those used in the
pooled analyses. Data were analyzed with the use
of Comprehensive Meta-Analysis software, version
2.2 (Biostat).

RESULTS

BASELINE CHARACTERISTICS

Table 2 reports the doses of rosiglitazone and
comparator drugs, baseline demographic charac-
teristics, study periods, and glycated hemoglobin
levels or fasting blood glucose levels for patients
enrolled in the trials. The patients were relatively
young, averaging less than 57 years of age for both
the rosiglitazone group and the control group.
Overall, there was a moderate predominance of
men. Diabetes control was relatively poor, with a
mean baseline glycated hemoglobin level of ap-
proximately 8.2% for both study groups.

MYOCARDIAL INFARCTION AND DEATH
Table 3 reports the myocardial infarction events
and deaths from cardiovascular causes that were
reported in the 42 clinical trials we reviewed.
There were 86 myocardial infarctions in the rosig-
litazone group and 72 in the control group.
There were 39 deaths from cardiovascular causes
in the rosiglitazone group and 22 in the control
group. Table 4 lists the odds ratios, 95% confi-
dence intervals, and P values for myocardial in-
farction and death from cardiovascular causes
for the rosiglitazone group and the control group.
The summary odds ratio for myocardial infarc-
tion was 1.43 in the rosiglitazone group (95%
confidence interval [CI], 1.03 to 1.98; P=0.03).
The odds ratio for death from cardiovascular
causes in the rosiglitazone group, as compared
with the control group, was 1.64 (95% CI, 0.98 to
2.74; P=0.06). Table 4 also lists odds ratios and
95% confidence intervals for the pooled group of
trials that were smaller and of shorter duration;
results for the DREAM and ADOPT studies are
shown separately,

Table 5 lists odds ratios for myocardial in-

N ENGL | MED 356124 WWW.NEJM.ORG JUNE 14, 2007
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Table 3. Myocardi and Cardi tar Deaths in Rosigli Trials.
Study Rosiglitazone Group Control Group
Death from Death from
No. of Myocardial Cardiovascular No. of Myocardial Cardiovascular
Patients Infarction Cause Patients Infarction Cause
number number
49653/011 357 2 1 176 0 0
49653 /020 391 2 0 207 1 0
49653 /024 774 1 ¢ 185 1 o]
45653093 213 0 o 1Q9 1 0
49653 /094 232 1 1 116 0 0
100684 43 0 0 47 1 0
496537143 121 1 0 124 0 )
49653/211 110 5 3 114 2 2
49653/284 82 1 ¢ 384 0 [}
7127537008 284 1 8 135 ] 0
AVM100264 294 ] 2 302 1 1
BRL 49653C/185 563 2 0 142 ] )
BRL 49653/334 278 2 0 279 1 1
BRI 496537347 418 2 ] 212 0 ]
49633/015 395 2 2 138 1 0
49653/079 203 1 1 106 1 1
49653 /080 104 1 0 99 2 ¢
49653/082 212 2 1 107 0 o
49653/08% 138 3 1 139 1 [
49653 /095 196 ¢ 1 96 0 1)
49653 /097 122 0 0 120 1 0
49653/125 175 0 Q 173 1 0
49653/127 56 1 0 58 0 ]
49653128 39 1 0 38 0 0
496537134 361 0 1 276 2 [
496537135 116 2 2 111 3 1
49653/136 148 1 2 143 4] Q
496537145 31 1 1 242 0 0
496537147 89 1 4 83 0 ]
496537162 168 1 1 172 G 0
49653/234 116 0 0 61 0 0
49653/330 1172 1 1 377 0 0
496537331 706 0 1 325 ¢ 0
49653/137 204 1 [ 185 2 1
$8-712753/002 288 1 1 280 ] [
SB.712783/003 254 1 s 272 0 [
$B-7127537007 314 1 0 134 ¢ 0
$8-712753/009 162 4 0 160 [ 0
496537132 442 1 1 112 4] [
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Table 3. {Continued.}

Study

No. of
Patients

Myocardial
Infarction

AVALG0193
DREAM
ADOPT
Total

394 1
2635 15
1456 27

86

Rosiglitazone Group

Control Group

Death from
Cardiovascular
Cause

No. of
Patients

Myocardial
Infarction

number

1 124 ¢
2634 9
2 2895 41
72

Death from
Cardiovascular

Cause

number

10

22

farction and death from cardiovascular causes
associated with rosiglitazone for subgroups de-
fined according to the comparator drug. Similar
results were obtained when the analysis exclud-
ed trials with an active comparator group. The
heterogeneity P values were 0.53 for myocardial
infarction and 0.68 for death from cardiovascy-
lat causes across subgroups. As compared with
placebo or other antidiabetic regimens, the esti-
mated odds ratios in all cases were greater than
1.0, suggesting that observed adverse effects dur-
ing rosiglitazone treatment were not unique to
any specific comparator regimen.

In an analysis that was not prespecified, we
also studied the effects of rosiglitazone on death
from any cause. The odds ratio for death from any
cause was 1.18 (95% CI, 0.89 to 1.55; P=0.24).

DISCUSSION

Our data show that, as compared with placebo or
with other antidiabetic regimens, treatment with
rosiglitazone was associated with a significant
increase in the risk of myocardial infatction and
with an increase in the risk of death from cardio-
vascular causes that was of borderline signifi-
cance. The similar odds ratio for comparison
with placebo suggests that the increased risk as-
sociated with rosiglitazone was not a function of
the protective effects of active comparator drugs.
However, these findings are based on limited ac-
cess to trial results from publicly available sourc-
es, not on patient-level source data. Furthermore,
results are based on a relatively small number of
events, resulting in odds ratios that could be af
fected by small changes in the classification of
events. Nonetheless, our findings are worrisome
because of the high incidence of cardiovascular
events in patients with diabetes.* Because expo-

sure of such patients to rosiglitazone is wide-
spread, the public health impact of an increase in
cardiovascular risk could be substantial if our
data are borne out by further analysis and the
results of farger controlled trials.

Although we did not have access to the soutce
data to construct a composite outcome that in-
cluded myocardial infarction or death from car-
diovascular causes, the increase in the odds ratios
for both of these end points suggests that ob-
served adverse effects associated with rosiglita-
zone were probably not due to chance alone.
This meta-analysis incleded a group of trials that
were of relatively short duration (24 to 52 weeks).
The odds ratio for these shorter-term trials was
similar to the overall results of the meta-analy-
sis. Thus, in susceptible patients, rosiglitazone
therapy may be capable of provoking myocardial
infarction or death from cardiovascular causes
after relatively shortterm exposure. In contrast,
long-term therapies that improve cardiovascular
outcomes, such as statins and antihypertensive
drugs, often take several years to provide benefits.
Notably, the estimates for the odds ratios for
myocardial infarction and death from cardiovas-
cular causes appear elevated for rosiglitazone in
comparison with placebo or other commonly pre-
scribed antidiabetic therapies (Table 5).

The mechanism for the apparent increase in
myocardial infarction and death from cardiovas-
cular causes associated with rosiglitazone remains
uncertain. One potential contributing factor may
be the adverse effect of the drug on serum lipids.
The FDA-approved rosighitazone product label
reports a mean increase in low-density lipopro-
tein {(LDL) cholesterol of 18.6% among patients
treated for 26 weeks with an 8-mg daily dose, as
compared with placebo.?s In observational stud-
ies and lipid-lowering trials, elevated levels of

N ENGL ) MED 356124 WWW.NE[M.ORG JUNE 14, 2007
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Table 4. Rates of Myocardial Infarction and Death from Cardiovascular Causes.

Myocardial infarction

Small trials combined 44/10,285 (0.43)

DREAM 15/2,635 {0.57)
ADOPT 27/1,456 (1.85)
Overall

Death from cardiovascular causes

Small trials combined 25/6,845 (0.36)

DREAM 122,635 {0.46)
ADOPT 2/1,456 (0.14)
Overall

Study Rosiglitazone Group
no. of events/otal no. (%)

Odds Ratio

Contral Group {95% CY) P Value
22/6106 (0.36) 1.45 {0.88-2.39) 0.15
9/2634 (0.34) 1.65 (0.74~3.68) 0.22
41/2895 (1.42) 1.33 (0.80-2.21) 0.27
1.43 (1.03-1.98) 0.03
7/3980 {0.18) 2.40 (1,17-4.91) 0.02
102634 {0.38) 1.20 (0.52-2.78) 0.67
5/2895 {0.17} 0.80 (0.17-3.36) 0.78
1.64 {0.88-2.74) 0.06

LDL cholesterol were associated with an increase
in adverse cardiovascular outcomes. Thus, an in-
crease in LDL cholesterol of the magnitude ob-
served in the rosiglitazone group may have con-
tributed to adverse cardiovascular outcomes,
although the rapidity and magnitude of the ap-
parent hazard was not consistent with an effect
produced by lipid changes alone.

Several other properties of rosiglitazone may
contribute to adverse cardiovascular outcomes,
Rosiglitazone and other thiazolidinediones are
known to precipitate congestive heart failure in
susceptible patients.?® Congestive heart failure is
a physiological state that is associated with an
increased intravascular volume. Volume overload
increases stress on the left ventricular wall, a fac-
tor that determines myocardial oxygen demand.
In susceptible patients, an increase in myocar-
dial oxygen demand could theoretically provoke
ischemic events. The administration of thiazoli-
dinediones, including rosiglitazone, also produc-
es a modest reduction in the hemoglobin level. s
In susceptible patients, a reduced hemoglobin
level may result in increased physiological stress,
thereby provoking myocardial ischemia. A study
of rosiglitazone that was conducted in rats report-
ed an increase in the rate of death after experi-
mentally induced myocardial infarction.?”

Rosiglitazone is not the first PPAR agonist that
has been reported to increase adverse cardiovas-
cular events. Mutaglitazar, an investigational dual
PPAR-or and PPAR-y agonist, increased adverse
cardiovascular events, including myocardial in-

farction, during phase 2 and 3 testing.®® After
publication of an analysis of cardiovascular out-
comes, muraglitazar was not approved by the
FDA, and further development was subsequently
halted by the manufacturer. Development pro-
grams for many other PPAR agonists have been
terminated after evidence of toxicity emerged dur-
ing preclinical studies or initial trials in humans.
According to a former FDA official, more than
S0 Investigational New Drug applications for
novel PPARs have been filed, but no additional
drugs have successfully reached the market in
more than 6 years. In some cases, these drugs
have failed because of evidence of direct myocar-
dial toxicity in studies in animals,® but few data
on toxicity are available in the public domain be-
cause of the common industry practice of not
publishing safety findings for failed products.
PPAR agonists such as rosiglitazone have very
complex biologic effects, resulting from the ac-
tivation or suppression of dozens of genes.3® The
patterns of gene activation or suppression differ
substantially among various PPAR agonists, even
within closely related compounds. The biclogic
effects of the protein targets for most of the
genes influenced by PPAR agonists remain large-
ly unknown. Accordingly, many different and
seemingly unrelated toxic effects have emerged
during development of other PPAR agents.?®
Some drugs have provoked multispecies, multi-
organ system cancers; others have resulted in
rhabdomyolysis or nephrotoxicity.?® Troglitazone
was withdrawn from the market for rare, but
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sometimes fatal, liver toxicity. Accordingly, it must
be assumed that a variety of unexpected toxic
effects are possible when PPAR agonists are ad-
ministered to patients.

‘The question as to whether the observed risks
of rosiglitazone represent a “class effect” of thia-
zolidinediones must also be considered. Pioglita-
zone is a related agent also widely used to treat
type 2 diabetes mellitus. However, unlike rosig-
litazone, pioglitazone has been studied in a
prospective, randomized trial of cardiovascular
outcomes, called Prospective Pioglitazone Clini-
cal Trial in Macrovascular Events (PROACTIVE).®
The primary end point, a broad composite that
included coronary and peripheral vascular events,
showed a trend toward benefit from pioglita-
zone (hazard ratio, 0.90; P=0.095). A secondary
end point consisting of myocardial infarction,
stroke, and death from any cause showed a sig-
nificant effect favoring pioglitazone (hazard ra-
tio, 0.84; P=0.027). Notably, pioglitazone appears
to have more favorable effects on lipids, particu-
larly triglycerides, than does rosiglitazone.3?

These emerging findings raise an important
question about the appropriateness of the cur-
rent regulatory pathways for the development of
drugs to treat diabetes. The FDA considers dem-
onstration of a sustained reduction in blood
glucose levels with an acceptable safety profile
adequate for approval of antidiabetic agents.
However, the ultimate value of antidiabetic ther-
apy is the reduction of the complications of dia-
betes, not improvement in a laboratory measure
of glycemic control. Although reductions in blood
glucose levels have been shown to reliably reduce
microvascular complications of diabetes, the ef
fect on macrovascular complications has proved
to be unpredictable.3® After the failure of mura-
glitazar and the apparent increase in adverse
cardiovascular outcomes with rosiglitazone, the
use of blood glucose measurements as a surro-
gate end point in regulatory approval must be
carefully reexamined.

Our study has important limitations. We
pooled the results of a group of trials that were
not originally intended to explore cardiovascular
outcomes. Most trials did not centrally adjudicate
cardiovascular outcomes, and the definitions of
myocardial infarction were not available, Many
of these trials were small and short-term, re-
sulting in few adverse cardiovascular events or

N ENGL ] MED 356124 WWW.NEJM.ORG
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Table $. Risk of Myocardial Infarction and Death from Cardiovascular Causes

for Patients Receiving versus Several Comp Drugs.
Qdds Ratio
Comparator Drug {95% Ch P Value
Myocardial infarction
Metformin 1.14 (0.70-1.86) 059
Sulfonylurea 1.24 {0.78~1.98) 0.36
Insulin 2.78 {0.58-13.3) 0.20
Placebo 1.80 {0.95-3.39) Q.07
Combined comparator drugs 1.43 (1.03--1.98) 0.03
Death from cardiovascular causes
Metformin 1.13 {0.34-3.71) 0.84
Sulfonylurea 1.42 (0.60~3.33} 0.43
Insulin 537 (0.51-56.52) 0.16
Placebo 1.22 {0.64-2.34) 0.55
Combined comparator drugs 1.64 {0.98-2.74) 0.06

deaths. Accordingly, the confidence intervals for
the odds ratios for myocardial infarction and
death from cardiovascular causes are wide, re-
sulting in considerable uncertainty about the
magnitude of the observed hazard. Furthermore,
we did not have access to original source data
for any of these trials. Thus, we based the analysis
on available data from publicly disclosed sum-
maries of events. The lack of availability of
source data did not allow the use of more statis-
tically powerful time-to-event analysis. A meta-
analysis is always considered less convincing
than a large prospective trial designed to assess
the outcome of interest. Although such a dedi-
cated trial has not been completed for rosiglita-
zone, the ongoing Rosiglitazone Evaluated for
Cardiac Outcomes and Regulation of Glycaemia
in Diabetes (RECORD) trial may provide useful
insights.3*

Despite these limitations, our data point to
the urgent need for comprehensive evaluations to
clarify the cardiovascular risks of rosiglitazone.
The manufacturer’s public disclosure of sum-
mary results for rosiglitazone clinical trials is
not sufficient to enable a robust assessment of
cardiovascular risks. The manufacturer has all
the source data for completed clinical trials and
should make these data available to an external
academic coordinating center for systematic anal-
ysis. The FDA also has access to study reports

JUNE 14, 2007
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and other clinical-trial data not within the pub-
lic domain. Further analyses of data available to
the FDA and the manufacturer would enable a
more robust assessment of the risks of this drug.
Our data suggest a cardiovascular risk associated
with the use of rosiglitazene. Until more precise
estimates of the cardiovascular risk of this treat-
ment can be delineated in patients with diabetes,
patients and providers should carefully consider

the potential risks of rosiglitazone in the treat-
ment of type 2 diabetes.

Dr. Nissen reports receiving research support to perform
clinical triais through the Cleveland Clinic Cardiovascular Coor-
dinating Center from Pfizer, AstraZeneca, Daiichi Sankyo,
Roche, Takeda, Sanofi-Aventis, and Eli Lilly, Dr. Nissen consults
for many pharmaceutical companies but requires them to do-
nate all honoraria or consulting fees directly to charity so that
he receives neither income nor a tax deduction. No other poten-
tial conflict of interest relevant to this article was reported.

‘We thank Cralg Balog for statistical programming support.
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CORRECTION

Effect of Rosiglitazone on the Risk of Myocardial
Infarction and Death from Cardiovascular Causes

Effect of Rosigiitazone on the Risk of Myccardial infarction and Death
from Cardiovascular Causes . The fith and sixth sentences of the first
paragraph of the Methods section (page 2458) should have read "Of
the remaining 42 studies, 38 reported at least one myocardial infarc-
tion, and 23 reported at least one death from cardiovascular causes.
in these trials, 15,565 patients were randomly assigned fo regimens
that included rosiglitazone, and 12,282 were assigned to compara-
tor groups with regimens that did not include rosiglitazone.” The last

of the third p ph of the ds section should have
read "In this group of 35 trials, 9507 patients were randomly assigned
to receive rosiglitazone, and 5860 patients were assigned to receive
various comparator drugs.” In Table 1 (page 2461), the sublotal in
the rosiglitazone group should have been 9507 rather than 9502, and
the subtotal in the control group should have been 5960 rather than
5861, which brings the total number of patients in the rosiglitazone
group to 15,565 and the total in the control group to 12,282, In Ta-
ble 4 {page 2468), the rate of myocardial infarction in the small trials
combined should have read "44/10,285" for the rosiglitazone group
and “22/6106" for the control group. The rate of myocardial infarction
for the ADOPT trial should have read "41/2885 (1.42)" for the con-
trol group. Death from cardiovascular causes in the small trials com-
bined should have read “25/6845 (0.36)" for the rosiglitazone group
and “7/3980 (0.18)" for the control group, death from cardiovascu-
lar causes in the DREAM trial should. have read ™12/2635 (0.46)" for
the resiglitazone group, and death from cardiovascular causes in the
ADOPT trial should have read “5/2885 (0.17)" for the control group.
The text and tables have baen corrected on the Journal's Web site at
WWW.NEjm.org.

N Engl J Med 2007;357:100
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ek gremlons an M dice Ben

ok A abadso
“John McMurray” L
< memurrey CEENSS.E. To Nigel.P.JoneSENISS st
cc hanefeld NN,
29-May-2007 00:34 henning.beck-nisisenCNNSTRIININENG
Philip. Home @ eumumisiRim, roomis GRS
=+
Subject Re: URGENT. RECORD MS REQUIRING REVIEW WITHIN
24 Hours
Here are my (| ive) ¢ (as track changes etc) - only on Methods, results and
Discussion at moment. ——T

There are several striking issues:

1) The HR ratio (and 95% CI) for Ml in RECORD is not inconsistent with Nissen's - and he
o had more events; what's to stop him adding the events from RECORD to his meta-analysis
" and re-enforcing his view? Stuart - if we write (as we have done) that we have completed 2/3
of planned follow-up, could the informed reader conclude that the trial will never be able to
exclude a significant hazard of rosiglitazone?

2) Same is true for CV death, although the number of events in RECORD and in the
meta-analysis are sirnilar and at least in RECORD the HR is in the other direction!

AN

3) Manuscript looks to me to play down 239% INCREASE in HF. ] have taken the liberty of
doing some rewording.

4) The big discrepancy between the numbers for the primary composite and the CV

w death/MV/stroke composite is striking - more than twice as many primary outcomes - if I was
the reviewer 1 would want to know what are all those additional events are and whether they
are swamping (hiding?) important events. Is the MI signal supported by a similar signal in
other acute coronary syndromes? A CV death/MU/stroke/HF composite would aiso be
vatuable in giving a better perspective on "hard"” CV outcomes - looking at HF alone is not
helpful. ’

5) The BIGGEST thing to me is how little is said about what seens to me to be a really

extraordinary step in CV trials - publication of an interim analysis of an ongoing trial - is
e there any precedent for that? What are the implications for future trials? I can think of a few

in the CV community at least who will be very critical (although whether they do this

publicly or not is another matter).

6) I didn't think the order of the Discussion was correct

Only my views of course!

ULV RPN WY Qﬂ%&vﬁ-‘a
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[
’N“,_,.Snu,ﬂ 24 | M\pm-}‘& .

GSK101.000300239



48

FOOTNOTE 13, 55



49

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXiX

e NEW ENGLAND
2 JOURNALof MEDICINE

Philip D. Home, M.D. June 1, 2007
Newcastle University

NE1 7RU

United Kingdom

Email: philip home e

Re manuscript 07-3394
Dear Prof. Home:

On behalf of the editors of the New England Journal of Medicine, I want to thank you for
submitting your interesting manuscript titled, “Rosiglitazone Evaluated for Cardiac
Outcomes and Regulation of glycemia in Diabetes (RECORD) Study: Interim Findings on
Cardiovascular Hospitalizations and Deaths." We have completed our review of your
manuscript, and I am pleased to inform you that the manuscript has been recommended for
publication in the Journal, subject to appropriate revisions. The purpose of this letter is to
underscore and prioritize the revisions that the editors believe are necessary if we are to
proceed with your manuscript.

The manuscript has been read by many members of the editorial staff and eight reviewers.
Below we have summarized the critical points that require changes in the manuscript in
response to each reviewer’s concerns. We expect your revisions to carefully address all of
the points raised below. Please understand that we cannot make a final commitment to
publish your manuscript until we have received a revised version that successfully
addresses each point in the critiques.

Reviewer A:
Please pay particular attention to paragraphs 3-9 in this review.
The reviewer points out that given the 95% CI around the primary endpoint (0.89to 1.31
for the adjudicated endpoints, or 0.93 to 1.32 for all endpoints), the data demonstrate
neither non-inferiority nor inferiority. That is, the data are inconclusive about the question
of increased risk in the rosiglitazone arm. This reviewer, along with other reviewers, asks
that you modify the language in multiple locations in the manuscript to tone down your
conclusions. This is especially important given that this is an unplanned interim analysis of
an ongoing trial, a fact that introduces additional uncertainty. Please note that, in the
opinion of all readers, the data that you present are completely compatible with the results
of the meta-analysis by Nissen and the meta-analysis for myocardial ischemic events
posted on the GSK Web site

k.co.uk/Summ rosiglitazone/studylist.asp].

GSK101_000301556
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Reviewer B:

Please note the reviewer's point #4 (Interpretation of Results). The reviewer underscores
that your interpretation of a nonsignificant difference as "no evidence of a difference” is
not acceptable. The data must be interpreted in the light of the 95% Cls, which are
compatible with as much as a 7% reduction in risk of the primary endpoint, or as much as a
32% increase in risk of the primary endpoint. For the MI endpoint, which was a focus of
the Nissen meta-analysis, there is considerable overlap of the 95% CIs of the point
estimates in the RECORD trial and the Nissen meta-analysis. This reviewer points out that
MI relative risks in the two studies do not differ significantly. The editors feel strongly that
your data do not support the statement that the RECORD results for MI contradict the
Nissen meta-analysis; this statement must be removed or modified.

Reviewer C:

The editors agree with all the points raised by this reviewer, and it is essential that all these
thoughtful comments be addressed by making changes in the manuscript. The third
paragraph of the review deals with the lack of blinding. The fourth paragraph deals with
the weak choice of a primary endpoint, since cardiovascular hospitalizations do not always
involve coronary-related events, and therefore noise is introduced (for example, atrial
fibrillation or valvular heart disease). The sixth paragraph points out the serious problem of
the low event rate, especially for MI events, in this study. Do you have an explanation for
the very low event rate? This should be explicitly addressed in the revised manuscript.
There is concern that there may have been a failure to ascertain events. The reviewer also
reiterates points made by reviewer A and B about the wide 95% Cls for the point
estimates, and the need to greatly tone down your language to reflect the substantial level
of uncertainty in the data.

Reviewer D:

Please pay particular attention to the first and third paragraphs of this review. The editors
agree that you should present alternative analyses including events pending adjudications
for all outcomes that you include in this manuscript. Given the very low power of your
study at this point, it is sensible to include all endpoints reported by the investigators, not
just the adjudicated ones, since this will add power. The editors also agree that an
explanation of the rationale for the continued use of rosiglitazone is needed in this
manuscript.

Reviewer E:

Please give special attention to points #2, 9, 10, 12, and 14. Some of these points request
changes in wording. Point #9 asks for the rationale for the 20% non-inferiority margin. We
realized that this was determined long ago, but the reader should not have to refer back to
your methods article to understand how this margin was determined.

Reviewer F:

In points #1 through S, this reviewer effectively underscores points made by other
reviewers, thus no new specific response is required here, except with regard to the issues

GSK101_000301557
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concerning loss to follow up (Comments #2 and 3). The loss to follow up impacts on the
power of the study, and also raises the question of the fate of those lost to follow up.

Reviewer Gt

‘While underscoring many of the points made in other reviews, this reviewer also points out
that "the Kaplan-Meier curves, point estimates, and event rates suggest a reasonably high
probability that the study will fail to show non-inferiority at trial completion. Note the
pattern of separation beginning at 18-24 months with a gradual widening of the differences
over time (particularly in the version that includes events pending adjudication).” The
editors were also struck that the K-M curves (Figure 1b) appear to be progressing in a
direction of cardiovascular harm for rosiglitazone, raising the question of whether the
study will fail to establish non-inferiority. Please comment on this trend.

When you send in your revised manuscript, please include a covering letter that lists the
reviewers’ comments and provides a response to each. You should return two copies of the
revision, one in which the changes you have made are highlighted and the other a clean
copy. The revised manuscript should be triple-spaced, including references, tables, and
figure legends. Please include a word count for the text. Your revised paper should not
exceed 2500 words. The title cannot contain more than 75 letters and spaces. You should
submit your revised manuscript using the Journal’s online-submission Web site. Please go
to http://authors.nejm.org/ and select “Submit a Revised Manuscript.”

During the preparation of your revised manuscript, please complete the attached
“Manuseript Checklist” and return it with your submission. Failure to return the form
will delay the processing of your manuscript.

A combined Disclosure and Authorship Statement is also attached. Each author must
complete and sign a copy. To ensure that it is legible, please fill out the form directly on
your computer, print it out, sign it, and return it by fax to 617-739-9864. It is essential
that you return the signed forms as soon as possible, because we cannot process your
manuscript without them.

Please recall that the Journal requires that neither an article under consideration nor any
part of its essential substance, tables, or figures has been or will be published or submitted
elsewhere before appearing in the Journal. Copies of any related manuscripts should be
submitted along with the revised manuscript, if this has not already been done. If you have
any questions about compliance with these policies, please contact the editorial office for
clarification.

Journal policy dictates that we must have on file a signed Copyright Transfer Agreement
from each author before a manuscript can be accepted. Please ask all authors to sign and
fax back the enclosed form as soon as possible. This will eliminate unnecessary delays in
the event that your manuscript is accepted.

GSK101_000301558
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The editors want to thank you again for allowing us to review your interesting work. We
fook forward to reading the revised version of your manuscript. Given the high interest in
this dataset, we would like to receive your revised manuscript no later than 08:00 hrs
Eastern Daylight time (13:00 hours in the UK or GMT-4) in the U.S. on Monday June 4,
2007. If you need to consult with an editor over the weekend, please call Dr. Gregory
Curfiman on his mobile phone at (978) iR

Sincerely,

Bugay . oo
Gregory D. Curfman M.D.
Executive Editor
geurfman@nejm.org
Mobile: (978)-AN—
Office (but not over the weekend): (781) GHNEENN

GSK101_000301559
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GSK Di Franchise Cardiclogy Advisory Board
March 1-2, 2007

Boston, Massachusetts

Date of Report: March 18, 2007

To: Karen Colquit-Hall
Cc: Shannen Stevens

The object?ves of thls meeting were to review and assess 2 post hoc cv safely analyses (CV Integrated Clmml Trials
Analyses and CV Safety Epidemiology Study) and data from recent clinical Ina!s {DREAM, ADOPT PRantive and

Study 211) as they relate to the risk vs benefit of Avandia across the diab F

was placed on obtaining input on lhe significance of heart failure and ischemi with Avandi from
the advi and on Har g from the FDA that GSK thl need to address upon filing of
these data for a change in Avandia labeling.

; Agefdi
Thursday, March 1, 2007

Afternoon Arrivals
5:00 PM Slide review for presenters
7:00 PM Buffet dinner
Friday, March 2, 2067
7:00 AM Breakfast
7:45 AM General Sesslon
7:45 AM GSK Weicome and Introduction of Program Chairman
Etic Dube, PhD
7:55 AM Welkcome, Advisory Board Objectives, and Meeting Plan
Richerd W. Nesto, MD, Chairman
8:05 AM i e Cardi Har Ph igil f Clinical Trials Analyses and
Ep»demlology Study

Alfexander R. Cobifz, MD, PhD, and Carol E. Koro, PhD

8:45 AM Discussion: Integrated Clinical Trials Analyses
Richard W, Nesto, MD, Modsrator

9:35 AM Discussion. Epidemiology Study
Richard W. Nesto, MD, Moderator
10:10 AM Break
10:30 AM DREAM: Review of Results

Nikhes! S. Kolatkar, MD, MPH

Friday, March 2, 2007 {continued)

GSK CONFIDENTIAL — GSK102_000000158  ~essoreeee
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10:60 AM Discussion: DREAM
Richard W. Nesto, MD, Moderator

11:20 AM ADOPT: Review of Study Results
Paul Attring, MD, PRD
11:50 AM Discussion: ADOPT
Lawrence A, Laiter, MD, FRCPC, FACP, Moderator
12:15 PM Working Lunch/ Continuation of ADOPT and DREAM Discussion
118 PM Key Findings From PROactive

Richard W, Nesto, MD

1:30 PM Discussion: PROactive
Richard W, Nesto, MD, Moderator

2:00 PM Effects of Rosigli on Cardi ular Structure and Function in Patients With Type 2
Diabetes and Congestive Heart Failure (Study 211)
Steve McMorn, PhD

230 PM Discussion: Cardiovascular Safety Data With Avandia
Richard W. Nesto, MD, Moderator

315 PM Summary and Next Steps, Meeting Closure
Richard W. Nesto, MD, Chairman

320 PM Departures

First Name ty, Average
George Chicago, il X

Christopher Boston, MA X (arrived late)
Peter Washington DC X

Prakash Fresno, CA X

Michael Palo Alte, CA X

Barry San Diego, CA X

Lawrence Toronto, Canada X

Richard Burlington, MA X

Jorge Boston, MA X (left early)

H X ng
Presenters: Eric Dube, PhD, and Richard W Nesto, MD, Chairman
Presentation Synopsis: Dr Dube welcomed the attendees on behalf of GlaxoSmithKiine and thanked them in advance
for their helpful perspectives on the new data to be presented atf the meeting. Dr Nesto provided an overview of the
objectives and meeting pian. He encouraged candid feedback from the advisars, noting that the presentations would
address the full spectrurn of data, from prediab 1o late-stage di allowing for di ion of Avandia across the
disease cantinuum. Dr Nesto also reminded the advisors that GSK would be presenting data from Study 211 that had

niot been published yet.

GSK CONFIDENTIAL GSK.102_000000159
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P Rosighi Cardi lar Pharmacovigi : Ciinical Trials Analyses and Epidemioiogy
Stud: .
Presznters Alexander R. Cobitz, MD, PhD, and Caroi E. Koro, PhD
psis. Dr Cobitz i d the rationale for GSK's ular p igi program, and
he oumned the methods used inthe ln(egrated Clinical Trials Analy These iy f that the use of
in witha Y {8V} or insulin ited in an i d incid of congestive heart
fauure {CHF). The risk of myoeardla! isthemia was also higher in rosiglitazone-treated patients (1.99% vs 1.51%;
hazard fatio of 1.31) as d with D DrKoro p the CV Safety Epidemiology Study, which was
to I the integ Clinical Trials analysas She outlined the design of the study and described the
propensity score matchmg techniqua. Overall, the epidemiology study showed p risk with rosigli and
comparators - a finding not consistent with data from the Integrated C!mtcal Trials. Dr Koro pmvided a few hypotheses
as to why the dats were inconsistent, and she led the advi into a di ion of the diff y the 2 data
analyses.

Discussion: integrated Clinical Trials Analyses
Moderator: Richard W. Nesto MD

Key Questions Answers/Findings

»  What impact does the CV Integrated s+ Before discussing the risk vs benefit of Avandia, the advisors
Clinical Trials Analyses have on the debated at length over the definition of CHF, as used in these trials
perceived risk/benefit of Avandia? and in general medical terminology. Dr Carson stated that CV

adverse effects (AEs) in rosiglitazone and pioglitazone are
characterized by fiuid retention and should not be termed CHF. Dr
Fowler d with the arg that fluid i

characterizes CHF, He later made the point that it is important to
fully describe the nature of CHF; for instance, physicians should
diff iate bef 1y fluid on and ing angine.

= Dr Nesto commented that the CV effect seen in the Integrated
Clinical Trials Analyses with rosiglitazone was smatt but real, and
that it is counter to the proposed CV benefits associated with
Avandia. Dr Carson agreed, noting that all data pointed to
rosiglitazone having a hazard ratio greater than unity.

*  Dr Plutzky noted that the duration of type 2 diabetes (T2DM) will
affect AEs, and that the length of time that a patient is diabetic is as
relevant as what medications he or she is taking. Or Bakris added
1o this point, stating that patients taking insulin were more fikely to
be older and to have already failed to reach normoglycemia on
metformin or SU. He stressed the importance of stratifying patisnts
by the natural history of their disease, duration of disease, and dose
of study medication. It was aiso suggested that the ischemic
changes may be caused by changes in heart rate, resulting from
weight gain and related sympathetic activation.

= Dr Leiter exp that the | d Clinical Trials data
raise a “red flag” for Avandamet, because the Avandia + metformin
group showed mghar myocardial i ic events than predicted.

*  DrNesto ized the di ion on the d Clinical
Trials data by stating that rosigiitazone causes waight gain and
edema, leading to a greater number of events. Further analysis
should be stratified by age, weight gain, and duration of diabetes,
dose of Avandia, and baseline CVD.

s The group suggested that it would be helpful to investigate the
cf helpful in predicting those pati atrisk
for heart faiture or an ischemic event.

GSK CONFIDENTIAL GSK102_000000160
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= What questions related to review of the
CV Integrated Clinical Triais Analyses for
product label inclusion can GSK
anticipate from regulators?

With regards to the CHF draft labeling changes presented by Dr
Cobitz, Dr Cannon suggested making the wording more specific.
He proposed the inclssion of the phrase "a higher incidence of fiuid
ion resulting in hospi ion”, instead of “heart failure”.
There was disagreement among the advisors over how to define
these events. Dr Cannon then suggested that GSK leave the
phrase “heart failure” in as written, but include a new sentence that
more precisely defines heart failure, as it was observed in these
studies.
Similarly, for the my ial ischemia draft labeling ch Dr
Nesto suggested more specific wording that would more accurately
characterize the myocardial ischemic events observed.

«  What additional data analyses or clinical
studies are necessary 10 further define

Dr Bakris asked whethef GSK had ana!yzed the data from the

the nature of the
Avandia and a) heart failure ) events?
b) myocardial ischemia?

ipoint of which p: were using § . He
that sympatheti tivati may play a role in some of these
patients’' CHF.

Dr Fowler added that it is important to differentiate between fatal
and nonfatal myocardial ischemia, and that these data should be
presented.

The advisors agreed that a safely analysis of these patients,

stratified by duration of T2DM, would be a morse useful assessment.

Discussion: Epidemiociogy Study
Moderator: Richard W. Nesto, MD

Key Questions

Answers/Findings

+  What are your overall interpretations of
the CV Safety Epidemiology Study and
the CV Integrated Clinical Trials
Analyses, taken together?

GSK102_000000161

GSK CONFIDENTIAL

The advisors had many questions for Dr Koro regarding the
propensity score matching technique that was used in the
Epidemiology Study. One important point that came from the
questions was that those rosiglitazone patients who could not be
matched were eliminated from the data set. Dr Heise
acknowledged thal the rosiglitazone patients who could not be
were p ly further ad d in their T2DM,
Dr Leiter commented that the renally impaired patients were likely
taking rosiglitazone and SU. Dr Bakris agreed, stating that those
pati taking rosigh and SU probably had higher creatinine
levels. Dr Koro responded to their queries by noting that renal
function was one of the 70 groups matched during this analysis.
The advisors expressed concem that the results of the
Epidemiology Study did not match those of the integrated Clinical

Trials Analyses.
Dr Leiter d that the ep iology data were ng
from a safety standpoint, but not ity from the of

CV benefit. Dr Fowler agreed, noting that because he had ! been
expecting a CV benefit, mere neutrality in CV events was
disappointing.

Dr inded the that the ge age in the
clinical triais database was 60, compared with 53 in the

Dr Bakris furthered the point by stating that
there was hkely to be a huge difference in AEs with the variation of
a decade in average age.
Dr Nesto presented a few slides that showed no signal for higher
mortality despite fluld retention with TZD use, maiching what is
known with COX-2 inhibitors. He concluded by stating that
although fluid retention is a real effect of TZDs as a class, It does
not contribute {0 excess mortality.
As a final point, Dr Cannon sugpested listing CV deaths, M, and
strokes separately in the [abel, He commented that GSK shouid be

GSK CONFIDENTIAL
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very clear about ing what was observed.

= What additional analyses or = Dr Bakris advised that GSK should develop a rationale for the
observational studies would you differences the 2 yses before p ing to the FDA,
reco d to further the He and other advisors commented that the FDA wouid be likely to
CV safety of Avandia? disregard the epidemiology data in favor of the clinical trials data.
Nevertheless, he offered that GSK should try to supply a
mechanistic fink that rationalizes the different resuits of the 2
analyses.

»  DrCarson asked whether there were data in older populations at
higher risk for i He also i that longer term
data (3 year vs 1 year) would be more appropriate.

*  Dr Fowler commented that Dr Nesto's data were very important and
that GSK should highlight the fact that the increased CHF did not
increase mortality.

= Dr Plutzky suggested publishing these bined yses in &
paper that frames the data. Dr Fowler suggested a summary of
data to be published in a widely read journal, such as Joumal of the
American College of Caid:ology Dr Bakris suggested publication in
the ican Journal of i it would be more widely
read. Dr Plutzky offered that an alternative strategy might be to get
the data out as quickly as possible and then to look for a chance to
publish reviews in Diabetes or Diabates Care.

« Dr Bakris suggested finding 3 or 4 academics to interpret the data

and then publishing resuits in a high-level journal.

Presentation: DREAM: Review of Results
Presenter Nukheel S. Kolatkar, MD, MPH

Dr r provided the advi with a brief presentation on the primary outcomes and safety
resu!ts from the ramipnl and rosiglitazone arms of DREAM. He presentsd & slide that showed the distribution of CHF
cases within the factorial design, which slicited much debate and d ion from the advisors. Dr & conciuded

his presentation with an overview of the DREAM substudies currently in progress.

GSK CONFIDENTIAL GSK102_000000162
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Discussion: DREAM
Moderator:_Richard W. Nesto, MD

Key Questions

Answers/Findings

= Howdo the ﬁndnngs from DREAM |mpac1 .

The adwsors agreed that there was a small but noticeable signal for

the p fit of Avandia as
a prevemauve strategy in patients at risk

for developing type 2 diabetes?

d CHF events with rosiglitazone.

in resp 1o the sch: i by Dr Kolatkar, which
outlined CHF within the 2x2 factorial design, the advisors were
somewhat doubtful that ramipril + rosiglitazone would increase CHF
significantly more than rosiglitazone alone. Dr Deedwania noted
that ramipril has not i CHF in any previous trials, and Dr
Bakris added that there was no mechanistic, pharmacokinetic, or
pharmacodynarmic reason that could potentiate an interaction
between the 2 drugs.

Dr Fowler stated that the dnabetes prevention afforded by
i was very i , but there was no
cardioprotective benefit, He asked what the point of dlabetes
prevent'.on is if there is no cardiovascular benefit. Other advisors
1 glycamia is always imp: and

has beneficial effects on all Y not just cardk lar health,
Dr Plutzky suggested that the results of DREAM might have further
benefits in the long term (eg, a reduction in the number of diabates
drugs taken by these patients in 10 years).
Patients who do not convert to T2DM wm hsve fewer microvascular
complications and delayed B-cell d
Dr Bakris commented that it is important to view the results of
DREAM in the context of the DPP. The DREAM study shows the
possibility of aitering the natural history of T2DM with
pharmacoiogic therapy.
The advisors discussed whether treatment with rosiglitazone has a
"lastmg effect on prediabetes patients. Although giycemic

P! t with rosig lasts ionger after washout than
does with metformin, there is no ined "memory

effect” with rosiglitazone.

»  What additional analyses will be required

or useful to further characterize the
incidence of heart failure in DREAM?

Dr Fowler noted that the results of DRFJ\M -ON would be very
in izing the of DREAM

Or Carson suggested publishing a paper on the 16 heart failure

events in DREAM, in which the natural history of this form of heart

failure is described fully.

Or Leiter stated that with the proper wording, GSK may be

successful in filing for delayed onset of T2DM with the resuits of

DREAM. Dr Deedwania urged caution, stating that it will be difficuit

to gamer FDA approval, because no drug has yet been approved

for the prevention of T2DM,

GSK CONFIDENTIAL
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Presentation: ADOPT: Review of Study Results

Presenter: Paul Aftring, MD, PhD

Presentation Synopsis: Dr Aftring provided the advisors with a brief presentation on the primary and secondary
attcomes and safety results from ADOPT. Rosigiitazone showed very §: effects on gly as

metformin and glyburide, Safely issues were similar with rosiglitazone and metformin and higher than those seen in the
glyburide group. Dr Afiring reminded the advisors that fike DREAM, ADOPT was not px d to be a card

outcomes trial.

Discussion: ADOPT
Moderator: Lawrence A. Leiter, MD, FRCPC,

FACP

Key Questions

Answers/Findings

* Inlight of the CV Integrated Clinical
Trials Analyses and the CV Safely
Epidemiology Study, what is the overall
impact of the findings from ADOPT?

Dr Fowler remarked that the CHF event rate was surprisingly low in
the 3 groups. This may be because of the high dropout rates in
each group.

Dr Nesto commented that te is particularly surprised at the low
avent rates with giyburide; he questioned whether there was a
protective effect.

Dt Cannon summarized by stating that rosiglitazone is a potent

drug with confirmed, aibeit small, CHF risk.

«  Whnat is the impact of ADOPT with
regards to the risk of CV ischemia vs
metformin and glyburide?

W Ao

Or Cannon was enthusiastic about the filing of ADOPT, stating that
the glycemic data were sp lar.

The advisors agreed that there was nothing surprising about the
cardi lar data with i int this trial,

Some advisors commented that the lowar Incidence of CV events
with giyburide could be indicative of a flawed data set.

if GSK approaches the FDA with these data, it must be prepared to
answer questions regarding the differences in CV events in the
rosiglitazone and glyburide groups.

*  What cardiovascular questions will GSK

bl
5 need to answer to prepare for the filing
z of ADOPT?

2

Pl

=

3

3

2

=

=

=3

=

2

The advisors suggested additiona! lipid analyses {eg, measurement
of triglycers and a modeling analysis to project the impact of
rosiglitazone on small-vessel dissase.
Additional suggestions for publication topics inciuded: an article
countering the Nathan editorial in NEUM, an lysis of in
patients who had weight gain, a detailed characterization of heart
failures iated with TZDs comp: with heart failures seen
with metformin.
The advisors did not know what to conclude from the fracture data
presented and suggested that further analyses would be needed,
The advisors concluded that overall, the efficacy data presented for
Avandia in these studies was excellent, but the safety results were
isquieting. Avandia provides good gly control over the iong
term at the expense of waight gain coupled with a low incidence of
heart faliure and bone fractures. The data in ADOPT and DREAM
as well as the GV Clinical Trials analyses are consistent in

indicating a signal for heart failure and ischemic events,

*  What additional analyses and
publications of ADOPT would be helpful
to further characterize the risk/benefit of
Avandia in patients with T2DM?

Analyses of collagen or other bone density markers regarding bone
fractures.

An analysis of what happens to the patients with edema and weight
gain from ADOPT (and DREAM) over time.

A better characterization of the heart fajlure seen in the metformin
and glyburide groups will be needed,

*  What CV surrogate markers or
biomarkers will provide usefui

The advisors suggested analyzing the following markers, it
avallable from biood samples:

from availab = Coilagen or other bone density markers
ADOPT biood samples? = Adiponectin & adij in refationship to PAI 1
» DPH oxidase
»__ Anglotensin I

Presentation: Key Findings From PROacve
Presenter: Richard W. Nesto, MD

Presentation Synopsis: Dr Nesto presented a brief overview of the key results from the PROactive trial,_He reviewed

GSK CONFIDENTIAL
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the primary composite end point and safety data and concluded by offering a balanced view of the risks vs benefits of
using TZDs in patients with advanced T20M.
Discussion: PRQactive

Moderator: Richard W. Nesto, MD

Key Questions

*  How do the findings from PROactive .

Answers/Findings
Dr Fowler stated that the data from PROactive were very positive.

affect the perceived risi/benefit profile of | =

TZDs in patients with advanced T2DM?

Dr Leiter agreed, stating that the data from PROactive would have
a positive outcome on how rosiglitazone is viewed.

What additional data analyses or

Dr Greenberg suggested that it wouki be valuable to put together

publications could help to further data on the natural history of paﬂents with heart failure with TZDs,
characterize and inform physicians of and to analyze these pati with other pati
the risk/benefit profile of TZDs? without backgmund heart favlure

Presentation: Etfects of Rosigl onC Structure and Function in Patients With Type 2 Diabetes and
Congestive Heart Failure {Study 211)
Presenter. Steve McMorn, PhD {by phone)

Presentation Synopsis: Dr McMorn presented the results of Study 211, which will be published in JACC on April 24,

2007. He assessed the efficacy of rosiglitazone in meeting the primary and secondary objectives and reviewed the
safety results, Rosiglitazone showed significant imp i
Consistent with previous studies, there were a higher number of ﬂuid-related events in the rosiglitazone group.

inallg

Discussion: Study 211
Moderator. Richard W. Nesto, MD

Key Questions

fated end points with respect to control.

Answers/Findings

in light of the CV Event Analysis and the
CV Safety Epidemiology Study, how do
the findings from Study 211 impact the
overall risk/benefit of Avandia?

Dr McMorn opened the di by informing the advit that
the patients in Study 211 were the highest-risk population that had
been observed in trials with rosiglitazone.

Dr Fowler followed by stating that the event rate was quite high, but

SLNHULINGD 230

that the data were not adjudicated. He aiso commented that it was
reassuring that there were no AEs on cardiac end points,

v AT ing theme in the di ion was the weight gain associated
with use of rosiglitazone. Dr Dube noted that patients taking
Avandamet gain less weight than those taking Avandia.

* The advisors made a final recommendation to the GSK team
proposing an educational program at
on how to delay or manage T2DM in patients with heart fatlure

Is there g better way to . ion was made to adjudi the ischemia-related

heart failure associated with TZDs? if AEs from this study.

not, why not? = Dr Carson suggested an MR study to bettar assess ventricular
function.

SYIUVUUVY LUL DL
.

= Dr Cannon foliowed up with a suggestion to look at the secondary

objectives in a subgroup of patients treatad with diuretics.

jfigCRnenision (223 Pargraphs MAXINLINWS
Df Nesto {uded the ing by g the main poin

iscussion. Dr Dube vefybrieﬂy

om the day’s

addressed the advisors, thanking them for their attention and valuable insight on the large volume of data presented.
He assured them that their comments would be very helpful in analyzing new data on the efficacy and safety of
Avandia, and interpreting it in context with older studies, which continue to garner considerable interest.

Mcdlcal Education Suppiier to Complete | Product Manager to Com,
Agree impiementation Disagree
Date (Q1...Q4/v1)
* In future safety analy: stratify by the d of T2DM [e] See note #1 v
= Provide more specific wording in the product iabel that more v ¥FDAISIn [a]
clearly characterizes the events of CHF and myocardial ischemia agreement
that were observed
= Consider separate listings for CV deaths, myocardial infarction, [u] Only upon FDA 1%
and strokes in the label reques!

GSK CONFIDENTIAL
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= Supplya istic fink to rationalize the diff b v Ongoing process [w]
the integrated Clinical Trials data and the results from the
Epidemiology Study

*  Publish a summary of combined safety data analyses in a widely v See note #2 [=]
read journal such as JACC or AJM, also cansider publishing
reviews in Diabetes or Diabetes Care

= Publish @ paper on the 16 heart failure events in DREAM, in which | Will encourage a
the natural history of this form of hean failure Is fully described McMaster to
publish.
= Prepare to answer questions from the FDA regarding differences v Q4/07 [w]
in CV events with rosiglitazone and glyburide in ADOPT
*  Conduct additional lipid analyses (eg, measurement of v Already underway [ul

trigiycerides) and a modeling analysis to project the impact of
rosiglitazone on small-vesse! disease

»  Obtain the following markers, if available from ADOPT bicod v TBD with ADOPT [a]
samples; steering cmte

»  Collagen or other bone density markers

*  Adiponectin

+  DPH oxidase

* _Angiotensin i

= Collect data on the natural history of patients who expenence [] See note #3 v

heart failure with TZDs, and analyze these patients as compared
with other patients without background heart failure

s Adjudicate the ischemia-related AEs from Study 211 =] See note #4 v
«  Consider using an MR! study to more accurately assess a See note #5 v
ventricutar function
« Follow up on Study 211 with an assessment of secondary v Nik Kolatkar wilt 0
ohjectives in a group of patients treated with diuretics follow-up with Drs,
Bakris & Pratley
= Utlize ed prog) to provide icing physicians with v Not snough data [w]
ies to delay or T2DM in pati with heart fallure now, provide aftar
proposed diuretic
study above

covariates are consldered.

2) Each piece of the CV analysis (integrated clinical trials analysis, epidemiologic study and the recursive partitioning
analysis) will be published and then a review article will be planned including a comprehensive look at recent trials,

3) The recommendation fo evaiuate the natural history of heart failuse with TZDs is interesting but not feasible.

4) Since study 211 is already completed, it is no longer possible to perform a frnue adjudication of ischemic-related AEs.

A post-hoc review given the small number of cases would not provide additional insights.
5) Study 211 was initially proposed as an MRI study. It was determined at that time an MRI study with few patients
would not be as valuable as an ECHO study with more patients.

GSK CONFIDENTIAL GSK102 000000166
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DREAM

Diabetes REduction Assessment with
ramipril and rosiglitazone Medication

GSK101_000138101
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DREAM
Prevention of Type 2 Diabetes
» Clinical trials have shown that diet & exercise can

prevent diabetes by > 50% in people with impaired
glucose tolerance (IGT)

Clinical trials have also shown that drugs (e.g.
metformin, acarbose) can prevent diabetes {o a
lesser extent in people with IGT

Growing evidence suggests that
— ACE inhibitors may prevent diabetes
— Thiazolidinediones may prevent diabetes

GSK101,.000138102
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T Properties of ACE-Inhibitors

+ Inhibition of the Renin-Angiotensin system with
ACE inhibitors:
—Lowers BP
- Reduces mortality, Mi & strokes in people with
— Heart failure
— Previous CV events without heart failure
— Diabetes plus other CV risk factors
+ The HOPE trial suggested that the ACE-I ramipril
may aiso reduce DM

GSK101_000138103
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DREAM

RAS Biockade & New Diabetes

{Diabetes - Not Primary Outcome)
Study N (no DM} Active Control RRR
ACE Inhibitors

Overall Effect (HOPE, EUROPA, PEACE): 0.86 (0.78-0.95)
Dagenais et al. Lancet 2006,368:581

If pooled the results for ACE-Is what would be effect
Effect of small size for DSOLVD

GSK101_000138104
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Do ACE-Inhibitors Prevent Diabetes?

Limitations of Previous Reports
« Glucose tolerance tests not done at baseline or end. |

->may have missed prevalent diabetes at baseline &
new DM on follow-up

-> no ability to detect regression
« Different definitions of new DM were used

« Participants were of high cardiovascular risk &
intermediate diabetes risk (e.g. DM rate ~ 2%/year)

+ DM prevention was not the primary outcome

GSK101_000138105
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DREAM

Properties of Thiazolidinediones (TZDs

*» Binds to PPAR gamma receptors
—Increases insulin sensitivity
- Reduces lipolysis
- Increases preadipocytes->adipocytes (SC fat)
« Possible beta cell protection
+ Reduces glucose levels if elevated

GSK101_000138106
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DREAM
Troglitazone & New Diabetes
15 4 «O-| Plagebo o 8
k- Metformin |
10 110
| Lifestyle | 49,
Placebo
]
20 P
(1=, T | N
00 05 18 15 / \[If'qgl'g-a}%m
(2,343 (1.568) (739) @n o 2 24 36 48 6
Years {n) Months on triaf
Median=0.9 yrs; N (Trog)=585  Median=30 mo; N (Trog)=133
HR = 0.25 (95%C! 0.14-0.43) HR = 0.45 (95%Cl 0.25-0.83)
DPP. Diabetes 2008; 1150 Buchanan ef al. Diabetes 2002: 2786

Trog is better than lifestyle - -Go through ILS meaning
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M
The DREAM Trial
Aims: Does ramipril 15 mg/d prevent diabetes?
Does rosiglitazone 8 mg/d prevent diabetes?
Design: 2 X 2 factorjal, double-blind RCT

Sample:  Age 30+, IGT (FPG <7 & 2 hr 7.8-11) &/or
IFG (FPG 6.1-6.9)

Pts: 5269 in 191 sites, 21 6ountries, &F/U 3 yrs

Outcome: Incident DM (confirmed FPG > 7 or
2 hr > 11.1; or MD diagnosis) or death*

*because undiagnosed diabetes may be more frequent in those who die
than in those who do not
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T The DREAM Trial

Independent Coordination, Data Management & Analysis
Population Health Research Institute
McMaster University & Hamilton Health Sciences
Hamilton, Ontario, Canada

Funding  Canadian Institutes of Health Research
Sanofi-Aventis
King Pharmaceuticals
GlaxoSmithKline
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DREAM

Screening & Randomization

Screened
24592

Excluded: 18784

Run-in
5808
Excluded: 539 g
Randomized
5269

Glucose or Primary Outcome
Status in 94% at study end
Vital Status in 98%

UPDATED SEPT

10
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DREAM
Baseline Characteristics

Overali Rami Plac Rosi Plac
N 5269 2623 2646 2635 2634
Age 54.7 547 547 546 548
Females 59.2% 58.7 587 583  60.1
HGT (%) 57.5% 877 573 571 579
HFG (%) 14.0% 140 141 140 140
IGT + IFG (%) 28.5% 284 286 289 2841
Hypertension 43.5% 433 437 440 430
Smoking 44.6% 442 451 439 453
Sedentary 26.8% 271 285 284 272

Updated Sept 6/06

Rk
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DREAM
Baseline Characteristics (Mean)
Overall Rami Plac Rosi Plac
N 5269 2623 2646 2635 2634
SBP/DBP (mm Hg) 436/83 | 136/83 136/83 136/83 136/84
BMI (kg/m2) 30.9 309 309 308 30
Weight (kg) 84.9 848 8540 84.8 85.0
Waist/Hip (M) 096 | 086 096 09 096
Waist/Hip (F) 0.87 | 08 087 08 087
FPG (mM) 58 583 584 584 583
2 Hr PG (mM) 8.7 866 871 888 867

Updated Sept 6/06

12
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DREAM

Resuits of the Ramipril Arm

13
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DREAM

Adherence/Adverse Effects

Ramipril  Placebo

On Study Drug at 1 year 86.6% 89.9%
at 2 years 81.3% 84.8%

at 3 years 76.4% 80.9%

Reasons for Stopping Study Drug

Participant Refusal 17.4% 17.7%
MD advice 2.3% 2.5%
Cough 8.7% 1.8%
Hypotension 0.8% 0.4%

UPDATED SEPT

Note — Ps/JP given groupings for compliance as individual list indicates
categories are not grouped.

Updated Sept 6/06
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DREAM
iy

Ramipril’'s Effect on Blood Pressure

. Systolic BP

Placebo
e RN - w Ramiprit
Mean Final Ramipril Placebo P
Systolic BP 128.3(17.3) 132.3(17.2) <0.0001
Diastolic BP 78.0 (10.8) 80.3 (10.4) <0.0001
e - -
03 s o b s B
Diastolic BP
Base 2 6 12 24 36 48 Final
Months

Updated Sept 6/06

16
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DREAM
Ramipril's Effect on ALT
=
% : Placebo
k4 u
B U
Ramipril P=0.04
Updated Sept 6/06

16
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T Ramipril's Effect on Weight

Weight Body Mass index
BMm \

WT
88 <

| 32 o
87 °

!
' Placebo, W
8 3 ; /

Ramiprit P =0.07 Ramiprit P =0.06

8 30 ‘

¢ 1 2 3 4 s T 2 3 a

3
o

Year Year
Chi /yr {Slope) ipri Placebo
Weight {kg) 0.22(264)  0.36 (261
BMI (kg/m?) 0.09 (0.96) 0.14 (0.91)

Updated Sept 6/06

17
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Drew
Ramipril: Primary Outcome
Ramipril Placebo HR(95%Cl) P
N=2623 N=2646
Primary Composite 475 (18.1) 517 (19.5) 0.91(0.81-1.03) 0.15
Diabetes 449 (17.1) 489 (18.5) 0.91(0.80-1.03) 0.15
Dx by FPG/OGTT 375(14.3) 411(1565) 0.81(0.79-1.04) 0.7
MD Diagnosed 74 (2.8) 78(3.0) 0.95(0689-1.30) 075
Death 31(1.2) 32(1.2) 098(0.60-1.680) 0983
UPDATED SEPT

18
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D

Placebo
Ramipri

Primary Outcome: Ramipril

HR 0.91 (Ci 0.81-1.03); P=0.15

Placebo {Ar-‘;

Year
2646 2510 2277 1240 200
2623 2498 2287 1218 194

18
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Ramipril Subgroups: Primary Outcome

IFG +IGT
eT
fliged

Age < 50
Age 50-59
Age 80+

WHR <0.81
WHR 0.81-.94
WHR 0.95+

BMI < 28 kg/m?
BMI 28-32kg/m?
BM} 33+kg/m?

SBP <140
SBP > 140

P Heterogeneity
0.80

o1

0.72

080

0.22

HR (85% Ch)

P for interactions

20
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DREAM

Regression: Ramipril

Cumulative Hazard

o
Ramipril 2623
Placebo 2646

HR 1.16 (1.07-1.27); P=0.001

1 2

2487 2060
2494 2090

Ramipril - g
" placebo
3 4
791 127
876 145

21
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DREAM

Effect on Glucose Category: Ramipril

45 -
40

Ramipril
@ Placeho

30 HR=091;P=015
A

HR = 1.16; P = 0.001
foutun

42,

HR = 1.17; P= 0.002
—
3.3

27.8

|

Diabetes

NGT + FPG <5.6
{ADA Cutoff)

NGT+FPG < 6.1

Rejig P Values

22
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DREAM
Ramipril & Median Glucose
68 Fasting PG {mM) 347 2 Hour PG {mM)
6.6 1 J 3
i
o P=0.07 & P =001
; e.zj g 62 .
6
Ty Placebo . T8 Placeno, °
564 ° 74 J
5-“% Ramipril 7 Ramipril
524 8.8
Base 1 2 3 4  Final Base 2 3 4  Final
Median Final Ramipril Placebo
Fasting PG (mmol/L) 570 5.74
2 Hr PG (mmoi/L) 7.50 7.80
UPDATED SEPT

23
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DREAM

Cardiovascular Composite: Ramipril

HR 1.08 (CI 0.76-1.52); P=0.7

hd

o

B

X

) o

2 e

8 e

E i - -+« Placebo

3 — Ramipril

Year

Placebo 2646 2615 267 1485 271
Ramipril 2623 2577 2544 14853 253

24
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DREAM

Summary & Conclusions: Ramipril

.

Modestly improves glycemic status in IFG/IGT
— A nonsignificant 9% DM reduction

— Significant 16% increase in regression to normal
glucose levels by at least 2 yrs

— Reduced 2 hr glucose by 0.3 mM by study end
Significantly reduces BP in IGT / IFG
Small, favourable effect on liver function

25
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I
DREAM

DREAM vs. Previous Trials

+ Diabetes was the primary outcome in DREAM
People with undiagnosed diabetes were excluded
« Regression was a predefined secondary outcome
« People were low vs. high CV risk so:
a) may have had a less aclivated RAS
b) controls were less likely on drugs that raise glucose

.

¢) there was low power to detect differences in CVD
events (short duration, low risk participants)

26
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DREAM
Summary & Conclusions: Ramipril
+ The DREAM results provide the best estimate of

the effect of ACE-Is on diabetes prevention in
people with IFG / IGT & no previous CV disease

+ Ramipril cannot currently be recommended for DM
prevention

+ However, in people in whom there is an indication
for ACE inhibitors (high BP, CHF, vascular disease,
high risk DM) the favourable effects on glucose
may be of added benefit

27
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DREAM

Results of the Rosiglitazone Arm

28
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DREAM
Adherence/Adverse Effects
Rosiglitazone Placebo

On Study Drug at 1 year 88.4% 91.3%
at 2 years 83.7% 87.7%
at 3 years 79.5% 84.0%

Reasons for Stopping Study Drug
Participant Refusal 19.1% 16.7%
Edema 4.8% 1.6%
MD advice 1.9% 1.5%
Weight Gain 1.9% 0.6%

UPDATED SEPT

Note ~ Ps/JP given groupings for compliance as individual list indicates

categories are not grouped.
Updated Sept 6/06

29
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DREAM
Pk

Rosiglitazone’s Effect on ALT

Placebo

P <0.0001

ALT (Un)

Ta B e
S

Rosiglitazone

Months

Updated Sept 6/06

30
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Rosiglitazone’s Effect on BP

Systolic BP P=0.0001
S Placebo
. o
: SO e = Rosiglit
Mean Final Rosigli Placebo P
Systolic BP (mm}  129.4 (17.0) 1311 (17.5) | 0.0001
Diastolic BP (mm)  78.4 (10.7)  79.8 (10.5) | <0.0001
S P<0.0001
\)" W,
Diastolic BP e !
Base 2 6 12 24 36 48 Finat

Needs to be updated with JPs revisions

31
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DREAM

Rosiglitazone & Weight, BMI

Weight (Kg)

Rosiinnzoﬁne

32

3

BMI (Kg/m?)

|
!
E
|
|
z
!

84 | placebo o Placebo
i P < 0.0001 P <0.0001
82 +—— , 30 -
o t 2.3 4 s [} 4 5
Year Year

Changelyr (Slope) Placebo
Weight (kg) 067(2.77)  -0.09 (2.41)
BM! (kg/m?) 0.25(1.01)  -0.01(0.84)

UPDATED SEPT - - Updated - Sept 6/06

32
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DREAM
Rosiglitazone & Waist, Hip
.8
o 41 15 4
L Waist/Hi ] Hi
P P
0.92 ! )
| 107 P<0.0001
09 i 103 1 Waist {cm)
[ 9 1 ©
| P<0.0001 } P=NS
0.88 - 95
6 1 2 3 4 5 6 1 2 3 4 5
Year Year
Chi /Yt {Slope} igli Placebo
Waist / Hip -0.00002 (0.03)  0.004 (0.04)  <0.0001
Waist 0.70 (3.49) 0.60 (3.91) 0.4
Hip 0.84 (3.46) 017 (3.01)  <0.0001

UPDATED Sept 6/06

33
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‘-ﬁosiglitazone & Primary Outcome

Rosi Placebo HR (85% Ci) P
N=2635 N=2634
Primary Composite 306 (11.6) 686 (26.0) 0.40(0.35-0.46) <0.0001

Diabetes 280 (10.6) 658 (25.0) 0.38 (0.33-0.44) <0.0001

Dx by FPG/IOGTT 231(8.8) 555(21.1) 0.38 (0.33-0.44) <0.0001
MD Diagnosed 49(19) 103(39) 047 (0.33-0.66) <0.0001

Death 30(1.1)  33(1.3) 0091(055148) 070

UPDATED SEPT

34
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DREAM . . e
= Primary Outcome: Rosiglitazone
HR = 0.40 (0.35-0.46); P<0.0001
Placebo
»—"ij
rww«"”f}‘
............ ~"Rosiglitazone
Year
Placebo 2634 2470 2150 1148 177
Rosiglita 2635 2538 2414 1310 217

35
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DREAM

Effect on Glucose Category: Rosiglitazone

HR 1.71; P < 0.0001

Rosiglitazone

0 { [@Placebo HR 1.83; P < 0.0001

A
404 HR0.38; P < 0.0001 388
% al

30 4 26

20 4 o

104 : - !

0 i : Sk . B
Diabetes NGT+FPG <61  NGT+FPG <56

UPDATED SEPT
Updated Sept 6/06

38

GSK101_000138136



142

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX

DREAM
Rosiglitazone & Median Glucose
88 Fasting PG (mM) 847 2 Hour PG {mM)
::ﬂ |
6.2 1
e T Placebo :

@
)

58

5.4 —
Rosiglitazone

5.2+

Base 1 2 3 4 Fina Base 2 3 4 Flnal

Median Final Rosiglitazone  Placebo P
Fasting PG (mmol/L) 58 8.0 <0.0001
2 Hr PG (mmolil) 6.9 85 <0.0001

37
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Rosiglitazone Subgroups: Primary

Overall P {Heterogeneity}

Mele 1 g 06
Female [ T—
Age <50 | I —
Age 50-59 ——
Age 50+ 0,08
. America -
Am —i—
Europe et 0.09
ndia__ OSSR

Eustralia ot
IFG e —

6T | —g— 0
FG +1GT -

r T T T

08 02 04 08 08 10 12
Favours Rosigl Favours Placebo

UPDATED SEPT

Updated Sept 6/06
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Rosiglitazone Subgroup Prima
Overall P (Heterogeneity) F&‘ﬁ,»&ﬂ#mﬂe i
eight <75 kg 4 y') i { X r’w |
elght 75-91kg | —g— 0.002 ! v
eight 62+ Kg | —#—! 108 7
BMi <28 kg/m? | |
Mi28-3%kg/m? | —w— 0.0004 2‘;’; §§ l
M 33+kg/m? | i 103 3777
RN |
HR <0.81 i 62 37
HR 0.81-.54 — 0.009 et 37
HR 0.05+ — 104 40 ]
Waist < 91.5 cm [ — 8.1 38 1
aist 1.5-103 — 0.0002 87 39 &
aist 104+ cm | | 108 36
Fp<i0iem | [ 73 517
Hip 103-1120m | —e— 003 87 |~ 34 j‘_
Hpiidrem | —#— ) 87 | 39
r
02 04 o5 28 10 12
Favours f Favours Placebo
UPDATED SEPT

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX
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DREAM
.

Cardiovascular Outcomes: Rosiglitazone

Composite
Ml
Stroke
CV Death
CHF
New Angina

Revascularized

—#--  HR 1,37 (0.97-1.94): P=0.08

e, (0.5%) vs. 2 (0.1%): P=0.01
- ,%,,,
LOG HR {35% CI)

40
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DREAM
Summary & Conclusions: Rosiglitazone

» A dose of 8 mg/day reduces new DM by > 60% in people
with IGT or IFG

Promotes regression to normal FPG & 2 hr PG by >70%

Effective in all regions of the world

Eliminates the gradient of DM risk with increasing weight

.

~ 3% increase in body weight, but a favourable effect on
waist/hip ratio

Reduces ALT

Too short to look at events.......

41
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DREAM
Summary & Conclusions: Rosiglitazone

» Modestly lowers systolic BP & diastolic BP
* Increases the risk of CHF

* Too few events to draw any conclusions re the effect
on other CV events or death

For every 1000 people treated with rosiglitazone
for ~ 3 years, 144 cases of DM will be prevented
with an excess of ~ 4 cases of CHF

42
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DREAM

Conclusions of the DREAM Trial

+ Rosiglitazone has a substantial benefit on
prevention of diabetes & regression to
normoglycaemia

+ Ramipril has a modest benefit on regression to
normoglycaemia

+ The durability of the glycaemic effect of these
drugs is being assessed in a washout phase

DREAM Stides: www.phri.caldream
2 DREAM Papers: NEJM & Lancet - online

43
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DREAM TEAM

International Leaders

H.C. Gerstein §. Yusuf
R. Holman J. Bosch

S. Anand M. Davis M. Hanefeld F.Lanas V. Pirags
E. Lonn J. Probstfield

A Avezum R, Diez T. Hedner >
A Budaj  N.Dinccag  B.Hoogwerf M. McQueen |Jsschh;$d
J. Chiasson M. Enjalbert K. Jolly V.Mohan K Teo

1. Conget A. Escalante M. Keltai A.Philips b Zimmet

G. Dagenais G. Fodor M. Laakso L. Piegas  B.Zinman

Statisticians: P. Sheridan, J. Pogue

TMG: D. Sackett; D. Aitman; C. Clark; P. Bennett;
R. Hamman; L. Ryden

44
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From: Nevine Zariffa/PharmRD/GSK
Ta: Lawson 2 Macanney/PharmRD/GSK@GSK
o104 Anne M Phillips/PhamROIGSK@GSK;

Frank W Rockhold/DEV/IPHRDISB_PLC@GSK
Subject: Re: | would appreciate a conversation
Date: 05/03/2007 07:31:08 (GMT-05:00)
happy to discuss tomorrow. | am in avandia meetings ali day and will step out for this.

N vine Zariffa

Therapy Area Diractor, Cardiovascular and Metsbolism
Biomedical Data Sciencas

GlaxoSmithKline Pharmaceuticals

TEL: (610}

2307 Renaissance Bivd, Building #510

King of Prussia, PA, 18406

Lawson 2 Macartney/PharmRD
03-May-2007 06:50

To

Frank W Rockhold/DEV/PHRD/SB_PLC@GSK, Nevine Zariffa/PharmRDIGSK@GSK
oo

Anng M Philtips/PharmRD/GSK@GSK

Subject
{ would appreciate a conversation

Frank and Nevine,

1 would appreiate your advice on the proposal below interms of analyses. | have made oit clear in my letter of Feb 26
that analyses shoukl be conducted by GSK personnel p 10 & prespectively agreed analyses plan. | shall take the
fiberty of setting up a tsiecon tomorTow 1o discuss.

Thanks,
Lawson

Dr. Lawson Macartney,

Senior Vice-President, WW Development

GiaxoSmithKiine,

RN 0315

tel 610 NN

Fax 610 SU—_—

assistant (WINANEN) 510 NENINEER

e Forwarded by Lawson 2 Macantney/PharmRD/GSK on 05/03/2007 11:47 AM

"Steven E. Nissen” <nissens@¢IIlll>
02-May-2007 19:28

GSK CONFIDENTIAL GSK102_000000211
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Ta
Anne M.Philips@gsk.com

e

Lawson.2.Macartney@gsk.com, ronald Lkrall@gsk.com
Subject

Re: Re; Avandia

Dear Anne et al,

Thank you for sending the alached letter. | ,m eager to conduct this forms! meta-analysis and hope you can secure the
parmission of other parties to aliow the Cl Cinic Cardi Cox g Center access 10 the nacessary
patient-level data,

Because of the public heelth importance of this issue, a timely appmach to this study is critically important. As |
mentioned on the phone with Ron Krali because of the delay in recsiving a response from GSK to my inftial request for

data in January, | have pl d an ind dent study-level lysis. As we iate patient-level access to all of the
tosiglitazone cardvovascular safety data | must reserve the right to proceed with completion of our current analyses and
to publish the findings.

Reglnﬂess of the results of our study-level ana!yses the fuu patient-level analysss rrust be peffonned very quickly. |
beligve R is imperative for this study to be by an g canter through
unrestricted access to the study databases. The analysis must be done very promptly and by iudwiduals without real or
perceived conflicts of interest.

Wa stand ready o help complete these analyses once you secure full data access.
Steve

steven E. Nussen MD MACC
of Cardk A
Cleveland Clnmc Foundation
9500 Euclid Ave.
Cleveland, Ohio 44195

immediate Past-President
Ametican College of Cardiology

Fhone: 216-JNNSNNE

fax: 215-4NED
Blackberry celt 216-AMEER

On 5/2/07 2:06 PM, "Anne. M. Phillips@gsk.com" <Anne.M Phillips@gsk.com> wrote:

Hi Steve, altached is the letter Ron spoke with you about earlier in your telephone conversation,

Please tet me know how you would like to move forward on this or f you have questions .

GSK CONFIDENTIAL GSK102_000000212



153

PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX

Kind regards,
Anne

Anne M Phillips MD FRCPC

Vice President, Clinical, CV-Metabolic MDC.
GlaxoSmithKline

Renaissance, PA

Phone {610) SN,

Clevatand Clinic is ranked one of the top 3 hospitals in
America by U.S.News & World Report. Visit us online at
hitp://www clevelandclinic.org for a complete listing of
our services, staff and locations,

Corfidentiality Note: This message is intended for use
only by the individual or entity o which it is addressed
and may contain information that is privileged,
confidential, and exempt from disclosure under applicable
law. if the reader of this message is not the intended
recipient or the smployee or agent responsible for
delivering the ge to the intendad recipi you are
hereby notified that any dissemination, distribution or
copying of this communication is strictly prohibited. if

you have received this communication in error, piease
contact the sender | diately and destroy the material in
its entiraty, whether slectronic of hard copy. Thank you.
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()
FAX . ClaxoSmithKline
Gt Selel -
To Upper Providenco
Y FAX: 10-017-7484
Company
Fax
From / ﬂ (/ J@ [P
Tel
E-mail
Date Pages inciuding caver Pf {(‘
Subject ) X/ q r) 7
)L l e 07é ' Zfﬁ(’}/
70»' 4 Y 67@) € ?
/MW% AVAWO/&
AsY
/puzia - 2 M
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Report on the article by SE Nissen & K Wolski “Effect of
rosiglitazone on the risk of myoeardial infarction and cardiovascular

death”

Swm—— 114 DiphariStat CStat
Research Staristics Unit, GSK, Harlow

4 May 2007
1 use “N&W™ to refer to the authors of the article and the results they report.

Section S was contributed by my colleague:
//&}ﬂw oy ?

ameiagw; PhD :
Research Statistics Unit, GSK, Greenford 71 a?: rsq 2 7 5(// "‘7
1. Selection of studies wit%  covariaites suadiibe”

Ons of the main potential sources of bias in meta-analysis is the selection of studies, “‘7 24
N&W reported searching published literature, the FDA website and the GSK Trials A caerls /b
Registry and finding 116 studies, From these, they selected the 42 that had duration at _ ot
least 24 woeks, randomized control group not receiving rosi, and reported putcome of _

MI and CV death, This compares to the internal GSK. investigation, which also found A

42 studies, but did not include the ADOPT and DREAM results as far as | am awere, 4_9;(/;»/57"&
as they had not reported by the cut-off date of August 2005, The selection criteria

were different for the internal investigation; in particular, I don’t think that reported

outcomes of CV death were necessary for inclusion, though I doubt if an outcome this

important would be missing in many trials. I don’t have the list of GSK studjes

available to check against N&W’s list,

The selection of trials therefore appears to be thorough, though others familiar with
the trials can comment more knowledgeably. One possible issue is that trials for
which only MI events were reported were not included in the analysis of CV deaths,
and vice versa, But I expect there would be fow, if any, such trials, and the omission
would be unlikely to be important. ’

One important issue, though, is that several studies involving insulin treatment were
included (347, 082, 085, 095 and 009). There are known and notified jssues with CV
events for patients taking insulin and rosi, as found also in the GSK internal study,
and N&W’s subgroup analyses shown in Table 6 indicate that the Insufin subgroup
has a much higher odds ratio than the other subgroups. There is a strong argument that
the insulin studies should not be included in the meta lysig, b this mixes
known effects with the effects being Investigated. I follow this up below,

2. Reported results

1 am unable to check the reported mumbers of MY and CV deaths reported in the paper,
However, 1 note an inconsistency between Table 3 and 3: the first lists two CV deaths
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for comparators in Study 211, while the second lists four. ] refer to these alternatives
as “CVD (2)" and “CVD (4)”,

1 have checked the results using Peto’s method reported in Tables 4 and 5, For MJ, 1
get the same results, If 1 omit the insulin studies, however, the odds ratio decreases:

OR 95% CI  p-value
Mlall 143 103 198 0032
Ml 5o insulin 136 097 19 0472

For CV Deaths, my results match those given in all rows of Table 5 (exccf:t for some.
final digit changes) except that I get a different combined estimate.

CR 95%Cl  p-value

published 172 1.04 2.86 0.035

CVI¥(2) all 174 106 2.87 0.030

CVD (2)noinsulin 165 09% 275 0.055 M y

CVD {4) 1.61 058 2.63 0.058 i Grser V-

CVD (4)noinsulin 152 092 252 0102 ’% y

40#/54&«»1 34 /9//4 s
3. Method of analysis fﬂ«o"
gs ﬂmﬁ P fé Taee s M ﬂeM

N&W use the Peto odds-ratio method to combine the observed incidence of MI and Jpa/

CV death across studies. This method is recommended, e.g. by the Cochran
Collaboration, for use in investigations with binary resp and smali

effects. The method is not recommended when there is imbalance between treatments
(Greenland 8, Salvan A, Stats in Med 1990, 9:247-252; Sweeting MJ, Sutton AJ,
Lambert PC, Stats in Med 2004, 23:1351-1375). In N&W’s study, there are many
trials with imbalance: of the 38 used in the MI analysis, 21 (including the large
DREAM study) have approximately 1:1 randomi ratios (T} Control), 11
have 2:1, two have 3:1, three (including the large Study 330) have 4:1, and ons (the
large ADOPT study) has 1:2. The resuits of Sweeting et al’s simulation study (Pigure
4b) indicate that the Peto method has an average bias of about 0.1 en the jog-odds
scale for a 1:2 ratio; they used a control svent rate of 0.01, odds ratio
(troatment:contzol) 0 0,5, and 10 trials in the meta-analysis, ] am not sure how this.
would change with an average 2:1 ratio, an odds ratio of 1.43, and 38 trials; but if it
reverses it would give a log-odds bins of ~0.1, corresponding to an odds bias of ~10%,
Le. an odds ratio of 1.29 rather than 1.43 for the MI analysis. This needs further VF

investigation,
5 I iy olmpss v i /
analysxs if’ they havc 1o events i

Note that N&W correctly exclude studies from

The meta-analysis effectively sumsmarizes the evidence using stratification by study,
to compare groups of patients with similer characteristics (i.e. within study), and then
forms a weighted combination of the comparisons. This is intended 1o avoid a
misleading combined statistic, as seen in Simpson’s Paradox, when other
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characteristics that may affect incidence rate vary within weatment groups. It is

interesting to note that the naive analysis, ignoring the potential bias of Simpson’s

Paradox, shows much smaller effects that the stratified analysis using Peto’s method.:
OR

Rosi Comp
MI 86/15,556 =0.0055 72/12,277 = 0.0059 0.94
CVD(4)  42/15,556=0.0027 25/12,277 = 0.0020 1.33
CVD{2)  A2/15556=0.8027 23/12,277 = 0.001% 144

This prompts the question as to whether the stratification used, by trial only, is
sufficient 10 handle the differences between patient cheracteristics, There is certainly 2
strong argument to stratify also by comparator (metformin, sulfonylures, placebo), as
was done in the GBK investigation. The difference seen between the naive analysis
and the trial-stratified analysis suggests that a similar difference, potentially in either
direction, may be seen with further stratification.

4. Comparison to GSK investigation

N&W make no reference to the GSK investigation, which has been published on the
GSK Clinical Trials Register, or 1o previous meta-analyses,

The GSK investigstion used the actual data rather than summary statistics, and
adjusted for covariates. It also stratified by tomparator treatment, and repomd seven
separate meta-analyses for each stratum rather than trying to combine all in one.

5, Other methods of meta-analysis (}&2 “’7 oA @ @ Jlgf‘

A logistic regression was fitted to the observed number of evems in each trial by il
randomization group (RG) for both MI and CV. In both cases ap exact p-value wasg
derived. There was no evidence for heterogeneity of RG effect across the studies for ’474"”

either MI or CV, so & random-cffects model was not fitted. The random effect would & é
have had 2 very small variance estimate and the conclusions about the odds ratios m
would have been very similar. /57 2 (& ¢.

For MI the RG effect had an odds ratio of 143 (95% CI 1.03 to 1.98, exact P=0.037). ) fs, fls ,, ,4
For CV the effect had an odds ratio of 1.77 (95% CI, 1.05 10 2.98, exact P=0.031). i
These results are very similar to the conclusions from the paper using the Peto (A4 Jm"”y
method. As such there is no statistical reason for disregarding the findings as

presented.

6. Interpretation of results

é“y, i N&W do not report the actual incidence rates of events at any point, restricting
themselves to odds ratios, It Is essential in the reporting of risks to give absolute
/ va]ues 50 that reported differences are put into context. In addition, the rates reported
in these studies should be compared with the rates experienced by the general
population of patients with this disease.

The language used by N&W is fly and scare-m ing.
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Pooled data 5’”"‘/7/“’5

If we assume no differences between the studics, we can consider all data as
coming from & single lerge study. Under this assumption, the data reduces
to the following table.

# of patients on Avandia 15556
¥ of MI events 86
¥ of Cardiovasculer events 72
# of patiente on Comaprator | 12277
# of Ml events 42
# of Cardiovascular events 23
Using these numbers we can calculate an estimate of the odds ratio for each
type of event. For MI, the odds ratio is 0.9423 with a 95% confidence in-
terval of (0.688, 1.‘290)v For CV, the odds tatio estimate is 1.44 with & 95%
confidence interval of (0.867,2.40).

Pooling by number of weeks

The number of events that will cccur in any trial will depend heavily upon
the length of the trial. For this reason, we consider pooling the data from
studies of equal length, There were 9 different study lengibs, and the data

set now becomes
Avandia Comparator
Weeks | Patients | MI | CV | Patients CV | # of studies
24 2959 111 6 1770 1 0 9
26 2951 1378 1795 S 1 14
28 600 1 1 314 2 0 2
32 1335 8 [1] 753 2 1 4
48 284 H a 135 010 1
52 2994 ]9 1651 8 4 7
104 116 2 2 111 3 1 1
156 2861 161 12 2853 121 10 3
208 1456 271 3 2895 411 6 1

Using this data we can repeat the Peto metbod as deseribed in Sweeting ot
al. (2004, section 2.3 and unlike the previously described Peto method, here
we utilize all 42 studies, including those with no events, For MI we obtain an
odds ratie of 1.34 with & 95% confidence interval of {0.966, 1.85). For CV we
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obtain an odds ratio of 1.55 with 2 95% confidence interval of (0.943, 2.56).

Inverse variance weighted method

We can combine our the odds ratios from our studies using the inverse
varience-weighted method as described in es described in Sweeting et al.
(2004, section 2.1}. To do this we must first obtain an odds ratio estimate
for each study, requiring the use of a continnity correction. The choice of
continuity correction can obviously heve a large effect on the result, so we
have tested various values. The odds ratio (solid hine) and corresponding
confidence intervals {dashed line) for both MI and CV can be seen in figures
1 and 2. This method makes use of data from &ll 42 studies.

Methad 1, myorardial infarction
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Mantel-Haenszel method

Using the Mantel-Haenszel method {sce Sweeting et al. 2004, section 2.2)
requires us to use only those data sets that have at lesst one event, similarly to
the Peto methad, This leads to the loss of 1180 Avandia patients (7.6%) and
642 comparator patients (5.2%) in looking at MI events. When looking et CV
events we lose information from 4698 (31.4%5) end 3047 {24.8%), respectively.
The odds ratio estimate for MI is 1.43 with & 95% confidence interval of
(1.03,1.98). For CV we obtain an odds ratio of 1.81 with a 95% confidence

interval of {1.06,3.07).
Additional studies
The paper mentions that 48 studies were available, yet only 42 are presented

in table 3, with the other 6 have no events for MI or CV. While we do not
know how many patients aze in these studies, we can consider the effect of the
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inclusion of these studies. The median numbers of patients for a study are
281.5 for Avandia and 148.5 for the comparator. If consider this to be a likely
mumber of patients in a single trial, 6 trials leads to an additional 1389 and
891 patients, respectively. Repeating the pocled data approach, we obtain an
estimate of the odds ratio for MI of 0.928 with & 95% confidence interval of
(0.678,1.27). Far CV, the odds ratio estimate Is 1.42 with & 95% confidence
interval of {0.854,2.36). We canmot repeat the method of pooling by weeks, ss
the number of weeks is unknown, For the inverse variance-weighted estimate,
we present a comparison when we use & continuity correction of 0.25 between
the currently known dats, the currently known data augmented with one
study of size 1380 and 891, and the currently known data augmented with 6

ENATE RULE XXIX
44 P.Og

®

8 sets gach of size 231 and 148.
dat T oads ratio (5% 01} | OV odds 1atio (055 O
sing known data (42 studies) 1.30 (.943, 1.50) 1.32 (827, 2.10
Using 43 studies 1.30 (941, 1.79) 1.31 (.824, 2.00
Using 48 studies 1.30 (.942, 1.79) 1.3) (825, 2.0/
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From: Lawson 2 Macartney
Date sent: 5/8/2007 9:27:42 pM
To Nevine Zariffa

sub]ect fw: Avandia pls mull this over tomight

I th1gk we have good data on all of these questions but pls give some thought
tonight.
Thx

or. Lawson Macartney,
senior vice-President, Ww Development
Glaxosmithkiine,

RN
tel 610 JUNGE_—G_G

Fax 610
assistan%) 610 V-
----- rorwarded by tawson 2 Macartney/PharmRD/GSK on 05/08/2007 11:27 PM —=mw-

Moncef M Slaoui/MGMT/PHRD
0B-May-2007 21:17

To
Lawson 2 Macartney/PharmRD/GSKAGSK
<
patrick 5 vallance/PharmRD/GSKEGSK, Allan 2 Baxter/PharmRD/GSK@GSK, Ronald L
KFa]1/MGMT€?HRD/SB_PLC@GSK, colin Dollery-1/MGMT/PHRD/SB_PLCRGSK
Subject

Avandia

Lawson

In analyzing the data from the 1ntegrated analysis, ADOPT and from the
Ingenix Epi study, the following take home messages come to mind

1- Integrated study:

~FDA, Nissen and GSK all come to a comparable conc1us1on regarding increased
risk’ for ischemic events, ranq}ng from 30% to 43

~FDA and Nissen ( but no final data from G5K date) reach the conclusion of an
HR for death ( CHF+ IHD) of 1.72 or 1.7

~-highest ischemic events risk assoc1ated ‘with Rosi+Met, or Rosi +Insulin.

2- ADOPT

The team did a good work, the analyzes all show that HR are never
statistically swgn1f1cant1y different comparing Avandia vs Met or SU for
either Ischemic events and/or CV related deaths.The one numerical difference
we may want to probe is the % SAE Myoc Isch: 1,17% for Rosi vs 0.83% for
SU....

3- Ingenix/Epi study
~A11 comparisons for the composite end point ( MI+CR) show no statisticall
significant difference between Rosi and the comparators either as mon, dua
or combo with insulin.

8ased on the above, and on the outcome of the ProActive study testing
pPioglitazone in h1gh risk Cv disease patients where a potentially “beneficial
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effect was observed ( 6 to 16%) on the combined all cause mortality+MI+stroke
end point, the following questions appear critical, and I would Tike to team
to have answers for our meeting tomorrow( or start to)

a- see question above on Adopt ( SU vs Rosi)

b- In the integrated study, do we confirm the various sub-analyses done by
the FDA? ie: for instance, Rosi monotherapy vs Placebo or vs active control
mono? this would confirm_ADOPT...and then of course we have to deal with the
fact that this is an early diabetes population, not really representative of
§h§1§e§1 wgr1d. How much do we know of the real use of Avandia? what can we
ui ere

c-how can we reinforce the value of the Epi study. The FDA criticizes the
fact that_we excluded cases of Sudden cardic death. Did we? why? what would
the data Jook 1ike if we included them?

d- one of the recurring questions of the FDA given the contrasted outcome of
the proactive trial vs our data is: how much more data on Rosi before it is
obsolete compared to AcCtos. This is potentially a one sided narrow view. what
"comparative” efficacy data do_we have vs Actos?

Hbalc, renal, ocular, limb....? did we ever run a comparative study?

e- what studies could we offer the FDA to further assess the contradictory
data between the integrated study and the two others? can we expand Record?
pmwnsmaﬁmehe(wwhﬁhﬁﬂgnhmﬂoﬂemkﬂn,mmwem
Actos for superiority on some end points?

There are of course many more questions, but I would like us to spend some
time on these please.
Please have the team prepared

Thank you for your commitment
Monce
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166

FOOTNOTE 38



167

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX

From: Nancy J Pekarek(CN=Nancy 1 Pekarek/OU=FPL/OU=Corp/0=SB_PLC)
pate Sent: 5/9/2007 6:43:25 Pi

To: CN=Mary A Rhyne/OU=CORP/0=GSKBGSK

c:

cc:
subject: messages

Key messages

safety of Avandia: K

Avandia is an important medicine to heTE people with Type 2 diabetes manage
their disease long-term. CHF is a well known and well described risk
associated with medicines in the same class as Avandia. Because of this, GSK
has undertaken a Jarge program of clinical studies and analyses to further
understand the cardiovascular safety of Avandia.

Avandia,s record of safety and effectiveness is backed by one of the largest
clinical trial programs (52,000) ever undertaken for ANY medicine, and THE
LARGEST for ANY oral anti-diabetic medicine to date.

we have posted those data online, shared them with regulators worldwide, and
updated the drug label to ensure physicians know how to appropriately care
for patients. .

The Nissen analysis is one way of Jooking at the data, but it doesn,t reflect
all_we know about the safety of this medicine. According to a similar
ana1¥sis by G5k, the rate of ischemia (obstructed blood Flow) in the study
population is very low, and we saw no consistent trends indicating that
Avandia causes these events, The GSK analysis of cardiovascular events
showed [4] deaths among 8,000 patients: the NE3M analysis shows [17]
additional deaths out of 28,000. This is a small numerical increase; but
when we Took at_a larger set of data from real worid use and large clinical
trials ) the gold standard for evaluating patient experience ) we are not
seeing a proven link between Avandia and increased cardiovascular deaths,
alone or in combination with other anti-diabetics treatments.

However, we are c1ose1% evaluating this analysis and continue to actively
talk to regulatory authorities about the safety and benefit of Avandia.
Balance of Risk/Benefit:

Diabetes is a relentiessly progressive and potentially 1ife_threatening
disease. Diabetic patients are at significant risk of complications,
especially if their diabetes 1is not under control, A significant number of
diabetic patients also suffer from cardiovascular problems. A recent study
has shown that Avandia is better than older medicines in controlling the
disease, A physician needs to consider both the benefits and the potential
risks of these medicines when choosing the best treatment for a particular
patient.

Nancy Pekarek i
VP Corporate Media Relations us
&

Glaxgsmithklim
515 WM. (o ice)

215 UM (nobile)
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Lawson 2 Macartney/PhamRD/IGSK Robert P

05/08/2007 11:13 AM To Aftring/PharmRD/GSK@GSK, Murray
W Stewart/PharmRD/GSK@GSK

Anne M
Phillips/PharmRD/GSK@GSK,
Nevine Zariffa/PharmRD/GSK@GSK,
Joanna M
Balcarek/PharmRD/GSK@GSK,
Robin 2
Saltzman/DEV/IPHRD/SB_PLC@GSK

hee

Subject Fw: Avandia

Colin makes some salient points here about the benefit in diabetes. | don;t know that we can
conduct all of the analyses which he is looking for but { do think some of the arguments could
be woven credibly into a /b picture.

Dr. Lawson Macartney,

Senior Vice-President, WW Development
GlaxoSmithKline,

RN 0315

tel 610 SN

Fax 610 SIS

assistant (NS 610

A
— Forwarded by Lawson 2 Macartney/PharmRD/GSK on 05/08/2007 11:11 AM —
Cotin Dollery-1/MGMT/PHRD

05-May-2007 08:20 To Moncef M StaoulMGMT/PHRD/SB_PLC@GSK

cc Allan 2 Baxter/PharmRD/GSK@GSK, Lawson 2
Macartney/PharmRD/IGSK@GSK, Patrick 5
Vallance/PharmRD/GSK@GSK, Ronald L
KrallMGMT/PHRD/SB_PLC@GSK

Subject
Re: Avandia[._..J

Dear Moncef,

Avandia Issues

GSK101_000300010
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1 have approached the problem from a different perspective. To a great extent the numbers are the
numbers, the Cleveland analysis is very similar to our own. The ADOPT team have done a good job
with their recent analysis but I should like to use these for a different aspect of the argument {(see below).
We cannot undermine the numbers but I think that they can be explained so we must concentrate on
effective risk management. My approach is to ook at possible mechanisms and how these might
different for rosiglitazone and pioglitazone. 1 will go through this discussion with numbered points.

1. Off target effects?

These seem very unlikely as the dose of rosiglitazone ( 2 to 8 mg) makes this implausible and the dose
of pioglitazone is only slightly higher.

2. Adverse effects on atheroma amount or stability.

The main argument here lies in that pioglitazone causes a small reduction of LDL and rosiglitazone
causes a small elevation. We should run a calculation based on Framingham coefficients to show what
effect this would have over the time period (patient years of exposure) in the trials analysed.

We should then use the data just generated in the “Avandastat” trial to show that use of statins is just as
effective in loweringl LDL in the combination as is the statin alone and the positive effect this would
have on CV risk in diabetics.

Finally we should search for evidence that the use of statins in diabetics generally and with
rosilglitazone in particular has risen steeply over the time the thiazolidenediones have been on the
market. We can then argue that any problem that existed with LDL is now controlled or controllable. It
would also be worth obtaining the evidence that the use of antihypertensives in diabetics has also been
increasing rapidly.

The weak anti-inflammatory effect (fall in CRP in atheroma patients on rosiglitazone) is an additional
indirect argument against adverse effects on plaque stability.

My aim here is to show rosiglitazone as a valuable part of a package in diabetes management along with
statins and antihypertensives and to support it with calculations to show the magnitude of such a policy
3. Adverse effects of fluid retention and cardiac dilatation.

Fluid retention is a reality with all PPAR gamma agonists. If substantial in patients with an impaired
myocardium it can lead to CHF and to cardiac ischemia by decreasing myocardial efficiency in the face
existing of coronary disease. If there is a criticism of GSK it might be that we were a bit slow off the
market in making firm recommendations about use of diuretics and recognising that the sodium
retention is mediated via distal renal tubular ENaC. Bearing in mind this mechanism the best diuretics
might be amiloride or spironolactone. Spironolactone (and recent analogues such as eplerenone) also
have a cardioprotective effect. (see Circulation. 115(13):1754-61, 2007 Apr 3). This article is also
provides a useful but indirect argument about effects of fluid retention. The relative decline in medical
concern about thiazolidenedione edema suggest that the physicians have learnt to avoid use of PPAR
gamma agonists in the patients at highest risk and are probably making effect use of diuretics in the
remainder, if they retain visible fluid. ’

Can we produce data showing an increasing use of diuretics over time in patients on rosiglitazone to
buttress this point? Also compare the inclusion — exclusion criteria in ADQPT with those used in the
earfier trial and argue that these are an important reason for the difference. to show that the problem
can befis being managed clinically.

4. Avandia as part of a pach of visks in diabet

8 13

Basically this is the case I think we have to make. Avandia is a valuable part of the glucose control
combined with an active LDL and blood pressure strategy in diabetes, All supported by calculations . It
will not be easy but I think it is valid and a clear statement of the arguments around risk management
and the time trends in events between early trials and ADOPT support it. Just trying to explain the
numbers without a mechanistic ar; and a strategy will cut no ice.
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Colin T Dollery May 8-9th 2007
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Press Release

GlaxoSmithKline

GlaxoSmithKline Responds to NEJM Article on Avandia

Phitadelphia, PA (May 21, 2007) - GlaxoSmithKline [NYSE:GSK] today issued the following response
1o an article in the New England Journat of Medicine (NEJM) on Avandia® {rosiglitazone maleate), a
widely used and highly effective treatment for type 2 diabetes:

GSK strongly disagrees with the conclusions reached in the NEJM article, which are based on
incomplete evidence and a methodology that the author admits has significant fimitations.

The NEJM paper is based on an analysis of summary information that combines a number of studies -
a meta-analysis - which is not the most rigorous way to reach definite conclusions about adverse
events, Each study is designed differently and looks at unique questions: for example, individual
studies vary in size and length, in the type of patients who participated, and in the outcomes they
investigate. The data compiled from these varied studies is complex and can be conflicting.

Importantly, the editorial in the NEJM states: “A few events either way might have changed the
findings for myocardial infarction or for death from cardiovascular causes. In this setting, the
possibifity that the findings were due to chance cannot be excluded, In their discussion, the authors
properly emphasize the fragility of their findings.”

In contrast to a meta-analysis, the most scientifically rigorous way to examine the safety and benefits
of a medicine is to conduct large scale, long-term clinical trials in patients with the disease. Several
trials of this type have been ongoing for many years. To date concerns regarding patient safety have
not been identified by the independent Safety Monitoring Boards for these trials. Several trials have
completed and the results published. For ple, GSK's fong-term, landmark study 'ADOPT' (A
Diabetes Outcome Progression Trial) - one of the longest clinical trials in people with type 2 diabetes
to date - directly compared both the safety and effectiveness of Avandia with other oral anti-diabetic
medicines in over 4,300 patients studied for up to 6 years.

Data from ADOPT showed that the overall risk of serious, cardiovascular events (CV death,

myocardial infarction, and stroke, or MACE endpoint) for patients on Avandia was comparable to

metformin and sulfonylurea (glyburide) — two of the most commonly used medicines to treat type 2

diabetes. ADOPT showed comparable rates of cardiovascular deaths: Avandia — 5 reports out of

1,456 patients, or 0.34%:; metformin — 4 out of 1,454, or 0.28%; and glyburide ~ 8 out of 1,441 or

0.56%. The ADOPT clinical trial did show a small increase in reports of myocardial infarction among

the Avandia-treated group (Avandia: 24 out of 1,456 or 1.65%) vs metformin (20 out of 1,454 or

1.38%) vs glyburide (14 out of 1,441 or 0.97%); however, the number of events is too smali to reach a .
reliable conclusion about the role any of the medicines may have played in this finding. Importantly, Ed
ADOPT also demonstrated that Avandia was superior to metformin and sulfonylurea regarding long- <
term contro! of blood sugar over five years, which is a key goal in managing diabetes to avoid the long- /"
term complications of the disease. e

N In another long-term study, DREAM — which followed over 5,200 patients at high risk of developing of e ’
AN type 2 diabetes for a period of three to five years - Avandia monotherapy showed no increase in <
cardiovascular risk when compared to placebo.

“Furthermore, in 2000, GSK initiated RECORD - a large, long-term cfinical trial in people witp~d1§betes—
which has been prospesctively designed to look at cardiovascular outcomes. The independent Safety
Monitaring Boards responsible for overseeing the safety of this trial monitors patiegtsréigse&;, and inits

- One Franidin Paza
£0. box 7929
e . Phifadeiphia, #A
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regular operations has not found any safety risk that would interrupt continuation of the study.

In addition, in a comprehensive analysis of patients in a US managed care database of more than
33,000 people with diabetes — performed by independent investigators - there was no difference in
ischemic cardiovascular events (including myocardial infarction) among patients taking Avandia-
containing regimens versus other oral anti-diabetic medicines.

The totality of the data show that Avandia has a comparable cardiovascular profile to other oral anti-
diabetic medicines. GSK stands firmly behind the safety of Avandia when used appropriately, and we
believe its significant benefits continue to outweigh any treatment risks.

Because Avandia has been shown to control biood sugar for longer than other standard oral anti-
diabetic medicines, it is an important treatment option for physicians who often need to prescribe two
or three medicines to help their patients maintain their blood sugar levels. Type 2 diabetes is chronic,
relentlessly progressive and life threatening; yet, two-thirds of diabetic patients suffer with uncontrolied
disease. If left uncontrolied, diabetes can lead to heart disease, and is the leading cause of blindness,
kidney disease and non-traumatic amputations in the US.

GSK has consistently shared its data on Avandia from meta-analyses and controlled studies with the
FDA and other regulatory agencies. Data is also posted publicly on the company's Clinical Trial
Register. We continue to work closely with regulatory authorities and physicians to keep them fully
informed so they can make the best decisions for patients based on both the safety and benefit of the
medicine.

GlaxoSmithKline - one of the world's leading research-based pharmaceutical and healthcare
companies - is committed to improving the quality of human life by enabling peopie to do more, feel
better and live longer. For company information, visit GlaxoSmithKline on the World Wide Web at
www.gsk com.

Inquiries

US Media inquiries: Nancy Pekarek (215) 751 7709
Mary Anne Rhyne {919) 483 2839
Alice Hunt (215) 751 7709

UK Media inquiries: Phil Thomson (020) 8047 5502
Joss Mathieson {020) 8047 5502
Gwenan White (020) 8047 5502

US Analyst/ Investor inquiries: Frank Murdolo (215) 751 7002
Tom Curry | {215) 751 54189

European Analyst/investor inquiries: Anita Kidgell {020) 8047 5542
David Mawdsley (020) 8047 5564

Sally Ferguson (020) 8047 5543
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GSK Defends Rosiglitazone in Letter to The Lancet: "Cardi lar safety of 1

Letter to The Lancet
Ronald L Krall, MD
Chief Medical Officer, GlaxoSmithKline, King of Prussia, PA 19406, USA

Published Online, May 30, 2007D01:10.1016/50140-6736(07)60824-1

In response to your Editorial {published online May 23)1 regarding the study in the New England Journal of
Medicine by Steve Nissen and Kathy Wolski,2 1 would like to provide further perspective. Nissen and Wolski
estimate & 43% increase in myocardial infarction associated with rosiglitazone. In an associated Editorial,
Bruce Psaty and Curt Furberg3 allege that if their estimate is valid there has been a failure of drug use and
approvat,

GlaxoSmithKline did similar meta-analyses in 2005 and 20064 and found hazard ratics in the same direction
as Nissen and Wolski, However, all these results are highly dependent on the methods used and the studies
inctuded, given the small number of events reported. For example, the actual number of myocardial
infarctions in the Nissen and Wolski meta-analysis yields a very low frequency of events (0.6%), and the
absolute difference in rates of myocardial infarctions between rosiglitazone and controis is {ess than 0.1%,

These observations support a view expressed by Nissen and Woiski them-selves: "a meta-analysis is always
considered less convincing than a large prospective trial designed to assess the outcome of interest.” There
are three such trials on which we can rely, two of which have completed, and one, which although still
ongoing, has undergone an informative interim analysis,

“The first trial, ADOPT (A Diabetes Qutcome Progression Trial),5 was a 4-6 year study of glycaemic durabitity in
4360 people recently diagnosed with type 2 diabetes. Patients were randomly assigned to monotherapy with
rosiglitazone, metformin, or glibenclamide for a median of 4a0 years. Since publication of the primary paper,
GlaxoSmithKiine has further analysed the ADOPT database, examining all major adverse cardio-vascular
events (table 1, see below). Our analysis, which adjusted for medication exposure, found that such events
were rare in this population and that all treatments were comparable. Hazard ratios for the comparisons
between rosiglitazone and the other standard oral antidiabetic agents, metformin and glibenciamide, varied
from 0.58 to 1.52 and 95% Cls for all comparisons included unity.

Data from the DREAM (Diabetes Reduction Assessment with ramipril and rosiglitazone Medication)é trial
provide a similar picture of the cardiovascutar profile for rosiglitazone, Briefly, DREAM assessed whether
fong-term treatment with rosiglitazone (or ramipril} can reduce the risk of type 2 diabetes in 5269 patients
with impaired giucose tolerance or impaired fasting glucose, The trial had a randomised, double-blind, 2x2
factorial design, in which patients were randomised to rosiglitazone or placebo and to ramipril or placebo. In
their initial publication, the DREAM study investigators reported no significant difference between the
rosiglitazone-containing groups {rosiglitazone plus placebo and rosiglitazone plus ramipril) and the placebo
groups (ramipril ptus piacebo and placebo plus placebo) in their secondary composite endpoint of
cardiovascular events {myocardial infarction, stroke, cardiovascular deaths, confirmed heart failure, new
angina, and revascularisation procedures). A celi-ievel intention-to-treat analysis of the final DREAM database
by GlaxoSmithKiine found that similar numbers of patients on rosiglitazone, ramipril, and placebo had
cardiovascular events (table 2). The increased numbers of events in the rosiglitazone plus ramipril group of
the study is currently unexplained.

‘The most compelling evidence comes from RECORD (Rosiglitazone Evaluated for Cardiac Outcomes and
Regutation of glycaemia in Diabetes),7 an open-iabel, 6-year cardiovascutar outcomes trial {(with prospectively

1of4 9/4/2009 2:16 PM
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defined cardiovascuiar endpoints) in 4458 patients that started in 2000. The independent data safety
maonitoring board for RECORD recently reviewed an interim analysis of unblinded cardiovascular endpoints and
confirmed that the trial should continue {manuscript in preparation},

Other cardiovascular outcomes trials, such as the 2368-patient Bypass Anglo-plasty Revascularisation
Investigation Type 2 Diabetes trial (BARI 2D)8 and the 10 251-patient ACCORD (Action to Controf
Cardiovascutar Risk in Diabetes) study, will further inform the cardiovascular safety profile of rosiglitazone.
Their data safety monitoring boards have also confirmed that those studies should continue.

Finally, confirmation of the observations made in ADOPT, DREAM, RECORD, and the other cardiovascular
outcome trials can be found by examining the usual care of patients with type 2 diabetes. In 2006, Glaxo-
SmithKline commissioned a balanced-cohort observational study in a managed-care database of 33,363
patients who began oral antidiabetic treatment between 2000 and 2004, The study, which assessed a
composite cardlovascular p of hospital issi for myocardial infarction, coronary revascularisation,
or both, compared rosiglitazone, metformin, or suifonylurea as mono-therapy, dual-therapy combinations, and
insulin combinatiens. The incidence of the composite cardiovascular endpoint was 1.75 events per 100
patient-years for the rosiglitazone-containing regimen and 1.76 events per 100 patient-years for the
non-rosiglitazone-containing regimen (hazard ratio 0.93, 95% CI 0.80-1,10).

We believe that these studies provide clear evidence of the cardiovascular safety of rosigiitazone and that the
estimates of cardiovascular morbidity from the meta-analyses completed to date are not robust. The drug use
and approval system is working. We should stay the course and aliow ongoing trials to provide their definitive
answers,

9/4/2009 2:16 PM
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From: Trevor G Gibbs
Date Sent: 5/23/2007 10:12:36 PM
To: Frank W Rockhold

Suﬁject: Fw: Discussion points with the sC for RECORD

Frank here are the call details , plus speaking points for SC

simon A Guiver/PharmrD
23-May-2007 10:35

To

rgomis@ philip.Home@ hanefe G,
michel.komajda Stuart.Pococ y
henning.beck-nielsen@ouh. + ABOSCHI -
j.memurra Myrray W Stewart/pharmrD/GSK@GSK, Anne M

Y ’
Phi111ps/PharmrD/GSK@GSK, 3111 X bonaldson/PharmrRD/GSK@GSK, Nigel P
Jones/PharmrD/GSK@GSK, Nevine Zariffa/PharmRD/GSK@GSK, Salim G
Janmohamed/TRAC/PHRD/SB_PLC@GSK, Adam X Crisp/pPharmRD/GSKQGSK, Jacqueline C
Richards/PharmRD/GSK@GSK, Alexander R Cobitz/PharmRD/GSK@GSK, lJason
Gubb/PharmrD/GSKAGSK

cc

subject . . .
URGENT - Important meeting of RECORD Steering Committee

pear Members of the RECORD STEERING COMMITTEE,

It_has been decided that a formal RECORD STEERING COMMITTEE meeting should be
held via telephone on Thursday 24 May at 4pm UK time.

Please use the dial in details below

Conference Code: 205777#

GSK VPN: 454 4B (To use from your office, your mobile if you have VPN
set-up or from a GSK office abroad .

Free? one Dial~In Number: 0800 (To use within the Uk from a non-GsK
landliine)

International Dial-In Number: +44 (0) GNENENNEN (To use from anywhere
outside of the GSK network abroad)

The discussions that will take place at the meeting on Thursday will be of
great importance.

please do not hesitate te contact me should you require any other information
or if you are UNABLE to attend this call.

gest regards

simon Guiver
+44 (0)

Regards

GSK101_000300200
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Trevor Gibbs

————— rForwarded by Trevor G Gibbs/pharmrD/GSK on 24/05/2007 00:11 ~---~

Nevine Zzariffa/PharmrD
23—Ma¥—2007 19:54 Biomedical Data Sciences REN Floor 4 TEL: 8-275-3863
(610-787-3863) FaX: 7006  MAILCODE REN4020

To
Murray W Stewart/PharmRD/GSK@GSK
C

c

Anne M Phillips/PharmRD/GSKAGSK, Ian Laws/PharmRD/GSK@GSK, 3111 X
Donaldson/PharmRD/GSK@GSK, Lawson 2 Macartney/PharmRD/GSK@GSK, Trevor G
GIbbs/PharERD/GSK@GSK, Adam X Crisp/PharmRD/GSK@GSK

subject

Re: Discussion points with the SC for RECORD

Murray -

Looks fine to me. Thanks for taking this forward; it should be a good
discussion tomorrow {can I have TC details please?).

My personal view is that short pub on the planped safety interim is_warranted
(as is) followed in short order b{ what might be coined as an orderly close
out of the main phase of the trial and that accompanying full publication.

We would then initiate the follow up phase of the trial with Fracture &
oncology assessments along with blinded adjudicated MACE endpoint_and its
components (g?ycemic control endpoints not as critical in my view)., Wwe
should consider presentation at ADA and/or EASD.

Assuming we end up in this neighborhood following the SC/DSMB discussions
tOMOrrow. . ..

we will need to finalise key elements of the RAP before the_results become
public. 1Ian, if Rapporteur becomes aware of numerical results from safety
interim before he can review the RAP we may need to forgo formal bu¥-in to
the final analgsis plan unless he can delegate to another individual? Seems
Tike a detail but we have yet to get endorsement on some key issues, The one
thqn? I can guarantee is that the final results of the main phase of the

trial will differ from the interim results (1)

A1l for now.

N,vine Zariffa

Therapy Area Director, Cardiovascular and Metabolism
Biomedical Data Sciences

Glaxosmithkline Pharmaceuticals

TEL: (610) SN .

2301 Renaissance Blvdigsg%Iding #510

King of Prussia, PA,

Murray W Stewart/PharmRD
23-May-2007 14:26 ADP Uw2290 276 6848

To

GSK101_000300201
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3111 X Donaldson/PharmRD/GSK@GSK, Trevor G Gibbs/PharmRD/GSK@GSK, Lawson 2
Macartney/PharmRD/GSK@GSK
cc

Nevine Zariffa/PharmRD/GSK@GSK, Ian Laws/PharmRD/GSK@GSK, Anne M
Phi111ps/PharmRD/GSKAGSK

Subject i

Discussion points with the sC for RECORD

Dear All
Here is an outline for the discussion with the steering committee of RECORD

1) Remind them that we discussed the ICT for ischaemia and ADCPT data at
steering committee at heathrow 3rd May

2) Asked Philip and stuart to_endorse safety interim_for RECORD on 14th May
(as well as DSMB) to help dialogue with FDA on overall risk/benfit for
patient safety.

3) rFirewalled safety analysis performed and shared with DSMB and FDA (alse
firewalled)

4y 21st May Online publication of Meta-analysis of Avandia by S Nissen
a%_Rgsponse b¥ FDA - “Other published and unpublished data from long-term
clinical trials of Avandia provide contradictory evidence about the risk of
ischemic cardiovascular events in patients taking Avandia”
bg Response of GSK

1) press release - disagree with conclusions of Nissen limitations of
analysis results of ADOPT, DREAM supportive and RECORD is ongoing

i) Letter to patients in all studies sent out
iii) Letter to NEJM/Lancet in response to Nissen article

5) Concern re patient safety on Avandia in media and us government congress
Hearing with GSK and FDA on June 6th. High probability the data on RECORD
interim safety will be disclosed.

6) Risk to RECORD -

a) safety concern of patients in study due to pubiication by Nissen and
compents in the Media - patients may drop out, bias in repofting by
gat1ents/1nvest19ators -study compromised

) RECORD compromised by comments from FDA
€) RECORD compromised by further disclosure

Questions for the SC .

a) 30 the SC want endorsement from the DSMB in light of data to continue the
study

b% would the SC consider publishing formally the data on safety interim if
the data is going to be disclosed.

¢) would the SC consider to continue the study even if the safety interim
data is known.

3111 and I have set up a pre call at 3.30 UK time (10.30 US time) for GSK

staff only prior to discussions with SC at 4.00pm UK Time

Murray

GSK101_000300202
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REDACTED - Attorney-Client
Privileged

Trevor G Gibbs/PharmRD
24-May-2007 04:22  Medical Governance and Pharmacovigilance  Greenford Bid 60, room 218 7112575

To

Lawson 2 Macartney/PharmRD/GSK@GSK

cc

Allan 2 Baxter/PharmRD/GSK@GSK, Frank W Rockhold/DEV/PHRD/SB_PLC@GSK, Moncef M
Slacui/MGMT/PHRD/SB_PLC@GSK, Nancy J Pekarek/FPL/Corp/SB_PLC@GSK, Paul D
Huckle/PharmRD/GSK@GSK, Ronald L KralfMGMT/PHRD/SB_PLC@GSK

Subject

Re: Fw: Endocrine Society Statement to Providers on Avandia

Lawson very balanced, | note the 4th paragraph.

We would urge that the RECORD study be continued until its planned completion date in 2009 unless its Data Safety
Monitoring Committee finds spaecific cause to stop it. Premalure termination of this important study would leave the
medical community without a definitive answer to the key question of the safety of rosiglitazone and would leave a cloud
over other members of the thiazolidinedione class, a vital part of the current ar um in the § t of diabet

1 refer to Frank’s question contained in the e mall below. Would heip to have an answer before 4pm GMT,  Further,
if the Steering Committee are reluctant to publish- Frank and | wilf argue the case that there is a balance to be drawn

GSK101_000300185
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between very negative external press coverage and specific reaassurance for the patients in the study. However if the
SC believe that publishing interim data will fatally damage their abilty to bring the study to a completion- Frank and | will
bring that opinion with reasons back to GSK , before pursuing the line- that a decision has been made- live with it.

Frank W Rockhold/DEV/PHRD
24-May-2007 00:29  SVP, Drug Development Sci Renai Center 610 787 3890, Internet:
Frank.W.Rockhold@gsk.com

To

Ronald L. Kral/MGMT/PHRD/SB_PLC@GSK

cc

Lawson 2 Macartney/PharmRD/GSK@GSK, Trevor G Gibbs/PharmRD/GSK@GSK
Subject

Re: RECORD

Anyone willing to share why and how that decision was made? Trevor and | are meeting with the SC tomorrow and it will
be awkward if we do not know that

Frank

Ronald L. KralMGMT/PHRD
23-May-2007 08:00  Office of the Chief Medical Officer Upper Merion  §10-270-6107

To
Lawson 2 Macartney/PharmRD/GSK@GSK

oc
Frank W Rockhold/DEV/PHRD/SB_PLC@GSK, Trevor G Gibbs/PharmRD/GSK@GSK
Subject

Re: RECORD

Now that we've decided we will disclose the results, | agree a small additional group shouid join the firawalled team and
help prepare the presentation materials. They should consider posting on our clinical trial register, and submission of a
short scientific paper or report.

Please send me the names so | can formally record the people and date they entered the firewall.

Ron

Lawson 2 Macartney/PharmRD
24-May-2007 08:26

To

Nancy J Pekarek/FPL/Corp/SB_PLC@GSK, Moncef M Slaou/MGMT/PHRD/SB_PLC@GSK, Ronald L
KrallMGMT/PHRD/SB_PLC@GSK, Allan 2 Baxter/PharmRD/GSK@GSK, Trevor G Gibbs/PharmRD/GSK@GSK, Frank
W Rockhold/DEV/PHRD/SB_PLC@GSK, Paul D Huckle/PharmRD/GSK@GSK

cec

GSK101_000300186
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Subject
Fw: Endocrine Society Statement to Providers on Avandia

This is a measured and balanced response to the immediate issue and is one which has good points for us to endorse in
our communications.

Dr. Lawson Macariney,

Senior Vice-President, WW Development

GlaxoSmithKline,

RN 0315

tet 610 VNN

Fax 610 S—_—.

assistant ) 610 N

~—- Forwarded by Lawson 2 Macariney/PharmRD/GSK on 05/24/2007 08:24 AM -

Lorraine A Fitepatrick/PharmRD
23-May-2007 23:50

To

R&D_Avandia Bone Working Group Ad Hoc, R&D_Avandia Bone Working Group Core

[

Anne M Phillips/PharmRD/GSK@GSK, Lawson 2 Macartney/PharmRD/GSK@GSK, Sandy
Macrae-1/DEV/PHRD/SE_PLC@GSK

Subject

Fw: Endocrine Society Statement to Providers on Avandia

Thought this would be of interest- please forward as appropriate.

best, Lorie

- Forwarded by Lorraine A Fitzpatrick/PharmRD/GSK on 05/23/2007 06:48 PM w

"The Endocrine Society® <sacietyservices@endo-socisty.org>
23-May-2007 16:09

To
lorraine.a fitzpatrick@gsk.com
cc

Subject
Endocrine Society Statement to Providers on Avandia

GSK101_000300187
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About | Calendar | Membership | Contact Us

May 23, 2007

The Endocrine Society Statement to Providers on the Report Published in the New England Journat of Medicine on
Avandia

On May 21, 2007, the New England Journal of Medicine released a meta-analysis by Steven Nissen, M.D., and Kathy
Woiski, M.P.H,, examining the effects of rosiglitazone (Avandia) on cardiovascular morbidity and mortafity. Since it was
approved in 1999, rosiglitazone has been used by almost 8 million patients in the US for the treatment of type 2 diabetes.
The findings of the NEJM article are based on 42 studies that met the inclusion criteria; duration of more than 24 weeks;
use of a randomized control group not receiving rosiglitazone; and availabifity of outcome data for myocardial infarction
and death from cardiovascular causes. The data analysis indicated that the use of rosiglitazone put patients at a
statistically significant 43 percent higher risk of experiencing a heart attack (p=0.03) and a borderline significant 64
percent higher risk of cardiovascular death {(p=0.06) compared to patients who took other drugs or a placebo, All-cause
mortality was not different between the rosiglitazone and control groups,

The Endocrine Society shares the concerns of the article’s authors and the FDA about the potential risk to patients using
this drug. Howsver, we also feel that no pracipitous action should be taken by the FDA or the medical community based
on this meta-analysis, given the study's substantial limitations as pointed out by both the article’s authors and by those
writing the accompanying editorial (Bruce Psaty, M.D., Ph.D. and Curt Furberg, M.D,, Ph.D.). We agree that a
circumspect interpretation of the data is warranted gnven that the vast majority of the sdverse events were not
pre-defined nor subsequently valid ification of such events could lead to substantial changes in
the calculated odds ratios and consequently in the study‘s conclusions. Further hampering a definitive interpretation of
the findings is the authors' lack of access to source data, thereby precluding critical time-to-event and dose-response
analysis. Other points of concern include the extensive use of unpublished data (only 11 of 42 studies used in the
meta-analysis were peer-reviewed); the small size of the studies {(none were powered to evaluate the cardiovascular
risks); and the similarity of the crude incidence rates of myocardiaf infarction in the two groups (5.5 per 1000 patients for
rosiglitazone vs 5.9 per 1000 patients for controf),

The FDA has stated that an interim report from the RECORD study - a long-term trial of rasiglitazone begun four years
ago that is powered to assess cardiovascular risks (4500 patients randomized) - did not note such adverse sffects. Of
relevance, a 2005 report of an adeq y powered, prospective study of another drug in this thiazolidinedione class alsc
did not suggest an increase in cardiovascular events.

We would urgs that the RECORD study be continued until its planned completion date in 2009 unless its Data Safaty
Monitoring Committee finds specific cause to stop it. Premature termination of this important study would leave the
medical community without a definitive answer to the key question of the safety of rosiglitazone and would leave a cloud
over other members of the thiazolidinedione class, a vital part of the current ar tarium in the 1t of diabetes.
What should providers do at this juncture? Given our concerns about the current study, as noted above, we feel that
providers should react in a measured way. The firestorm of publicity surrounding this article, and the ensuing barrage of
phone calls from patients, may well require a response from providers. Switching patients from rosiglitazone to another
drug in the same class is not risk-free, both because the NEJM study’s findings might represent a class effect and
because the impact of any drug substitution can be unpredictable. Fortunately, numerous drugs in several different
classes have become available over the past decade for providers' use in the treatment of diabetes; such options may be
helpful in dealing with this situation. Providers with the ability fo identify patients currently taking rosiglitazone from an
electronic medical record or other data base may wish to take a pro-active stance by contacting them. Whether by
proactive contact or in response to a patient's inquiry, the provider should counsel each person about the findings of the
study, di ing the study's implications on an individual basis, and ing the risks and benefits of remaining on
rosiglitazone versus changing therapy. it would also seem prudent, given the very high baseline risk of cardiovascular
events in patients with diabetes, to redouble efforts to reduce other cardiovascular risk factors by aggressive treatment of
the co-morbidities of hyperlipidemia and hypertension in those diabetic patients taking medications with postulated
cardiovascular side effects.

Finally, this NEJM study highlights the need for strict and transparent post-marketmg survexﬁance of all new drugs. Such

an approach would complement the existing use of surrogate to gauge effe when new drugs for the
treatment of chronic ilinesses are evaluated by the FDA and would faciiitate continued innovation in pharmaceuticat
research.

For further information, please contact Stephanie Kutler, Associate Director, Government & Professional Affairs, at
skutler@endo-society.org.

Founded in 1916, The Endocrine Society is the world's oldest, largest, and most active organization devoted to research
on hormones, and the clinical practice of endocrinology. Today, The Endocrine Society’s membership consists of over
14,000 scienti physicians, e nurses and students in more than 80 countries. Together, these members
represent all basic, applied, and clinical interests in endocrinology. The Endocrine Society is based in Chevy Chase,
Maryland. To learn more about the Society, and the fieid of endocrinology, visit our web site at www .endo-society.org
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8401 Connectlicut Avenue, Suite 900  Chevy Chase, Maryland 20815-5817  Tel. 301.941.0200 Fax
301.841.0257  www.endo-society.org

You are receiving this message because you signed up for email announcements from The Endocrine Society. This
message may contain commercial content. To manage your email preferences or to unsubscribe from this email, please
click preferences.
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From: Frank W Rockhold/DEV/PHRD/SB_PLC
To: Ronald L. Krall;Trevor G Gibbs/PharmRD/GSK
Subject: Fw: RECORD brief report to NEJM
Date: 05/24/2007 16:18:16 (GMT-05:00)
—- Forwarded by Frank W Rockhold/DEV/PHRD/SB_PLC on 05/24/2007 16:18 w—

"Stuart Pocock” <Stuart.Pocock GRS
24-May-2007 15:53

To

nigel.P.Jones@gsk.com

cc

Frank.W.Rockhold@gsk.com

Subject

Fwd: RE: RECORD brief report to NEJM

emailconfirmation

Stuart Pocock

Medical Statistics Unit

London School of Hygiene and Tropical Medicine
Keppel Street

London WC1E 7HT

Tel +44 (0) NN,

Fax +44 (0)MI————

— Message from "Drazen, M.D., Jeff” <jdrazen@ (NEJEP o0 Thu, 24 May 2007 15:49:04 -0400 —-
To:  “"Stuart Pocock" <Stuart.Pocock

Subject: RE: RECORD brief report to NEJM

Stuart,

As we di d the NEJM is i d in seeing and reviewing the
RECORD study. In order to expedite the review process we would be most
grateful if you could forward to us the list of involved investigators.

Thank you for considering the NEJM as a venue for publishing your
research.

Best,

jmd

Jeffrey M. Drazen, M.D.

Editor-in-Chief, New England Journal of Medicine

Distinguished Parker B, Francis Professor of Medicine, Harvard Medical
School

Editorial Office

10 Shattuck Street
Boston, MA 02115 USA

GSK101_000300180
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Phone: 617- N9
Fax: 617
Email: jdrazen@rONmng

Publication Office
Massachuselts Medical Society
860 Winter Strest

Waltham, MA 02451 USA

Assistant:

Caryn Sandrew

Phone: 781-SNg—.
Email: csandrew@ulie

No trees were killed in the sending of
this message, However, a large number
of electrons were terribly inconvenienced.

——Qriginat Message-—-

From: Stuart Pocock [maitto:Stuart. Pocock@ SN
Sent: Thursday, May 24, 2007 2:53 PM

To: Drazen, M.D., Jeff

Subject: RECORD brief report to NEJM

Dear Dr Drazen

We the Steering Committee of the RECORD Study would like to submita
brief report of the current interim findings in this ongoing trial
concerning the key cardiovascular outcomes.

Since this issue is very topical, we would be gratefu if this report
could be considere for publication in the same issue as the
meta-analysis by Nissen and Woiski. We realize the tight timeline and
accordingly could submit this brief report within a week, ie by end of

May.
| t would contain just one Table of resuits.

RECORD comprises 4447 patients with median follow-up over 4 years, and
hence is the largest body of evidence concerning the cardiovascuiar
eoffects of rosiglitazone. Under other circumstances we would not have
published interim results, but it seems important now to reveal these
current findings, which were just recently sent to FDA,

Jirn Ware, NEJM statistical i ted | h you right
away. We would be gratefut for your rapid response on how we mi; ht best
proceed, If discussion would help please phone my celf +44 *

We look forward to hearing from you shortly.
Yours sincerely

Stuart Pocock
Acting chair of RECORD Steering committee

Stuart Pocock

Medical Statistics Unit

London Schoo! of Hygiene and Tropical Medicine
Keppel Street

London WC1E 7HT

Tel +44 (0NN

GSK101_000300181
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Fax +44 (0)UMN,

This email message Is a private communication. The information i including is ded only for
the person or entity to which it is addressed and may contain o ial, privileged, and/or propri ial. Any
review, duplicati ission, distribution, or other use of, or taking of any action in reliance upon, this information

by persons or entities other than the intended recipient is unauthorized by the sender and is prohibited. if you have
received this message In error, please contact the sender immediately by retum email and delete the original message
from alf computer systems. Thank you.

GSK101_000300182
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From: ~  Frank#¥ Rockhold/DEV/PHRD/SB_PLC

To: Trevor G Gibbs/PharmRD/GSK

CC: Nige! P Jones/PharmRD/GSK@GSK;Ronald L Krall
Subject: Fw: RECORD brief report to NEUM

Date: 05/24/2007 15:36:10 (GMT-05:00)

t just had a long discussion with Stuart and he updated me on this. Wil try to update Ron later today, but call me tonight
or tomorrow if you want details.

Good news but has to be an original article so more work involved than we thought.

Frank
- Forwarded by Frank W Rockhold/DEV/PHRD/SB_PLC on 05/24/2007 15:34 «we

“Stuart Pocock” <Stuart.Pocock @iy
24-May-2007 15:17

To
Frank W.Rockhold@gsk.com
oo

Subject
Fwd: RECORD brief report to NEJM

See attached. Jeff Drazen just phoned to say YES. 'l phone now to explain details,

Stuart

Stuart Pocock

Medical Statistics Unit

London School of Hygiene and Tropical Medicine
Keppel Street

London WC1E THT

Tel +44 (0)ERGE—_G_—

Fax +44 (0)N_——

- Message from "Stuart Pocock" <Stuart. Pocock@ NGy on Thu, 24 May 2007 19:53:03 +0100 ~——
To:  jdrazen

Subject: RECORD brief report to NEJM

Dear Dr Drazen

We the Steering Committee of the RECORD Study would like to submit a brief report of the current interim findings in
this ongoing trial e ing the key cardic lar outcomes.

Since this issue is very topical, we would be grateful if this report could be considere for publication in the same issue as
the meta-analysis by Nissen and Wolski. We realize the tight timeline and accordingly could submit this brief report
within a week, ie by end of May.

GSK101_000300183
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| t would contain just one Table of results.

RECORD comprises 4447 patients with median follow-up over 4 years, and hence is the largest body of evidence
concerning the cardiovascular effects of rosiglitazone. Under other circumstances we would not have published interim
resuits, but it seems important now to reveal these current findings, which were just recently sent to FDA.

Jim Ware, NEJM statistical consultant, suggested | approach you right away. We would be grateful for your rapid
response on how we might best proceed. If discussion would help please phone my cell +44 d

We fook forward to hearing from you shortly.
Yours sincerely

Stuart Pocock
Acting chair of RECORD Steering committee

Stuart Pocock

Medical Statistics Unit

London School of Hygiene and Tropical Medicine
Keppel Street

London WC1E 7HT

Tel +44 (0)INSERNA
Fax +44 (0 S——.

GSK101_000300184
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KU e v ey i - "

RN P o "\!Wzﬁ*f:galw,‘

"Henning Beck-Nielgen”
<Henning.Beck-Nisissn@ el To j.memurray@ g, ASOSCH 3
T rgomis@uENRe, |.gavigan 3
w g Nige!.P.Jones@gsk.com, hanefeld@® g,
29-May-2007 08:53 cc Mgtray W.Stawant@gsk.com, slual;@ pocock@ AN,
bee

Subject Svar: URGENT. RECORD MS REQUIRING REVIEW CL:’:‘Q-’
WITHIN 24 Hours
C he Rosigli
Dear all

First of all, I want to congratulate Stuart and Nigel for an excellent paper. I am happy to see that the data are so
convincing.

Then, I have the follmmng comments:
A L L

In fact, the numbers tend to be lower with rosiglitazone.

At
C)/ Fxrsl of all I lhmk it 1s xmporumt 10 stress as much as acceptable that cardiovascular death and overall death are

vl

¥

-

r?w\

7

<6 ' N

This is the key finding!
We do not find more dial infarctions with rosigli but again there is a tendency
pporting the Nissen It is imp to stress that it does not affect cardiovascular death. The smalt

difference in numbers between the twe groups may be explained by other variables, such as e.g. statin treatment,
Could we give any data on statin treatment and is that a good idea? We may remember that the resulis in the
PROACTIVE study were different in statin and non-statin treated subjects. At least I think that it should be
mentioned in the discussion.

Of course, heart failure should be mentioned and not hidden. It is important to show that the numbers are very
low; in fact the frequency is 1.5 % in the rosiglitazone group and 0.6 % in controls, which is a much lower
number than shown in previous reports and this indicates that these problems can be avoided by labelling the
drug and taking the patients out of treatment in case of oedema,

Should we create a figure of the classical type with hazard ratio around a vertical line through hazerd ratio =
1,07 That could be informative.

1 have no comments to the order of authors.

Best regards %\\Pg. éjs 'bkdé"» Gjl u&}@
Henning s
i

et 5, (\“7 3 LN s
>>> <Nigel.P.Jones@gsk.com> 05/28/07 12:57 >>> o

Here is the draft MS for review.

The editor of the New England Journal of Medicine, Jeff Drazen, has been very heipfui and is
expecting the MS to be submitted by Thursday 31st May.

§v~\ L = A e

; \ﬁ N o "Ql‘)'»
A % ng -3 Bc&q ““‘AJAJ

BGSKT0T_000300263
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*Dr, Hanefeld"
<hanefeld Gy To ™John McMurray™ <j.mcmurray @ VMENSINEEIR>,
L d Nigal.P.Jonea@gsk.com
29-May-2007 17:05 €¢ hanefeld@wiEipe,
henning.beck-nieisen NI,
Phitip.Home @I rgomisC e,
bee P g
Subject AW: URGENT. RECORD MS REQUIRING REVIEW
WITHIN 24 Hours

Dear ali, dear Dr. Donaidsont

Sorry, 1 just left the plane from Japan when | got the last version {Mc Murray, May 29) of the MS to the
NEJM. | think this is now a well balanced article taking into account most of the proposals for
amendment. There are snll two points to be emphaslzed

{1) Tab. 2 i fined, already p dp most adjusticated, Nissen’s paper by

contrast reports non~adjudicuted adverse events of a selactad number of short term trials

{2) The critical issue is heart failure which is consistent with DREAM, PROACTIVE and ADOPT. It is %),?,5\

ossential to add the numbars of fatal HF. | very hope that most cases represent overioad HF without (O

serious consequences as it was the case in the above mentioned studies. )(0

Best regards \ =7 M

Markolf . °y o
~=-Urspriingliche Nachricht----- M &
Von: John McMurray [mallto:.memurray GUaeaammmek ] J”}’\;\"’
Gesendet: Dienstag, 29. Mal 2007 01:35 ok X
An: Nigel.P. Jones@gsk.com > ‘(?
Cc: hanefeld @ymmiiey; henning. beck-nielsen@wpimipmmmesiniic e

Philip.Home@naumtimsmeniy rgomisGeinimminm; michel.komajda@ lEPW;
ABOSCH@ENENS; |.cavigan@Jmmmymanek; Murray. W.Stewart@gsk.com;
stuart.pocock @ SMENNNENR; John 3 V McMurray

Betreff: Re: URGENT, RECORD MS REQUIRING REVIEW WITHIN 24 Hours

Here are my (extensive) e (as track ch etc) - only on Methods, results
and Discussion at moment.

There are several striking issues:

1) The HR ratio (and 95% CI) for MI in RECORD is not inconsistent with Nissen's -
and he had more events; what 's to stop him adding the events from RECORD to his

lysis and £ g his view? Stuart - if we write (as we have done) that
we havc completed 2/3 of planned follow-up, could the informed reader conclude that
the trial will never be able to exclude a significant hazard of rosiglitazone?

2) Same is true for CV death, although the number of events in RECORD and in the
meta-analysis are similar and at least in RECORD the HR is in the other direction!

3) Manuscript looks to me to play down 239% INCREASE in HF, I have taken the
liberty of doing some rewording.

4) The big discrepancy between the numbers for the primary composite and the CV
death/MVstroke composite is striking - more than twice as many primary outcomes -
if I was the reviewer I would want to know what are all those additional events are
and whether they are swamping (hiding?) important events. Is the MI signal supported

GS5K101:-000300289
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ABOSCHEIININGEDe
28-May-2007 17:03 To Nigel.P.Jones@gsk.com
¢ hanefeld@gmmine,
henning.beck-nietsenIMNINNN..,
beo Philip.Home GNRINNEINNR, richel komajda@ NS,

Subject RV: URGENT. RECORD MS REQUIRING REVIEW WITHIN
24 Hours

Dear Nigel,

Thank you for providing me the draft of the Record study related to cardiovascular endpoints, First of
all, let me apologize my delay on sending my comments, | was outside of Barcelona.

| agree with the content of the paper, and in my personal point of view reflects carefully the
s of the g to publish these interim data and it maintain an open window fora
full information in the future.

Let me only make a small comment related to the discussion:

3trd paragraph RECORD is the first iarge ... wﬂh type 2 diabetes to determine the

tar safety of 1 In Di (2005)48 1726-1735 we concluded that “it will
the premises that thiazolidined! es, wx:h 0 oly ic control bydacreasing insulin
sensﬂlwty, reduce the inci of in individuat: *

8o, | suggest RECORD is the first large prospectively designed study....lo evaluate the long-term
impact impact of rosiglitazonss on C outcomes, as well as on long term glycaemic control in subjects
suffering type 2 diabetes........

Then in the same paragraph we comment "This study is therefore importabt in answering some of the
safety concerns raised by meta.-analysis*

In my opinion it is relevant to maintain the first concepi of rscord based in previous data suggesting
. that in addition to blood gl concer p some CV risk factors and
=" surrogate markers that are anormal In type 2 diabetes.

Best wishes

Dr. Ramon Gomis

---—-Mensaje origingf-v—

De: Nigel.P.Jones@gsk.com [malito:Nigel,P Jones@gsk.com]

Enviado el: (unes, 28 de mayo de 2007 12:58

Para: hanefeld@4WINEIE.; hennlng.beckmlelsenm Philip. Home_,
GOMIS, RAMON (DIR.RECERCA); michel.komajdaNNRNNS; j.mcmurray GERNMSENNS BOSCH,

ANA (DIR.RECERCA); J. gavlgan@-h

CC: Murray.W.Stewart@gsk.com; stuart.pocock @ UINSIERR

Asunto: URGENT, RECORD MS REQUIRING REVIEW WITHIN 24 Hours

Importancia: Alta

GSK101-000300290
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v

“Philip Home"

<Philip.Home @ SN To “Stuart Pocock” <stuart.pocock@IMMNNNESG>,
- . Nigel.P.Jones@gsk.com

28-May-2007 05:37 ce

boo
Subject RECORD study interim

Stuart

I think you have done a fine job here, and even after reading John M's
comments. Ultimately of course a reviewer can attack the CIs, and even
the likely CIs at 6 years, but there is not much we can do about that.
The point about number of events is well taken - we discussed the problem
of the primary on 03 May, but I am tempted just to let the matter stand
{it is explained in effect by anyone reading the Methods carefully). An
alternative would be an additional comment in the Discussion about the
numbers inevitably being low at this stage {under 2/3 complete}, but I
read this as obvious,

I do have some minor editorial and formatting commments - these are
tracked on the attached..

I &id think about authorship order even before getting this - my attitude
would I think be different for a brief report, but this is not that by a
long way. I ended up with the order you have - except HBN who on ABC
grounds should I think be further forward.

/ I will try to ring you in the morning - about 0730 h Mountain Daylight
Saving Time - 7 h behind BST. W 20

‘Nigel: has everyone seen the report; I do not think they can endorse the
apey without having done sof

Philip

PHILIP HOME

> Profesgor of Diabetes Medicine, Newcastle University, UK
> http://www.staff.nel.ac.uk/philip.home/

> Tel +44 SINNNNNENNEENY; rax +4

On Mon, 28 May 2007 Nigel.P.Jones@gsk.com wrote:

kind regards

Nigel

> Philip,

>

> If you are at all able to telephone Stuart then I know he would very much
> appreciate reassurance that you are happy with all that is happening with
> the manuscript. He is hoping that it's a case of you really wanting to
ba

> with your family. Aa he put it “we haven't forgotten that you are the

> chairman”.

>

> To save looking it up, Stuart’'s mobile number is (EENEGRG—G—E

>

> My message from me: seeing as we are currently plaguing your holiday, it
> may seem incongruous to hope you are having a fine time... but I hope you
> are!

>

>

>

>

>

>

P.S. I asked Stuart if it would help for me to drop you a line on this -

GSK101"000300291
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The NEW ENGLAND
JOURNALMEDICINE

Philip D. Home, M.D. June 1, 2007
Newcastle University

NE1 7RU

United Kingdom

Email: philip.home CHMEGGEIGT-S
Re manuscript 07-3394
Dear Prof. Home:

On behalf of the edxtors of the New England Journal of Medicine, I want to thank you for

ubmitting your i b ipt titled, “Rosigli Evaluated for Cardiac
Outcomes and chulauon of glycemia in Diabetes (RECORD) Study: Interim Findings on
Cardio and Deaths.” We have completed our review of your
manuscript, and Tam pleased to inform you that the ipt has been ded for
publication in the Journal, subject to appropriate revisions. The purpose of this letter is to
underscore and prioritize the revisions that the editors believe are necessary if we are to
proceed with your manuscript.

The manuscript has been read by many members of the editorial staff and eight reviewers,
Below we have summarized the critical points that require changes in the manuscript in
response to each reviewer’s concerns. We expect your revisions to carefully address all of
the points raised below. Please understand that we cannot make a final commitment to
publish your manuscript until we have received a revised version that successfully
addresses each point in the critiques.

Reviewer A:

Please pay particular attention to paragraphs 3-9 in this review.

The reviewer points out that given the 95% CI around the primary endpoint (0.89 to 1.31

for the adjudicated endpoints, or 0.93 to 1.32 for all endpoints), the data demonstrate

neither non-inferiority nor inferiority. That is, the data are inconclusive about the question ({Ad foa,
of increased risk in the rosiglitazone arm. This reviewer, along with other reviewers, asks
that you modify the language in muliiple locations in the manuscript to tone down your
conclusions. This is especially important given that this is an unplanned interim analysis of \ncafimat
an ongoing trial, a fact that introduces additional uncertainty. Please note that, in the

opinion of all readers, the data that you present are completely compatible with the results

of the meta-analysis by Nissen and the meta-analysis for myocardial ischemic events

posted on the GSK Web site

http: //ctr.gsk.co.uk/Summary/rosiglitazone/studylist.asp].

et (Ll

GSK101.000300488
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Reviewer B:
Please note the reviewer's point #4 (Interpretation of Results), The reviewer underscores
that your intery jon of a ignificant difference as "no evidence of a difference” is

rot acceptable, The data must be interpreted in the light of the 95% Cls, which are

compatibie with as much as a 7% reduction in risk of the primary endpoint, or as much as &

32% increase in risk of the primary endpoint. For the MI endpoint, which was a focus of

the Nissen meta-analysis, there is considerable overlap of the 95% Cls of the point

estimates in the RECORD trial and the Nissen meta-analysis. This reviewer points out that “

MI relative risks in the two studies do not differ significantly. The editors feel strongly that
your data do not support the statement that the RECORD results for MI contradict the
Nissen meta-analysis; this statement must be removed or modified.

Reviewer C:

The editors agree with all the points raised by this reviewer, and it is essential that all these
thoughtfut be add d by making changes in the ;yl‘ The third
paragraph of the review deals with the Tack of blindi The foun.h h deals with
the weak choice of a pritnary endpoint, since cardi i i do not always

involve coronary-related events, and therefore noise is mlroduced (for example, atrial
fibrillation or valvular heart disease). The sixth paragraph points out the serious problem of
the low event rate, especially for MI events, in this study. Do you have an explanation for
the very low event rate? This should be explicitly addressed in the revised manuscript.
There is concem that there may have been a failure to ascertain events. The reviewer also
reiterates points made by reviewer A and B about the wide 95% Cls for the point
estimates, and the need to greatly tone down your language to reflect the substantial level
of uncertainty in the data.

Reviewer D:
Please pay particular attention to the f rst and third paragraphs of this review. The cdltors
agree that you should present al ive analyses including events pending adj

for all outcomes that you include in this manuscript. Given the very low power of your
study at this poin, it is sensible to include all endpoints reported by the investigators, not
just the adjudicated ones, since this will add power. The editors also agree that an
explanation of the rationale for the continued use of rosiglitazone is needed in this (
manuscript.

Reviewer E: J/ / .
Please give special attention to points #2, 9, 10, 12, and 14 Some of these points request "Lﬂ 4 Lot *
changes in wording. Point #9 asks for the rationale for the 20% non-inferiority margin, We =%}
realized that this was determined long ago, but the reader should not have to refer back to ] S endlsd
your methods article to understand how this margin was determined. W Fe

1
Reviewer F: Ty
In points #1 through 5, this reviewer effectively underscores points made by other
reviewers, thus no new specific response is required here, except with regard to the issues

"GSK101_000300489
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concerning loss to follow up (Comments #2 and 3). The loss to follow up impacts on the
power of the study, and also raises the question of the fate of those lost to follow up.

Reviewer G:

While underscoring many of the points made in other reviews, this reviewer also points out
that "the Kaplan-Meier curves, point estimates, and event rates suggest a reasopably high
probability that the study will fail to show non-inferiority at trial completion, Note the
pattern of separation beginning at 18-24 months with a gradual widening of the differences

over time (particularly in the version that includes events pending adjudication).” The
editors were also struck that the K-M curves (Figure 1b) appear to be progressing in &
direction of cardi far harm for rosigli raising the question of whether the

study will fail to establish non-inferiority, Please comment on this trend.

‘When you send in your revised manuscript, please include a covering letter that lists the
reviewers’ comments and provides a response to each. You should return two copies of the
revision, one in which the changes you have made are highlighted and the other a clean
copy. The revised manuscript should be triple-spaced, including references, tables, and
figure legends, Please include a word count for the text. Your revised paper should not
exceed 2500 words. The title cannot contain more than 75 letters and spaces. You should
submit your revised manuscript using the Journal's online-submission Web site. Please go

to http://avthors.nejm.org/ and select “Submit a Revised M: ript.”

During the preparation of your revised manuscript, please complete the attached
“Manuscript Checklist” and return it with your submission. Failure to return the form
will delay the prc ing of your ipt.

A combined Disclosure and Authorship Statement is also attached. Each author must
complete and sign a copy. To ensure that it is legible, please fill out the form directly on
your computer, print it out, sign it, and return it by fax to 617-739-9864. 1t is essential
that you return the signed forms as soon as possible, because we cannot process your
manuscript without them.

Please recall that the Journal requires that neither an article under consideration nor any
part of its essential substance, tables, or figures has been or wiil be published or submitted
elsewhere before appearing in the Journal. Copies of any related manuscripts should be
submitted along with the revised manuscript, if this has not already been done. If you have
any questions about compliance with these policies, please contact the editorial office for
clarification,

Journal policy dictates that we must have on file a signed Copyright Transfer Agreement
from each author before a manuscript can be accepted. Please ask all authors to sign and
fax back the enclosed form as soon as possible. This will elimi y delays in
the event that your manuscript is accepted.

GSK101_000300430
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The editors want to thank you again for allowing us to review your interesting work. We
look forward to reading the revised version of your manuscript. Given the high interest in
this dataset, we would like to receive your revised manuscript no later than 08:00 hrs
Eastern Daylight time (13:00 hours in the UK or GMT-4) in the U.S. on Monday June 4,
2007. If you need to consult with an editor over the weekend, please call Dr. Gregory
Curfman on his mobile phone at (978)

Sincerely,
begery 2. A/ww
Gregory D. Curfman M.D.
Executive Editor
geurfman CHNNNR
Mobile: (978)-SNEG—_—
Office (but not over the weekend): (78 1)(IENNNES

GSK101_000300491
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From Newcastle Diabetes Centre and
Newcastle University, Newcastle upon
Tyne, United Kingdom {P.D.H.}; the Med-
ical Statistics Unit, London Schoo! of Hy-
giene and Tropical Medicine, London
{S.J.P); the Department of Endocrinolo-
gy and Metabolism, Odense University
Hospital, Odense, Denmark {H.B.-N.};
Hospital Clinic, University of Barcelona,
Barcelona (R.G.); Zentrum fiir Klinische
Studien Forschungsbereich Endokrinolo-
gie und Stoffwechsel, Dresden, Germany
{M.H.); GlaxoSmithKline Pharmaceuti-
cals, Harlow, United Kingdom (N.P)}
Université Pierre et Marie Curie Paris &
and Hopital Pitié-Salpétriére, Paris (M.K.);
and the Department of Cardiology, Uni-
versity of Glasgow, Western infirmary,
Glasgow {J.JV.M.). Address reprint re.
quests to Dr. Home at SCMS-Diabetes,
Medical School, Framiington Place, New-
castle upon Tyne NE2 4HH, United King-
dom, or at philip.home@newcastle.ac.uk,

*investigators for the Rosiglitazone Eval-
vated for Cardiac Outcomes and Regu-
tation of Glycaemia in Diabetes (RECORD)
study group are listed in the Appendix.

This article (10.1056/NEJM0a073394) was
published at www.nejm.org on June 5,
2007,

N Engl) Med 2007;357:28-38,
Copyright @ 2007 Massachusetts Medical Society.
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ORIGINAL ARTICLE

C

Rosiglitazone Evaluated for Cardiovascular
Outcomes — An Interim Analysis

Philip D. Home, D.M., D.Phil,, StuartJ. Pocock, Ph.D.,
Henning Beck-Nielsen, D.M.S.C., Ramén Gomis, M.D., Ph.D,
Markolf Hanefeld, M.D,, Ph.D., Nigel P. Jones, M.A,, Michel Komajda, M.D.,
and John j.V. McMurray, M.D., for the RECORD Study Group*

ABSTRACT

BACKGROUND

A recent meta-analysis raised concern regarding an increased risk of myocardial in-
farction and death from cardiovascular causes associated with rosiglitazone treatment
of type 2 diabetes.

METHODS

We conducted an unplanned interim analysis of 2 randomized, multicenter, open-label,
noninferiority trial involving 4447 patients with type 2 diabetes who had inadequate
glycemic control while receiving metformin or sulfonylurea, in which 2220 patients
were assigned to receive add-on rosiglitazone (rosiglitazone group), and 2227 to receive
a combination of metformin plus sulfonylurea (control group). The primary end point
was hospitalization or death from cardiovascular causes.

RESULTS
Because the mean follow-up was only 3.75 years, our interim analysis had limited sta-
tistical power to detect treatment differences. A total of 217 patients in the rosiglitazone
group and 202 patients in the contro) group had the adjudicated primary end point
(hazard ratio, 1.08; 95% confidence interval [CI], 0.89 to 1.31). After the inclusion
of end points pending adjudication, the hazard ratio was 1.11 (95% CI, 0.93 w0 1.32).
There were no statistically significant differences between the rosiglitazone group
and the control group regarding myocardial infarction and death from cardiovascular
causes or any cause. There were more patients with heart failure in the rosiglitazone
group than in the control group (hazard ratio, 2.15; 95% CI, 1.30 to 3.57).

CONCLUSIONS

Our interim findings from this ongoing study were inconclusive regarding the effect
of rosiglitazone on the overall risk of hospitalization or death from cardiovascular
causes. There was no evidence of any increase in death from either cardiovascular
causes or all causes. Rosiglitazone was associated with an increased risk of heart
failure. The data were insufficient to determine whether the drug was associated
with an increase in the risk of myocardial infarction. (ClinicalTrials.gov number,
NCT00379769.)
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diovascular disease is the leading cause of

death and the major cause of morbidity.* In
such patients, cardiovascular risk is considerably
elevated,?* although recent reports have moderat-
ed this concern.>* Factors that are implicated in
the development of atherosclerosis include dyslip-
idemia, obesity, hypertension, hyperglycemia, and
hyperinsulinemia.’

Type 2 diabetes is a progressive disease and its
prevalence in the population is increasing. Since
there is greater attention to glycemic targets, more
patients are receiving combination therapies. Clin-
ical trials comparing monotherapies are common,
but comparisons of new dual-agent combinations
with the standard of metformin plus sulfonylurea
are rare. The Rosiglitazone Evaluated for Cardiac
QOutcomes and Regulation of Glycaemia in Diabe-
tes (RECORD) trial is a long-term, multicenter,
randomized, open-label study® that compares car-
diovascular outcomes in patients with type 2 dia-
betes treated with rosiglitazone (Avandia) plus
metformin or sulfonylurea (rosiglitazone group)
with outcomes in patients treated with metformin
plus sulfonylurea (control group). The results of
the United Kingdom Prospective Diabetes Study
{UKPDS$) suggest that the comparators metformin
and sulfonylurea used in the RECORD trial reduce
myocardial infarction by 39% and 16%, respec-
tively, as compared with conventional treatment
and diet.™®

After a recent meta-analysis by Nissen and
Wolski® raised concern about the cardiovascular
safety of rosiglitazone, the current totality of evi-
dence needs to be made available. Accordingly, this
interim report presents the outcomes and deaths
from cardiovascular causes so far in the RECORD
study.

I :OR PATIENTS WITH TYPE 2 DIABETES, CAR~

METHODS

PATIENTS
The RECORD study has been described in detail
previously.® We recruited patients for the study
from April 2001 through April 2003. Eligible pa-
tients had type 2 diabetes, as defined by criteria of
the World Health Organization'®; were between
the ages of 40 and 75 years; had a body-mass in-
dex (the weight in kilograms divided by the square
of the height in meters) of more than 25.0; and
had a glycated hemoglobin level of more than 7.0%
and less than or equal 10 9.0% while receiving max-

imum doses of metformin or a sulfonylurea. Ex-
clusion critetia were the current use of other glu-
cose-lowering agents, hospitalization for a major
cardiovascular event in the previous 3 months,
a planned cardiovascular intervention, heart fail-
ure, clinically significant hepatic disease, renal
impairment, and uncontrolled hypertension, The
study protocol was approved by ethics review com-
mittees or institutional review boards in accor-
dance with the laws and customs of each country
participating in the study.® Written informed con-
sent was obtained from all patients.

STUDY DESIGN
The study is being conducted at 338 centers in 23
countries in Europe and Australasia. After a 4-week
run-in period, patients who were already taking
a sulfonylurea were randomly assigned to receive
either additional rosiglitazone or metformin; those
taking metformin were assigned to receive either
additional rosiglitazone or a sulfonylurea (glybur-
ide, gliclazide, or glimepiride, according to local
practice). Random allocation was performed by
telephone, with random permuted blocks stratified
according to background medication.

Throughout the study, the target glycated he-
moglobin level was 7.0% or less. The starting dose
of rosiglitazone (Avandia, GlaxoSmithKline) was
4 mg per day. The starting doses of metformin and
sulfonylurea were determined according to local
practice. If the glycated hemoglobin level exceeded
7.0% after 8 weeks of treatment, the doses of study
drugs were increased to a maximum daily dose of
8 mg of rosiglitazone, 2550 mg of metformin,
15 mg of glyburide, 240 mg of gliclazide, and 4 mg
of glimepiride. If the glycated hemoglobin level
exceeded 8.5% while patients were receiving the
maximum tolerated dose, a third agent was added
for patients in the rosiglitazone group or insulin
was initiated for patients in the control group. If
patients receiving triple therapy in the rosiglit-
azone group had glycated hemoglobin levels of
more than 8.5%, the study protocol recommended
that rosiglitazone be stopped and insulin therapy
started.

QUTCOME MEASURES

The primary end point was hospitalization (for
acute myocardial infarction, congestive heart fail-
ure, stroke, unstable angina pectoris, transient
ischemic attack, unplanned cardiovascular revas-
cularization, amputation of extremities, or any
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other definite cardiovascular reason} or death from
cardiovascular causes (including heart failure, acute
myocardial infarction, sudden death, and death
caused by acute vascular events including stroke);
the outcome was analyzed as the time to first oc-
currence. Members of an independent committee
evaluating clinical end points {five cardiologists,
a neurologist, and a diabetologist) were unaware
of study-group assignments and used prespecified
criteria to adjudicate all potential outcomes report-
ed by investigators. Evaluators in the trial’s contract
organization (Quintiles) were unaware of study-
group assignments in screening all serious adverse
events for potential end points.

This interim report evaluated data that were
available as of March 30, 2007. Secondary end
points were death from cardiovascular causes and
from any cause, myocardial infarction (resulting in
either hospitalization or death), congestive heart
failure thospitalization or death), and the compos-
ite of death from cardiovascular causes, myocar-
dial infarction, and stroke. Some events were
pending adjudication while this report was being
written. Analyses are reported both for adjudicated
events only and for adjudicated events plus events
pending adjudication. For 19 cardiovascular deaths
pending adjudication, we cannot determine yet
whether any were due to acute myocardial infarc-
tion or congestive heart failure.

STUDY OVERSIGHT

An independent data and safety monitoring board
meets twice annually to review unblinded safety
data for the ongoing study; the most recent meet-
ing took place on May 24, 2007. Members of the
steering committee (seven academic investigators
and one representative of the sponsor) developed
the study design, had full access to the interim
data, were responsible for the decision to publish
the results, and wrote the manuscript. The com-
mittee members vouch for the accuracy and com-
pleteness of the data reported. Study committees
and investigators are listed in the Appendix.

STATISTICAL ANALYSIS

The RECORD study was designed as a noninferi-
ority trial. The rosiglitazone group was defined as
noninferior to the control group if the upper limit
of the two-sided 95% confidence interval for the
hazard ratio for the primary end point comparing
the rosiglitazone group with the control group was
below 1.20 on completion of the study. A total of
4000 patients to be followed for a median of 6 years

would give a power of 99% to detect such nonin-
feriority when the control group had an event rate
of 11% per year (3% with deaths from cardiovas-
cular causes and 8% with hospitalizations), allow-
ing for a 2% annual loss to follow-up.

This interim report follows a prespecified plan
for statistical analysis. All analyses were performed
according to the intention-to-treat principle, with
the exclusion of 11 patients who received no study
medication. The time from randomization to the
event was derived for each end point, with follow-
up censored at the cutoff date of March 30, 2007,
for patients who did not have an event. Cumula-
tive incidence was estimated with the use of the
Kaplan-Meier method. The relative risk comparing
the rosiglitazone group with the control group was
estimated as a hazard ratio and 95% confidence
interval on the basis of Cox proportional-hazards
regression stratified according to background
medication. Two-sided P values were calculated
with the use of log-rank tests, unadjusted for muj-
tiple testing.

RESULTS

PATIENTS
Of 7428 patients who underwent screening, 4458
were randomly assigned to study groups (Fig. 1).
No study medication was received by 11 patients
(6 in the rosiglitazone group and 5 in the control
group), who were excluded from the analysis. At
baseline, 2222 patients who were receiving metfor-
min monotherapy were assigned to receive either
rosiglitazone plus metformin (1117 patients) or
metformin plus sulfonylurea (1105 patients); 2225
patients receiving sulfonylurea monotherapy were
assigned to receive rosiglitazone plus sulfonylurea
(1103) or metformin plus sulfonylurea (1122). Re-
sults presented here are for all patients who were
randomly assigned to receive rosiglitazone com-
binations (2220), as compared with all patients
assigned to receive metformin plus sulfonylurea
(2227).

Approximately 10% of patients (218 in the rosi-
glitazone group and 223 in the control group) were
lost to follow-up. This fact, along with the much
lower overall event rate than we had predicted,
substantially lowered the statistical power of our
analysis. A total of 140 patients in the rosigli-
tazone group and 244 patients in the control
group began to receive insulin. At the latest visit,
1626 patients in the rosiglitazone group and 1476
patients in the control group were receiving their
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L 7428 Patients underwent screening ‘

aamm—— 2970 Were excluded

4458 Underwent randomization
2228 Previously received metformin
2230 Previously received suifonylurea

11 Did not receive study
medication

l

l

2220 Were assigned to receive
rosiglitazone {1117 with metformin
and 1103 with sulfonylurea)

74 Died
218 Were lost to follow-up

2227 Were assigned to controf group
{metformin plus suffanylurea)

80 Died
™1 233 Were fost to follow-up

1928 Continued in study

1524 Continued in study

Figure 1. Enroliment and Outcomes,

trol group.

The numbers of participants who were assessed for safety wére 2220 in the rosiglitazone group and 2227 in the con-

allocated treatment, In total, 675 patients (263
in the rosiglitazone group and 412 in the control
group) withdrew from receiving study drugs but
were still in follow-up.

Baseline characteristics were well balanced be-
tween the groups (Table 1). Table 2 shows by group
the numbers of patients with the primary end
point (hospitalization or death from cardiovascu-
far causes) and several secondary end points over
a mean follow-up of 3.75 years (3.77 years for the
rosiglitazone group and 3.73 years for the control
group). Results are reported for adjudicated events
and for events adjudicated plus those pending ad-
judication. Kaplan—-Meier plots are shown in Fig-
ures 2 and 3.

For adjudicated primary end points (217 in the
rosiglitazone group and 202 in the control group),
the hazard ratio was 1.08 (95% confidence inter-
val [CI], 0.89 to 1.31). An additional 91 patients
(50 in the rosiglitazone group and 41 in the con-
trol group) had potential primary events reported

by investigators, but these events were pending
adjudication. The inclusion of these events resulted
in a hazard ratio of 1,11 (95% CI, 0.93 to 1.32).
A subgroup analysis of patients who were classi-
fied according to previous monotherapy with met-
formin or sulfonylurea revealed no evidence of a
treatment-by-stratum interaction (interaction test,
P=0.41). The time-to-event curves in Figure 2 may
suggest possible divergence between groups, with
more events in the rosiglitazone group after 2.5
years of follow-up. However, data after 4 years in-
volve small numbers of patients, and further fol-
low-up will be necessary.

There was no statistically significant difference
between the rosiglitazone group and the control
group for the following secondary end points:
acute myocardial infarction, death from cardiovas-
cular causes or any cause, or the composite of
cardiovascular death, myocardial infarction, and
stroke (both for adjudicated events and adjudicated
plus pending events). However, the power to detect

N ENGL | MED 3571 WWW.NEJM.ORG  JULY 5, 2007

Downloaded from www.nejm.org on September 4, 2009 . For personal use only. No other uses without permission.

Copyright © 2007 Massachusetts Medical Socisty. All rights reserved.

31



210

The NEW ENGLAND JOURNAL of MEDICINE

Table 1. Baseline Characteristics of the Patients.*
Rosiglitazone Group Control Group

Variable (N=2220) (N=2227)
Previous medication — no. (%)

Metformin only 1117 (50.3) 1105 {49.6)

Sulfonylurea only 1103 {49.7) 1122 (50.4)
Age—yr 58.4x8.3 58.5£8.3
Male sex — no. (%) 1142 (51.4) 1152 (51.7)
White race — no. (%}t 2200 {99.1) 2199 (98.7}
Time since diagnosis —yr 7.0£5.0 7.1+4.9
Body-mass index 31.614.7 31.5x4.9
Glycated hemoglobin — % 7.9:0.7 7.9:0.7
Fasting plasma glucose — mg/di 17743 177x40
Hypertension - ne. (%)% 1754 (79.0 1774 (7.7}
Ischemic heart disease — no. (%)

Any disease 359 (16.2) 374 (16.8)

Stable angina 222 (10.0) 228 (10.2)

Myocardial infarction 102 (4.6} 114 (5.1)

Unstable angina 20 (0.9) 30(1.3)
Cerebrovascular disease — no. (%}

Any disease 100 {4.5) 97 (4.4}

Stroke 54 (2.4) 54 (2.4)

Transient ischemic attack 50 {2.3) 47 2.1
Peripheral arterial disease — no. (%) 124 (5.6) 131(5.9)
Congestive heart failure — no. (%) 12 {0.5} 6(0.3)
Lipid disorder — no. (%)§ 2123 (35.6) 2100 {94.3)
Smoking history — no. {%})

Current smoker 363 (164) 343 (15.4)

Former smoker 565 {25.5) 539 (24.2)

* Plus—minus values are means xSD. The body-mass index is the weight in kilo-
grams divided by the square of the height in meters.

T Race was determined by the investigators.

§ Hypertension was defined as a systolic blood pressure of more than 130 mm Hg
or a diastolic blood pressure of more than 80 mm Hg,

§ A lipid disorder was defined by investigator-reported diagnosis or as a low-
density lipoprotein cholesterol level of 100 mg per deciliter or more, a triglyc-
eride level of 200 mg per deciliter ot mare, or a high-density lipoprotein cho-
lesterol fevel of less than 40 mg per decititer for men or less than 50 mg per
deciliter for women.

significant differences was low, as reflected by the
wide 95% confidence intervals (Table 2). The haz-
ard ratio for death from cardiovascular causes for
adjudicated plus pending events was 0.80 (95% CI,
0.52 to 1.24). For myocardial infarction, the hazard
ratio for adjudicated plus pending events was 1.23
(95% CI, 0.81 to 1.86).

Patients in the rosiglitazone group had a sig-
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nificantly higher risk of congestive heart failure
than did patients in the control group, with 38
versus 17 adjudicated events (hazard ratio, 2.24;
95% CI, 1.27 to 3.97). The inclusion of events
pending adjudication increased the number of
events to 47 and 22, respectively (hazard ratio,
2.15; 95% Cl, 1.30 to 3.57), resulting in an excess
risk of heart failure in the rosiglitazone group of
3.0 (95% CI, 1.0 to 5.0) per 1000 patient-years of
follow-up.

DISCUSSION

Since patients with type 2 diabetes have a high
risk of cardiovascular disease, any hypoglycemic
agent the patient receives should not worsen that
risk and preferably should lower it. Although the
RECORD study is ongoing, we believe the excep-
tional circumstances surrounding a recent safety
concern regarding rosiglitazone make it impor-
tant to publish interim data.

A recent meta-analysis by Nissen and Wolski
raised concern that rosiglitazone was associated
with an increased risk of myocardial infarction
and death from cardiovascular causes.® The limi-
tations of the meta-analysis have been pointed out
by its authors and by others.* Many contributing
studies were small-scale and shorrterm, were de-
signed to evaluate glycemic control, had no event
adjudication, and had an imbalance in follow-up
(with more patients in the control group with-
drawing owing to hyperglycemia). Trials with no
myocardial infarctions and no deaths from car-
diovascular causes were excluded, and rates of
myocardial infarction were low.}?

The RECORD trial is a large, randomized, long-
term study involving patients with type 2 diabetes
that was designed to assess the cardiovascular
safety of rosiglitazone combined with metformin
or sulfonylurea, as compared with the combina-
tion of metformin and sulfonylurea, medications
with previous evidence of a reduction in cardiovas-
cular risk.»® All cardiovascular end points that are
reported by investigators in the trial undergo in-
dependent blinded adjudication to enhance the
quality of the data. A wide variety of patients with
type 2 diabetes, with and without previous car-
diovascular disease, are included in the study.

This interim report is based on data for 4447
participants with a mean follow-up of 3.75 years,
representing 16,675 patientyears of follow-up —
almost two thirds of the follow-up that was in-
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Table 2. Hospitali or Death from Cardi lar Causes.”
Rosiglitazone Group  Control Group Hazard Ratio
Variable (N =2220) (N=2227) (95% Ci) P Value
no, of patients

Adjudicated events
Primary end point 217 202 1.08 (0.89-1.31) 0.43
Death

From cardiovascular causes 2% 35 0.83 (0.51~1.36) 0.46

From any cause 74 80 0.93 {0.67-1.27) 0.63
Acute myocardial infarctiong 43 37 1.16 {0.75-1.81) 0.50
Congestive heart failure}; 38 17 2.24 (1.27-397) 0.006
Death from cardiovascular causes, 93 96 0.97 (0.73-1.29) 0.33

myocardial infarction, and stroke

Events adjudicated and pending adjudication
Primary end point 267 243 111 (0.93-1.32) 0.26
Death

From cardiovascular causest 37 46 0.80 (0.52-1.24) 0.32
Acute myocardial infarctiony 49 40 1.23 (0.81-1.86) 034
Congestive heart failure}: 47 22 215 (1.30-3.57) 0,003
Death from cardiovascular causes, 109 114 0.96 (0.74-1.24) 0.74

myocardial infarction, and stroke

* Each patient was counted only once for each category. The
tion or death from cardiovascular causes.

T Of the adjudicated deaths from cardiovascular causes, 38 (
were primary end points. The remainder occurred after the

primary end point was the first occurrence of a hospitaliza-

16 in the rosiglitazone group and 22 in the control group)
patient had already been hospitali i

d for a cardi ular

event. For deaths from cardiovascular causes that were adjudicated or pending adjudication, 47 (20 in the rosiglitazone
group and 27 in the control group) were primary end points.

1 This category included both hospitalizations and deaths. Some of the 19 deaths from cardiovascular causes (8 patients
in the rosiglitazone group and 11 in the control group) that were pending adjudication may have been due to acute
myocardial infarction or congestive heart faiture, but these data were not available at the time of the study cutoff,

tended by the end of the study. The study design
calls for targeting similar glycemic control in the
rosiglitazone group and the control group to as-
sess cardiovascular safety independent of glyce-
mia. Patients and investigators are encouraged to
follow a carefully planned treatment algorithm.
A recent report on the first 1122 patients showed
that patients in the rosiglitazone group and the
control group had similar glycemic control after
18 months of treatment.*?

Overall, the rate of primary end points (hospital-
ization or death from cardiovascular causes) was
low: 3.1% per year for adjudicated plus pending
events. The protocol excluded some high-risk pa-
tients (e.g., those with heart failure, hospitaliza-
tion for cardiovascular causes during the previous
3 months, and pending cardiovascular interven-
tion). Targeting treatment toward current manage-
ment guidelines for dyslipidemia, hypertension,

and improved glucose control may also contribute
to the low event rate. The Fenofibrate Intervention
and Event Lowering in Diabetes (FIELD, ISRCTN
number 64783481) study reported an increase
from 0 to 36% in the use of lipid-lowering thera-
py in its control group during 1998-2005.¢ This
finding reflects guidelines that patients should be
actively treated to reduce cardiovascular risk, no-
tably with glucose-lowering drugs, statins, aspirin,
and more intensive use of bload-pressure-lowering
agents.** Moreover, event rates in recent similar
trials involving patients with diabetes — the Col-
laborative Atorvastatin Diabetes Study (CARDS,*
NCT00327418), Heart Protection Study (HPS,?
ISRCTN 48489393), and FIELD* — are similar to
those in the RECORD trial.

The interim results for the primary end point
were inconclusive, with a hazard ratio of 1.08
(95% CI, 0.89 to 1.31) on the basis of events ad-
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Figure 2. Kaplan-Meier Analysis of the Primary End-Point of Hospitalization
or Death from Cardiovascular Causes.

The graph shows the adjudicated events in the study {Panel A).and the ad-
judicated events plusevents that were pending adjudication at the fime of
the study cutoff (Panel B).

34

judicated by the committee reviewing clinical end
points. In any interim trial report, there are inevi-
tably some potential primary events pending ad-
judication. Adding in these pending events in-
creased the hazard ratio to 1.11 (95% CI, 0.93 to
1.32). Thus, the data for the primary end point are
compatible with as much as a 7% improvement,
or as much as a 32% worsening, in cardiovascular
risk. The study lost statistical power because of
the withdrawal of patients from their assigned
treatment and losses to follow-up, although pa-
tients in the rosiglitazone group fared better in
these respects than did patients in the contro}

N ENGL ) MED 3577

‘group, We cannot determine whether some con-
sequent bias in end-point ascertainment occurred.
All serious adverse events were screened for pos-
sible end points.

The low rate of the primary end point, along
with the notable loss to follow-up, meant that the
study has less statistical power than was originally
planned. Assuming a continued primary-event rate
of 3.1% per year, we project that 750 patients wiil
have a primary end point by study completion.
Under the hypothesis of no true treatment differ-
ence, this estimate would provide a power of 70%
to claim noninferiority relative to a noninferiority
margin of 1.20 for the hazard ratio, However, we
already have 510 patients with a primary event
(adjudicated plus pending events) and an observed
hazard ratio of 1.11, which means that the con-
ditional power to claim noninferiority on study
completion is somewhat less.

As compared with the control group, the rosig-
litazone group had no evidence of an increased
risk of death, either from any cause (hazard ratio,
0.93; 95% Cl, 0.67 to 1.27) or from cardiovascular
causes (hazard ratio, 0.80, 95% CI, 0.52 to 1.24).
The primary end point incleded all first hospital-
izations or deaths from cardiovascular causes and
as such included myocardial infarction and con-
gestive heart failure. Our study showed that the
risk of heart failure in the rosiglitazone group was
more than twice that in the control group. This
finding is consistent with previous evidence re-
garding heart failure and the thiazolidinedi-
ones,'627 Although the absolute excess risk was
relatively small, this finding is of concern and re-
inforces advice that patients should be warned of
the risk and that thiazolidinediones should not
be started or continued in patients with heart
failure.

For acute myocardial infarction, the difference
between the rosiglitazone group and the control
group was not statistically significant (hazard ratio
for adjudicated events, 1.16; 95% Cl, 0.75 to 1.81;
hazard ratio for adjudicated plus pending events,
1.23; 95% CI, 0.81 to 1.86). These estimates are
somewhat lower than those reported in the meta-
analysis by Nissen and Wolski.? They are consis-
tent with as much as a 19% improvement, and as
much as an 86% worsening, in risk. For the com-
posite end point of death from cardiovascular
causes, myocardial infarction, and stroke, the rosig-
litazone group did not differ significantly from
the control group.
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A significant limitation of our study was that
it was an open-label trial. The allocation of drugs
was nonblinded owing to the number of prepara-
tions and dosing schedules and because the time
for the introduction of insulin therapy differed
between groups. Monitoring staff checked site rec-
ords for missing events, and all serious adverse
events underwent blinded screening for potential
cardiovascular end points; in addition, the adju-
dication of events was blinded. These procedures
and the choice of end points reduce, but do not
remove, the risk of ascertainment bias.

The primary composite end point reflects the
study objective — an assessment of overall car-
diovascular safety — but therefore includes some
hospitalizations (e.g., for valvular disease) that
no observer would consider potentially related to
treatment. The inclusion of such events tends to
favor the achievement of noninferiority. Hence,
sensitivity analyses will be performed at the end of
the study that include only events related to athero-
sclerotic arterial disease.

We made the decision to publish our interim
findings because in their absence, concern raised
by the meta-analysis by Nissen and Wolski could
well compromise the study’s integrity through an
increase in the dropout rate and potential biases
in reporting events. At present, every effort is be-
ing made to maintain follow-up until study com-
pletion in 2 years. Extra inquiries to investigators,
to identify any end points previously missed,® are
expected to reduce substantially the extent of Joss
to follow-up by the end of the study.

This interim analysis is restricted to a limited
amount of information. The statistical plan was
predefined. The intent was primarily to estimate
treatment differences, with no planned action re-
garding study continuation, so the significance
level of the final analysis was not affected. The
final report will be more extensive, with data pre-
sented for different background medications and
other subgroups and examining possible imbal-
ances across treatment groups for concomitant
medications and other possible confounders.

In conclusion, our interim findings from a
large, prospective trial are inconclusive with re-
spect to the primary end point of hospitalization
or death from cardiovascular causes and are as
yet insufficient to claim noninferiority. There is
no evidence of any increased mortality, cither from
any cause or from cardiovascular causes. There is
a significant increase in the risk of heart failure.
The data do not allow a conclusion as to whether
treatment with rosiglitazone results in a higher
rate of myocardial infarction than does therapy
with metformin or a sulfonylurea. The study’s data
and safety monitoring board, which is charged
with safeguarding the study patients, has recom-
mended continuation of the trial. Study comple-
tion will enable a clearer determination of the
long-term cardiovascular effects of treatment with
rosiglitazone and thus help determine the most
appropriate combination therapies for patients
with type 2 diabetes.
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EDITORIALS

The Record on Rosiglitazone and the Risk

of Myocardial Infarction
Bruce M. Psaty, M.D., Ph.D., and Curt D. Furberg, M.D., Ph.D.

In this issue of the Journal,* Home and colleagues
report interim results from the Rosiglitazone
Evaluated for Cardiac Outcomes and Regulation
of Glycaemia in Diabetes, or RECORD, study
(NCT00379769). The RECORD study is a 6-year,
open-label, noninferiority trial in which patients
with type 2 diabetes who had inadequate glucose
control with metformin or sulfonylurea alone
were randomly assigned to receive rosiglitazone
(Avandia) or the combination of metformin and
sulfonylurea. The primary outcome was a compos-
ite of hospitalization and death from cardiovascu-
lat causes. As of March 2007, data were available
on the 4447 patients randomly assigned to receive
one of these treatments and followed for a mean
of 3.75 years. Rosiglitazone was associated with
a small, nonsignificant increase in the risk of the
primary outcome (hazard ratio, 1.08; 95% confi-
dence interval [CI], 0.89 to 1.31). For the fatal or
nonfatal myocardial infarction outcome, the haz-
ard ratio was 1.16 {95% Cl, 0.75 to 1.81). Accord-
ing to the authors, “the findings are important in
answering some of the safety concerns raised by
the recent meta-analysis by Nissen and Wolski"?

The RECORD trial has several strengths.
Among the most important are interim sensitivity
analyses that include events pending adjudication
and a design that compares dual-agent combina-
tion therapies in a long-term trial among high-risk
patients with diabetes.

The trial also has several weaknesses in design
and conduct. Although outcomes were reviewed
in a blinded fashion, the randomization was not
concealed.® The primary outcome, which was a
compaosite of all hospitalizations and deaths from
cardiovascular causes, is a weak choice for a non-
inferiority design.*s A preferred cardiovascular
outcome would have been, for instance, myocar-
dial infarction or death from coronary heart dis-
ease.® Including all cardiovascular hospitaliza-
tions, some of which are not likely to be related
to the randomized treatments, in a composite out-
come will tend to drive the relative risk toward the
null and enhance the chances of a finding of non-
inferiority. Finally, the use of a composite outcome
to design the trial will generally yield few data

and low power for any composite-outcome ele-
ments that might be of special interest.

The primary weakness in the conduct of the
trial is the exceptionally low event rate in a high-
risk population of patients with diabetes. For the
myocardial infarction outcome, for instance, the
event rate in the RECORD control group was 4.5
per 1000 person-years. With a mean age near 60
years, the patients in the RECORD trial had had
diabetes for an average of 7 years, about 25% had
preexisting clinical cardiovascular disease, and al-
most 80% had hypertension. The myocardial in-
farction rate of 4.5 per 1000 person-years in the
RECORD study is about 40% of the incidence
rate in a2 population-based study of patients with
diabetes 56 to 60 years of age” and is close to
rates seen in the general population 55 to 59 years
of age.? Incomplete ascertainment of events is
perhaps the most likely explanation for this dif
ference. Loss to follow-up was high (about 10%).
Another explanation may be the large number of
eastern European countries involved in the study,
Medical care, including criteria for cardiovascu-
lar hospitalization, may differ between eastern
and western Europe.

The “exceptional circumstances” cited by the
authors in their decision to report interim find-
ings from this long-term trial were the result of
publication of the meta-analysis by Nissen and
Wolski,? The primary finding of the meta-analysis
was an increase in the risk of myocardial infarc-
tion associated with treatment with rosiglitazone
{(odds ratio, 1.43; 95% CI, 1.03 to 1.98). Although
the limitations in design and conduct of the
RECORD trial argue for a cautious interpretation
of its findings, the results for risk of myocardial
infarction (hazard ratio, 1.16; 95% CI, 0.75 to 1.81)
are nonetheless compatible with those of the meta-
analysis. The overlap between the 95% confidence
intervals for the-trial and the meta-analysis is sub-
stantial.

Combining the findings about the risk of myo-
cardial infarction from the RECORD trial and
the meta-analysis provides a cumnulative summary
of the clinical-trial evidence. A variance-weighted
fixed-effects meta-analysis that includes the
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RECORD trial, ADOPT (A Diabetes Outcome Pre-
vention Trial, NCT00279045),° the DREAM trial
(Diabetes Reduction Assessment with Ramipiril
and Rosiglitazone Medication, NCT00095654),%
and the stratum of small trials in the meta-analy-
sis by Nissen and Wolski still suggests that rosig-
litazone is associated with an increased risk of
myocardial infarction {odds ratio, 1.33; 95% CI,
1.02 to 1.72). Use of the updated myocardial event
rates provided by Krall*? yields an odds ratio of
1.36 {95% CI, 1.04 to 1.78). Thus, even with the
findings from the RECORD trial included, the
possibility of 2 benefit in termns of the risk of myo-
cardial infarction remains remote, and there is
still significant evidence of harm. The level of risk,
a hazard ratio of 1.33, is substantial and approxi-
mately equivalent in magnitude, but in the oppo-
site direction, to the health benefits of lipid-lower-
ing statin drugs.

The main limitations of the meta-analysis are
the quantity and quality of the available data.’?
The responsibility for the limited availability of
high-quality data resides primarily with the man-
ufacturer (GlaxoSmithKline) and also perhaps with
the Food and Drug Administration (FDA). Insofar
as the findings of the meta-analysis represent a
valid estimate of the risk of myocardial infarction,
the “exceptional circumstances” seem to us to be
the history of missed opportunities in the scien-
tific and regulatory evaluation of rosiglitazone,
which was first approved in 1999.

As we indicated recently,’? rosiglitazone was
approved on the basis of its ability to improve gly-
cemic control, 2 surrogate end point. Because high
glucose levels increase the risk of vascular disease,
a glucose-lowering drug is presumed to reduce the
risk of major adverse health outcomes such as
myocardial infarction. Rosiglitazone, however, ap-
pears to be associated with an increase rather than
a decrease in the risk of myocardial infarction.

The manufacturer did not make a serious ef
fort to verify the presumed health benefits of
rosiglitazone in a timely fashion. In ADOPT,?
which compared rosiglitazone with metformin
and glyburide in terms of the duration of glycemic
control, cardiovascular events were not identified
ot recorded in a systematic fashion, and heart fail-
ure was the only outcome that was reviewed and
adjudicated at the end of the trial.? Nonetheless,
even though misclassification and incomplete as-
certainment of events effectively reduce the abil-
ity of a study to detect a difference in event rates,

rosiglitazone in ADOPT was associated with a
higher risk of cardiovascular events, including
heart failure, than glyburide.®

The DREAM trial,*® which included an adjudi-
cation of cardiovascular events, recruited a low-
risk population of prediabetic patients to evaluate
whether rosiglitazone, as compared with placebo,
could prevent the chemical onset of diabetes. In
the DREAM trial, rosiglitazone was associated
with a lower risk of diabetes (hazard ratio, 0.38;
95% CI, 0.33 to 0.44) and with a higher though
nonsignificant risk of myocardial infarction (haz-
ard ratio, 1.66; 95% CI, 0.73 to 3.80). In the ab-
sence of evidence of actual health benefits, the
public health rationale for the use of a drug to
treat a precondition and thereby to prevent the on-
set of a related condition that would, normally and
simply, mark the beginning of drug treatment is
not clear. The DREAM study represents an effort
to medicalize a predisease state.!®

The DREAM trial and ADOPT focused largely
on marketing questions and failed to address
questions of myocardial infarction-related risk or
benefit directly. These industry-sponsored trials
do not represent compelling science.*

When drugs that have been approved on the
basis of surrogate end points will be used by mil-
lions of people for many years, it is essential to
document their health risks and benefits.*® Lab-
oratory measures such as glycemic control must
be converted into clinically meaningful outcomes.’®
If manufacturers do not voluntarily initiate large,
long-term trials that are of public heaith impor-
tance, then the FDA needs the authority to insist
that they do so in a timely fashion. "8

In August 2006, the manufacturer of rosiglit-
azone provided the FDA and the European Medi-
cines Agency with the results of several studies,
including a meta-analysis®® similar to that by
Nissen and Wolski.? In the manufacturer’s meta-
analysis, rosiglitazone was associated with an in-
creased risk of myocardial ischemic events (haz-
ard ratio, 1.31; 95% CI, 1.01 to 1.70). By October
2006, the product labels in Europe were revised to
include this information.?® The U.S. product la-
bel still does not identify ischemic cardiovascular
disease as an adverse reaction in the general pop-
ulation of patients with diabetes. Why did the FDA
not make this information public in a timely
fashion?

The natural history of new drugs in the post-
marketing setting includes major black-box warn-

NENGLJ MED 3571 WWW, NEJM.ORG  JULY §, 2007

Downloaded from www.nejm.org on September 4, 2009 . For personatl use only. No other uses without permission.

Copyright © 2007 Massachusetts Medical Society. Al rights reserved.



220

EDITORIALS

ings for about 7.5% and withdrawal for about
2.7%.2* The primary measure of regulatory suc-
cess is the timeliness of information, warnings,
and withdrawals. With rosiglitazone, the FDA
failed to warn or inform in a timely fashion.

The history of rosiglitazone highlights the im-
portance of several recommendations made by the
Institute of Medicine Committee on the Assess-
ment of the US Drug Safety System.*”8 The FDA
needs the leadership and the authority to require
manufacturers to conduct high-quality postmar-
keting trials of selected drugs in a timely fashion.
The House of Representatives, which is about to
take up drug-safety legislation, has a unique op-
portunity to reinvigorate an essential regulatory
agency that has many outstanding and dedicated
scientists.

Patients and physicians will need to weigh the
benefits and risks of treatment with rosiglitazone.
Glycemic control and durability appear to be the
major benefits.>*° Rosiglitazone is also associated
with significant weight gain, an adverse effect on
low-density lipoprotein cholesterol, an increased
risk of heart failure, an increased risk of fractures
in women, and an apparent increase in the risk of
myocardial infarction.t»%%° Patients should not
stop treatment on their own, but if they have
concerns, they should consult their physicians. To-
gether, patients and physicians can decide wheth-
er they wish to suspend the use of rosiglitazone.

No poteatial conflict of interest relevant to this article was re-
ported,
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3935 diabetic patients who are at risk of many major
3936 complications. They were cited: kidney failure, limb
3937 amputation, nerve injury, blindness, cardiovascular events,
3938| deaths. Unfortunately, the world-wide epidemic of type 2
3939| diabetes shows no signs of abating.
3940 All medicines have risks. But the benefits of oral
3941 anti-diabetic medicines like Avandia help millions of
3942| patients control their diabetes and live healthier, more
3943 productive lives.
3944 I will say that we found the RECORD data which we
3945| published yesterday in the New England Journal of Medicine
3946 very reassuring, recognizing that it is interim and therefore
3947| not fully conclusive. We are extremely disappointed by the
3948| editorials published yesterday in the New England Journal of
3949| Medicines that cherry-picked data points when the data taken
3950 as a whole supports the safety profile of Avandia.
3951 I thank you very much for your attention, and I would be
3952 happy to take your queétionsl
3953 [Prepared statement of Mr. Slaocui follows:]

3954

Tk wkkk ekt TNSERT *khkwksddd
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RECORD FAQ's — For Sales Force
RECORD Study Questions

Why an interim analysis? Why not wait for the study to finish before
announcing the findings?

of the widespread media ge of the NEJM meta-analysis and the confusion it has
created, the RECORD Steering Committee decided it was important to publish the interim
analysis in the interests of patient safety. It wanted to make the information available to
physicians and patients immediately so that treatment decisions may be based on the overall
totality of the evidence.

Why were these results published in the NEJM?

The Steering C i d publication in the NEJM. The objective for publication of
the interim analysis was to make the data available as quickly and as far reaching as possible.

What is the difference b pective, randomized, controlled
clinical trial and a meta analysls?

A prospective, randomized controfied clinical triat is designed specifically o compare the sffect of
two different treatments on an event of interest.

A meta analysis is a statistical retrospective analysis based on the combined results of several
studies to test for a specific hypothesis.

What is the primary goal of RECORD?

The study was designed to evaluate the non-inferiority of Avandia-containing regimens vs, control
group with respect 1o cardiovascular hospitalization and death. This means the study was
designed to show that Avandia-containing regimens are no worse than the control group. The
study design and protocol was published in Diabsetologia in April 2005.

Was RECORD a monotherapy or a combination therapy study?

RECORD comparas Avandia combination therapy (Avandia plus either metformin or sulfonylurea)
with ifonylurea ion in patients who did not attain glycemic control while
receiving maximum doses of metformin or SU alone. These patients had a mean HbA1c of 7.9%
and the mean duration of diagnosis of T2DM was 7.1 years. Please refer to the publication for the
full study design,

How many patients were evaluated in this Interim analysis and how long
were they evaluated for?

There were 4,447 patients evaluated in this analysis and followed for an average of 3.75 years.

GSK101_000300162



225

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX

June 6, 2007 - FOR GSK INTERNAL USE ONLY;
NQOT FOR EXTERNAL DISTRIBUTION OR
USE IN PROMOTION

What were the key results from this interim analysis?

The interim analysis found a low number of events overall, and a similar number of events in
each group.

Like alt interim analyses, these data do not offer final conclusions. Based on the interim analysis,
key findings include:

+ The interim results suggest that the Avandia group was not significantly different from the
control group in the prmary endpoint of cardiovascular hospitatization or death. Due to
the limited power of the interim analysis, a conclusion on the primary endpoint must await
the completion of the study.

The interim resuits showed no evidence of any increase in the secondary endpoints of
mortality, either from any cause or from cardiovascular causes, with the Avandia group
compared to the controt group.

There was no statistically significant difference between the Avandia group and the
controf group on the secondary endpoint of composite events of cardi far death,
myocardial infarction, and stroke.

There was no statistically significant difference between the Avandia group and the
control group on the secandary endpeint of myocardial infarction. At this point, the data
do not allow a conclusion on the relative risks of myocardial infarction among the drugs
studied,

A difference between the Avandia and control groups was seen only in the secondary
outcome of congestive heart failure (CHF), where significantly more cases were seen in
Avandia patients, This finding is consistent with the well known association between fluid
retention and TZDs, Fluid retention can worsen or lead to CHF.

Importantly, despite the increase in CHF, the primary outcome of cardiovascular
hospitalizations and death showed the Avandia group was not significantly different from
the control group.

The RECORD study has not yet been completed, and the safety monitoring board has
recommended that the trial should continue. The final results as well as results from other
ongoing long-term trials, such as BARI-2D and ACCORD, will provide further information
about the cardiovascular safety profile of Avardia.

.

Why was RECORD designed as an open-label study?

For many palients, it would be necessary to add insulin to keep their biood sugar under control.
Because insulin would be added at different times for a patient in the Avandiia group vs the
control groups, the study would have unblinded itself,

Is the dropout rate in RECORD different from similar type studies?

No. The dropout rates in RECORD are consistent with other fong-term studies of this length
in time.

Why are the event rates in RECORD so low?

The protocol excluded some high-risk patients and treatment is targeted toward current
guidetines for dysiipidernia, hypertension and improved glucose control. These may
contribute 1o the low event rate.

When wili RECORD be compieted?

The study is due to finish in late 2008, with results expected in early 2009.
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How many patients in RECORD were on insulin?
This information is not available at this time. The final analysis of RECORD will provide mare in-
depth analysis and data than what is available at this time.

Has the interim analysis from RECORD been shared with the FDA? How
will the study impact future labeling?

Yes. FDA is aware of the findings from the interim analysis. We expect it will contribute to the
scientific evidence on which FDA bases decisions on Jabeling.

Where can | get more details on the interim analysis study results?

RECORD NEJM Reprint
RECORD Study Overview Document
ive K 5

P! ey
Updated GSK Letter to HCPs
How do we respond to NEJM editorials regarding RECORD?

GSK will provide a response to the editorials, Please urge your physicians to read the original
RECORD interim analysis published in the NEJM. The editorials are 3 different opinions of the
interim analysis. The RECORD data safety monitoring board reviewed the interim analysis and
recommended that the study should continue. ¥ your customer requires more information, please
contact the GSK Response Center.

Does the European label for Avand tain a contraindication for all

classes of heart failure?
Yes.
How do we respond to questions about Takeda’s study, Proactive?

Please do not distuss Actos or the Proactive study with your physicians. For questions regarding
Actos or the Proactive study, healthcare providers should contact Takeda, GSK's focus is on
Avandia, Communicate the key points from the interim analysis of RECORD 10 your physicians.

RECORD Communications Questions

Should | proactively communicate the results of the interim analysis to
HCPs?

Yes, use approved promotional materials only, such as the updated GSK letter to healthcare
professionals,
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What should | be communicating to HCPs?

You should refer to the Rep ive Key M D: for the speaking points o be
used with your customers.

What materials will | have to icate this information with HCPS?
Updated GSK Letter fo HCPs

Postcard that will direct HCPs to Avandia.com

Will there be any changes to the sales aid?

No, not yet. There have been no changes to the labef and therefore no changes to your selling
materials. Please continue to use the current sales aid and approved selling materials as
directed.

Can we use the GSK press release from GSK.com with my physicians?

Please direct physicians to Avandia.com where they can access ail the current information
regarding Avandia.

What is GSK doing to icate this information to current Avandia
patients?

The patient ad running in newspapers will continue to run through Friday, June 8, In addition, we
have updated the patient Q&A.

What is GSK doing to lcate this information to speakers and
advisors?

» National speakers and advisors contacted by the brand team to inform them of the
interim analysis of the RECORD data being published

» Coordinated effort at regional level to contact regional and local speakers regarding
publication of interim analysis

+ Planning near-term training for national, regional and locat speakers

What is GSK doing to i this infor ion to medical
assoclations such as ADA and AACE?

Marketing will be contacting ADA, AACE, ENDO, AHA, and ACC.

GSK101_000300165



228

GSK CONFIDENTIAL PROVIDED TO THE COMMITTEE ON FINANCE PURSUANT TO SENATE RULE XXIX

June 6, 2007 - FOR GSK INTERNAL USE ONLY;
NOT FOR EXTERNAL DISTRIBUTION OR
USE IN PROMOTION

What is GSK doing to ricate this informatlon to pharmacies?

The trade account managers are being trained on the information. They will be attempting to
contact all of their accounts,
We will also be sending a mailing to all pharmacies informing them of the resuits.

What is GSK doing to icate this information to d care
providers?
The managed markets managers are being trained on the inf ion. They will be pting to

contact all of their accounts.

if my customers have additional questions, what resources are available to
address them?
Rapresentatives can forward questions in one of thres ways:

* Representatives can call the GRC directly

«  Submil a question via Passport system that will be forwarded to Mi
+ Request a Regional Medical Scientist (RMS)

RECORD Training Questions
What additional training will be lable for repr tatives?

Diabetes University is being updated with a module that will provide additional training on the
publication.

Have the RMS, Ml and GRC teams been updated on the RECORD interim
analysis data?

Yes.

Will an updated speaker deck containing this information be available and
when?

Yes, An updated speaker deck is in development and wilt be distributed on Monday, June 11,
2007. We plan to train the new deck on web-ex speaker training.
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European Commercial Need for the
Post-ACS Study Proposal
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The Journey

Focus

Miiovascular
complications

2004 2007 2009 2012
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European Key Evidence Generation

& New European process for Key Evidence Generation
(EKEG)

% Clear and agreed process for making decisions on
study prioritisation, led by European strategy

< All recommendations approved by the European
Metabolic Medica!l Team (EMMT) - alignment between
CoE, MDC and LOCs
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Critical Gaps Identified for Europe

W

Avandia has superior CV
outcomes benefit vs,
standard therapy

| Post ACS Study
—

There is an unmet need -
current treatment of type
2 diabetes in Europe is
inadequate

Critical Local Studies

«Pan European Epi Study
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Clinical study timetable

2007 - ADOPT: Avandia
3yr glycaemic control vs
met or SU monotherapy

2009 - RECORD:
Avandia+metfor

@'

2004 2008

min Impjact on
2006 - 264: || 2007 - DREAM: Avandia v risk
Avandamet head to delays disease
head vs MET4SU | progression (IGT to T2D)
2006 2007 2008 2009

10 head vs MET+SU

2004/5 - Quartet studies, head

2005 - 2 year
glycaemic control vs
gliclazide

2005 - PROACTIVE!
LV benefits of
adding pioglitazone

studies vs Avandia

2004/5 - 2 Lipid Head to head
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PROactive: Potential Impact

Regulators - Label change? - v few 13t line patients, Triple therapy possible?
KOLs ~ widespread dissemination
Takeda/Lilly - opportunity for discussion with GPs/Specialists

N

IMPACT - evolutionary not revolutionary
Strengthening of class position in guidelines

R e =—

Qur challenge:
To maintain share in a growing market over next 2-3 years
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Positive Outcome data has been a key
assumption in future Rosigiitazone sales

Rosiglitazone Portfolic Sales forecast fo 2012

Trend PROactive ADOPT DREAM RECORD Ambition
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Situation Summary:

* We have a gap
~ In 2005 Actos will have some CV outcome data

« To keep our share of the growing class
~ Additive benefit to RECORD non-inferiority result

« However this gap may be permanent
~ RECORD has a fower event rate than expected

PROPOSAL: |
Fill this gap with an outcome study reporting in 2007
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The proposal is to have all Qutcomes data
reporting back in 2007

Adopt:
Long term glycaemic control

ACS:
CV outcome data

se+a/ DREAM:
~Petdys disease progression
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Timely CV Qutcomes data would more than filithe
RECORD “potential gap” and would have twice the
impact on our salas than PROactive

: Forecast incremantal sates as at 2010
m

PROactive Post A0S
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Key Commercial Study Requirements

In-Licence

Powered for superiority

Results in 2007

(COREENOREF=—

PROVIDED TO THE COMMITTEE ON FINANCE

K|
PURSUANT TO SENATE RULE XXIX, GSK CONFIDENTIAL GSK101_ 000055393



241

METABOLIC
GENTRE OF
EXCELLENCE

Proposal

Initiate plans for an Avandia CV outcome study to
report in 2007

«

Kick off the study only after review of resuits from
Proactive in Sept 2005 and assessing benefits / risks

¢ Canadian interest
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From:  Alexander R Cobitz

Date
6/16/2005 4:18:47 PM

Sent

To: Andrew 2 Zambanini

CC: Alexander R Cobitz; Joanna M Balcarek; Lawson 2 Macartney; Margaret 2 Sowell; Murray
W Stewart; Nevine Zariffa; Robin 2 Saltzman; Hubert S Chou

Subject: Re: European Post-ACS Study: AVD104821

Andy,
1 understand the need to start putting together something at risk,
As we bring this forward and as we have discussed, we will need to ensure

that the history of the last peri-MI study proposed is clear (including the
ini k as you had ioned to Trevor).

Alex

Alexander R Cobitz, MD, PhD

Senior Director Metabolism

Clinical Development and Medical Affairs
GlaxoSmithKline

(610) VDN

Andrew 2 Zambanini/PharmRD
16-Jun-2005 12:06 ~ MDC CVM Europe, Greenford  Building 20E, Ground Floor, 09 C
#711 3241, +44 (OUERNRINR, Mobile: -+44 (0)NNEG_G

To

Alexander R Cobitz/DEV/PHRD/SB_PLC, Joanna M Balcarek/PharmRD/GSK@GSK

oc

Robin 2 Saltzman/DEV/PHRD/SB_PLC@GSK, Margaret 2 Sowell/PharmRD/GSK@GSK,
Nevine Zariffa/PharmRD/GSK@GSK, Murray W Stewart/DEV/PHRD/SB_FLC@GSK, Lawson
2 Macartney/DEV/PHRD/SB_PLC@GSK

Subject

European Post-ACS Study: AVD 104821

Dear Alex and Joanna,
1hope I didn't surprise you too much with my question to Trevor post GSB!

Last week EMED agreed funding for the proposed European Avandia in Post-ACS
patients study and the plan is to get much of the study organised at risk

pending the results of PROactive due on Tuesday September 13th. Althongh the
study proposal has been evatuated at the ClinMT, CommMT, Project team and at
the US-EU MDC review forum, I am aware that both Robin and Nevine have
probably not heard much about this study and the plan is to bring it to the

PROVIDED TO THE COMMITTEE ON FINANCE
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MDM in July for discussion. Statistical support has been provided by Norbert
Banik in Germany as originaily this was to be a Germany only study.

In terms of timelines, I'd like to take the protocol to PRF after the MDM
discussion, and if possible take the protocol to GSB in August so that we can
finalise the protocol in anticipation of the PROactive data. Clearly no
patients will be recruited until will have made a decision based on the go-no
go criteria from the PROactive data. However there is a great deal of EU
commercial push to initiate this study in 2005.

I have attached copies of the latest draft of the concept protocol and slides

that provide a summary of the study. I'd welcome comments from everyone and
in particular Nevine and Robin, and if necessary T will organise some time

with both of you in advance of the MDM in July to go over any issues that you
may have.

Kind regards,

Andy Z

<<, B> <<, >
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[Alex] On December 2, 2004, the Avandia Cardiovascular Event Modeling Team (or whatever
we decide to call ourselves for the purpose of this document) reviewed with the Global
Safety Board (GSB) plans for a statistical analysis of cardiac adverse events drawn from the
integrated clinical trials data for rosiglitazone (RSG). Endorsement to conduct the proposed
analysis was not granted due to a number of GSB concerns., The purpose of this briefing
document is to address these concems, as mandated, and complete the situational analysis
begun at the previous meeting. Thereby, the team hopes to gain GSB endorsement to
conduct the previously proposed RSG cardiovascular analysis.

[Missy] Background:

« Why we initiated this activity (see oid briefing document)
In integrated clinical trials safety data for rosiglitazone used in combination with insulin, the
incidence of CHF and events typically associated with myocardial ischemia were higher in patients
treated with a combination of RSG plus insulin than with insulin alone. Small numerical
differences in the incidence of CHF and other cardiac events have been noted in some other
rosiglitazone studies although the actual number of events was very low.

Request from GSB to provide est of relative risk and confidence interval for non-CHF CV events
for the RSG-+Insulin combination vs. Insulin monotherapy.

From GSB minutes, 30-Jun-2004, at which data from study 211 (RSG in Class I & Il CHF and
T2DM) was discussed, the following was noted: “The cardiac disorders
statements in the clinical trial data subsection of the Adverse Reactions section of
the GD'S were discussed and it was agreed that meta-analyses of the refative risk of
CHF and ischaemic events for RSG versus contro] are required. The team was
asked to provide an analysis plan for the meta-analyses to GSB within the next 1-2
months.

GSB was assured that the DSMB are closely monitoring all cardiovascular events associated with
RSG and data from all ongoing cardiovascular studies are due 2008/9. Also, the
team is intending to update the slide that was presented to GSB in March 2002
showing CHF incidence rates,”

In addition, the World Health Organization's (WHO) Uppsula Drug Monitoring Center (UMC)
has notified GSK of a review of postmarketing safety with regard to
“Thiazolidinediones and cardiac disease” that appeared in the WHO newsletter
SIGNAL. This review was undertaken in response to elevated reporting ratios for
a variety of cardiac events (e.g. cardiac failure, cardiomegaly, myocardial ischemia,
myocardial infarction, and angina pectoris) for patients receiving thiazolidinedione:
including rosiglitazone, With regard to the post-marketing reports of cardiac
adverse events including heart failure and ischaemic events, external cardiologists
have concurred that in some cases fluid retention sufficient to exacerbate heart
failure may be attributed to rosiglitazone. However, , in the absence of
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appropriately powered controlled trials or of large epidemiological surveys with
appropriately defined controls, the role of other risk factors and prior vascular
events must be taken into account in assigning causality.

No other cardiovascular problems have been clearly related to rosiglitazone.”

Other events, such as renal failure, acute coronary syndrome (including myocardial infarction,
occasionally fatal),stroke, and sudden death occurred in patients receiving
rosiglitazone; but the temporal pattern of their occurrence and the associated
findings provide no basis for an inference that the events resulted from use of the
drug, Notably, such events are not uncommon in patients with type 2 diabetes
mellitus; thus, in the absence of appropriately powered controlled trials or of large
epidemiological surveys with appropriately defined controls, the role of other risk
factors and prior vascular events must be taken into account in assigning causality.

Current Environment:

1. Inlight of recent publicity regarding the safety of a variety of medications, the
pharmaceutical industry has fallen under ever increasing public scrutiny. This has resulted
in the expectation that all clinical trial results be made public. GSK has responded by
establishing a Clinical Trials Registry (CTR). The availability of the CTR enables
investigators to conduct their own post-hoc analyses, as exempilified by a recent report
published by Prescrire, alleging that rosigli t is iated with i d mortality
over that of control. Because the studies in the CTR vary in duration, design, and
patient population, such post hoc analyses is generally inappropriate. Indeed,
prospective outcomes studies, as well as analyses of clinical trials utilizing models
which address the specific limitations of heterogeneously pooled data, offer more
reliable conclusions. With respect to the former, GSK has undertaken a number of
prospective cardicvascular outcomes trials (transition to Andy below)

2. [Andy] Summary of GSK prospective studies: what they will and won't teli us [table
from external reviewer documentation}

3. [Andy] RECORD: what will it provide, what will it not provide (no mono, no insulin;
excludes patients w/ previous events; low event rates)

4. [Andy] PROACTIVE results to be coming soon-—need 10 be able to respond to a variety
of different outcomes

o Communications plan in place for various possible cutcomes of PROACTIVE

[Missy] Need for Analysis
1. itis the right thing to do: appropriate medical governance by monitoring
integrated safety database. This analysis is the next logicai step in the
ongeing monitoring of cardiac safety with RSG. To be able to best
describe to prescribers and reguiators ... for best patient care—
appropriately communicate findings
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2. More appropriate and informative analysis than either incidence rates or
a simple relative risk calculated for insulin+RSG regimen

3. Provides the most robust quantitative assessment of cardiovascular risk
across all currently licensed indications for rosiglitazone: monotherapy,
in combination with Met, SU or Met+SU, in combination with insulin

[Mark] Proposed Analysis

Actions Requested by GSB at Dec 2, 2005
+ [Mark] External Review—-internal GSK cardiologists review; 2 external cardiologist and
1 external statistician review; are implementing input from them
o Has influenced proposed analysis described above
o Reviewers agreed with basic approach
o Modified statistical approach
o Review of individual verbatim terms and narratives where available to determine
assignment to CHF or myocardial ischaemia
« [Andy] Mechanism
« {Andy] Communications plan—MDM endorsement

[Later] Team requests endorsement to initiate plan ASAP
+ May need to prospectively inform EU regulators of our plan to conduct analysis

PROVIDED TO THE COMMITTEE ON FINANCE
PURSUANT TO SENATE RULE XXIX. GSK CONFIDENTIAL GSK101_000055065



249

FOOTNOTE 76



250

Briefing Document for 27 June 2005 PMB
Avandia Cardiovascular Modeling Plan

The objective of this briefing is to inform PMB regarding a GSB endorsed analysis of
cardiovascular event data from the AVANDIA clinical trials.

Background

In intcgrated clinical trials safety data for AVANDIA (rosiglitazone, RSG), the incidence of
heart failure (CHF) and events typically associated with myocardial ischemia were higher in
patients treated with a combination of AVANDIA plus insulin than with insulin alone. Small
numerical differences in the incidence of CHF and other cardiac events have been noted in some
other AVANDIA studies and in some integrated datasets although the actual number of events
was very low.

During discussions of a proposal to add text to the AVANDIA GDS regarding the incidence of
ischemic type cardiac events in RSG+Insulin clinical trials, GSB requested an estimation of the
relative risk for pooled ischemic (non-CHF) cardiac events. Following review of this information
GSB and subsequently Global Labeling Committee (GLC) approved the amendment to the
AVANDIA GDS.

In January 2004, the World Health Organization's (WHO) Uppsula Drug Monitoring Center
(UMC) notified GSK of a review of postmarketing safety with regard to “Thiazolidinediones and
cardiac disease” that appeared in the WHO newsletter SIGNAL. This review was undertaken in
response to elevated reporting ratios (i.e. greater than expected by chance) for a variety of
cardiac events (e.g. cardiac failure, cardiomegaly, myocardial ischemia, myocardial infarction,
and angina pectoris) for patients receiving thiazolidinediones including AVANDIA.

GSK has closely monitored postmarketing reports of cardiac adverse events since the launch of
AVANDIA. Shortly after the US launch of AVANDIA, an external board of cardiologists' was
established to review reported post-marketing adverse cardiovascular events. Based on their
review they have concluded “that in some cases fluid retention sufficient to exacerbate heart
Jailure may be attributed to rosiglitazone. ” For reports of other cardiac events, the external
consultants have stated that “the femporal pattern of their occurrence and the associated
findings provide no basis for an inference that the events resulted from use of the drug. Notably,
such events are not uncommon in patients with type 2 diabetes mellitus; thus, in the absence of
appropriately powered controlled trials or of large epidemiological surveys with appropriately
defined controls, the role of other risk factors and prior vascular events must be taken into
account in assigning causality.”

Following on from the above, and after ad hoc discussions with GSB members, GCSP and
Clinical agreed that a similar but more refined statistical approach to that requested by GSB for
the RSG+Insulin non-CHF events would be helpful in evaluating cardiac safety in the larger
AVANDIA clinical trial experience. Specifically, such an analysis would better characterize the
association, if any, between AVANDIA and heart failure or ischemic type cardiac events.

! In 1Q2004, GSK and the external cardiologists agreed that with the bencfit of nearly five years of marketed
experience, in the future the opinion of these cardiologists would be solicited on an ad hoc basis.
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Importantly, such an analysis would provide insights on cardiac safety while awaiting data from
ongoing studies (see Appendix for additional details) and might also provide important insights
regarding treatment regimens not specifically addressed in these studies.

Planned Analysis

To characterize the degree of association, if any, between AVANDIA and events of congestive
heart failure (CHF) or myocardial ischemia, a detailed plan for statistical analysis of the
AVANDIA clinical trials program has been developed.

Key features of the analysis include:

e Data from controlled, randomized, double-blind clinical trials.

o Events to be analyzed include CHF and myocardial ischemia, where individual verbatim
terms or serious adverse event narratives were reviewed in a blinded fashion to define event
assignment.

o Statistical modeling methods (logistic regression) will adjust for important patient risk
factors and baseline characteristics, plus duration of treatment with double-blind study
medication.

e Primary analysis will be based on serious adverse events (SAEs) of CHF and myocardial
ischemia, with a supplemental analysis of all adverse events of CHF and myocardial
ischemia.

e Primary output of analysis will consist of estimates of relative risk (point estimates and
confidence intervals) for AVANDIA vs. active control and placebo.

e Separate estimates will be provided for the various AVANDIA treatment regimens: as
monotherapy, in combination with metformin, in combination with an SU, in triple therapy
(RSG + metformin + SU) or in combination with insulin.

Development, Review, and Endorsement of Analysis Plan

The analysis plan was developed by a group of physicians (clinical and GCSP) in conjunction
with statisticians from BDS. Additional review and input was provided by senior leadership
within the CVM MDC as well as the GSK Internal Cardiology Board. External input was
solicited from both cardiologists and an external statistician

The analysis has received endorsement from the AVANDIA Project Team, AVANDIA ClinMT,
ComMT, CST, CVM MDC and CVM MDM, and Global Safety Board.

Scenario Planning and Communications Plan

Results of the analysis will be communicated to regulatory authorities and will be made public.
A detailed scenario plan has been developed and endorsed by the MDC and GSB. A detailed
plan for internal and external communication of the outcomes of this analysis has been prepared
in conjunction with the AVANDIA Global Issues Management Team.
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Appendix

Prospective Cardiovascular (CV) studies with AVANDIA

GSK has invested in a number of studies examining the potential benefits of AVANDIA for the
modification of the atherosclerotic process (Table 1). The majority of these studies are
examining changes in arterial wall structure or plaque morphology in patients with established
coronary heart disease (CHD). Standard safety monitoring has been incorporated into all these
studies and in addition, conduct of study 521 will include an Independent Data Monitoring
Committee (IDMC).

Outcome Studies using AVANDIA
There are also a number of outcomes studies utilizing AVANDIA that evaluate the development
and progression of T2DM and also the development of cardiovascular events (Table 2).

The non-GSK collaborative studies are utilizing AVANDIA as part of a treatment strategy that
includes a number of different anti-diabetic agents and these studies are not designed to assess
the CV profile of AVANDIA compared to other agents. Studies such as DREAM and ADOPT
(GSK study 048), although not primarily designed as CV outcome studies, are collecting data in
patients with impaired glucose tolerance and early T2DM.

RECORD (Rosiglitazone Evaluated for Cardiac Outcomes and Regulation of glycaemia in
Diabetes) is the only study primarily designed to assess cardiovascular outcomes with
AVANDIA. The anticipated average treatment duration is 6 years and the study is due to
complete in 2009. This is an open label, randomised study in patients with T2DM, comparing
the combination of AVANDIA and either metformin or sulphonylurea (SU) versus metformin +
SU on cardiovascular endpoints and glycaemia. The primary objective of this study is to
compare the time to reach the combined cardiovascular (CV) endpoint of CV death and/or CV
hospitalisation between those patients treated with AVANDIA combination (AVANDIA group)
and those treated with SU+metformin combination in patients with T2DM who are inadequately
controlled on either metformin or SU alone. The study is powered to test the hypothesis that the
AVANDIA group is non-inferior to the non-AVANDIA group when comparing the hazard of
observing the combined primary endpoint of CV death and/or CV hospitalisation. If non-
inferiority holds true, a test for superiority will be performed.

Important limitations of RECORD include:

e RECORD does not utilise AVANDIA either as monotherapy or in combination with insulin
and therefore this study will not provide any information regarding the cardiovascular profile
of AVANDIA when used in either of these regimens.

o Current labelling for the combination of insulin and AVANDIA suggests that there
may be an increased risk of CHF and other cardiovascular events with this
combination, and there are no ongoing prospective studies that will provide
clarification on this issue.

o This study recruited ‘typical’ patients with T2DM that required dual combination therapy
with oral anti-diabetic drugs. Therefore a small proportion of patients were ‘high risk’ as
defined by the presence of a history of established CV disease (see PROACTIVE below).

e Results from the study will not be available until 2009.
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o The current observed event rate for the primary endpoint is very much lower (approximately
3.5% per annum) than that anticipated in the original protocol (11% per annum). A number
of activities are ongoing to address this situation.

CV Studies with Other Marketed TZDs

Two studies are ongoing evaluating the effects of pioglitazone (Actos) on vascular structure
(CHICAGO - IMT and coronary calcium score, and PERISCOPE - IVUS) and are due to
complete in 2007.

The PROACTIVE (Prospective Pioglitazone Clinical Trial in Macrovascular Events) study
completed in 2004 and is due to be reported at the European Association for the Study of
Diabetes (EASD) Annual Meeting in September 2005. This study evaluated the cardiovascular
effects of pioglitazone in over 5000 high-risk patients (established coronary heart disease or
peripheral vascular disease) with T2DM. The combined primary endpoint for this study included
all cause mortality, nonfatal M1, acute coronary syndrome, cardiac intervention (PCI or CABG),
stroke, leg amputation or revascularisation. The secondary endpoints include CV mortality and
the individual components of the primary endpoint.

A communications package has been developed by GSK to address possible scenarios that may
arise from the presentation/publication of the PROACTIVE data.

Table 1: Ongoing mechanistic cardiovascular studies utilizing AVANDIA

Study Status Established | Duration and Subject Numbers | Data
CHD? available
49653/334 Carotid IMT Completed Some 12 months, 200 T2DM, 356 non- | Q2 2005
T2DM
49653/278 Carotid IMT Completed Yes 12 months, 200 non-T2DM Q2 2005
49653/351 Carotid MRI Ongoing Some 60-weck pilot, 60 T2DM Q4 2005
49653/405_Coronary IVUS Ongoing Yes 6-month pilot, 60 T2DM Q3 2006
102268 ETT in CHD Ongoing Yes 12 weeks ETT, 80 T2DM Q3 2006
49653/416 Vein Graft IVUS | Ongoing Yes 12 months, 280 T2DM Q12007
104490 _ ETT in CHD Ongoing Yes, 12 weeks ETT, 80 non-T2DM Q12007
49653/521 Coronary IVUS Ongoing Yes 18 months, 634 T2DM 2007
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Table 2: Ongoing large studies utilizing AVANDIA where CV event data will be available

Ongoing studies C date Number of patients
Non-GSK Collaborative Studies-ongoing:
Primary CV Outcome
e 297 (BARI-2D) (2009) n = 2600
* 294 (ACCORD) (2009) n = 10000
e 244-(VADT) (2008) n=1700
CV Safety in Long-term Diabetes Prevention (2007) n=4000
Study: 281(DREAM)
GSK sponsored Studies:
CV Safety in Long term Glycemic Outcome (2006) n> 4200
Study:048 (ADOPT)
RECORD (Study 231) EMEA commitment (2008) n>4000
5
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From:  Andrew 2 Zambanini
Date 7/26/2005 12:56:05 PM
Sent
To: Sanjay 2 Jariwala; Nikki M Yates

CcC: Joanna M Balcarek

Subject: Fw: URGENT ACTION NEEDED TODAY - brief David Stout on RECORD

Dear Sanjay and Nikki,

Ron Krall has asked Lawson to provide anurgent update to David Stout
regarding RECORD. In particular he has asked for 'our intent to manage
information flow in Europe to manage the competitive situation’. Clearly we

can provide a summary of the communications around PROactive but I wonder if
you could put a few together ding the jcations piece
around RECORD. T have attached below a draft of what we hope to provide to
Lawson but this will be reduced in size. We need to provide this to Lawson

by eob today. Please give me a call if we need to discuss further,

Apologies for the short time-line.

Kind regards,

Andy Z

----- Forwarded by Andrew 2 Zambanini/PharmRD/GSK on 26-7ul-2005 02:51 PM

Andrew 2 Zambanini/PharmRD
26-Jul-2005 13:51  MDC CVM Europe, Greenford Building 20E, Ground Floor, 09 C
#711 3241, +44 (O/SEEEENR, Vobilc: +44 (0)

To
Joanna Balcarek, Alex Cobitz, Jill Donaldson
o

Subject
Fw: URGENT ACTION NEEDED TODAY - brief David Stout on RECORD

Dear All,

1 have attached a brief summary of the RECORD and CV programme for RSG. It
is probably still too fong so we will need to cut back further. On key thing

that is missing is the "intent to manage information flow in Europe to manage

the competitive situation”. Nikki is in Philly at the moment so I wonder

whether we need to ask her for her input on this?

Please tweak/add comments as necessary.

Kind regards,
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Andy Z

Forwarded by Andrew 2 Zambanini/PharmRD/GSK on 26-Jul-2005 01:46 PM

Nadine Ryder-1/DEV/PHRD
26-Jul-2005 11:29  CVMMDC HB83/L3, NFSP(S) Tel: SNEGES Fax: SN,
External Tel; (0)Nn_—_\

To
Jill X Donaldson/PharmRD/GSK@GSK, Andrew 2 Zambanini/PharmRD/GSK@GSK

¢
Lawson 2 Macartney/DE V/PHRD/SB_PLC@GSK, Murray W Stewar/DEV/PHRD/SB_PLC@GSK
Subject :
Fw: URGENT ACTION NEEDED TODAY - brief David Stout on RECORD

Jil/Andy - Please can you respond to Lawson in Murray's absence,

----- Forwarded by Nadine Ryder-1/DEV/PHRD/SB_PLC on 26-Jul-2005 11:24 AM

Lawson 2 Macartney/DEV/PHRD
26-Jul-2005 10:35

To

Joanna M Balcarek/PharmRD/GSK@GSK, Alexander R Cobitz/PharmRD/GSK@GSK, Murray
W Stewart/DEV/PHRD/SB_PLC@GSK

o

Subject
Fw: URGENT ACTION NEEDED TODAY - brief David Stout on RECORD

can you guys put this together today and let me have it ASAP include the
additional CV studies we are proposing..the ACS study and the MRJ imaging.

Dr. Lawson Macartney,

Senior Vice-President, WW Development

GlaxoSmithKline,

RN 0315

te] 610 -

Fax 610 I_—_—-

assistant (=) 610 GIE__N_

-+« Forwarded by Lawson 2 Macartney/DEV/PHRD/SB_PLC on 26-Jul-2005 05:33 AM
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Ronald L Krall/MGMT/PHRD
26-Jul-200505:12  Worldwide Development Upper Meron  610-270-6107

To
Lawson 2 Macartney/DEV/PHRD/SB_PLC@GSK
o

Subject
URGENT - brief David Stout on RECORD

Lawson, David Stout needs a 2 paragraph written brief on the event rate in
RECORD and our intent to manage information flow in Europe to manage the
competitive situation. He also would appreciate a phone call on Wednesday to
talk him through it. all in preparation for results meeting Thursday, in

case he gets questions. He is in CET on Wed in London GSK house, but try him
anytime, phone number 2 15-SNNN

thanks
Ron

Ronald Krall, MD
GlaxoSmithKline Pharmaceuticals
70 Swedetand Road

King of Prussia, PA 19406
Office:610-:

Cell; 434- S

Fax # 6104800

<<, >
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MDC Briefing Document
Ad-hoc meeting 18™ July 2005

AVD104821: rOSIGLITAZONE IN post-acs patients

A double-blind, placebo controlied study ining the role of rosigli for the
prevention of cardiovascular events in patients with Type 2 diabetes mellitus
immediately following high risk acute coronary syndromes.

Aims

1, Provide MDC executive members with a clear rationale for the European need for
this proposed study

2. Provide an overview of the study design and outcomes

3. Provide an update on timelines and key milestones

European Commercial Need

A recently completed evid gap analysis completed by the Metabolic Centre of
Exccllence, has identified the nced for the rapid generation of clinical cndpoint data to
support the superiority of rosiglitazone (RSG) for the prevention of future
cardiovascular clinical events in patients with T2DM. Publication of the PROactive
data may result in important commercial disadvantages in Europe. We therefore have
the opportunity to start a CV outcomes study with the aim of getting superiority data
in 2007,

Although a number of large studies evaluating the potential cardiovascular benefits of
RSG are ongoing (Table 1), there are important limitations. The primary endpoint in
RECORD is powered for non-inferiority and taking into account the low observed
event rate, it is unlikely that this study will demonstrate any potential for RSG
combination to be superior int terms of the primary endpoint compared to SUMET
combination therapy, DREAM and ADOPT are collecting CV safety data, but these
are low CV risk populations and it is unlikely that RSG will be superior to controls for
the prevention of CV events. The non-GSK collaborative studies are utilizing RSG as
part of a treatment strategy that includes a number of different antidiabetic agents and
these studies are not designed 1o assess specifically the CV benefits of RSG compared
to other agents.
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Table 1: Ongoing large studies utilizing RSG where CV event data available

Ongolng studies Completion date Number of patients
RECORD (Study 231) EMEA commitment (2008) w4000
Non-GSK Collaborative Studies-ongoing
*  Primary CV Outcome
* 297 (BARL-2D) {2009y n=2600
* 2% (ACCORD) {2009) n=10000
*  244(VADT) (2008) 1=1780
CV Safety in Long-term Diabetes Prevention 2007y n=4000
Study: 281{DREAM)
CV Safety in Long termn Glycemic Outcome Study: £2006) 1>4300
048 (ADOPT)

Background to study design and evaluation

Following the presentation of the DIGAMI-2 data at the EASD in Munich in
September 2004, Dr. Nico Marx approached colleagues in GSK Germany with a
proposal to evaluate the potential cardiovascular benefits of RSG in T2DM patients
who had recently suffered a myocardial infarction. The original proposal was for a
multicentre study 10 recruit 900 German patients, but it soon became clear on further
evaluation of the proposed study that a much larger number of patients would be
required to power the study appropriately.

In parallel with these discussions, GSK Canada held an advisory board with local
cardiologists to discuss the potential benefits and further development of RSG for
cardiovascular disease. There was great interest in evaluating the CV benefits of RSG
in a high risk population of patients with acute coronary syndrome (ACS). Following
the advisory board, GSK Canada approached the MDC in Europe and suggested a
potential collaboration on this project with European LOCs.

The proposed study has undergone extensive internal and external evaluation. These
groups inchide the AVANDIA Clinical and Commercial Matrix Teams, AVANDIA
Project Team, European Metabolic Medical Team, Joint US/European Metabolic
MDC Clinical review group and EMED. Furthermore comments and feedback have
been sought and incorporated from GSK physicians and scientists who are working in
the ACS therapy area. The concept protocol was also reviewed and rewritten
following discussions with an expert panel of cerdiologists and diabetologists
{Appendix I).
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Potential issues regarding study design

The rationale for evaluating the potential role of RSG in high risk ACS patients is
provided in the concept protocol (see additional documents). However potential
issues regarding study design are listed below:

1. Why choose high risk patients with ACS?

The DIGAMI-2 study clearly demonstrates an unmet medical nced for T2DM patients
with high risk ACS. CV morbidity and mortality remains high in this population
despite the use of insulin both acutely and chronically and improvements in glycaemic
control. Alternative strategies that influence vascular and ventricular remodelling
should be evaluated.

This high risk group of patients has a very high CV event rate (20% MACE per
annum) and both clinically and statistically significant benefits will be observed within
the proposed median 16.5 months treatment period.

2. Are there potentially detrimental effects associated with RSG when given to
this population?

Patients with ACS may have evidence of acute left ventricular dysfunction. The
protocol therefore proposes that all patients should be cardiovascularly stable at the
time of randomisation, that all coronary interventions have been completed and there
be no clinical evidence of symptomatic heart failure. A time window of 7 days
following hospitalisation has been provided for patients to be randomised. Furthermore
patients will initially receive RSG 2mg od. This dose has been evaluated in patients
concomitantly treated with insulin, and there was no evidence of significant fluid
retention (no clinically or statistically signi di inh it were
observed compared to placebo and fewer AEs of ocdema were seen in those treated
with RSG Z2mg compared to placebo). These findings have been confirmed in a large
cohort of non-diabetic patients with psoriasis.

The dose of RSG will only be increased to 4mg following 1 month of treatment with
RSG 2mg od, in patients where there no evidence of clinically relevant fluid retention
and where there is no severe LV systolic dysfunction.

3. What is the optimal treatment duration?

Previous studies of similar design have treated patients for a total of 2 years. However
as described above there is a need to obtain data in 2007. The proposed ACS patient
population has been ‘enriched” by focusing on troponin positive T2DM patients and
furthermore although the minimum duration of treatment will be 1 year, the estimated
median duration will be 16.5 months. The IDSM and steering committees will receive
periodic updates during the recruitment period and randomised treatment periods of
the blinded event rates.
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Timelines and Milestones

The key milestone for the team is the presentation of the PROactive data in September
at EASD. The results of this study will determine whether the proposed study
initiates. Key Go-No Go criteria are as follows:

The team would welcome the MDC’s guidance on quantifying the specified increases
in mortality and non-fatal MI described above.

Both operationat and MDC activities relating to study start-up are to be performed at

risk; when a GO decision is made in mid-September, this will permit a FPFV date of
27 December 2005.

ADD GANTT chart timings

Potential risks:

1. ‘grey’ data from PROactive requiring further evaluation impacts on initiation of
study. As the eCRF and protocol need to be finalised in parallel, any changes to these
as a result of PROactive data will impact on study initiation date.

2. Lower event rate than anticipated. Event rate will be evaluated during course of
study and in particnlar during the 9 month recruitment window. If necessary
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recruitment period can be extended or overall study duration can be increased. Time
and budgetary impact for both scenarios.

PROVIDED TO THE COMMITTEE ON FINANCE
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Appendix 1

External contributors to the concept protocol:

N. Marx, Germany (O)
H.-U- Haring, Germany (D)
€. Hamm, Germany {C)
1.-C. Tardif, Canada (C)

1. Mancini, Canada (C)

M. Laakso, Finland (D}

P. Valensi, France (D)
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Avandia 211 CHF study

Senior Review of
Additional Analysis

PROVIDED TO THE COMMITTEE ON FINANCE
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Meeting #1

¢ Share sensitive data from 211 study which
may have global implications

» Echo data - positive
» Safety profile - ‘as expected’
» Many outstanding questions

Aims of meeting #2
« Presentation of ‘Post hoc¢’ data
» Feedback from senior review team

496537211 Prefliminary Data: 2
Subject to Revision

PROVIDED TO THE COMMITTEE ON FINANCE
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211 Study Design

110 patient:
RSG + background anti-diabetic therapy* ‘

+ Background therapy: Dict & Exercisc only; monotherapy or dnaf
e—Rnd | combination therapy. Background therapy may be adjusted if greater
giyesenic conteol is required or in resporise (0 hypoglycaemis.

Type 2 Dibetes +
CHF (grade 11

Placebo + background anti-diabetic therapy* ]

Treated with

ACEI + diuretic i
at entry 114 patients
T T
Visit 1 2 3 4 5 & 7 8 9 10 1
Week -? [ 4 3 2 1 20 28 3% M4 STz
Echo Ercho Echo

49653/211 Prefiminary Data: 3
Subject to Revision

1 would now like to discuss the study design in more detall.

As discussed earlier, 200 patients with T2D and NYHA Grade /il CHF, who
are treated with at least an ACE!, will enter a 4-week single-blind placebo
run-in. Within 7 days of Visit 1, patients will undergo a screening echo to
assess EF,

If at Visit 2, 4 weeks later, the patient meets all inclusion criteria and none of.
the exclusion criteria, they will be randomised into the study to receive RSG
or placebo in addition to background anti-diabetic therapy ina 1 : 1 ratio.
Throughout the study patients should be treated to an FPG of 7.0 m Molar.
Background therapy may consist of D & E only or with oral monotherapy or
dual therapy. Background therapy may be adjusted if greater glycaemic
control is required or in response to hypoglycaemia.

Throughout the 1 year study, there are a total of 11 visits. For visits 27,
the visit interval is 4 weeks 7 days and then 8 weeks + 14 days from visit 8
to 11,

The next section of this presentation will look at the main Inclusion and
exclusion criteria.

PROVIDED TO THE COMMITTEE ON FINANCE 3
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Primary Objective

® To compare the change from baseline of EF following 52
weeks of treatment in the Efficacy Evaluabie population.

* The hypothesis to be tested is that rosiglitazone is non-
inferior to control in the change from baseline to week 52 for

EF in the EE population

© if rosiglitazone was non-inferior, test for superiority for EF in
the ITT with LOCF population

A9653/211 Preliminary Data: 4
Subject to Revision
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211 - Absolute EF by visit (EE)

Avandia 211 - Absolute EF by Visit
{EE 14.1b}

CON +/- SE
RSG +- SE

LVEF {%)

0 2
Weeks

49853211 Preliminary Data;
Subject to Revision
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Secondary Objectives (ITT+LOCF)

e Cardiac Structure & Function

- EF No Change - Not superior
- LVEDVI No change

- LVESVI No change

~ LvMmi No change

— Cardiac index No change

BM! - no effect

49653/211 Preliminary Data:
Subject to Revision
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Secondary Objectives (ITT+LOCF)

® Diastolic Filing Parameters
~ E:A ratio Significant ™ RSG v VCON
- VRT No change
— Deceleration time  No change

® Glycaemia

-~ HbA1c Significant & RSG v 1 CON
-~ FPG Significant & RSG v A CON
49653/211 Preliminary Data; 7

Subjsct to Revision
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211 - Absolute HbA1c by Visit (ITT)

Graphof 14.9a
48653/211 Preliminary Data: 8
Subject to Revision
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8
PURSUANT TO SENATE RULE XXIX, GSK CONFIDENTIAL GSK101_000050252



275

Post hoc - HbA1c v EF - NYHA |

Flot ot Changs i WEAIC and thance in EF

[RROPRS, Lot 54 LTE RN

PR

Overall

Corretation: -0.02096
pealus: 04781
R 79

Placevo
0.10510

004121
0.4370 08199
46

49653/211 Preliminary Data;
Subject to Revision

owe n3
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| Post hoc - HbA1c v EF - NYHA Il

e eTnARRAT N

z,
"

Overall
Coretation: -0.08346
p-vatus: g.4128
N: E

Placebo @itazons
802351 £0.03507
0.8754 08023

7 st

49653/214 Preliminary Data:
Subject to Revision
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Adjud. M&M - Incidence

Dace Source Table 15.9.2

11 Randomized Petients

Summary of Caxdiovasculer Jothsdity end Mortelity Events

Treatpent

PLACERD ROSIGLTTAZONE Tatal

=119} =130} (H=224)
Buipoint
ToTRL 2 (254 45 {4s9n) ¢ 3n0%)
A1 Uawse Morvaltny or Boxsening of CHY 8 {08 o 10.0%) 18 ¢ 85y

*

AL Canse ¥ortaiity 1 5 {4 8§ 7y 13 {58y
Cardiovasculat Death 4 (359 3 oA 91 40y
€ Hospitatizationk 15 {1328 sy 3% | 18.1%)
Worsening of CRY or Passible Yorseming of CHF §{ a8y 7 {6 uof oA
orsening of CHF 4 35y 5 (s 9 {40y

*1- NB - §/5 LTFU still living so no effect on this data

496531211 Prefiminary Data: k2]
Subject to Revision
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Adjud. M&M - Incidence

Treatsent
TACERD ‘ROSTGLITAZONE Tozal
(Nl 14 5-110) (B-z2d)
Eadpoint.
Hew or Yozsentng Oedens 10 895 B (25,5 M {108
Hew or Forsening Jedesa Without Yorsening of 8 0% LA 0) LN ER
CRF ot Possible Vorsening CHF
Fev or Vorsening Oedena Vithout Centounding 706y 13 giLey 0 {84
Factors
Hev or Yarsening Dysproes 18 (187 W {64 48 {244
v ot Uorsening Dysprnota Withaue Worsening JUN§TE- ) B (2 @2 11884
of CHF or Poasible Sorsening CAF
Few oc Vorsening Dyspnoea Without 13 ¢ 1Le) 218 25 12y
Confownding Factozs
Tncresse in CHF Medscation 2 {1y % {327 56 { 25.0%)
49653/211 Preliminary Data: 12
Subject to Revision
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Post Hoc - Breakdown of CV hosp
On-therapy events (not PIDs)
RSG CON
Non-CV Non-CV 16 7
Bppendicitis, haematemesis, pancreetitiv. GI bieed. aeromioplasty, ovadan cyst,
2 % fraciure, renai faiturs, ces on. gail stones, hyposat ‘swiivary glend Ca, heris, gastroent.
‘ehda pain, Fectal blood ioss, proymonia x2, pysionsphritis. pragiets Co
cv M 3 0
W. CHF 9 8
Stroke / TIA 2 2
Atrial Arr 0 0
Vent Arr 1 1
Unstable angina 1 2
Op/prod/invest: 0 0
Other 4 2
Anginax2 poss anging
Unstable ang dysproe
Palps
49653/211 Prefiminary Data: 13
Subject 1o Revision
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RSG

Non-CV Non-CV )

Onsph <a. pleural of, waight oss, herpes,
scule chotecysils. kdney taiure.

cv Mi
W. CHF
Stroke / TIA
Atnial Arr
Vent Arr
Unstable angina
Op/prodfinvest
Other

OOV O W

496531211 Prefiminary Data:
Subject fo Revision

Post Hoc - Breakdown of CV hosp
Post-therapy events (not PIDs) - EWD patients

CON

2

Lung Ca, aotiz sneurysm

OO0 0O WO

PROVIDED TO THE COMMITTEE ON FINANCE
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Brsotivy Mnalysts 4
Sumary of fardiovmscules Borbadity and Nortalisy Buaces by IVEL
11 Pacdoized PRttt
¥ 1 W I w1 wom 1t
Tespoint =5 aos0) @ ey
ALL Couse Hertaiaty or ermining of GIF 31 sen § ¢ sam 21 em LEE-X )
AL Cuase Bormalicy 2 5o 34 Som 1tz T 040
Sardiovecatar Deth 2 (3m 7 ¢ 2m 0 s ¢ 7E
7 Maspiealivacion BT Ry TETEDT
Borsentns of GBI or Pesstile Vorsaing Lt 3¢ som 3 ¢ o0 + e
ws oHF
Versming ot CBY [T 3¢ som Lt eam <t sm
Far or Vorswing Gedesa 31 580 7 (um 5 L0 2 tam
Hrs or Yorsmsng Gedens Vithork FREEN & (0on R @A
Warsentng ot CEP ox Bossible Norseuny
cwr
New ot Vorseng Gedera Viehor z ¢ 3w 5 ¢ oaam 2 ¢ am noa6a
Contounding Tacters
Was or Vorswsing Dyspnoss 6 Luan mofam 7 L EREXS
Wew or orsming Pysnoes Vi s 1uan i cman s tuen W ¢z
Worxming of CAF ot Poesible Korvming
car
B o Torswntng Dyspace Bshow 2 ¢ 2m ERTX] 2 am 10 ¢
Canfounding Tactass
Twreass in K7 Besicstion 6 cuan M ocmam 8 tisen 2 (am
49653/211 Preliminary Data: 15
Subject to Revision
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Prioxicy Aaivsiz 4
Sunmary of Cavdiovesculer Morbidivy nd Morsality Fuwes by NYHA
ALL Rendonized Petisace
wvia T

Tnaporne. w5 @vsa)
AL Cause Worsality or Wersening of CHP 3 ¢ sem £ ¢ s.aw
ALl Cause Hertality 2 ¢ s.% 2 ¢ s.om
Cordiovasculer Desh 2 ¢ s.om z ot o.em
OV Hosptealization 3 ¢ s.en 12 ¢ 20.08)

PR Yy PRPEOTYS 3 23
of cur
Worsening ot CHF 1 aem s ¢ som
Naw o Morsening Osdoma 3 ¢ 58w 7t
Fae or Sorseing Ondene WiThow ENCEESD] oD
Worsening of CHY or Porsible Horsmring
car
New or Borsaning Oedems Vithow z ¢ 3 s ¢ 83w
Contounsing Tmecors
Wew or Vorsening Dyspross & 1w 13tz
New or DY ST W TCreT T Tr e
Worsenimy of CHF or Porwible Worssning
o
e or Worsening Dyepross Wishows z 4 a7 1 Caman
Cemtounding Factors
Trcrease dn TIF Medicecion & eaaw [T

49653211 Preliminary Data: 16
Subject to Revision
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Priority knalysis 4

A1l Randomized Penients

Post hoc - Incidence of M&M by NYHA

Summary of Cardiovascular Morbidity and Morvslity Events by NYHA

e == ~DLAC FBD ~ e v ~ROSLCL LT AZONE -

Subject to Revision

KYHA I NYHA I
Engpoint (H=54) W=43)
A1l Cause Mortality or Worsening of CHF 3 ¢ 5.6%) A NG
All Cause Morvalicy z2 03 Lo 2.
Cardiovassuler Desch 2t 3.7 o
CV Hospivalization 3 { 5.6%) 8 ( 14.0%)
Worseming of CHF or DPessible Worsening 1 ¢ L%} 3 7.08%
af CHF
Worsening of CHF 1o 1.9% 1t 2.3

486521211 Preliminary Data: 17
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| Post hoc - Incidence of M&M by NYHA

Prioricy Anaiyss 4
Swmary of Cardzovascular Hotbidivy and Moruaiity Wveots by IVHR
AL Randouized Pavimite
YA T WYHA I
Erdpoin =541 Nead)
Few or Borsening Oedema 3 ¢ s.6m 6 ¢ 1e08
Bow or Borsening Osdama Uithow 2o 3 4t
Torswning of CEY or Poaible Uorsening
[
Now or Vorsening Oedema Vithow z 37w z (4T
Contounding Facvors
New ar Worsening Dyspnoes § ¢ 1M 7163
New or Worsening Dysynoee Vithowo € (1118 LR W3]
Torsening of CRF or Possible Vorsening
cHp
Nau or Usrsming Dyspross Without 2 ¢ 3 2 ¢ am
Contounding Paccors
Increase in CHY Medication s Citan e 8.6
49553/211 Prefiminary Data:
Subject to Revision
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Priority Analysis 4
Swasary of L snd Events by NYHA
All Randmized Patients
------ PLALEBQ o ~~ROSTCLITAZ O —~
NYHA 1Y NYHA IT
Indpoin H=50) (M=g7s
All Csuse Horcalivy or Uorsening of CHF £ { 8.3%; 9 {134
AlL Cause Horvality 3 ¢ s.00) 71048
Cardiovascular Death z2 {339 5 ¢ 7.5
LV Hospitalizavion 1z ¢ 20.0%3 15 { 2z.4m)
Yorsening of CHE or Possible Worsening 3 1 5.0% 4 ¢ 6on
of CHF
Vorgening of CHR 2t B.O%) 4 ( 6.0%)
49653/211 Prelirvinary Data: ]
Subject to Revision
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Priorivy Malysis 4
Sumary of L and Bvants by NVEA
A11 Randonized Pavients
HYEA 1T NYHA IT
Endpolns A5Gy (e
New or orsening Oedems LRt ¥ zz ¢ sz.8%)
New o Voxsening Cudema Without § (10.0% 21 ¢ 3%.3%)
Uorsening of CHF or Posxible Worsaning
cur
New o Vorsening Oedems Withou 5 ¢ 83w 1l ¢ 16.4v)
Contounding Factors
New or Worsening Dyspnosa 13 ¢ 2Ly 2z ¢ @®.8%
Huw or Uorsesing Dyspnoea Withowe 1 ¢ 183w 20§ 29.9%)
Worsening ot CHY or Possible Worsening
cur
New or Varsening Dyspnoss Withow ¢ ssa 10 ¢ Le.9%)
Confounding Feetors
Incxease in CHF Fedicetion 18 ¢ 233 28§ ai.a%)
496537211 Prefiminary Data: 20
Subject to Revision
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211 - Geometric mean of BNP by Visit (ITT)

Avandia 211 - Geometric mean of BNP by Visit
{ITT 14.23)

CON;
RS8G:

BNP (pgimi)

o 28 52
Weeks

49653/211 Prefiminary Data
Subject ta Revision

PROVIDED TO THE COMMITTEE ON FINANCE 21
PURSUANT TO SENATE RULE XXX, GSK CONFIDENTIAL GSKI01 0000507265



288

AUTODATE

Post hoc - BNP v Haematocrit
Qveratl Placabo Rosig)liLazens
i or B g S
.- :.pvm e
. L A \
i - . S i
= n" ® N
H . - e N
- bt AT OB it e AL "
AR LA AARR A S A
Correlotion: -G, 97246 ©.9T904 = -8 01693
496537211 Preliminary Data: 22
Subject fo Ravision
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Post hoc - BNP v W.CHF / PW CHF

Post Hoc Analysis - Geometric mean of
BNP in Pts +/- WCHF / PWCHF

—#—CON- WCHF (82)
{77

BNP (pglmyi)

90
#-- RSG - WCHF
- CON + WCHF (4-2)
&0 3« RSG + WCHF (5-5)
30
1 2
Weeks

49853/211 Preliminary Data:
Sublect to Revision
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F’qst hoc - BNP v Oedema

Post Hoc Analysis - Geometric mean of
BNP in Pts +/- Qedema

—&--CON - Cedema (76)
-~ RSG - Oedema (85)

<~ CON + Qedema (10-8)
- RSG + Oederma (22-17)

BNP {pgimi}
=1

Weeks

496537211 Preliminary Data:
Sublect to Revision
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Post hoc - BNP v Dyspnoea

Post Hot Analysis - Geometric mean of
BNP in Pis +/- Dyspnosa

~g--CON - Dyspnoea (69}
—oRSG - Dysproea (82)
-+ CON+ Dyspnosa {17-15)
X - RSG + Dysproea (23-20)

Weeks

498637211 Prefiminary Data 25
Subject to Revision
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H 0,
211 - All AEs - Slide | - >4%
Data Sowcos Teble Xis.2.4
Sumaniy of On-Thataps Advesee Experionces by Preferced Ters
W3 Ramaomiced Fatients
PLACTRO ROSIGLITAZORE TOTAL

[v— iy fstort
Preferred Teum

TITAL 74 | 64.9%) 77 { 78.0%) 153 £T.4ny
[CAFPIAT FATTUNE TR TE TS EAT RS PEE |
HYPERGLYCEMIA 18t 3408} @ 1 1.8y 18 { 8,0%)
Bick ram 2 nen ¢ 2o s
BRONCRITIS o { 803} 8 3% % { 3.8%)
ANEMIX 9 { o.0%) *o¢ B.A% 7§ Rang
HYRERLHOLEITEROAEHER 2 Leay 7 f 6.4%) 8 ( &.0%)
PREUNONIA 2 { 1.8u) % { 5.54¢) & { 3.6%}
DIARREEA 5t 5.3%) ERE AL R N1
1BITRY 6 1 5.3%; a4 { 3.6% L 458}
RISPIRATORY DISCRDER £ ¢ S.3%) € ¢ 5.5%) 201 s
UPPER BEJR TRACT INFEUTION 3 A 6 { 5.%5%) i3 ¢ 4,8%)
cousLS Lo s asy PR
o e o -
INFECTION YIRAL 5 { 4.4%) 2 (L.

DIABETES MELLITHS s 1 a4y Lo
Imncmxu INEARCTION 2t L 5 i

Note - nc oedema >4% 49653211 Proliminary Data: 26

Subject to Revision
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211 - SAEs (>1)

Dava Sourca Teble X13.2.3
Swwary of Op-Therspy Serious Boo-Fatal Advarse Biperiences by Preferred Term
A1) Aandomited Pabients

Boacss0 ROSTGLITAZONR TOTAL
Aoy Adverse fvent we13 =0 o224
Praferred Ternm
Tonan 17 (e 34 13098 st
CARDIRC PATLURE 4 ¢ sy 5 ssw 0 4.5
MOCARD 1AL INPARCTION 1t 0w 4 aen 5 ¢ awm
PEEGHONIA LA 4 L nen [EERR¥ 1)
ANGINA PECTCRIS AGGRAYATED IR X 31 & ¢ ey
SEREIRGYASCITAR DIZORDER ERREE AT 3t 2 6t 1.1
CROLBCTSTITIS 8 ¢ 0.ow 2 ( vew 2t 059
1mrTRY 10 onew @0 oraw 2t
PILMONARY ADRMA z o ovem 50 a.aw 3¢ 1an
48653211 Preliminary Data: pig

Subject to Revision
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211 - Comparison of AEs v Endpoints
in RSG treatment group

PROVIDED TO THE COMMITTEE ON FINANCE

AEs Endpoints
® Cardiac failure 19 (17.3%) 7 (6.4%)"
* Oedema 5 (4.5%)? 28 (25.5%)
e Dyspnoea 5 (4.5%) 29 (26.4%)
Y Adjudi d “Wi ing of CHF or possibi ing of CHF"
2oedema, oed legs, oed dependent, face oed g lised
vedema and peripheral cedema
49653/211 Proliminary Data: 28
Subject to Revision
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Post hoc - Investigate differences in
numbers of AEs versus Endpoints

Two approaches
(1) JR - programmatically {but technically difficult)

(2) SM - manually (but long winded)

with the aim of ¥ & t against one
to validate both methods

49653/211 Preliminary Data: b
Subject to Revision
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Post hoc - differences in SAEs v Endpoints
Method 2 - SM - manually

Endpoint {I) - RSG - Worsening of CHF or Possible Worsening of CHF

dverse Events
Endpoint Cardiac failure Oedema  Dysprioes Other
2120352671 Possible worsening of CHF 1 ) 0 i
211.713 92684 Worsening of CHF o 0 0
211.811.02787  Worsening of CHF 2 1 0 0
21191092653 Possible worsening of CHF 1 0 ° o
21191192578 Worsening of CHF (post-tx) ° o o [
21192493084  Worsening of CHF 0 0 1] Preumonia
211.950.93433  Worsening of CHE 1 [ [ o
Total 7PiDs 56) i o{0) Hy
#of Indiviguat (% of AES)
4965372 !;}\:r::m\mary Data: n
Subject to Revision
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Endpeint
Worsening or PW CHF

7

New or worsening cedema

28 (1post-tx)

New or worsening dyspnoea

29 {1post-tx)

Gardiac failure

5(6)

Cardiac fallure

15(18)

Cardiac failure

17(20}

Adverse Events
OCedema

1

Oedema

6(6)

Oedema

6(6)

49553/211 Preliminary Data:
Subject te Revision

Dyspnosa

0(0)

Dysproea

44)

Dyspnoea

6(6)

Post hoc - differences in SAEs v Endpoints
Method 2 - manually - Summary

Other

1

Other

8(10)

Other

5(5)

3t
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Date Sourve Teble X15.2,4
Summary of On-Therapy Agverse Experiences by Praferred Tera - OV Terms
111 Rendonmized Petientz
HLACERO ROSTGLITAZONE TOTAL
iny Adverse Event We118) (Bal18) (Rm224)
Pretecred Ters
TOTAL T4 { B4.9%) 7,08 150 { 6T.48)
HYOCARDIAL INFARCTION z (1) 54 4w 7 (A
ANGINA PECTORIS AGORAVATED 1 (a9 LI N1} s o229
ARGINA PECTORTS 2t L8y 30 2m 5otz
THRONBOSIS CORDNARY 8 ( a.0m 1 s 1o
Myqcardiat ischasmia [ [ ]
Coranary artery disorder ) a 0
Candixc arrest ° o 0
5 13 1
49653/211 Prefiminary Data: 32
Subject to Revislon
PROVIDED TO THE COMMITTEE ON FINANCE
PURSUANT TO SENATE RULE XXIX, GSK CONFIDENTIAIL

AUTODATE

32
GSK101_000050276



299

AUTODATE

Data Source Teble X15.2.3

Ischaemia -related SAEs

Swmaxy of Ou-therapy se:LwAdvenc Experiences by Preferred Terw - OV THANS

Subject to Rovision

PRACERO ROSICLITAZONE TOTAL

Ang Adverss Tvent {¥=114} {Re110} 187224}

TOTAL ey 3% (3830 51 ¢ 2289
MYOCARDIAL INPARCTION PN 1) 4 1 3.6m 5 1 22w
AFGIHA PECTORIS AGGRAVATED 1oto0.98 ERR ] 4 119
A¥SIEA PECTORIS 8 { B.0w 1 s 10 oaw
THROMDOI LI CORONARY 4 8oy oo 1t dam

A9653/211 Preliminary Data: 33
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Post hoc - baseline factors for Isch AEs

MYOCARDIAL INFARCTION Medical history

PLACEBO 2

21181092710 MYOCARDIAL INFARCTION® Prev M|, Adery disease (legs)
211.85403212  ACUTE MYOCARDIAL INFARCTION Prev M{, Angina, IHD, Hypertension

ROSIOLITAZONE 5

291.40392605  MYOCARDIAL INFARCTION Prew M1, 1HD, Hypertension, angoing Q waves

211.652.82664 MYOCARDIAL INFARCTION & x prev Mi, CABG, intermittent claudification

21179890024 MYOCARDIAL INFARCTION Prev M, Angina

211.872.63207  NON ST ELEVATION Mi Prav M1, Hypartension, Hyperipidaemia, CABG

21197200218 ECG: OLD MYDCARDIAL INFARCTION Prev Mi, Hypertenston, CABG

Summary PrevMl IHD/ OtherGV ECG  Lipids  Other
angina

M- CON (2) 2 1 2 0 0 0

M- RSG (5 5 2 3 1 1 ?int claud

* fisted on fatal AES

49653/211 Preliminary Data: 4
Subject to Revision
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Post hoc - baseline factors for Isch AEs

Summary. Prev Ml 1HD/ Other OV ECG Lipids  Other
angina

M- CON (2} ? 1 2 o o 0

Mi-RSG (8} k3 2 3 1 1 ?int claud

Angina Pectoris Ag - CON (1) ] ° ] ° 0 [

Angina Pectoris Ag - RSG (4) 3 2 3 [ 2 o

Angina Pectoris - CON (2} 2 0 1 0 1 “Pendarterectomy

Angina Pectoris - RSG {3} 2 3 2 1 [ AF

Thrombo Coronaty - RSG {1} 1 1 1 1 1 7pacemaker
49653211 Preliminary Data: 35

Subject to Ravision
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Post Hoc Conclusions

® Asdsa

® Asdasd
® Asdsad
® Adasda

49653211 Prefiminary Data: 3
Subject to Revision
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Questions

® Does group agree with conclusions drawn?

® What impact does post hoc data have on the
company position and Avandia label?

¢ Do we need to present data to Global Safety Board

49653/211 Proliminary Data: a
Subjact to Revision
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49653/211 Preliminary Data: 38
Subject to Revision
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211 - Change in NYHA grade
Data Source Teble 14.10A
Susnary of NYHA GCreding
Intent-vo-Treet Patient2 with LOCK
PLACERD ROSIGLITAZONE
CHANGE FRON SCREENING TO UEER 52 ¥ 103 35

Goraening 18 [ 17.5%) 18 { 16.84}
Ho change BY ( 78.6%} 74 { 77.3%)
Tsprovement 4 3.9%¢) 5 { 5.3%)

49653/211 Preliminary Data: 39

Subject to Revision
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Post hoc - NYHA transitions

ITT with LOCFE

49853/211 Preliminary Data:
Subject to Revision

NHA Tramsition from Screewing to Week §2

[

3

EE-F-N-3

Week
Sereening 174 PLACEBO ROSICLITAZONE
1 . z
1 1 33
-4 13
3 o
4 0
4 . &
1 4
2 z 48
3 4
4 BN

o
X X-a"
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Avandia 211 CHF study - Review of Study Results

Feedback from Professor John McMurray
Chairman of independent 211 CEC

Thursday 3 June 2004

QOverview

On 3™ June, Steve McMom (SM), study leader of the 211 study was scheduled to
meet with Professor John McMurray (JMcM), chairman of the independent clinical
endpoint committee, to present the result of the Avangia 211 CHF study. However,
due to air traffic control computer problems, SM was unible to travel to Glasgow and
the results were reviewed and discussed over the telephone.

Feedback from JMcM }

Overall, IMcM was disappointed with the results from the 211 study. JMcM was
expecting some ‘benign’ fluid-retention but he was not expecting increased BNP or
dyspnoea which concerned him in light of increased CV medications. JMcM said
there was more worsening of CHF in the RSG group coinpared to contro} ‘whichever
way the results were presented,’ although the RSG group were disadvantaged by
worse cardiac function at baseline.

With regard to CV mortality and morbidity data, IMcM said that the results were
‘almost identical’ to the results he had seen from a previous glitazone study as a
member of their DSMB with increased CV events, hospitalisations and ischaemic
events JMcM said he felt this was a class effect as a result of reduced oxygen
carrying capacity as a result of haemodilution due to fluid-retention.

Whilst discussing the impact of fluid-retention on the function of the heart, JIMcM
said there was no starling mechanisin in this popolation and increased pre-load due to
fluid-retention would not result in increased cardiac output in these patients.

JMcM was interested in the interaction between EF and NYHA grade due to the
highly significant P value. JMcM thought interaction analyses were ‘weak’ tests and,
as such, it was usual to use a P value of less 0.1. Therefore, with a P value of less than
0.01 for the interaction between EF and NYHA grade, IMcM felt this may be a real
effect.

‘When asked how these results would influence his prescribing habits in the future,
JMcM replied these data would not stop him prescribing RSG in this population as
211 was only a small study and it was important not to over-interpret the data, JMcM

would continue to use RSG as a second or third line therapy whilst taking appropriate
cautions.

IMcM feit the 211 study was too small with too many worrying trends to be used by
GSK 1o lift the CHF contraindication in the current European license. JMcM thought
the results were positive in patients with NYHA class | CHF but the data was not
sufficient to change the current indication as regulators are gencrally very cautious.

With regard to publications, JMcM felt GSK should target ‘mid-range’ journals.

GSK CONFIDENTIAL GSK102_000000178
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Summary of the feedback from the Advisory Board Meeting held on June 23rd, 2004
the Philadelphia Airport Marriott to discuss Study Protocol 211

The advisors were:

Chris O'Connor, M.D.
Professor of Medicine
Director of Heart Failure
Duke University

Marc Semigran, M.D.

Associate Professor of Medicine
Harvard Medical Schoo!
Director of Heart Failure
Massachusetts General Hospital

Richard Shannon, M.D.
Professor and Chairman Department of Medicine
Allegheny General Hospital in Pittsburgh

In attendance from GSK were:

Jim Carr, US Marketing for Avandia

Alexander Cobitz, M.D., Ph.D., Sr. Director, Clinical Development and Medical Affairs
Martin Freed, M.D., VP, Clinical Development and Medical Affairs

Shamik Parikh, M.D., Clinical Development and Medical Affairs

Andrew Zambanini, M.D., European Clinical Development

Steve McMomn, M.D., Lead Study Manager, European Clinical Development

Stuart Magargee, Senior Counsel, GSK US Legal Operations

Sean Roberts, Asst. General Counsel, GSK R&D Legal Operations

Shannon Stevens, GSK Professional Meetings Planner

The consultants related that the echo data does appear to show that there is no adverse effect on the
structure of the heart. They also agreed that the increase in ejection fraction (EF) is probably not clinica
significant. Concern was raised that an increase in EF could tum out to be nagative if it reflects a posith
inotropic effect on the heart. One of the advisors alluded to a pre-clinical study by Faruse showing that 1
TZD class may have a calcium sensitizing effect. If this is true in humans, the increase in EF would
probably be a negative ﬁndmg This concem seemed to fade when the LV volume data was reviewed a
showed that \hete was no increase in LV volumes over the 52 week study. An increase in volumes may
have predicted y dial effect. Overall, the advisors seemed to feel that there was no
evidence of an adverse effect on the structure of the heart. There was speculation that the i int
E:A ratic may have been caused by an increase in preload (fluid retermon)

GSK CONFIDENTIAL GSK102_000000183
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There was disappointment verbalized about the morbidity and mortality table that showed there were tet
ischemia-related adverse events in the rosiglitazone group versus five events in the placebo group. Om
advisor pointed out that he woukd have expected the rosiglitazone group to have fewer events based on
antiinflammatory effects of TZDs on the vasculature.

There was considerable discussion about the incidence of edema observed in the trial. Dr. Shannon
expressed concem over the incidence because patients on insulin therapy or who are renally insufficien
were excluded from the study Therefore, the edema incidence seems to contradict !he belief that edenr

ypically ocours pred tly in high risk pati ,lempa(nenmthat the af ioned risk
factors. Some of the was dispelled with the ion that the 52-week trial involved a longer
duration of follow up than has ever been reported previously. That is, the longer the duration of follow u
likely led to a higher accrual of complications related to fluid retention. All three advisors felt that the ver
aggressive follow up and management of edema likely prevented the patients from “tipping over” into

diac failure. H , the patie were seen monthly, which is far more frequent than is typical in h

failure trials. in routine dlmcal practice, this type of follow up is not realistic so there was some discussic
about the ability of physicians to detect signs of edema and manage it before it led to worsening hearl
failure. There was also concem expressed about the incidence of dyspnes in the rosiglitazone group as
this is a symptom that may reflect a g of p Yy cong

There was considerable optimism about the potential ability to predict which patients might develop ede!
by the use of brain natriuretic peptide (BNP) assessments. The BNP data revealed that the patients tha
were most likely to develop edema had high BNP levels at baseline, likely reflective of the fact that they
were aiready fiuid overloaded before starting on therapy. This was also observed in the patients that
received placebo. However, there was disappointment raised about the lack of BNP agsessments at the
time the event was reponed Dr. O'Connor suggested that we do a multivariate analysis to look for
predictors of worsening heart failure. His belief is that BNP will be quite predictive of edema. There war
also a recommendation to i gate the data to determine if pati that d ped edema were
receiving a higher dose of rosightazone. The advisors speculated that pati that d ped ed: >
complications were probably receiving the 8mg dose.

Dr. Shannon found unusual that there was an increase in edema and cardiac events despite the fact thz
there was a significant improvement in glycemic control in the rosiglitazone amm of the trial. He thought
the glycemic control and pleiotrophic effects of rosiglitazone would have predicted a different outcome t
what was observed. The-advisors agreed that the trial was just too small and that there were too few
endpoints to speculate as to the ability of rosiglitazone to improve M&M in this population.

There was a generai discussion about the implication of these findings which ited in a minor debate
about the management of these patients. Dr. O ‘Connor pointed out that management likely mc!udes the
aggressive use of diuretics to manage fluid retention and this may prod
patients. He alluded to the finding in the SOLVD trial that showed that higher doses of diuretics bd to
ity. Dr. Sh beli that the trial will heip to define the boundaries that should nol
crossed when using TZDs in the setting of heart failure. There was agreement that the trial showed rest
that seem istent with the it that was made by the ADA/AHA last year. However, the advisc
don't agree with the dation that pati should only be monitored closely for the first 3 month
as the 211 trial showed that edema occurred throughout the course of the trial.

GSK CONFIDENTIAL GSKI102_000000184
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1. Executive Summary

Will be completed in a later draft

2, introduction

As part of GSK’s ongoing monitoring and assessment of the safety of rosiglitazone, an
analysis was undertaken to evaluate the association (if any) between rosiglitazone and
events of CHF and myocardial ischemia across the clinical trial program using statistical
methodology which accounts for some of the important patient characteristics and pre-
existing conditions that have been shown to impact overall risk for these cardiac events.
An initial analysis was conducted on the cohort of type 2 diabetic patients enroled in the
GSK-sponsored double-blind, controlled studies that utilized total daily doses of 4 mg or 8
mg of rosiglitazone and had statistical analyses finalized on or before September 30, 2004.
This preliminary analysis and preliminary conclusions were submitted on October 13,
2005, and subsequently on December 15, 2005, a CBE supplement was submitted which
provided additional language in the US prescribing information regarding cardiac failure in
patients receiving rosiglitazone in sulfonylurea combinations.

Subsequent to the submission of preliminary results, GSK has performed additional
exploratory work in an effort to more fully understand the events related to myocardial
ischemia. These further analyses included

s Analysis of an expanded cohort of patients, i.e inclusion of patients from clinical trials
that completed after September 30, 2004. The expanded cohort included
approximately 2800 additional patients from 5 additional studies. Exact logistic
analyses for both CHF and events related to myocardial ischemia were conducted on
the expanded datatset.

* A recursive partitioning method was utilized for an exploratory risk factor analysis to
identify factors which may identify high-risk subgroups of patients. The analysis was
first conducted on the original cohort of patients. For the expanded cohort, the
incidence of events related to myocardial ischemia were summarized for the
subgroups identified by the recursive partitioning method on the original dataset
Hazard ratios for RSG vs non-RSG were also evaluated.

The summary results of these additional analyses are provided in this document.
3. Exact Logistic Analyses on the expanded dataset

The expanded dataset included 5 studies that completed prior to xxxx approximately an
additional 2,800 patients to the 11,600 in the original cohort including approximately
1,200 newly diagnosed type 2 diabetes patients. These studies were double-blind,
controlled studies of 24-32 weeks duration,

3.1. CHF
-3
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The output of the original analyses using the expanded dataset is consistent with that from
the original dataset. Tables 1 and 2 below show the odds ratio point estimate and 95%
confidence interval for both datasets, as well as the number of events and total number of
patients for each treatment regimen using the updated integrated dataset.

Table 1 CHF SAEs — Results from Exact Logistic Regression Analysis
Exact Logistic Analysis—Odds Updated Integrated Dataset:
Ratio Point Est. (95% Ci) Events | Patients (%)
RSG
Treatment | Controi Original Updated
Regimen Group Infegrated Data | Integrated Data RSG Control
R8Gmono | Placebo 0.24 0.25 111737 21792
{<0.01,4.70) (<0.01,4.75) {0.06%) (0.25%)
RSGmono | SU or Met 017 0.23 111 571001
mong {0.00,1.32) {(<0.01,2.14) {0.09%} {0.50%)
RSG +Met | Metmono 0.93 0.95 1/1608 111419
{0.00, 36.46) {0.01,75.20) {0.06%) (0.07%)
RSG+Met | Met+SU 0.60 0.60 0/285 21294
{6.00, 8.28) {0.00, 8.28) {0.00%) {0.68%)
R3G+8U SU mono 1.08 1.04 1172505 9/1926
{0.40, 2.95) (0.39, 2.86) {0.44%) (0.47%)
RSG +Met+ | Met+SU 3.15 315 51597 1/310
Su {0.35,150.52) | {(0.35, 150.52) (0.84%) (0.32%)
RSG +Insulin | Insulin 1.54 163 117867 5/663
mono (0.48, 5.68) (0.52,6.01) (1.27%) {0.75%)
Table 2 CHF all AEs (serious and non-serious) — Results from Exact Logistic
Regression Analysis
Exact Logistic Analysis—Odds Updated Integrated Dataset:
Ratio Point Est. (95% Cl) Events [ Patients (%)
RSG
Treatment Control Original Updated
| Regimen Group integrated Data | Integrated Data RSG Controt
RSGmono | Placebo 0.45 0.46 211731 2/792
(0.03,6.22) (0.03,6.40) (0.12%) (0.25%)
RSGmono | SU or Met 0.26 0.38 37 1171001
mong (0,03, 1.25) {0.07, 1.48) (0.27%) {1.10%)
RSG +Met | Metmono 0.55 0.70 371608 4/1419
{0.05, 4.90) {0.10,412) {0.19%) {0.28%)
RSG+Met | Met+5U 0.95 0.95 21285 4/294
(0.08,6.97) (0.08, 6.97) (0.70%) {1.36%)
RSG +8U SU mono 1.53 154 2712505 15/1928
(078,312 (0.79,3.12) {1.08%) (0.78%)
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RSG +Met+ | Met+SU 4.36 436 137597 21310
Su {0.98, 40.00) (0.98, 40.00) (2.18%) {0.65%)
RSG +insulin | insulin 216 2.26 21/867 71663
mono {0.88, 6.03) (0.92, 6.29) (2.42%) (1.06%)
3.2, Myocardial ischemia

The output of the original analyses using the expanded dataset is consistent with that from
the original dataset. Tables 3 and 4 below show the odds ratio point estimate and 95%

confidence interval for both datasets, as well as the number of events and total number of
patients for each treatment regimen using the updated integrated dataset.

Table 3 Myocardial Ischemia SAEs — Results from Exact Logistic Regression
Analysis
Exact Logistic Analysis—Odds Updated Integrated Dataset:
Ratio Point Est. (95% Ci) Events [ Patients (%)
RSG
Treatment | Control Original Updated
Regi Group Integrated Data | Integrated Data RSG Control
RSGmeno | Placebo 179 2.03 1971737 41792
(0.59,7.31) {0.67, 8.24) (1.08%) (0.51%)
RSGmono | SUor Met 1.63 1.20 1171127 10/1001
mone {0.50,5.78) (0.46, 3.21) (0.98%) {1.00%)
RSG+Met | Metmono 358 333 1171608 3/1419
(0.71, 34.88) {0.88, 18.63) {0.68%) (0.21%)
RSG +Met | Met+SU 1.03 1.03 41285 6/294
(0.21, 4.48) {0.21, 4.48) (1.40%) {2.04%)
RSG+8U SU mono 1.31 1.08 252505 1971926
{0.67, 2.62) {0.57, 207} {1.00%) {0.99%)
RSG +Met+ | Met+SU 1.26 1.26 71597 3/310
sy (0.29, 7.61) {0.29,761) (1.17%) (0.97%)
RSG +Insulin | Insulin 2.23 2.29 127867 41663
mono (0.68, 9.52) {0.69,9.77) {1.38%) (0.60%)
Table 4 Myocardial Ischemia all AEs (serious and non-serious) — Resuits
from Exact Logistic Regression Analysis
Exact Logistic Analysis—-Odds Updated Integrated Dataset:
Ratio Point Est. (85% Ci) Events | Patients (%)
RSG
Treatment | Control Original Updated
Regimen Group Integrated Data | Integrated Data RSG Control

PROVIDED TO THE COMMITTEE ON FINANCE
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RSGmono | Placebo 1.05 115 32/1737 121792
{0.52, 2.25) (0.58, 2.46) (1.84%) {1.52%)

RSGmono | SU orMet 121 113 25/ 1127 2271001
mono {059, 2.53) {0.60,2.11) (2.22%) (2.20%)

RSG +Met | Metmono 1.89 272 2371608 8/1419
{0.67,6.10) (1.17,7.03) {1.43%) (0.56%)

RSG+Met | Met+SU 1.25 1.25 6/285 71204
(0.34,4.47) (0.34,4.47) (2.11%) (2.38%)
RSG+SU | SUmono 1.23 1.08 5372505 39/1926
{0.80, 1.88)" {0.72, 1.65)° (2.12%) (2.02%)

RSG +Met+ | Met+SU 1.80 1.80 137597 47310
Su (0.55,7.63) (0.55,7.63) (2.18%) (1.29%)
RSG +Insufin | Insulin 202 207 241867 9/663
mono {0.90, 4.94) {0.93,5.07) (2.77%) {1.36%)

4. Exploratory risk factor analysis for myocardial ischemia

events

4.1, Exploratory Analyses Using Recursive Partitioning Method

In order to assess whether there is any subgroup(s) of patients at particular risk for a
myocardial ischemic event, an exploratory analysis using Recursive Partitioning
methodology was conducted on the original dataset. This newer methodology is generally
most useful for hypothesis generation and also uses all available data; however, after the
initial identification of subgroups of interest, a single comparison between all RSG and all
control was performed in each subgroup as opposed to the previous analyses which
provided comparison relative to each control group(s).

The endpoint used for the Recursive Partitioning analysis was the time to myocardial
ischemia events (both AEs and SAEs). Based on important baseline patient characteristics,
this method identifies patient subgroups with different levels of risk. The candidate
baseline characteristics included major cardiovascular risk conditions, other cardiovascular
risk conditions for myocardial ischemia, use of cardiovascular medications, prior therapy
for diabetes, duration of diabetes, study timing, baseline laboratory measures (Hematocrit,
Fasting Glucose, HbAlc, HDL, LDL, Triglycerides, total Cholesterol/ HDL ratio), blood
pressure, BMI, age and gender. Within each subgroup identified by the Recursive
Partitioning analysis, a Cox proportional hazard model was performed to obtain the hazard
ratio for myocardial ischemia events for RSG-treated patients relative to non-RSG treated
patients.

The results of the first stage of this exploratory analysis are shown in Figure 1, The best
single predictor of on-therapy events of myocardial ischemia was the presence of pre-
existing coronary heart disease (CHD). Within patients who had pre-existing CHD, the
best predictor of ischemic events was whether a patient was taking concomitant nitrates at
screening. Note that subgroup identification was performed without consideration of

_8-
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whether a patient was treated with RSG.

Figure 1 Subgroup ldentification from Recursive Partitioning Analysis

no

o
%m\
.

N = Number of Pationts in Subgroup
HMD = Number of Patients with On-therapy Ischaeimic Evert
AHHE = GIHD 7N X 100%

Table 5 displays the results of the second stage of the exploratory analysis, Within each of
the three subgroups identified above, a Cox proportional hazards regression was
performed to compare the risk of ischemic events for RSG vs, control, For the first two
sub-groups, those identifying low and middle risk subgroups, the hazard ratio is close to
one and the confidence interval overlaps 1. However, the hazard ratio for the high risk
subgroup, patients with pre-existing CHD who were taking nitrates at screening, was
elevated, with a point estimate of 2.45 and 95% confidence interval of (1.34, 4.49). This
suggests that patients within this subgroup who received RSG may have an elevated risk
of ischemic events relative to patients within this subgroup who did not take RSG.

Table 5 Ischemia All AEs (serious and non-serious) - Results from Cox
Proportional Hazards Regression Analysis
Recursive Partitioning | Hazard Ratio Point RSG Events/ Control Events /
Subgroup Estimate (95% Cl) Patients {%} Patients (%)
No pre-existing CHD 1.25 7175933 36/3887
{0.84,1.87) (1.20%) (0.93%)
Pre-gxisting CHD, no 1.08 421745 291521
nitrates (067, 1.74) (5.64%) {(5.57%)
Pre-existing CHD, with 245 437298 141202
nitrates (1.34, 449) (14.43%) (6.93%)
Overall 1.29 156 /6976 7974610
(0.9, 1.69) (2.24%) (1.71%)
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The observations from the expanded integrated dataset are consistent with the original
integrated dataset which identify patients with pre-existing CHD who are taking nitrates at
study baseline as a potential group at risk of ischemic events.

Table 6 Ischemia all AEs (serious and non-serious) — Results from
Proportional Hazards Regression in Recursive Partitioning
Subgroups
Proportional Hazards Updated Integrated Dataset:
Regression—~Hazard Ratio Point Events / Patients (%)
Est. (95% CI)
Recursive Partitioning Original Updated
Subgroup Integrated Data | infegrated Data RSG Control
No pre-existing CHD 1.25 142 81/7395 36/4788
(0.84,1.87) (0.96, 2.11) (1.10%) (0.75%)
Pre-existing CHD, 1.08 1.06 471886 33/622
o nitrates (0.67, 1.74) {0.68, 1.65) {5.30%) {5.31%)
Pre-existing CHD, 245 214 431323 167223
with nitates (1.34, 4.49) {1.20,381) (13.31%) (7.17%)
Overall 1.29 1.31 17178604 85/5633
{0.99, 1.69) (1.01,1.70) {1.99%) (1.51%)

4.2, Exploration of Types of Events

It is important to note that none of the events were adjudicated prospectively by an expert
panel and that the aim of retrospective review of study narratives was to group these
events under a general category of myocardial ischemia. Any attempt to adjudicate
whether the reported preferred term was indeed correct would have been flawed by the

lack of key clinical data (ECGs, cardiac enzy t etc.)

ilable to the r

3,

since such data was not collected during all clinical trials. Thus Table 7, Table 9 and Table
10 represent a list of unadjudicated events.

The number of myocardial ischemic events with fatal outcome was low, with no
appreciable difference between overall incidence in RSG-treated patients and control
patients (Table 7). Of the serious AEs relating to myocardial ischemia in the subgroup
with a history of CHD and taking nitrates at baseline, there were small numerical
differences between the treatment groups in the incidence of events such as angina
pectoris aggravated and myocardial infarction (Table 8). No individual preferred term
contributed the majority of serious AEs in either the RSG or control group.

Table 7 Reports of fatal events of myocardial ischemia by recursive
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partitioning subgroup
RSG Control
Subgroup Events/patients % Events/patients %
No CHD 977395 0.12 1/4788 0.02
CHD without nitrates 1/886 0.11 2/622 032
CHD with nitrates 2/323 0.62 3/223 1,35
All Patients 12 /8604 0.14 6/5633 0.1t
Table 8 Myocardial ischemia serious AEs by preferred term: subjects with
CHD taking nitrates {original dataset)
Preferred Term AlIRSG All Control
(N=298) (N=202)

n % n %
Patients with event 20 6.7 8 40
Angina pectoris 5 17 2 1.0
Angina pectoris aggravated 5 1.7 0
Angina unstable 1 0.3 0
Cardiag arrest 0 1 0.5
Chest pain 0 1 0.5
Coronary artery disease 0 1 05
Coronary artery occlusion 1 03 0
Myocardial infarction 8 27 3 15
Myocardial isch 1 03 0
Thrombosis coronary 1 03 0

Table 9 includes all (both serious and non-serious) AEs of myocardial ischemia in the
subgroup with CHD and taking nitrates. There were generally more non-serious AEs of
angina and ischemic chest pain in the group treated with RSG. No individual preferred
term contributed the majority of non-serious AEs in either the RSG or control group.

Table 9

Myocardial ischemia serious and non-serious AEs by preferred term:

subjects with CHD taking nitrates (original dataset)

Preferred Term

AlIRSG
(N = 298)

All Control
(N =202)

n__ |

%

n 1%

Patients with event

43 |

144

4 | 69
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Angina pectoris 18 60 5 25
Angina pectoris aggravated 14 47 2 1.0
| Angina unstabl 1 03 0
Cardiac arrest 0 1 05
Chest pain 5 17 2 1.0
Coronary ariery disease 1 03 1 0.5
Coronary artery disorder 2 0.7 0
Corenary artery occlusion 1 03 0
| Dyspnoea 1 0.3 0
Myocardial infarction 8 27 3 1.5
Myocardial ischemi 2 07 0
Thrombosis coronary 1 0.3 0
4.3. Baseline characteristics of CHD patients who were using
nitrates at study start

The baseline characteristics of patients from the updated dataset with a history of CHD
who were taking nitrates at baseline are shown in Table 10. This patient population is
representative of a high risk population with severe CHD being generally male, elderly,
with a long history of diabetes, using multiple CV medications, and with evidence of
cardiovascular disease other than CHD. Importantly, while treated according to standard
practice in place at the time, this population was sub-optimally treated for their CV disease
according to current guidelines since approximately 30% of patients were not taking an
antiplatelet agent and more than 50% were not receiving statin therapy. Furthermore,
while appropriate at the time, the use of beta-blockers was sub-optimal according to
current practice as these agents are now recommended as first line medical therapy in
patients with symptomatic myocardial ischemia. Of interest is the relatively high rate of
background CHF in this population particularly in the RSG group, which is mirrored by a
similar frequency of use of loop diuretics.

Table 10 Basetline characteristics of CHD patients taking nitrates (expanded
dataset)
RSG Patients Control Patients
N=223 N=323

Age {yr, mean+SD) 65.2+8.06 64.4+7.81

Males (%) 72 68

Taking 3 or more CV meds n{%) 195 (87%) 285 (88%)
ACE! or ARB 115 {51.6%) 157 (48.6%)
ccB 67 (30.0%) 141 (43.7%)
Beta-blocker 113 (50.7%) 140 {43.3%)
Loop diuretic 49 (22.0%) 72 (22.3%)
Antiplatelet agent 146 {65.5%) 227 (70.3%)
Statin 105 {47.1%) 150 (46.4%)

10 -
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Median duration of diabetes (yrs) 6 7
Serum creatinine {mg/dL; mean+SD) 90.8+:33.27 90.5+£33.98
Additional major CV risk (% with at least one)
Cerebrovascular disease (%) 22 (9.9%} 23(71.7%)
CHF (%) 52 (23.3%) 54 (16.7%)
Peripheral Vascular Disease (%) 40 (17.9%) 62 (19.2%)

4.4, Exploration of Relationship Between Type of Nitrate and the
Occurrence of Future Myocardial Ischemic Events

In clinical practice, patients with CHD and intermittent angina may typically be prescribed
a short-acting nitrate such as glyceryl trinitrate for PRN use. . However, patients with more
severe and frequent symptoms are likely to be prescribed a longer acting agent, such as
isosorbide dinitrate, which should be used daily in order to prevent the onset of anginal
symptoms. Table 11 shows an approximate two-fold higher incidence of myocardial
ischemic events in the RSG-treated patients compared to the control group irrespective of
whether nitrates were used intermittently or regularly, or in combination. The frequency of
events in the RSG group was similar irrespective of whether nitrates were used
intermittently or regularly.

Table 11 Myocardial ischemia serious and non-serious AEs by type of nitrate:
subjects with CHD taking nitrates (original dataset)
Nitrate Treatment group N Patients with events
n %
PRN nitrates 67 6 9.0
REG nitrates control 105 5 48
Both PRN and REG nitrates 30 3 10.0
PRN nitrates 84 11 131
REG nifrates RSG 165 20 121
Both PRN and REG nitrates 49 12 245
5. Exploration of Potential On-Therapy Predictors of Events

Related to Myocardial ischemia

Evaluation of potential on-therapy predictors for myocardial ischemic events included
review of AEs of edema, laboratory values for haematocrit, weight, and blood pressure.
To summarize, there were small differences in the mean changes from baseline in both
weight and hematocrit between patients who developed myocardial ischemic events and
those who did not, suggesting that small differences identified in the degree of fluid
retention could potentially be contributing to the development of myocardial ischemic
events in patients with severe coronary heart disease. However, none of these markers of

L
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fluid retention were robust enough to guide changes in the clinical management of
individual patients.

For numeric variables (hematocrit, weight, SBP, DBP), summary statistics by visit for
change from baseline were produced for RSG vs. control patients further subdivided
according to whether patients had an on-therapy event of myocardial ischemia. To
partially account for different sets of patients contributing data at each of the visits,
summary statistics based on a multivariate linear (i.e., repeated measures) model were
produced. Adjusted means at each visit were obtained from a model which includes data
from all on-therapy visits and was conducted using PROC MIXED in SAS. Correlations
among repeated measurements within subjects were modeled. Group, visit, group*visit
interaction and baseline*visit were treated as fixed effects in the model, where visit was
treated as the repeated variable within a patient; patient, group and visit were treated as
class variables.

Adjusted mean changes from baseline for hematocrit, weight, SBP, and DBP are
presented in Figure 2 to Figure 4. For RSG patients with on-therapy events of myocardial
ischemia vs. RSG patients without on-therapy myocardial ischemia, a small directional
trend was noted for weight and hematocrit. No differences were observed for SBP or

DBP
Figure 2 Response Profile for mean change from baseline in weight; alt
patients (standard error bars shown)
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Figure 3 Response profile for change from baseline in hematocrit;
all patients (standard error bars shown)
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Figure § Respanse profile for change from baseline in systolic blood
pressure; all patients {standard error bars shown)
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Cumulative incidence plots for on-therapy AEs of edema within the subgroups of patients
described above were also produced (Figure 6). The incidence of edema for RSG patients
with on-therapy events of myocardial ischemia was very similar to incidence for RSG
patients without on-therapy events of myocardial ischemia. However, incidence of edema
was higher for control patients who subsequently experienced on-therapy events of
myocardial ischemia than for control patients who did not.

Figure 6 Cumulative incidence plot of edema; all patients
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While the outputs shown above allow for a qualitative assessment of potential on-therapy
predictors, proportional hazards regression with time-dependent covariates allows for a
more formal statistical assessment. This regression model allows the risk of an event to
depend on covariates which assume different values over time. The covariates considered
were change from baseline in hematocrit, change from baseline in weight, change from
baseline in SBP, change from baseline in DPB, and AEs of edema. A stepwise variable
selection algorithm using the proportional hazards regression model was performed to
indicate which, if any, of these five on-therapy candidate variables has potential predictive
value. The statistical analysis forced a term for treatment (RSG vs. control) into the
model, and then performed stepwise variable selection on the five on-therapy candidate

variables.

The stepwise variable selection procedure based on all patients selected three variables:
AEs of edema (p=0.0094), hematocrit reduction from baseline (p=0.0314) and DBP
increase from baseline (p=0.0367). Note that inclusion of AEs of edema in the model was
driven by control patients. There was a small numerical change in the hazard ratio for RSG
vs, control patients in the model adjusting for edema, hematoerit and DBP relative to the
model without adjustment and is shown in Table 12, The adjustment for the variables

identified by stepwise regression did not appreciable impact the overall results.

Table 12
Hazard Regression

Hazard Ratios for RSG vs. Control Patients Based on Proportional

Terms Included in Model
Confidence Interval)

Hazard Ratio Point Estimate (95%

18-
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Treatment 1.29 (0.99, 1.69)

Treatment, On-therapy edema, Hct, DBP 1.18 (0.89, 1.56)

A final exploratory summary was performed to help assess the potential impact of using
incidence of on-therapy edema and various discrete cut-off values for the continuous
candidate variables which were selected in the model. Positive predictive value (PPV) was
calculated across a range of potential cut-off values. PPV is the proportion of patients
with a positive result for a predictor variable who actually go on to have an event of
myocardial ischemia. In all cases, PPV was less than 4%, indicating that predictive value
of these on-therapy parameters is poor for myocardial ischemia.

The plots of change from baseline over time, plots of cumulative incidence of edema, and
stepwise proportional hazards regression were similarly performed within the subset of
patients with pre-therapy CHD who were taking nitrates, as well as the other two
recursive partitioning subgroups. Results are not provided in this document, since they do
not provide any additional insights regarding potentially useful on-therapy predictors of
myocardial ischemia.

6. Other data currently available

6.1. Epidemology Data: TZDs and Ischemic Heart Disease

GSK has initiated an epidemiology study to further investigate the observations from the
statistical modelling of the integrated clinical trial data. GSK believes this epidemiology
study is important as the recursive partitioning is an exploratory exercise which warrants
independent confirmation in another dataset to substantiate these observations.
Additionally, the integrated clinical trial data are generally of 6 month duration, and
epidemiology data will provide longer term outcomes with respect to myocardial ischemia
in a broad and representative population with Type 2 diabetes.

There are only a limited number of epidemiological studies (one article and abstracts
presented at scientific meetings) examining the relationship between TZDs and the risk of
Ischemic Heart Disease (THD) currently available. Although somewhat conflicting, these
published observational studies have generally not demonstrated an increased risk of
ischemic events among users of TZDs.

Sauer et al. (2006) conducted a case-control study of first myocardial infarction (M1) in
hospitals in 5-counties of the Philadelphia metropolitan area during a 56 month period.
After adjustment for confounders (age, gender, angiotensin-converting enzyme inhibitor
use, body mass index, and history of hypertension or hypercholesterolemia), the odds ratio
for MI for current monotherapy with thiazolinedione (TZD) compared with monotherapy
with sulfonylurea was 0.33 (95% confidence interval 0.12 to 0.92, p = 0.03). The odds
ratio for MI for current monotherapy with TZD compared with monotherapy with
metformin was 0.67 (95% confidence interval 0.22 to 2.06, p = 0.48). The addition of a
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TZD, but not metformin, to sulfonylurea monotherapy was associated with a significant
reduction in MI risk compared with sulfonylurea therapy alone (odds ratio= 0.35; 95%
confidence interval =0.13-0.95; p=0.04), The authors concluded that the use of insulin-
sensitizing drugs is associated with a significantly reduced risk of MI compared with
sulfonylurea use, and the addition of a TZD to sulfonylurea monotherapy is associated
with a lower risk of M1

Koro et al. (2004) conducted a case-control study to determine whether TZDs alter the
risk of MI compared to traditional antidiabetic agents using Integrated Healthcare
Information Services (THCIS) managed care database from 1997 and 2002. Two hundred
and twenty nine incident cases of M1 hospitalizations were matched to 1,374 controls on
age, gender and calendar year of M1 diagnosis. Compared to insulin monotherapy, TZD
use was associated with 49% reduction in the risk of MI (95% CI = 0.27-0,95) after
adjusting for age, gender, calendar year of M1 diagnosis, nitrate use, ACE inhibitors, beta-
blockers, diuretics, hyperlipidemia and hypertension. Similar results were observed for
comparisons of sulfonlyurea monotherapy (odds ratio=0.62; 95% C1 0.39-0.98),
metformin monotherapy (odds ratio= 0.61; 95% CI 0.34-1.09) and metformin and SU
bicombination therapy (odds ratio=0.56; 95% CI 0.33-0.95) compared to insulin
monotherapy.

A retrospective balanced cohort study in a large US health care claims database (United
Health Care) evaluated the relative risk of acute major CHD events, myocardial infarction
(M) and coronary revascularization (CR), in adults with type 2 diabetes initiating TZDs
(N=16,685), sulfonylurea monotherapy (N=19,380), metformin monotherapy (N=25,473),
and sulfonylurea-metformin combination during 1999 through 2002 ((Johannes et al,
2005, GSK study report). Analysis of the “as-balanced” cohorts revealed an incidence of
any acute cardiac event that was generally similar in TZD initiators compared with
metformin initiators: adjusted hazard ratio (HR) of MI=1.22 (95% CI=0.93-1.61) and
HR of CR =1.26 (95% CI= 1.05-1.52). The incidence of acute cardiac events was similar
in TZD and sulfonylurea initiators: HR of MI= 1,16 (95% CI= 0.84-1.61), and HR of
CR=1.14 (95% CI= 0.92-1.41). Comparing TZD initiators with combination therapy
initiators, the differences in event rates of MI (HR=1.21, 95% CI= 0.93-1.56) and CR
(HR=0.96, 95% CI=0.81-1.14) were consistent with chance variation. This matched
retrospective cohort study found that choice of oral antidiabetic medications had very little
effect on the risk of clinical measures of CHD, MI and CR. The results were not
consistent with either a protective or deleterious effect of TZDs on short-term
cardiovascular risk relative to metformin or sulfonylurea.

6.2, Bfinded data from RECORD

Blinded review was performed of adjudicated and pending endpoint data from the
RECORD study relating to myocardial ischemic events, up to and including 12%
September 2005. These events correspond to an average duration of treatment of
approximately 2 years. Review of the investigator allocated endpoints with those obtained
following formal adjudication, suggests that in the majority of cases events of myocardial
ischemia are confirmed although the exact diagnosis (i.e. myocardial infarction or unstable
angina pectoris) may change. Few events described by investigators as related to
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myocardial ischemia were reclassified by the endpoint committee as non-myocardial
ischemic events.

Adjudicated endpoints that were included in the analysis were hospitalizations for acute
myocardial infarction or unstable angina pectoris, sudden death, and death following
myocardial infarction. For the 4447 patients in the study, a total of 57 cardiovascular
events (1.3%) require final adjudication, and of these 21 (0.5%) have been reported by
investigators as hospitalizations for myocardial infarction, and 14 (0.3%) are reported as
hospitalizations for unstable angina. A total of 14 deaths (0.3%) remain to be fully
adjudicated (provisionally these have been reported by investigators as cardiovascular
(n=3), non-cardiovascular {(n=10), and unknown (n=1)). Adjudicated myocardial ischemic
events are summarized in Table 13. The incidence of adjudicated and pending events of
myocardial ischemia in the RECORD study, taking into account the longer treatment
duration, is therefore lower than the incidence of unadjudicated serious adverse events
shown for the integrated analysis of RSG studies.

Table 13 Adjudicated myocardial ischemic events reported in the RECORD study
{up to 12 September 2005)

N(%) N=4447

Adjudicated events 65 (1.4%)
Non-fatal M 34 (0.8%)
Unstable angina pectoris 20 (0.5%)
Fatal MI 3 (0.07%)
Sudden death 9 (0.2%)

Kaplan-Meier curves for time to first event of myocardial ischemia were generated for the
population of patients studied, according to whether there was no history of CHD at
baseline, a history of CHD without concomitant use of nitrate therapy, and a history of
CHD with concomitant use of nitrate therapy (Figure 6). The overall number and
incidence of events event rate was very low across all three subgroups of patients, and at
six months treatment duration, there was no identifiable difference between the curves.
However the curves began diverging thereafter, with the highest incidence of events
occurring in the CHD group using nitrate therapy (1=9, 3.5%), followed by the CHD
group not using nitrates {n=14, 2.9%), and the no CHD group (n=42, 1.1%).

In summary, these data suggest that the overall event rate for myocardial ischemic events
in RECORD is lower than that observed in historical RSG studies, even in higher risk
patients with a history of CHD who utilize nitrate therapy. Furthermore as the data for
RECORD remain blinded, there is a need to evaluate further the initial findings from the
exploratory analysis in the integrated dataset described above in patients with CHD treated
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with nitrates and RSG as proposed in the epidemiology trial.
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7. Discussion and conclusion

CHF

The observations from the expanded datatset are consistent with the observations from the
preliminary analyses of an increased incidence of fluid-related events, including CHF when
rosiglitazone is added to pre-existing insulin, to sulfonylurea alone or to sulfonylurea in
combination with metformin compared to these regimens alone.

Myocardial ischemia

The odds ratio point estimates for events relating to myocardial ischemia were generally
slightly greater than 1 for all treatment combinations, with broad confidence intervals
identified. The treatment regimen associated with the highest incidence of myocardial
ischemia events was RSG in combination with insulin. These data are consistent with the
interpretation of the data from the 6 month placebo-controlled insulin add-on studies as
reflected in the US Prescribing Information. However, another high risk group (i.e. CHD
patients using nitrates) was identified using recursive partitioning, an exploratory data
analysis methodology. This group overall had the highest incidence of myocardial
ischemia events, and the elevated risk estimate for RSG vs. control is similar in magnitude
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to that observed in insulin-treated patients.

The use of nitrate therapy in the patients with CHD in this updated dataset is likely to
signify that patients had anginal symptoms. However, standards of care and clinical
practice vary between different centers and countries, and the baseline characteristics of
this patient population suggest that, according to today’s standards, they were sub-
optimally managed from a CHD perspective. Nevertheless, these patients appear to
represent a high risk population with severe CHD.

Although the evaluation of potential on-therapy predictors for myocardial ischemia events
was inconclusive, there was a suggestion that slightly greater reductions in hematocrit and
slightly greater weight gain, may have occurred within the first 3 months of initiating RSG
in patients who subsequently reported ischemic events. These data lend credence to the
hypothesis that small degrees of fluid retention may be an important contributor to the
development of worsening myocardial ischemia in high risk patients.

The importance of fluid retention leading to potential exacerbation of ischemic symptoms
in high risk patients with severe CHD should not be underestimated. For example, a
number of mechanisms contributing to nitrate tolerance in patients with coronary artery
disease have been identified and include not only abnormalities in organic nitrate
biotransformation, abnormalities in nitric oxide signal transduction, but also plasma
volume expansion (Gori 2002). A small study evaluating the effect of 1 week of diuretic
therapy on the time to onset of angina during exercise testing in patients treated with
isosorbide dinitrate suggested that exercise capacity could be maintained and weight
reduced significantly, whereas exercise time was progressively reduced following use of
isosorbide dinitrate alone (Sussex 1994). These data suggest that patients with severe
coronary artery disease may be acutely sensitive to changes in fluid status, and that fluid
retention could contribute to a reduction in functional capacity and to the development of
ischemic symptoms.

GSK believes that the exploratory nature of the findings in the subgroup of patients with
CHD treated with nitrates at study start warrants independent confirmation in another
dataset. Notwithstanding the somewhat conflicting results from previous epidemiological
studies and those discussed above suggesting a low overall incidence of blinded
myocardial ischemic events in RECORD, epidemiological data specific to R§G is also
considered necessary. Furthermore, both the short term (6 month) and longer term
outcomes with respect to myocardial ischemia require evaluation in a broad and
representative population with Type 2 diabetes. These issues are currently being explored
in an epidemiology study (Ingenix United Healthcare), and results will be available in
May/June 2006. Long term data relating to events of myocardial ischemia will be available
in Q4 2006. The ADOPT study, conducted in drug naive patients, will permit the
comparison of RSG monotherapy with metformin and SU monotherapy over an average
treatment period of 4 years
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