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. INTRODUCTION

On July 30, 2007, the cardiovascular safety concerns associated with Avandia® (rosiglitazone) were
discussed before ajoint public advisory committee involving members of the Endocrinologic and
Metabolic Drugs Advisory Committee (EMDAC) and Drug Safety and Risk Management Committee
(DSARM)." The committee was also comprised of experts in cardiovascular disease from the Cardiorenal
Drugs Advisory Committee and diabetol ogists from the National Institutes of Health.

At the conclusion of the data presentation and after extensive discussion, the advisory committee voted on
the following two questions as follows:

1. Do the available data sug_qest2 aconclusion that Avandiaincreases cardiac ischemic risk in
type 2 diabetes mellitus?

20 voted yes, 3 voted no

2. Doesthe overall risk-benefit profile of Avandia support its continued marketing in the US?

22 voted yes, 1 voted no

! Transcripts for July 30, 2007 advisory committee available at
http://www.fda.gov/ohrms/dockets/ac/cder07.htm#EndocrinologicMetabolic

2In the original question, FDA asked if the available data “support” a conclusion of increased risk. Panel members
requested that this question be changed to ask if the available data “suggest” given the inconsistent findings of risk in
the meta-analysis subgroups and the long-term controlled trials (please see page 439 of meeting transcript).



Subseqguent to this advisory committee meeting, the agency held severd internal meetings leading up to a
Center-level decision that rosiglitazone should remain on the market but with labeling changes to reflect
current knowledge of CV risk associated with rosiglitazone. In addition, it was determined that a
dedicated safety trial, which would include a direct comparison between rosiglitazone and pioglitazone,
would be necessary to provide more conclusive data on the CV risks of rosiglitazone.

On November 14, 2007, the FDA approved revised labeling to Avandia and other rosiglitazone-
containing drug product labels to include the following language in a boxed warning:

“a meta-analysis of 42 clinical trials (mean duration 6 months; 14,237 patients), most of which
compared Avandia to placebo, showed Avandia to be associated with an increased risk of
myocardial ischemic events such as angina or myocardial infarction. Three other studies

(mean duration 41 months; 14,067 patients), comparing Avandia to some other approved
oral antidiabetic agents or placebo, have not confirmed or excluded this risk. In their entirety,
the available data on the risk of myocardial ischemia are inconclusive.”

The WARNINGS and PRECAUTIONS section of labeling was al so updated to provide details on
selected at-risk patients for myocardia ischemia with use of rosiglitazone followed by revisionsto the
Medication Guide in February 2008. With these labeling changes, GlaxoSmithKline (GSK) also
committed to conduct a randomized, prospective, controlled clinica trial to evaluate CV safety of
rosiglitazone. Thistrial istitled the Thiazolidinedione Intervention with Vitamin D Evaluation (TIDE)
trial. Under the new authorities granted to the FDA in the Food and Drug Administration Amendments
Act of 2007 (FDAAA), FDA made this study arequired postmarketing trial.

New clinical data have since become available that merit another discussion before ajoint advisory
committee. These data include the completed results of RECORD (Rosiglitazone Evaluated for Cardiac
Outcomes and Regulation of Glycemiain Diabetes), a postmarketing trial conducted for the European
regul atory authorities; a systematic review of published controlled epidemiologic studies of
cardiovascular risk in patients taking rosiglitazone or pioglitazone; an observational epidemiological
study of the adverse cardiovascular outcomes and mortality in new users of rosiglitazone and pioglitazone
using data from the Center for Medicare/Medicaid Services (CMS); and two meta-analyses of clinica
trials, one each of rosiglitazone and pioglitazone.

The objectives of this memo are to provide a historical overview of the events triggering the ongoing
debate regarding the cardiovascular safety of rosiglitazone and to present an overarching summary of new
clinical data now available for review and discussion.

1. CLINICAL DATA AVAILABLE IN JULY 2007

A. Thelnitial Signal for Avandia’'s CV Risk - Meta-analysis of Controlled Clinical Trials
Thesignal for Avandia s CV risk arose from a meta-analysis of 42 controlled clinical trials. Although
other meta-analyses of Avandiatrials have been published **, this document will highlight only the
FDA’s meta-analysis of 42 clinical trials submitted to the agency in August 2006 because thisisthe
database for which the agency had compl ete patient-level data.

3 Nissen SE and Wolski K. Effect of rosiglitazone on the risk of myocardial infarction and death from cardiovascular
causes. N Engl J Med. 2007;356:2457-2471.

4Singh S et al. Long-term risk of cardiovascular events with rosiglitazone: a meta-analysis. JAMA. 2007;298(10):1189-
1195.



The FDA’sreview of this meta-analysis noted a signal for cardiac ischemic risk associated with
rosiglitazone summarized as an odds ratio for non-serious and serious myocardial ischemia of 1.4 (95%
Cl: 1.1-1.8) with an associated p-value of 0.02.

The strengths of this database included:
1. large number of patients - 14,237 patients (8604 on RSG/RSG-containing regimen vs 5633 non-
RSG containing regimen)
2. dl the studies were randomized, blinded and controlled studies

The limitations of this database included:

1. maority of trials were of 6 months duration (38 were 6 months or less; 3 were 1 year in duration;
one 2-yr trial)

2. studieswere not designed to evaluate cardiovascular endpoints; only one study had a blinded
adjudication committee for CV endpoints, al other studies had endpoints adjudicated
retrospectively

3. heterogeneous population (treatment-naive, multiple-drug regimen, long-standing vs early
diabetes, established heart disease, heart failure)

4. control group varied (placebo, different active controls — sulfonylurea/metformin/insulin)

5. treatment regimen for rosiglitazone varied (monotherapy, combination therapy, add-on)

The impact of these limitations was notable in that the point estimates for myocardial ischemic risk and
accompanying 95% CI were affected by certain subgroup analyses. In some cases the risk estimates were
no longer significant and even fell below 1.0. In particular, Ms. Joy Mele, the FDA statistician who
performed this meta-analysis, found notable differencesin the overall risk estimate when she analyzed the
data by placebo versus controlled clinical trials, and by baseline nitrate use.

Placebo vs Active Controlled Trials

Approximately 85% of the trials in the meta-analysis were placebo-controlled. When the meta-analysis
was performed by placebo- vs active-controlled trias, the increase in ischemic risk was observed in only
the placebo-controlled trials. This finding suggests that the risk of myocardia ischemiais similar
between rosiglitazone and other oral anti-diabetic agents to which it was compared (metformin and
sulfonylureas).




Figurel. Ischemic Risk Associated RSG Usein Placebo vs Active-controlled Studies (Slide
presented by FDA satigtician, Joy Mele, M.S. at July 30, 2007 Advisory Committee)
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Nitrate Use

There were only 617/14,237 (4.3%) patients in the meta-analysis who were classified as using nitrates at
baseline. Despite this small number of patients, analysis by use or non-use of nitrates showed a
significant interaction as summarized below. Use of nitrates may represent a higher baseline risk for
CVD.

Tablel. Effect of Nitrate Use at Baseline on Risk Estimatein |CT Database

Nitrate Use N OR (95% ClI) Exact p-value
Yes 617 29 (1.4,5.9) 0.0012
No 14,179 1.3(0.9,1.7) 0.14

Other patient or trial characteristics that affected the overall point estimate included duration of diabetes
and co-administration of insulin or metformin. Treatment-naive patients, who on average had a shorter
duration of disease than previously-treated patients, had no evidence of excess ischemic risk with
rosiglitazone (OR 0.97; 95% CI 0.5-1.9) compared to previously-treated diabetics who had a significant
increaseinrisk (OR 1.5; 95% 1.1-2.1). The highest risk estimates were observed in the insulin (OR 2.1;
95% CI 0.9-5.1) and metformin (OR 3.2; 95% CI 1.2-10) co-administration studies. Although it can be
postulated that insulin co-administration correlated with higher baseline risk for CVD due to the longer
duration of diabetes in these patients (mean duration of 13 years), it was unclear why the studies of
metformin co-administration yielded the highest point estimates.

Given the inconsistent findings by subgroups on the overal risk estimate of marginal statistical
significance, the agency looked to three long-term controlled clinical trialsinvolving rosiglitazone.

B. Long-term Controlled Clinical Trials
These trials were;

1. DREAM (Diabetes Reduction Assessment with Ramipril and Rosiglitazone Medication) - alarge,
double-blind, randomized, 2x2 factorial design study in 5269 patients with impaired glucose
tolerance or impaired fasting glucose designed to assess the effect of 4 different treatment groups



(placebo, rosiglitazone monotherapy, ramipril monotherapy, and rosiglitazone + ramipril) on the
composite endpoint of incident diabetes or all-cause mortality.

2. ADOPT (A Diabetes Outcomes Progression Trial) - a randomized, double-blind, parallel group
study in 4351 subjects recently diagnosed with T2DM who were previously managed with diet
and exercise only. The study evaluated the following treatment groups. rosiglitazone
monotherapy, metformin monotherapy, and SU monotherapy. The primary endpoint was time to
monotherapy failure defined as having either a FPG > 180 mg/dL on consecutive assessments
following at least 6 weeks of therapy at the maximum tolerated dose of study medication or as
judged by an independent adjudication committee.

3. RECORD (Rosiglitazone Evaluated for Cardiac Outcomes and Regulation of Glycaemiain
Diabetes) - an ongoing, open-label, randomized trial of rosiglitazone as add-on therapy to either
metformin or sulfonylureain comparison to metformin and a sulfonylureain patients not
adequately controlled on their prior therapy. Thistrial was designed as a non-inferiority trial on
the primary endpoint of CV death and CV hospitalization, including CHF. Only the interim
analysiswas available at thistime.

Combined, these three trials contained datain over 14,000 patients with a mean duration of exposure of
41 months. Compared to the meta-analysis, which had approximately 4000 patient-yrs of exposureto
rosiglitazone, these three trial s had approximately 20,000 patient-yrs of exposure.

Theischemic risk findings from the meta-analysis were not noted in 3 longer-term controlled clinical
trials. With exception for heart failure, an established and labeled class effect of these drugs, none of
these trials showed a statistically significant increase in other CV adverse events, including myocardial
infarction. However, anumerically higher event rate for myocardial infarctions was noted with
rosiglitazone treatment in all threetrials. Acrossall threetrials, total mortality was lower in the
rosiglitazone-treated group compared to controls. The following forest plot was included in the updated
labeling in November 2007 to reflect the different findings on CV risksin DREAM, ADOPT, and
RECORD.



Figure 2. Summary of MACE, MI, and Total Mortality Findings from 3 Long-term,
Controlled Trials of Rosiglitazone in 2007
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RSE = rosiplitazone; SU = sulfonylurea; MET = metformin; RAM = ramipril

Like the original meta-analysis, the long-term controlled trials did not evaluate rosiglitazone's saf ety
relative to pioglitazone. Except for a 24-week lipid-altering efficacy trial, there are no completed trials
directly comparing the safety of these two drugs. The TIDE tria is the only ongoing prospective,
cardiovascular outcomestrial designed to assess the CV risks of rosiglitazone compared to pioglitazone.

C. Rosiglitazone Versus Pioglitazone

Actos® (pioglitazone), manufactured by Takeda Pharma, is the only other marketed thiazolidinedione and
therefore serves as an aternative to rosiglitazone from the same class for the treatment of type 2 diabetes.
Asaresult, the CV safety of this drug was also considered in July 2007.

The CV effects of pioglitazone were evaluated in the PROactive (PROspective pioglitAzone Clinical
Trial In macroVascular Events), a cardiovascular outcomes trial comparing pioglitazone to placebo (each
added on to current anti-diabetic therapies) in patients with T2DM who had significant risk for
cardiovascular disease. The primary endpoint was a composite of all-cause mortality, nonfatal
myocardia infarction (including silent myocardial infarction), stroke, acute coronary syndrome, cardiac
intervention including coronary artery bypass graft or percutaneous coronary intervention, major leg
amputation (above the ankle), or bypass surgery or revascularization in the leg. There was no statistically
significant difference between pioglitazone and placebo for this endpoint. A total of 514/2,605 (19.7%)
of pioglitazone group patients experienced one or more of these events, compared to 572/2,633 (21.7%)
of placebo group patients (p = 0.0954). For individual components of the primary endpoint, there was no
statistically significant difference between treatment groups for any component; numerically fewer events
occurred in the pioglitazone group for all components except major leg amputation and leg
revascularization. A late amendment to the protocol designated the composite of CV death, nonfatal Ml



(excluding silent) and stroke as a"main" secondary endpoint for which a significant treatment difference
favoring pioglitazone was observed. Upholding the original pre-specified analysis, the main conclusion
from thistria isthat pioglitazone is not associated with an increased risk of cardiac ischemic events.
Such afinding is reassuring, as pioglitazone was associated with a significant increased risk of heart
failure similar to other TZDs. The agency approved similar heart failure language in the pioglitazone
label in February 2006. Thereisno implied claim of CV benefit in the label based on the nonsignificant
results of the primary composite endpoint.

Despite the absence of a head-to-head comparison of these two drugs on CV outcomes, a comparison
between these two drugs has been performed through other means. In July 2007, the FDA did not present
any observational studies comparing these two drugs at the advisory committee. However, afew weeks
before the meeting, the agency received requests for presentations during the open public hearing from
several individuals who had already begun such a comparison of the two drugs utilizing healthclaims
databases from TriCare and Wellpoint. These resultswill not be summarized in this memo. Instead the
reader isreferred to the meeting transcripts. Overall, data from these two observationa studies showed
no differencein selected CV events between rosiglitazone and other anti-diabetic medications. However,
since July 2007 there have been numerous other observationa studies published with contradictory
findings to these two studies. These observational studies will be presented during this advisory
committee meeting.

In addition to the observational studies, a comparison was made between these two drugs by Dr. David
Graham from the FDA’ s Office of Surveillance of Epidemiology. In October 2006, a meta-analysis of
pioglitazone trials was submitted as a major amendment to Takeda' s supplement for the PROactive trial
to support labeling claims of CV benefit. The FDA did not have access to patient level data for this meta-
analysis and did not concur that such a meta-analysis would support an indication or labeling suggestive
of CV risk reduction. Using this meta-analysis, Dr. Graham compared its results with the meta-analysis
of therosiglitazone trials performed by Ms. Joy Mele. He presented the following slide which compared
total mortality, nonfatal M1 and stroke in the pioglitazone meta-analysis with CV mortality, nonfatal M|
and stroke in the rosiglitazone meta-analysis

Figure3. Slidefrom Dr. David Graham’s July 2007 AC Presentation Comparing the M eta-
analyses of Rosiglitazone to Pioglitazone
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A similar meta-analysis of pioglitazone trials was conducted by Lincoff et al and published in September
2007.> Takeda, who provided funding for statistical analyses of these trials and also collected the data for
the trial used in the meta-analysis, provided the FDA with a summary of the 19 studies contributing to
this meta-analysis. More than half of these studies (10) were of 1 yr duration or greater with one of these
studies being the PROactive study described above. Recall that only 4/42 (9.5%) studiesin the
rosiglitazone ICT database were of a duration greater than 1 year. The longest rosiglitazone trial was two
years. Other notable differences included:

¢ Intherosiglitazone database, about 85% of the database is placebo-controlled whilein
pioglitazone only approximately 18% are against placebo

e Intherosiglitazone database, about 15% of the database is head to head against SU whilein
pioglitazone about 63% is against SU

¢ Intherosiglitazone database, about 23% of the database is add-on to metformin/placebo
controlled compared to 6% in the pioglitazone group

¢ Intherosiglitazone database, about 26% of the patients were naive to therapy compared to 48%
in the pioglitazone database

Given the differences in the databases comprising the meta-analyses of these two drugs as presented
above, caution should be applied in making a conclusion that one drug is superior to, or safer than, the
other.

Any consideration of regulatory action based on the safety profile of two drugs in the same class must
consider the entire safety profile of both. While both agents share increased risk of fracturesin women,
anemia, weight gain, macular edema, peripheral edema and fluid retention, and exacerbation of heart
failure, pioglitazone has an additional risk signal of bladder cancer.

As discussed at the 2007 meeting, bladder tumors have been observed in rats with peroxisome proliferator
activated (PPAR) agents that demonstrate dual apha and gamma activity. Pioglitazone isno exception
and these findings were observed at clinically relevant doses. Animbalance of bladder cancer has also
been observed in two long-term clinical trials. In PROactive, bladder tumor was reported in 14/2605
(0.5%) of pioglitazone-treated patients compared to 6/2633 (0.2%) in the placebo group. Additionaly, in
a 36-month liver safety study conducted as a post-marketing commitment to FDA, 3/1051 patients
randomized to pioglitazone had bladder tumors reported compared to 0/1046 in the comparator group.

While recognizing that the overall number of casesis small, the bladder cancer imbalance in these two
independent 3-year trials alongside a potential signal from nonclinical studies can not be dismissed and
FDA has required language in both the package insert and Medication Guide for pioglitazone. Itis
important to consider thisin any regulatory decisions that may channel patients to pioglitazone.

I11. New Clinical Data Since July 2007

A. RECORD

On August 25, 2009, the FDA received the completed results of the RECORD trial submitted as a
supplement to the NDA with proposed labeling changes. The most notable proposed change to the label
was the removal of language to the boxed warning approved in November 2007 based on the findings of
the meta-analysis of 42 controlled clinical trials and the 3 long-term controlled clinical trials. The
proposed changed is shown below:

5 Lincoff AM et al. Pioglitazone and risk of cardiovascular events in patients with type 2 diabetes mellitus: a meta-
analysis of randomized trials. JAMA. 2007;298(10):1180-1188.



WARNING: CONGESTIVE HEART FAILUREAND-MYOCARDIAL

See full prescribing information for complete boxed warning.

e Thiazolidinediones, including rosiglitazone, cause or exacerbate congestive
heart failure in some patients (5.1). After initiation of AVANDIA, and after
dose increases, observe patients carefully for signs and symptoms of heart
failure (including excessive, rapid weight gain, dyspnea, and/or edema). If
these signs and symptoms develop, the heart failure should be managed
according to current standards of care. Furthermore, discontinuation or dose
reduction of AVANDIA must be considered.

o AVANDIA is not recommended in patients with symptomatic heart failure.
Initiation of AVANDIA in patients with established NYHA Class III or IV
heart failure is contraindicated. (4, 5.1)

The remaining language in the boxed warning is class labeling for both rasiglitazone and pioglitazone.
All other sections of the labeling would parallel this change. The submission of this supplement did not
alter any plansto conduct the postmarketing required trial, TIDE.

RECORD was not conducted under aU.S. IND; it was designed and conducted to fulfill a post-marketing
commitment to the European Regulatory Authorities. It was an open-label trial comparing the addition of
rosiglitazone to metformin when either one was added on to background sulfonylurea and the addition of
rosiglitazone to sulfonylurea when either one was added on to background metformin. The primary
objective was to show non-inferiority, defined as the demonstration that the upper bound of atwo-sided
95% CI for the hazard ratio would be below 1.2, between rosiglitazone combined with either metformin
or sulfonylurea to the combination of metformin and sulfonylurea on the primary composite endpoint of
CV death and CV hospitalizations.

The study design and randomization scheme is summarized in the following illustration:



Figure4. Schematic of RECORD Study Design
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At the time of itsinitiation in 2001, metformin and SU were the primary oral agents relied upon for
glycemic control in type 2 diabetes. The approval of the rosiglitazone and pioglitazonein 1999
(troglitazone was withdrawn from the market that year) introduced another class of drugs to consider
when patients treated with either metformin or a SU failed to achieve adequate glycemic control. Itis
important to note that worsening glycemic control over time occursin the mgjority of patients with type 2
diabetes. The management of such patients requires the addition of other anti-diabetic agents as
switching from one agent to another rarely resultsin improvement in HbA 1c.

The comparison of the following treatment groups:

e rosiglitazone plus metformin versus SU plus metformin
e rosiglitazone plus SU versus metformin plus SU

isrelevant to interpretation of the meta-analysis in 2007 that launched the ongoing debate of
rosiglitazone’s CV safety.

From the applicant’s analysis, RECORD met its original objective wherein 321 (14.5%) of rosiglitazone-
treated patients compared to 323 (14.5%) of comparators experienced either CV death of CV
hospitalization. The hazard ratio was 0.99 with an accompanying 95% CI of 0.85-1.15, the upper bound
of this margin below the pre-specified non-inferiority margin of 1.2.

However, in considering whether RECORD supports a conclusion that rosiglitazone has a comparable CV
risk profile to metformin or SUs, the review must al so address the limitations of the study with respect to
its design, conduct, and the presence of confounding variables that might bias the overal findings. The
limitations of thistrial have been identified by FDA reviewer, Dr. Thomas Marciniak, in his consult to the
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review division. In addition, concerns have also been raised by Dr. Steven Nissen in his perspective in
JAMA?® and his discussions with FDA staff. To the extent possible, review and analyses were performed
of the data submitted to explore these limitations and concerns.

The clinical and statistical reviews of RECORD included but were not limited to:

o analyses of theintent-to-treat and per-protocol population to determine the impact of differential
glycemic rescue criteria and imbalances in initiation of insulin use

e event rates before and after the interim analysis
impact of statin use and non-use in the overall findings

e review of secondary endpoints relying on less controversial endpoints such as MACE (CV death,
nonfatal M1, and nonfatal stroke) and total mortality

e discussion of overall event ratesin RECORD relative to other well-known CV outcomestrialsin
patients with type 2 diabetes

e discussion of data ascertainment in patients discontinuing from the tria or lost to follow-up

The FDA’s Division of Scientific Investigations (DSI) also conducted interviews of study personnel and
audits of several clinical study sites and the contract research organization to identify if there were
deficienciesin the collection of data and to explore if there was evidence of misconduct.

RECORD did not include pioglitazone as a separate treatment and will not be able to determine whether
rosiglitazone carries greater CV risk than pioglitazone. A comparison of the safety of these two drugs
was undertaken through observationa studies and meta-analyses.

B. Observational data

Since the July 2007 Advisory committee meeting on rosiglitazone, there have been a number of
publications of observational studies comparing the cardiovascular side effects of rosiglitazone to those of
other antidiabetic agents. These published studies varied from one to the next. Some studies compared
rosiglitazone to pioglitazone; others compared rosiglitazone to other antidiabetic agents. In addition,
outcome measures varied across these studies. A systematic review of the available controlled
epidemiologic studies of cardiovascular risk in patients treated with rosiglitazone or pioglitazone was
performed by OSE, in collaboration with the Office of Biostatistics. The Newcastle-Ottawa Scale was
used as a measure to assess each study's quality. This summary of studiesis qualitative and the analysisis
gualitative; no quantitative meta-analysis of these studies was done. The results are included in this
background package and will be presented at the meeting.

OSE has collaborated with the Center for Medicare and Medicaid Services (CMS) to conduct an
observational epidemiological study of the adverse cardiovascular outcomes and mortality in new users of
rosiglitazone compared to new users of pioglitazone. OB was consulted on the analyses. Endpoints
include hospitalized myocardial infarction, stroke, heart failure, all-cause mortality, and a composite of
these endpoints. Data were available on over 220,000 patients receiving either rosiglitazone or
pioglitazone. Results of this study are in this background package and will be presented at the meeting.

C. Meta-analyses of Rosiglitazone and Pioglitazone Controlled Clinical Trials
Conclusions on the CV safety of rosiglitazone rel ative to pioglitazone have been made by some reviewers

from the Office of Surveillance and Epidemiology based on meta-analyses of meta-analyses and meta-
analyses of observational studiesin areview completed in October 2009. In none of these assessments

® Nissen SE. Setting the RECORD Straight. JAMA. 2010;303(12):1194-1195.
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did the FDA have access to patient level datafor al data sources or details about the individual
trials/studies utilized in the meta-analyses.

With its submission of the completed RECORD results, GSK a so submitted an update to its origina
meta-analysis to include 10 additional studies. In preparation for this advisory committee meeting, the
Office of Biostatistics has conducted meta-analyses of both rosiglitazone and pioglitazone trials. The
objectives were to assess the CV risks of each of these drugs individually, to assess the differences
between the clinical trials avail able for the two drugs, and to the extent possible, to make qualitative
comparisons between the safety profiles of the two drugs. Both GSK and Takeda were requested to
provide the FDA with patient-level datafrom trials of their respective drugs that were randomized,
double-blind, between 2 monthsto 2 yearsin duration, and completed by December 2009. The primary
endpoint was MACE (CV death, stroke, or M1) and secondary endpoints of interest included CV death,
stroke, MI, total mortality, serious myocardia ischemia, total myocardial ischemia, and CHF. The same
statistical analysis plan was applied to both meta-analyses.

The Office of Biostatistics has provided its review of the two meta-analyses in the background package.
D. CV Safety of Rosiglitazone in Other CV Outcomes Trials

The Veterans Affairs Diabetes Trial (VADT) and the Bypass Angioplasty Revascul arization Investigation
2 Diabetes (BARI-2D) are two large cardiovascular outcomes trial conducted in patients with type 2
diabetes at high risk for a cardiovascular event. Neither of these trials was designed to specifically
investigate the cardiovascular risk of rosiglitazone; however, both trials had a high percentage of patients
treated with rosiglitazone. Asaresult of the 2007 meta-analysis, study investigators from both trials
conducted analyses to determine the contribution of rosiglitazone to the CV findings in each of these
trials. Thelead statisticians from both of these trials have been invited to present their findings at this
advisory committee meeting.

V. CV OutcomesTrial —TIDE

The Thiazolidinedione Intervention with Vitamin D Evaluation (TIDE) tria is an ongoing, event-driven,
multicenter, international, randomized, double-blind, placebo-controlled trial designed to evaluate the
effects of rasiglitazone, pioglitazone, or placebo added-on to background anti-diabetic therapiesin
approximately 11,680 patients with type 2 diabetes on the time to first occurrence of the primary
composite endpoint of CV death, nonfatal MI, or nonfatal stroke (MACE). Secondary endpoints include
total mortality, the individual components of the primary endpoint, and a composite of microvascular
outcomes.

Thetria hastwo co-primary objectives:
1. A non-inferiority comparison of rosiglitazone versus placebo performed after total follow-up of
4.5 years
2. A superiority comparison of TZDs (rosiglitazone and pioglitazone) versus placebo performed
about one year after the non-inferiority comparison

A secondary objective of thistrial isto demonstrate noninferiority between rosiglitazone and pioglitazone
on the primary composite of MACE. Thisisthe only CV outcomes trial including a direct comparison
between these two drugs.

The principal investigator for TIDE has also been invited to present the study design and objectives and
procedures in obtaining informed consent.

Based on the data presented to the committee members, we will be asking you to address the following
guestions:
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V. DRAFT Discussion Points and Questionsto the Panel

1. Please discuss the strengths and weaknesses of the various sources of data available to address the
guestion of an increased risk of ischemic CV events in patients treated with rosiglitazone:

a) incomparison to other non-TZD anti-diabetic agents (i.e., metformin, sulfonylureas) based on the
meta-analysis of rosiglitazone controlled clinical trials, the large outcome trials that included
rosiglitazone (i.e., ADOPT, RECORD, VADT, BARI-2D), and the published observational
studies.

Please specifically consider and discuss the data addressing the risk of myocardial infarctionsin the
context of the data addressing the risk of stroke and overall mortality.

b) in comparison to pioglitazone based on the published observational studies, the observational
study in the CM S database, and the separate FDA meta-analyses of rosiglitazone and
pioglitazone controlled clinical trials.

Please specifically consider and discuss the foll owing:

-comparability of the patient populations exposed to each of these drugs in the various databases
-compl eteness of data ascertainment for CV events

-possible impact of publication bias on the availability of data from observational studies
-relevance of different trial designs, comparators, and trial duration between the two meta-analyses

2. Considering all the available data, do you conclude that rosiglitazone increases the risk of ischemic
CV eventsin patients with Type 2 diabetes relative to the comparator agents studied? Please vote yes or
no and discuss the rationale for your vote.

3. Based on your assessment of the overall benefit-to-risk profile, do you recommend that rosiglitazone
be withdrawn from the U.S. market? Please vote yes or no and discuss the rationale for your vote.

- Please discuss any recommendations for further labeling changes or risk management activities
that you recommend FDA pursue regarding rosiglitazone.

4. Do you recommend that the TIDE trial be continued in order to provide further data on the
comparative CV safety of rosiglitazone, pioglitazone, and standard-of-care management of type 2
diabetes (placebo add-on)? Please vote yes or no and discuss the rationale for your vote.

- Please discuss any recommendations for changes to the TIDE protocol or informed consent.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
DIVISION OF CARDIOVASCULAR AND RENAL PRODUCTS

Date: June 14, 2010
From: Thomas A. Marciniak, M.D.
Medical Team Leader
Division of Cardiovascular and Renal Products
Subject: Cardiovascular events in RECORD, NDA 21-071/S-035
Through: Norman Stockbridge, M.D., Ph.D.

Division Director

To: Jena Weber, Project Manager
Division of Metabolism and Endocrinology Products

This memo responds to your consult to us dated October 27, 2009, requesting our review of
cardiovascular (CV) events in the RECORD trial for rosiglitazone (Avandia). You asked four
specific questions regarding the CV aspects of the trial. We believe that they can’t be answered
in isolation but only by a comprehensive review of the trial design; trial conduct; endpoint,
adjudication, and analysis issues; and CV results. We provide our detailed evaluation of the CV
aspects of these four topics below. Our summary is that RECORD was inadequately designed
and conducted to provide any reassurance about the CV safety of rosiglitazone. The results do
confirm and extend the recognized concerns regarding increased heart failure (HF) and HF
deaths with rosiglitazone. They also suggest that rosiglitazone increases the risk for myocardial
infarction (MI), although the confidence intervals for estimated MI hazard ratios are wide and
include no risk while biases in the study suggest that the true risk could be higher.

1. Trial Design

RECORD, as you know, was a randomized, open-label, active-controlled trial comparing
combined rosiglitazone and metformin or a sulfonylurea to combined metformin and a
sulfonylurea. The primary endpoint was a composite of CV death and CV hospitalizations. The
design was complex such that we can not summarize the critical aspects succinctly. We have
provided detailed comments in Appendix 2. We list in Table 1 the trial design issues that we
discuss in Appendix 2 along with our estimates of how they might bias the trial results.



Table 1: Trial Design Issues Detailed in Appendix 2

# Issue Bias

1 Open label rosiglitazone
2 Two studies null
3 Active controls null
4 Post-randomization determination of treatment phases null
5 Treatment crossovers null
6 Investigator determination of visit frequencies and types rosiglitazone
7 Lower CV risk population null
8 CV hospitalizations in primary endpoint null
9 Ambiguities regarding endpoint definition of amputations null
10 Strict MI definition null
11 Primary endpoint not reflecting suspected problems null
12 Endpoint date definition null
13 Minimal documentation on rationale for adjudication of neutral

cases

14 Analysis populations null
15 Endpoint reporting null
16 SAE reporting neutral
17 Concomitant medication reporting null
18 Handling of withdrawals rosiglitazone

By “Bias rosiglitazone” in Table 1 we mean that the way the issue was handled in RECORD
could potentially lead to results biased in favor of rosiglitazone. All of the issues we count as a
bias in favor of rosiglitazone are ones related to the open label conduct of the trial. By “Bias
null” we mean that the way the issue was handled in RECORD tends to bias the trial results
towards the null, i.e., that rosiglitazone is non-inferior to the active controls regarding CV risk.
By “Bias neutral” we mean that the way the issue was handled in RECORD doesn’t directly lead
to bias—but how these issues were handled may prevent biases from being detected.

We judge that there are sufficient issues with the study design that introduce biases, particularly
towards the null, that we can not rely upon RECORD to provide reassurances regarding the
effects of rosiglitazone upon CV risk. Please see the details we provide in Appendix 2 for our
justification for this statement. Because of the study design biases and similar biases resulting
from study conduct (discussed next), we assert that at best any estimates of rosiglitazone CV risk
are lower bounds for the risk rather than valid estimates with reliable statistical confidence
intervals.

RECORD was a post-marketing study requested by the European Medicines Agency. We did
not review the protocol prior to study implementation. If we had, we would have judged it to be
unacceptable for the reasons detailed in Appendix 2.

2. Trial Conduct

These protocol design issues appear to have led to problems with the study conduct that also
limit any reassurances that RECORD can provide regarding the CV safety of rosiglitazone. In
addition, there are other design limitations not detailed in the protocol that also created problems,
and there are study conduct problems independent of design limitations. We discuss all of these



study conduct issues in Appendix 3, relating them to the design limitations when relevant and
documenting them with excerpts from the trial documentation and CRFs and analyses of the
RECORD data. We list the trial conduct issues we discuss in Appendix 3 in Table 2 below along
with our evaluation of how they biased the trial results.

Table 2: Trial Conduct Issues Detailed in Appendix 3

# Issue Bias

1 Open label and unblinding rosiglitazone
Unacceptable case handling rosiglitazone

2 Failures to refer events for rosiglitazone

adjudication

3 All hospitalizations not recorded null

4 Adjudication issues
High bar for deaths null
Missed endpoints rosiglitazone
Insufficient information collected rosiglitazone
Adjudication disagreements rosiglitazone
Delayed adjudications null

5 Endpoint definition clarifications null

6 Errors in end of CV follow-up dates neutral

7 Limited CV follow-up null

8 Concomitant medication reporting null

9 Misunderstandings on SAE handling neutral

10 Inadequate coding of CV adverse null

events
11 Endpoint CRFs not databased neutral

The bias column in Table 2 differs from that in Table 1. In Table 1 we judged how the issues
might bias the trial results; in Table 2 we based the assignments on our evaluations of the trial
data. For example, all 4 cases the handling of which we considered to be unacceptable are
rosiglitazone patients as are all 8 failures to refer events for adjudication; 9 of 14 missed
endpoint cases are rosiglitazone. While these numbers may seem small compared to the size of
the trial, note that about 15 more MIs in the rosiglitazone arms are needed to change the GSK MI
results to a relative risk of 1.4 and a p value of 0.042.

Overall we reviewed the CRFs for 278 rosiglitazone and 271 control patients. Usually we
reviewed a CRF because of some potential problem such as initial CEC adjudicators disagreeing,
although we also reviewed a random sample of 100 cases stratified by treatment arm to generate
statistical estimates. We focused on the endpoints of CV death, MI, and stroke (MACE) but we
also recorded other problems when identified. We provide a summary of our findings from our
CREF reviews in Table 3.



Table 3: Summary of Reviewed CRFs

rosiglitazone control
n % n %
randomized & treated - GSK "ITT" | 2220 100% | 2227 100%
CRFs reviewed (total 549) 278 13% | 271 12%
CRFs with problems 45 2.0% 25 1.1%
favoring rosiglitazone 44 2.0% 13 0.6%
favoring control 1 0.05% 12 0.5%
overall which arm is favored 57 | 10.4% of 549 13 | 2.4% of 549

The control case problems are evenly distributed between ones favoring rosiglitazone and ones
favoring control. The rosiglitazone problem cases almost exclusively favor rosiglitazone and
there are more rosiglitazone problem cases than control problem cases. Hence the net favoring
of rosiglitazone exceeds 4:1.

In the random sample we identified 9% of cases with endpoint problems, favoring rosiglitazone
2:1. Because the frequency of cases with problems in this random sample was 9%, we probably
have not yet identified all cases with problems: We would expect about 283 problem cases from
among the patients with routinely submitted CRFs (from which we sampled) while we have only
identified 70 problem cases with our completed reviews of CRFs.

Our review of the random sample also identified a significant problem in RECORD not
involving endpoint ascertainment: errors in dates of follow-up. We found 7 errors in the end of
CV follow-up dates, the censoring dates used for all GSK primary CV event analyses for all
patients not having an endpoint for the particular analysis. Four of the errors were substantial:
+20, +14, +8 and -24 months. The 95% confidence interval for the frequency of errors in CV
follow-up dates is 3 to 14%. GSK has asserted that the errors in CV follow-up date affect the
numerical results of their safety analyses slightly. While we agree that that is likely to be true, it
is not reassuring at all that both critical values GSK used for its primary CV safety analyses, the
endpoint determinations and the censoring date for patients without endpoints, appear to have
substantial errors.

Our assignments regarding bias involve varying levels of subjectivity. While we believe we
have strong, documented justifications for some assignments, such as our unacceptable handling
cases, for other assignments our judgment calls are not unquestionable. For this reason we have
provide copies of the relevant case report forms (CRFs—redacted for personal and institutional
identifiers) for a selection of problem cases in Appendix 1. We have also provided short
summaries of many of the other problem cases in Appendix 3 and short summaries of all cases
for which we made a different CV death, MI, or stroke assignment than GSK in Appendices 5-7.
We suggest that the best way to familiarize oneself with the RECORD trial conduct is to peruse
first Appendix 1 with the copies of actual CRFs and then to read Appendix 3, our comments on
study conduct.

Our review of the trial conduct appears to confirm that, as the protocol issues suggest, biases did
arise in RECORD. The trial conduct issues reinforce our belief that RECORD can not provide
any reassurances regarding rosiglitazone CV safety.



3. Endpoint, adjudication, and analysis issues

Our plan for endpoints, adjudication, and analysis populations differed from GSK’s. We pre-
specified our adjudication plan (Appendix 4) and our analysis plan (Appendix 8). We
summarize the important points here as a prelude to discussing our analyses. The major issues
are the following:

We consider GSK’s primary composite endpoint of CV death and CV hospitalization
unacceptable for several reasons. CV hospitalization reasons are diverse and include
ones that are unlikely to be affected by one drug. There are also ambiguities in the
protocol definitions such that, as we have discussed in Appendices 2 and 3, referrals for
adjudication and adjudications were erratic. Finally, the suspicion raised by the Nissen
meta-analysis is that rosiglitazone increases MI rates while GSK has suggested that
rosiglitazone decreases stroke rates. Hence we consider the most appropriate safety
endpoints for RECORD to be the major adverse cardiac event (MACE) components
analyzed separately, i.e., MI, stroke, CV death (plus the MACE composite as a secondary
endpoint), and HF (all events).

The CEC only adjudicated MIs and strokes involving hospitalizations or deaths. We
believe that, in order to increase statistical power and as is usually done, we should
include all MIs and strokes in our analyses. Because RECORD did not collect complete
documentation for out-of-hospital non-fatal events and out-of-hospital fatal events do not
have the biomarkers or neurologic exams needed for strict adjudications, we did not
apply strict adjudication criteria for these events and did rely more upon judgment (see
Appendix 4).

GSK specified using an “ITT” (correctly randomized and treated) population including
all available follow-up from the start of randomised treatment through study end.
Because subjects frequently discontinue randomized treatment prior to study end
particularly in long studies, we a priori rejected this analysis population for this non-
inferiority safety study. To achieve equal durations for endpoints other than all-cause
mortality and limit the contributions of patients discontinued from randomized treatment,
we prespecified censoring follow-up in all arms at the study day prior to the day on which
the percentage of good follow-up falls below 90% provided that the fraction of patients in
the rosiglitazone arms still using rosiglitazone is 80% or greater.

Our fears regarding discontinuations of treatment appear to have been justified. We show
in Figure 1 the fraction of rosiglitazone patients still taking rosiglitazone by years on-
study.



Figure 1: Rosiglitazone Patients Still Taking Rosiglitazone by Years on Study
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Note that use of rosiglitazone falls of at a fairly steep, nearly constant rate throughout the
entire study. Our pre-specified cut-off criterion of 80% still on rosiglitazone is reached in
3.6 years.

RECORD also suffers from a low rate of good CV follow-up, i.e., patients either dying
with an identified cause of death or having a last visit at which SAEs and hospitalizations
were solicited on or after the earliest last visit date (08 September 2008). Because of
problems with the end of CV follow-up dates that we detail in Appendix 3 Section 3.6,
we calculated the rate of CV follow-up using deaths and patient visits to the sites. (The
original protocol required all patients to have a final site visit while an amendment left it
to investigator discretion to change the type or frequency of visits. The amendment was
ambiguous about whether the investigator could convert the final visit to a telephone
contact.) We show the fraction of patients with CV follow-up by years on-study in
Figure 2.



Figure 2: Patients with CV Follow-up by Years on Study
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Note that Figures 1 and 2 are not Kaplan-Meier plots: We considered all rosiglitazone
patients in Figure 1 and all patients in Figure 2 to be at risk (counted in the denominator)
for the entire study. We counted patients who died with a known cause or who reached
the earliest end-of-study visit date of 08 September 2008 as having good follow-up for
the entire study. For rosiglitazone use we counted patients who died and had a recorded
date of last rosiglitazone use within 30 days (because of uncertainties regarding the last
use dates in patients who died) as using rosiglitazone for the entire study. Hence the
curves represent the fraction of rosiglitazone patients still using rosiglitazone and the
fraction of patients with good CV follow-up; these fractions provide some quantitation of
the confidence we should have in any estimates of CV event rates through any duration
of years on study.

The minimum potential duration of follow-up was 5.35 years. The discontinuities in both
curves at about that time represent patients who had a last follow-up visit 1-2 months
prior to the earliest last visit date of 08 September 2008.

CV follow-up drops off at about half the rate of rosiglitazone use but still substantial.
Our pre-specified cut-off criterion of 90% good CV follow-up is reached in 3.4 years.
Hence per our analysis plan we use follow-up through 3.4 years for calculating
confidence intervals for CV event rates.



4. CV Event Results

We present only the results of our CV event analyses. The combined rosiglitazone and control
arms were well balanced regarding baseline characteristics and risk factors as documented in the
GSK briefing document. There were significant differences between the two strata as we show in
Section 4.3. Please note the following about our CV analyses:

e For MACE events we present both our results and GSK’s. Because inadequately
reported events can be difficult to classify so that adjudication has a subjective element,
we have listed in Appendices 5-7 all events for which our classification is different than
GSK’s along with a brief summary of the most relevant facts regarding the event.
Appendix 5 has the CV death disagreements, Appendix 6 the MI disagreements, and
Appendix 7 the stroke disagreements.

e Because of the substantial error rate in the GSK end of CV follow-up dates, we did not
use them for our analyses, including our analyses of GSK adjudications. We used the
validated date for the few cases we manually verified from the CRFs and the date of an
adjudicated event or the date of the last visit with vital signs for all other patients (see
Appendix 8 for the precise details.) The use of our dates vs. GSK dates should produce
minimal differences in any of the time-to-event analyses—the driving force for the
differences between our analyses and GSK’s is the difference in event ascertainment.

e We use the true ITT population, including the 11 patients randomized but not treated.
Because they are censored early and did not have any CV events, including or excluding
them makes no appreciable difference in any analysis—but our including them is the
reason why our at risk numbers at year 0 are different from those for the GSK event
adjudications in the Kaplan-Meier (K-M) plots. We also start counting at the
randomization date rather than the date of first treatment, another difference from GSK’s
that does not appreciably affect the analyses.

e We use the Cox regression analyses, stratified by background metformin or sulfonylurea
use, as proposed by GSK. We performed all of our analyses using Stata v11 rather than
SAS but have not observed any differences due to the differing statistical packages.

e For our Cox regression analyses we censored patients without the targeted event at the
last study day prior to the CV follow-up rate for all patients dropping below 90%. We
also present statistics for censoring at the end of CV follow-up (GSK’s primary analyses)
and for the randomized treatment phase plus 90 days (the latter to avoid missing events
due to date errors.) We present K-M plots through seven years, beyond which time there
were fewer than 200 patients on-study. We include on the K-M plots a vertical hashed
line indicating the time at which CV follow-up for all patients dropped below 90%, our
censoring date.

e Our primary comparison is between the combined rosiglitazone arms and the combined
control arms, as was GSK’s. We do present some comparisons of the two strata analyzed
independently for such analyses that we considered revealing.



4.1 Major Adverse Cardiovascular Events (MACE)
We show below in Figures 3 through 10 the K-M plots for time to first MI, stroke, CV death, and
any of these “MACE” components for our event ascertainments and for GSK’’s.

Figure 3: K-M Plot of Time to First FDA Ml
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Figure 4: K-M Plot of Time to First GSK Ml

0.02 0.03 0.04
1 1 1

fraction of patients with Mls
0.01
Il

0.00
1

T : T
0 1 2 8 4 5 6 7
years

Number at risk
rx = control 2226 2114 2034 1950 1857 1734 777 81
rx = rosiglitazone 2220 2119 2054 1977 1901 1827 858 76

rx = control ————- rx = rosiglitazone




Figure 5: K-M Plot of Time to First FDA Stroke
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Figure 6: K-M Plot of Time to First GSK Stroke
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Figure 7: K-M Plot of Time to FDA CV Death
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Figure 8: K-M Plot of Time to GSK CV Death
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Figure 9: K-M Plot of Time to FDA MACE
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Figure 10: K-M Plot of Time to GSK MACE
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Note that our results are less favorable for rosiglitazone than GSK’s, particularly for MI and to a
lesser degree for stroke. We examined CRFs for about 12% of the patients, so it is possible that
with re-examination of all patients’ CRFs that the differences would be greater. Furthermore,
because of the biases towards the null due to study design limitations and the biases favoring
rosiglitazone that we have identified regarding the study conduct, we consider our results to be
indicative of lower bounds for rosiglitazone risks rather than validated scientific estimates
subject to precise estimates of confidence intervals. We judge GSK’s results to be inaccurate.

We show the Cox regression results for MACE and its components in Table 4.

Table 4: Cox Regression Results for MACE and Its Components

To 90% CV follow-up | Randomized treatment phase All CV follow-up

HR | 95% | 95% HR 95% 95% HR 95% 95%

LCL | UCL LCL UCL LCL UCL
Mis-FDA 142 | 093 | 2.16 1.39 0.97 1.99 1.38 0.99 1.93
MIs-GSK 1.12 0.78 1.60
Strokes-FDA | 0.96 | 0.60 | 1.54 0.79 0.54 1.17 0.89 0.63 1.28
Strokes-GSK 0.71 0.48 1.04
CVD-FDA 0.95| 0.57| 1.60 0.85 0.55 1.32 0.92 0.65 1.31
CVD-GSK 0.82 0.58 1.15
MACE-FDA 113 | 0.85( 1.50 1.04 0.82 1.33 1.07 0.86 1.33
MACE-GSK 0.91 0.73 1.13

HR = hazard ratio; LCL = lower confidence limit; UCL = upper confidence limit

We believe that we can not consider the confidence limits in Table 4 to be precise statistical
limits but to be estimates of the variability added by sampling error in addition to the biases from
the study design and conduct. Please also note that our results for the GSK events differ slightly
from those reported by GSK because we used censoring dates different than GSK’s due to
substantial errors in the GSK censoring dates.

Note that the point estimates for the hazard ratios (HR) for MIs (1.38-1.42) are remarkably close
to the odds ratio reported in the Nissen meta-analysis (1.43). One does not have to be a
mathematician or to perform the calculations to estimate that incorporating our RECORD results
into a meta-analysis similar to Nissen’s will produce a risk for MIs that is highly statistically
significant. Because of the substantial amounts of time we needed for verifying the RECORD
data we did not complete such a meta-analysis (as well as the other sensitivity analyses described
in our Appendix 8 Analysis Plan) prior to filing this consult for pre-meeting review by the FDA
advisory committee.

There is additional evidence from RECORD that the MI risk for rosiglitazone is real rather than a
random variation:

e We prospectively excluded silent MIs from our primary analysis because we had
concerns that silent MIs might represent a different disease mechanism than symptomatic
MlIs, e.g., could they represent gradual necrosis from diabetic microvascular disease
rather than an acute event with coronary thrombosis in an epicardial coronary artery? We
did attempt to ascertain silent MIs, i.e., the new appearance of Q waves on ECG without
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a history of an MI event. We identified silent MIs in 10 rosiglitazone and 5 control
patients, one of whom later had an adjudicated MI event. Because we have not had the
time to decide how to and to assign times to these silent MIs, we have not yet combined
them with the MI events for a sensitivity analysis.

e When we evaluated possible MI events, we classified events as “possible” MIs as well as
adjudicated Mls. The possible MI events were typically patients with chest pain and
some ischemic changes on ECG with akinesia on ECHO (if done and in the absence of an
MI history) but without a positive cardiac biomarker. Note that RECORD investigators
usually reported cardiac biomarkers only at a single point in time and that the biomarkers
were not infrequently limited to CK and even AST. We classified MI events as possible
MIs for 16 rosiglitazone and 6 control patients.

Note that the curves in Figure 3, time first FDA MI, only diverge after about one year. This
pattern suggests that, if rosiglitazone does increase MI risk, the mechanism may not be one
related to acute drug levels, such as might be expected from an effect upon platelet aggregation.
The mechanism may involve some structural change, such as increased vascular disease or
plaque.

4.2 All-cause mortality
We show the K-M plot for all-cause mortality in Figure 11.

Figure 11: K-M Plot for Time to All-Cause Deaths
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While it should be reassuring that all cause mortality appears to track lower for rosiglitazone
than for control, we are not reassured because of the incomplete follow-up rates. The incomplete
follow-up rate for vital status at the end of study is about 12%. We calculated this rate as
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follows: We used the GSK-provided dates for the “End of Vital Status Date”, the date GSK has
told us that they used for all cause mortality analyses. (Despite the problems we have
documented in Appendix 3 Section 3.6 with end of CV follow-up dates, we have not had time to
verify end of vital status dates—except see Case T in Appendix 1.) We counted a patient as
having good vital sign follow-up either if the investigator reported the patient’s death (with the
exception of Case T) or if the end of vital status date (the last contact date regarding vital status)
was on or after (0) (6), the carliest last study visit date. The 12% of patients not
having good vital status follow-up status by this criterion far exceeds the 1% absolute difference
in death rates between rosiglitazone and control.

We document the exception to accepting an investigator report of death as Case T in Appendix 1.
Case T illustrates how bad follow-up could be in RECORD.

4.3 Strata

RECORD can be viewed as two studies, 1.e., the two strata based on baseline metformin or
sulfonylurea use—see Appendix 2 Section 2.2. The baseline characteristics for the two strata are
substantially different as shown in Table 5.

Table 5: Selected Baseline Characteristics by Stratum

metformin sulfonylurea p*
age, mean years 571 59.7 | <0.001
females, % 47 50 0.021
Australia-NZ, % 3 1
E. Europe, % 55 73 | <0.001
W. Europe, % 42 26
any smoking, % 46 35| <0.001
ischemic heart disease history, % 15 20 | <0.001
duration diabetes, mean years 3.8 54 <0.001
statin use at baseline, % 22 15| <0.001

* p value by t-test or ANOVA for continuous variables, Chi-square for categorical variables
Hence it is appropriate to examine results for the two studies separately to determine whether

there are any significant differences for or interactions with the strata. We show the time to first
FDA MI for all four arms in Figure 12.
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Figure 12: K-M Plot of Time to First FDA MI for All 4 Arms

fraction of patients with Mis
0.00 0.01 0.02 0.03 0.04 0.05

Number at risk
x4 =mri120 1073 1046 1004 971 932 387 36
x4 = ms1108 1064 1029 986 942 878 358 40
x4 =sr1106 1045 1004 968 923 889 468 40
x4 =sm1124 1050 1005 963 913 855 419 41

arm abbreviations

stratum randomized
mr metformin rosiglitazone
ms sulfonylurea
sr sulfonylurea rosiglitazone
sm sulfonylurea

Note that the risk for MI is substantially higher in the sulfonylurea stratum than in the metformin
stratum independent of rosiglitazone use. The point estimates for the HR from Cox regressions
(censoring at 90% good follow-up) are 1.5 for the metformin stratum and 1.4 for the sulfonylurea
stratum with wide confidence intervals due to the halved sample sizes. There is no suggestion of
a difference in the effect of rosiglitazone on MI risk by stratum.

Strokes and CV deaths show substantial overlap in their curves by the four arms on K-M plots.
We show the K-M plot for CV death in Figure 13.
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Figure 13: K-M Plot of Time to FDA CV Death for All 4 Arms

fraction of patients with CV death
0.00 0.01 0.02 0.03 0.04 0.05

Number at risk
x4 =mr1120 1079 1056 1024 992 953 392 36
rx4 =ms1108 1069 1035 997 953 890 365 40
rx4 =sri106 1053 1018 983 948 915 488 40
rx4 =sm1124 1054 1011 975 932 879 432 41

The HRs for CV death are 0.91 and 1.0 for the metformin and sulfonylurea strata respectively.
Within the limitations of the data quality in RECORD rosiglitazone does not appear to reduce the
risk of stroke or CV death.

We show the time to first FDA MACE for all four arms in Figure 14.
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Figure 14: K-M Plot of Time to First FDA MACE for All 4 Arms

fraction of patients with MACE
0.00 0.02 0.04 0.06 0.08 0.10

Number at risk
x4 =mr1120 1071 1038 991 956 915 374 35
x4 =ms1108 1061 1022 976 926 857 352 40
x4 =sri106 1039 996 956 912 877 463 40
x4 =sm1124 1050 1001 952 901 843 409 41

The curves for MACE are slightly but not statistically significantly differentiated. The HRs for
MACE are 1.2 and 1.1 for the metformin and sulfonylurea strata respectively.

The rosiglitazone effects on MACE and its components in each stratum are consistent with those

for the combined strata. There do not appear to be substantial differential effects in the two
populations.

4.4 Statin use

One of your questions was regarding whether differential use of statins after trial start could have
affected the trial results. We believe that this issue will be difficult to resolve given the
limitations of the data. Because we spent most of our time on addressing the trial data problems,
we did not explore this issue in depth nor did we verify the medication data. We used GSK’s
values for these analyses. We’ve summarized statin use throughout the trial in Table 6.

Table 6: Statin Use by Patients Throughout the Study

mr ms sr sm

none 40% 49% 49% 58%
new 38% 30% 36% 26%
stable 13% 16% 10% 13%
increase 9% 6% 4% 3%
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Because drug use was different in the two strata, we have categorized statin use by the four arms.
In Table 6 “none” means no statin use either at baseline or during the study. “New” means no
statin use at baseline but use at sometime during the study—hence “none” plus “new” is baseline
statin use. (Patients with baseline statin use were about a mean 1 year older and 4% absolute
more male—except the sm group had reversed gender statistics.) “Stable” means statin use at
baseline with the same dosage continued. “Increase” means statin use at baseline with increased
dosage post-randomization. (GSK also reported a handful of patients as “added” statin; we have
counted them as “increase”.)

Statin use was more frequent in the metformin stratum, an absolute increase of 9%. It was also
more frequent in rosiglitazone patients than control, coincidentally also an absolute increase of
9%. It is this latter difference with which you are concerned. We examined CV events rates by
statin use throughout the study but found them impossible to interpret. Because statin use was
determined post-randomization, we could not draw any inferences from the CV event rates by
statin use during the study. We did examine CV event rates by statin use at baseline. We show
the rates for patients with new MIs in Table 7 and for CV deaths in Table § .

Table 7: Patients with new Mls by Baseline Statin Use

mr ms sr sm
no 3.2% 2.2% 4.1% 3.2%
yes 4.1% 1.7% 3.8% 3.2%

Table 8: CV Deaths by Baseline Statin Use

mr ms sr sm
no 2.2% 2.7% 2.6% 3.3%
yes 4.1% 3.3% 4.5% 1.1%

MI rates in Table 7 are consistent in that the rates are always higher in the rosiglitazone arms.
Conversely, CV death rates are inconsistent: They are lower in the rosiglitazone arms compared
to the control arms for patients not taking a statin at baseline and higher in the rosiglitazone arms
compared to the control arms for patients on a statin at baseline. They are similarly inconsistent
for the GSK adjudication of CV death and for all-cause mortality. We do not have an obvious
explanation for this anomaly, although we have not had time to explore it further.

For additional analyses we would be interested in knowing the cumulative “equivalent” statin
dosage through the time of the first event. We suspect the interpretation will difficult. To us the
differential statin use represents yet another factor that is biasing the study results towards the
null.

4.5 Heart failure

We also examined heart failure (HF) rates. We show K-M plots for various types of HF events
in Figures 12 through 15 and the corresponding Cox regression results in Table 9.
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Figure 15: K-M Plot of Time to First FDA HF Hospitalization
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Figure 16: K-M Plot of Time to First GSK HF Hospitalization
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Figure 17: K-M Plot of Time to FDA Any HF
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Figure 18: K-M Plot of Time to FDA HF Death
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Table 9: Cox Regression Results for Heart Failure (HF)

To 90% CV follow-up | Randomized treatment phase All CV follow-up
HR | 95% | 95% HR 95% 95% HR 95% 95%
LCL | UCL LCL UCL LCL UCL
HF hosp.-FDA | 2.04 | 1.19| 3.48 2.37 1.52 3.71 2.16 1.44 3.24
HF hosp.-GSK 2.05 1.32 3.2
HF any-FDA 2.00| 1.32] 3.01 2.18 1.56 3.05| 2.05 1.50 2.81
HF death-FDA | 6.89 | 0.85 56 2.45 0.65 9.24 3.82 1.28 11.44

HR = hazard ratio; LCL = lower confidence limit; UCL = upper confidence limit
hosp. = hospitalization

Most of our results for HF are not significantly different those that have been published for
RECORD. (Komajda et al. (2010). Eur Heart J 31(7): 824-31) HF is substantially increased with
rosiglitazone, with the risk of any heart failure event or hospitalization at least doubled.
However, the risk of HF death appears to be even more substantially increased: 2.5-7 fold point
estimates by our evaluations and a five-fold increase by Komajda et al. We do record higher
absolute rates of HF events than GSK or Komajda et al, but this likely reflects our using less
strict criteria for HF than the other observers. Regardless, we are concerned that, because of the
dramatically higher HF death rates, increased HF rates with rosiglitazone are not simply
increased diagnosis rates due to edema but are dangerous. We can not discern from the available
data whether the increased HF rates have a different etiology than whatever may be causing the
increased MI rates or whether the increased HF deaths reflect only an MI based mechanism.

4.6 Atrial fibrillation

As we discuss in Appendix 3 Section 3.10, GSK coding of CV adverse events was flawed.
Because knowing rates of other CV events besides MACE should facilitate understanding the
CV risk of rosiglitazone, we preliminarily coded selected other CV events. We then focused on
atrial fibrillation (afib) because of its association with HF, a known adverse effect of
rosiglitazone, and because we detected errors in its coding. We show the K-M plot for time to
first afib event in Figure 19.
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Figure 19: K-M Plot of Time to First Atrial Fibrillation Event
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Please note that some afib events reported in Figure 19 occurred in patients who had a history of
afib at baseline. We found the history of afib at baseline to be unreliable, i.e., we encountered
patients with a negative history who had afib on the baseline ECG or who had a long history of
afib documented in a hospital discharge summary. The point estimate for the HR is 1.25 with
95% confidence interval 0.85 to 1.8.

Given that rosiglitazone is associated with HF, Figure 19 does not seem surprising: Because afib
is associated with HF, we would expect rosiglitazone to have an increased rate of afib. The time
course of the afib curves separating is delayed compared to that for HF—compare to Figure 15
for HF hospitalizations. However, what is interesting and revealing is the association of afib and
rosiglitazone with the MACE components. We show the rates of afib arm and patients with HF,
MIs, strokes, and CV death in Tables 10 to 13.

Table 10: Atrial Fibrillation Rates by Arm and Patients with HF Hospitalizations

HF | Control | Rosiglitazone

no 3% 4%

yes 21% 35%

Table 11: Atrial Fibrillation Rates by Arm and Patients with Mls

MI | Control | Rosiglitazone

no 4% 4%

yes 3% 12%

23



Table 12: Atrial Fibrillation Rates by Arm and Patients with Stroke

stroke | Control | Rosiglitazone

no 2% 2%

yes 17% 14%

Table 13: Atrial Fibrillation Rates by Arm and CV Death

CV death | Control | Rosiglitazone

no 4% 4%

yes 6% 16%

Note that the rates of afib are substantially higher in the rosiglitazone arm for patients with
cardiac conditions. The rate of afib in the rosiglitazone arm in patients with stroke—a
cerebrovascular condition—is numerically lower than (but statistically equivalent to) the rate in
the control arm. This pattern suggests to us that afib with rosiglitazone is not just the usual
complication of HF or an MI. It appears to be another consequence of the same pathological
process induced by rosiglitazone that is causing increased rates of HF and likely increased rates
of Mls.
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4.7 Speculation on Mechanism

Others have speculated that rosiglitazone could increase MI rates through its effects upon lipids
or by the same mechanism whereby it increases HF rates. There are no clinical studies
establishing these mechanisms. We propose that there is a third mechanism for which there is
some evidence from clinical studies. The third possible mechanism is the following: The
Avandia label states that “In vitro data demonstrate that rosiglitazone is predominantly
metabolized by Cytochrome P450 (CYP) isoenzyme 2C8, with CYP2C9 contributing as a minor
pathway.” The published literature suggests that rosiglitazone may also function as an inhibitor
of CYP2CS8. (Sahi 2003) Allelic variants of the CYP2C9 gene have been associated in
epidemiological studies with increased risk of myocardial infarction and atherosclerosis. (Yasar
2003, Kaur-Knudsen 2009) Recently, CYP2CS variants has also been associated with increased
risk of MI. (Rodenburg 2010) CYP2C9 and 2C8 catalyze the metabolism of arachidonic acid to
vasoactive substances, providing one potential mechanism for affecting cardiac disease.
Interference with cigarette toxin metabolism is another. (Ercan 2008) Rosiglitazone effects
upon CYP2C8 and CYP2C9 could be the mechanism for its CV adverse effects. Regardless,
there are several possible mechanisms for CV toxicity of rosiglitazone.

References for Speculation on Mechanism
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Appendix 1: Case Examples with Relevant CRFs

In this appendix we have included examples of problems with the handling of RECORD cases.
We selected these examples to illustrate common problems of all types, including referral for
adjudication failures, follow-up date errors, inadequate information, etc. We reference these
cases in other sections of our consult and provide in the other sections the summary statistics on
the problems. We have removed all patient, investigator, GSK and Quintiles staff, and
institutional identifiers to preserve privacy and we have also removed treatment assignments so
that everyone can review these cases blinded to treatment. For FDA advisory committee
reviewers we will provide similar case excerpts for any of the other problem cases that we have
identified or complete CRFs for them (but the latter will contain treatment assignments.)

1.1 Extreme mishandling of events (Cases A-D)

These four cases represent what we judge to be the worst mishandling of events in RECORD,
mishandlings that we judge should not be found even as single occurrences and that suggest
serious flaws with trial conduct. They are four among 70 mishandlings we have documented
based on reviews of CRFs for 549 patients. We provide representative examples of the other 66
in Section 1.3.

Case A: This patient had multiple medical problems (e.g., an early adjudicated endpoint of a
stroke on'  (®) (8)) and multiple mishandlings. The most serious one is the deletion of a
myocardial infarction SAE and the failure to refer it for adjudication. The investigator recorded
the MI with a start date of  (®) (6) for this patient on a SAE CRF submitted  (®) (6) (A1-A2)
The patient died of heart failure on  (®) (6) 33 days after the MI. Other SAEs from (®) B)were
submitted.  ®) (6) and one for a lung embolism dated () ®)mentions the MI in the
narrative. The MI SAE was deleted on.  (®) (6) by a data clarification that does not provide any
explanation (A3) and after all the ‘05 endpoints had been sent to the adjudicators on () (6),

GSK provided in () (B)the following explanation of the deletion: “The SAE of myocardial
infarction was deleted at the request of the investigator (Investigato (b) (6)). The
subject was hospitalized (b) (6) due to syncope and hypotension caused by
CHF. During this hospitalization, the subject had a slightly increased troponin 0.19 (normal range <0.1)
but according to the discharge summary the slight elevation in troponin was attributed to renal failure and
heart failure rather than MI. In addition, ECG changes were not noted. Since the MI was not confirmed,

the investigator requested that the event be deleted.” This justification is not consistent with the
description of the event in the CRFs, the multiple references to it as an MI, and the subsequent
PTCA. Regardless, it does not justify failing to submit the event for adjudication. The whole
purpose of the adjudication was to have consistent evaluation of endpoints by experts blinded to
the treatment assignment, not erratic decisions by unblinded investigators.
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This patient also had several other potential endpoints that were not submitted for adjudication:
e A hospitalization for a suspected stroke on () (6)
e The lung embolism from () (6)
e The PTCA following the MI on (P) (6)

Additionally, the cause of death on the Form D CRF was changed from heart failure to atrial
fibrillation. The CEC adjudicated the cause of death appropriately as heart failure.
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Case B: This patient had one referred endpoint event, his death on (b) (6) adjudicated as non-
CV, pneumonia. While the patient was hospitalized for 46 days starting on. (8) (8), the only a
brief letter summarizing the hospitalization was obtained. (B1) Note that the admission was for
pulmonary edema improved with furosemide. The details of this hospitalization should have
been obtained—and note that the letter closes “If you have any further queries please do not
hesitate to contact us.” Note also that this was not at a remote Eastern European or Australian
hospital but at a UK NHS hospital. This pulmonary edema hospitalization should have been
adjudicated. All hospitalizations for unexplained pulmonary edema or acute heart failure should
also have been scrutinized for MI.

GSK provided in (0) (6) this explanation of the case: “On the SAE page, it is written that the
reason for death is pneumonia caused by myelodysplastic syndrome. Pulmonary oedema was
not considered as an SAE/AE by the investigator. This hospitalization, including a letter
describing pulmonary oedema in the face of a diagnosis of pneumonia, went to the CEC and
was adjudicated as non-cardiac in nature. A hospital letter outlining what occurred during the
patient’s stay is included in the endpoint package and also a notification of inpatient death to the
patient’'s GP (attached). The CEC did not request any further information for adjudication of this
event. Myelodysplasia was the event leading up to the pneumonia. Relevant information is
collected on SAE pages 199-200.”

GSK fails to mention that the patient had also been treated with furosemide for “ankle swelling”
since.  (®) (6) The investigator originally described the “pneumonia” SAE, on  (0) (6) a5
shortness of breath with onset.  (®) (6) the date of hospitalization and diagnosis of the
pulmonary edema. (B2-B3) Note that this was changed to pneumonia on () (b) and faxed on
0 (b) (6)there were no earlier records of activities between (0) (6) provided.
We requested and GSK submitted the “original” and “final” verbatim AE terms provided by the
investigators for all patients. For this SAE the original term was “shortness of breath”; the final
term was “pneumonia”.

The investigator originally described the “myelodysplasia” SAE as refractory anemia, changed to
myelodysplasia at a later date. (B4) Note thaton () (6) the hemoglobin was 9.0, the WBC
5300 and the platelets were 282,000. WBC counts of 5300 are not typically associated with
increased risk of infection so, while a pneumonia possibly was related to the a marrow dysplastic
source, the hospital course of 47 days ending in pneumonia should be been explored.

Note that the GSK explanation states “The CEC did not request any further information for

adjudication of this event.” Hence this failure to investigate involves failures by the CEC, the
investigator, the Quintiles site monitors, and the Quintiles CEC coordinating center.
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Person Reporting SAE _
(Please print clearly)

——w  Spacify reason(s) for considering
. this a serious AE. Mark all that

apply,

01 [t

{2 ["] iife threatening
B8] [] disabling/incapacitating

Serious Adverse Experience
(Please print clearly)

Onset Date and Time ) [] results in hospitalisation !
End Date and Tima {excluding elective surgery or
(It ongoing plaase leave blank) ‘Day Month Yr  24hr:min rouinerclirogiprooedinss)
- T 7 Ressves (8! {7 nospitalisation prolonged
ome esolv . .
If patient died, please 2] |__] ongoing (6} u congenital abnormality
complete Form D 4——— [8] [ FDied M ] cancer
(1 [u intermittent No. of (81 [ ] overdose
Experience Co WsosestNL
perience Lourse (21 [ constant f9 ] wnvestigator considers serioue or a
- significant hazard,
(1] wilg contraindication, side effect or
Intensity (maximum) [2) [ A Moderate | precaution
Bl [ _] severe :
e R Did the SAE abate? Ty
(1 {1 None : L ves Ne
L i i
e T
Action Taken with Respect to 3 {7 Dose increased ’
Investigational Drug [ ) D"UQ interrupted Was study medication ramtmduced l_(j
tarted dose increased)? [ Yes Nc

st [T Drug stopped :
if yes, did SAE recur? [ Jves Tl wNo

{1} iEW[;[Q[ rela Assessment
o The SAE s probably associated with:
12 [ Unlikely

Relationship fo Investigational Bl [ Suspected [ Pratocol design or procedures
Drug {reasonable (but not to study drug)
ossibility) Please ;

[4] Probable e TTTTTTTT
Corrective Therapy [ Krother condition (eg, condition under
if 'Yes', record details in thet———— [E’Yes L__l No study, inter (ﬂ]n;ess
Concomitant Medication section W O ‘%‘-ﬁhpi_ﬁm

Flease specify W_ e =
et

Was patient withdrawn due to [ Ancther drug 4

(oA es (1 Nno
this specific SAE ? Please specis
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Centre Patient
Number Number
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SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Laboratory Data
Please provide relevant abnormal laboratory data below

Test Date Value Units Normal Range |
NO\J DN}:/ ~ Day Month V1|

Day Month Yr

Day Month Yr

Lol d o
Day Month Yr

Remarks (Flease provide a brief narrative description of the SAE, aftaching axtm pages eq. hospital discharge

summary if necessary)

L OMNETR=D . L s o Tl L S eme i vy, .C!C"_ B 7 72 gt S N

SOWRR SR reis G W T —t___PRCE e O O SR SEQs
RS BT 2 i 0 15 S i im0 i Ao T S

if applicable, was randomisation code broken at investigational site? m D Yas

Randomisation / Study Medication Number: I - 1

Investigator's Signatuce: s a-- D\ [ ' '

(confirming that the above data are accurate and complete) Day onth ear

Please PRINT Name . ) ) '6- WN ‘ oa

35



SmithKhine Beacham
Pharmaceuticals

Pallani
Number

SERIOUS ADVERSE EXPERIENCE (SAE)

Person Reporting SAE _
(Please print clearly)

Serious Adverse Experience

Y ELoDIRaAa ) .

fl
[2]
[
[4]

Action Taken with Respectto
Investigational Drug

[s]

Rl

SAE REC

——» Specify reason(s) for considering
this a serlous AE. Mark all that

(Please print clearly} P e apply.
\ 0l ] fatal
(2] [ iife threatening
) 18] [ disabling/incapacitating
Onset Date and Time 141 [ results in hospitalisation
(excluding elective surgery or
PIHR LT routine clinical procedures})
(if ongoing please leave blank) Day Month Yr  24hr:min
fs1 [] hospitalisation prolonged
Outcome 1] [X] Resolved 6 [ ] .y i
If patient died, please [2] EQngoing congenital abnormality
complete FormD &L [s] [_] Died (7] [\ d-€ancer
(11 [ intermittent No. of el [ overdose
Ranerivovy Goares [2] ]E’Constantgshww [9] | | Investigator considers serious or a
M ] mid significant hazard,
= contraindication, side effect or
Intensity (maximum) (21 | _| Moderate precauion
[3] evere
Did the SAE abate?

V1 'None

] Dose reduced
L Dose increased

:| Drug interrupted
restarted

|:| Drug stopped

]:l Yes E/No

If study medication was interrupted,
stopped or dose reduced: A
R
Was study medication reintroduced
dose increased)? Yes o

If yes, did SAE recur? [_] Yes [__| No

M1
[2]

Relationshlip to Investigational (s { | suspected
Drug (reasonable
possibility)
[41 (] Probable

[ Notre
| Q‘ﬁN:im:?ﬂ_*

Corrective Therapy

Concomitant Medication section

If 'Yes', record details in the——— [ _| Yes

[N

Was patient withdrawn due to
this specific SAE 7

|:| Yes

=

Assessment
The SAE is probably associated with:

[ Protocol design or procedures
(but not to study drug)

E Another condition (eg, condition under
study, intercurrent illness}

Please specify _ C ApCLEE __ _
[ Another drug
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| Centre Patient
Hl.lmbni Number

. -]

NN -
SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Laboratory Data
Please provide relevant abnarmal laboratory data below

Test Date Value Units Normal Range
MOcoGrea e | .08 U T s -16R
OG- ;

(_E_-‘_\_ oy T 63 TS 1—{--0—1{~ O
RATeLeTs Day Month Yr A Jeaets - 12K -360
Day Month Yr

Remarks (Please provide a brief narrative description of the SAE, attaching extra pages eg. hospital discharge
summary if necessary)

oGl Vs e~ 09 Brea Gt - _Sam e - 2093 - Nuraéecu
ACHESTLO e s | _PeecalmMBn | To OR3SEAS . CAMMRa AT,
L REFEIRED T o MR wTed-=0Sn T - - DVASIMIDAED. warTrl .
MM oIS AVRN. — _CERNCTol 7T OB o f\ )
_BONG . nn 62RO . PNe L 2eTE _SHSCO | DY PuaNT i .
FEATIRES Py PREAGCE o _Serf leew. But _ oG .
Brceas . ge. @S Catr N . Ferrous Su\ Y_,:L_\_.._Le_ SO0,

J\‘W"kﬁ\w No Stgne oF J‘j“”\f&%“‘““.’ wlf hh\v—-k‘b& P

N b AWML Wint e L ors, M .
If applicable, was mncﬁmﬁon code broken at investigational site? £, . X ~ _)m [ ves

Randomisation / Study Medication Number
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Case C: This patient had a seizure and was hospitalized on
CT scan showed an intracerebral hematoma in the left temporal region. Both findings were
reported on a SAE CRF (C1-C2) but the intracerebral hematoma was deleted on 270ct04. An
adjudication dossier was prepared but never sent for adjudication. Note the right-sided focal
neurologic findings on neurologic exam and the CT scan results in the excerpt from the hospital

discharge summary. (C3) This event should have been adjudicated.

DRO 572786 AL OTMAR 2007

SmithKline Beecham
Pharmaceuticals

oy DoETOPAEITTRTONA”
EPICERST ) anpeemenRACCER

i
C1

EP NO

FOC . (BY(RY

119

(Please pripf clearly)

AEMOD: 1)EPILE
HAEMATOMA

PSY 2)CEREBRAL

(b) (6)

Serigus Adverse Experience

(Pléase print clearly)
(b) (6

CERTHRAL

e
Onset Date and Time # (b) (6)
42
End Date and Time
(If ongoing please leave blank) e
Dutcome (11 [ Resolved
If patient died, please (2] ] ongoing
complete FormD — 1 [3] ] Died
. nl Intermittent No. of
Experience Course
pe (b) (6) 2) [i] Constant i
[ lE/Mlld
Intensity (maximum) 2] [] Moderate
(2l [] severe

— Specify reason(s} for considering
this a serious AE. Mark all that

apply.
(1 fatal (b) (6)
[2] life threatening

2] D isabling/incapacitating

(4] results in hospitalisation
(excluding elective surgery or

utine clinical procedures)

[s] ospitalisation prolonge (b) (6

6l [ congenital abnormality

[71 D cancer

(6] [ ] overdose

&) :I Investigator considers serious ora
significant hazard,
contraindication, side effect or
precaution

Action Taken with Respect to
Investigational Drug

0l glane

(2 Dose reduced

(81 [] Dose increased

41 (] prug interrupted
restarted

Did the SAE abate?
!E(Yes [ Ne

If study medication was interrupted,
stopped or dose reduced:

Was study medication reintroduced {or
dose increased)? Yes [ | No

If yes, did SAE recur? [_] Yes [ ] No

Relationship to Investigational

sl [] Drug stopped
[1]

Not relat
[2] Unlikely |

B ] Suspected

this specific SAE ?

Drug (reasonable
possibility)
41 [ ] Probable
Corrective Therapy
if 'Yes', record details in the—————— |/ | Yes No
Concomitant Medication section | . (b) (6) éf\
Was patient withdrawn due to ™ Yes ﬁ No

Asssssment
The SAE is probably associated with:

D Protocol design or procedures
(but not to study drug)

Another condition (eg, condition under
study, intercurrent jliness)
Please specify _ NOT_ K_N_Q"? N_ -
[ Another drug
Please specify
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SrmuthKhine Beecham CZ g

Pharmaceulticals [ Page 120
Centre Patient T S e
Number Number

SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Lahoratory Data
Please provide relevant abnormal laboratory data below

Test Date Value Units Normal Range
oo (CELLs

BLo® ey [ 40 w g A0

(GLOCE Al )

ool p-3,35-9 ml |l | 6% 1

).
Tnglc ao - S eh | awol 4 g T D)
_@%?LE%%L | & / 2?,125%-3& WPW‘I%'_ UMfD}-?LdIW//.
Remarks (Please provide a briaf narrative descriotion of the SAE, attaching extra pages eg. hospital discharge
summary if necessary)
__ON PADENT. WAS. HoSTI TR LISATED .
___________ DUE| 0. _CERERAL __TEMAG! O A 4D

Premnee s wERT YNNG _ Aocondivg it hiHRey
J\)ﬁfy/he’_y ROV e BY THE PATENT : i
If applicable, was randomisation code broken at investigational site? Noe [ Yes

Randomisation / Study Medication Mymber;
Investigator’s Signature:
(confirming that the above data are accurate and complete)

Please PRINT Name
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CLINICAL FINDINGS: C3

Afebrile and eupnoie. No murmur above sarotid arteries.Normal breazhing sound.

Rhythmis puise, quiter heart sounds, no mummors.BP 150/90 mmilg, ¢/p 80/min,abdomen is
paintess, soft with palpabile iiver (about [em),Spleen s not palpabile,noraal bowel
movements. Extramitates are without cedema.

Neurclogy Teport : patient is concious, in contact, oriented. No signs of recent head

trapma. Meningea! signs negative.Left eye after surgical treatment- pupil iregular in shape,
medium large { 3 mm ), reactive to light Mild ptosiz of left eyelid ( noted earfier } Normal
ayeball movements. Discreet horisontal ystagmus, There is no double vision. Discrect piosis
of the mouth angle on the right side. Toagne in medial position. Speach and swallowing
normal Sexce of heaviness in the vight arm which is praced lower than the let. Both legs In
the Mingaz=ini's position are sSymetric with mild oscilations of both.Reflexes on arms
symetrical, on legs Weakened but symetrical Atypical plantar response on the right side.No
sensory loss, Tests for coordination normal The patient is continent and walks without helip.

IMPORTANT PATHOLOGICAL FINDINGS: Laboratory; SE 72 ( repeated 40), Hgb 136,
Het 0,408 |, WBC 10,3 , cholestercl 6,1, eyglicerides 2,54 mmol/t DL 1.06 mmal, LDL
4.0 mmol/l. Blood glacose profile: §-9.9-5-10,4..

ECG ; sinus thytam (78/min), mild conduction disturbances infericrly.

EEG: in the teft pardetooceipital region mild focel changes.

CXR: sclerasis of aortha

CT brain scan: in the lefl temporoparieral region ring shapped formation which is fiiled by
contrast.Armound formation 1s the zone of oedema which is compressing wigonmm. Chronical
vascular lessior in the Jeft region of talamus.
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Case D: This patient was hospitalized for 67 days for a severe stroke starting on. () (6). The
investigator obtained minimal information from a family member about the stroke (D1-D2) and a
discharge summary was stated to be not available. (D3) However, the investigator was
successful about contacting the patient’s husband for survival information on 22dec08. The
hospitalization was adjudicated as non-CV, insufficient information. The CEC Charter does not
require a discharge summary. All the investigator or someone else had to do was to verify that
the onset was rapid, that the symptoms of the severe stroke, e.g., hemiparesis, were clinical signs
of focal disturbances of cerebral function, that there were no other apparent causes, and that the
symptoms were persistent (> 24 hours, which the investigator did check off on a TIAS1 CRF.)

This case also illustrates the problems with the inconsistencies in the end of CV follow-up dates
with the definition for them in the RECORD Reporting and Analysis Plan (RAP). The RAP
states for patients like this one who withdraw to survival follow-up that “Subject moves from CV
follow-up to survival status updates only . . . use date of CRF visit corresponding to request to
withdraw from study procedures.” There is a serious problem with this definition because “date
of CRF visit” is an ambiguous term and, depending upon how it is applied, may not reflect any
confidence in the extent of CV follow-up. For example, if the investigator records in 2006 that
the patient withdrew in 2003 but was also lost to follow-up in 2003, is the “date of CRF visit”
2006 or 2003? For validity it should be 2003. For many RECORD patients the date chosen is
inappropriate—see Cases E-K below.

The end date for CV follow-up for this patient is 16jul08. On the Study Continuation/
Withdrawal CRF (D4) the investigator reported that the date of the last visit before withdrawing
was 15May08 (which we confirmed) and that the date of last study med was 16jul08. We
believe that the most appropriate date for ending CV follow-up for other CV endpoints for this
patient is the last visit date of 15May08. The date 16jul08 is not a visit date and is consistent
neither with the RAP nor with the knowledge of CV events for this patient.
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EP NO

Pharmaceuticals
i Centre Patient
Number Number

Person ReportingS8AE . ~  ___ __
(Please print clearly)
—_———
Serious Ad Experie CE"Q}:*QLV}(’
ous verse cxperience
(Please print clearly) eT 2 0( C C

SERIOUS ADVERSE EXPERIENCE (SAE)

Onset Date and Time

End Date and Time
(If ongoing please leave blank)

—— Specify reason(s) for considering
this a serious AE. Mark all that

apply.

(1 [ ] fatal

(21 [_] life threatening

13 [] disabling/incapacitating

(4) [FS results in hospitalisation
(excluding elective surgery or
routine clinical procedures)

- [s] hospitalisati longed
Outcome (1 Resolved (6] B = ; on prco.
If patient died, please - ngoing congenital abnormality
complete FormD 4 — Died 171 [] cancer
(11 [] IntermittentNo. o] [] overdose
Experience Course isodos ]
p—_ & [2] [@ Constant [s] [ Investigator considers serious or a
1 significant hazard,
0[] Mild contraindication, side effect or
Intensity (maximum) 2] [ 7] Moderate precaution
i3] K] severs
Did the SAE abate?
GR12 0o Kone 2 Yes [] No
[2] R — If study medication was interrupted,
; stopped or dose reduced:
Action Taken with Respect to i3] | ] Dose increased
Investigational Drug (4] [_] Drug interrupted Was study medication reintroduced (or
restarted dose increased)? Yes No
ls] & Drug stopped
if yes, did SAE recur? ] Yes [_] No
(1 [ Not rela Assessment _
[2] 33 Unlikely ,_l_» The SAE is probably associated with:
Relationship to Investigational (3] [ suspected [_] Protocol design or procedures
Drug (reasonable (but not to study drug)
possibility) e .
SPECIy _ _ _ o emam
DRQ 803336 (b) (6) 4] D Probable

woirecuve 1nerapy

Concormitant Medication section

If 'Yes', record details in he? —- [1\ Yes

] Ne

Was patient withdrawn due to
this specific SAE ?

[ ] Yes X! No

R Another condition (g, condition under
study, intercurrent illness)

Piease specity T THERAIM BTQ)I S

E:l Ancther drug

F‘Jease specify _ _ _
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Patient
Number

SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Laboratory Data
Please provide relevant abnormal laboratory dafa below

Test Date Value Units Normal Range

VA | St
Vi ki
VA | Ssluemv

w “’ Day Month Yr

Remarks (Please provide a brief narrative description of the SAE, aftaching extra pages eg. hospital discharge
if o n
BT T sdm ol o Woyad B0
gt Sholke. corebrad faom Ao

Injovmakion phlucngol L iom
mmm&mtd/om A

K applicable, was randomisation code broken at investigational site? Rl No D Yes

Randomisation / Study Medication Number:

investigator’s Signature: R Date 112 ST f& ﬂ OZJ
(confirming that the above data are accurate and complate) Day Month  Year
Please PRINT Name
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NOTE TO FILE
D3

Protocol Number:  49653/231
Quantom code:

Site:

Patient #:

Endpoint #:

Re: Hospital Death Summary ~Not available

Please note that the Hospital Discharge Summary is not available for this endpoint.
Signed by

CEVA coordinator
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Pharmaceuticals D4 [ Page 179 |
R PR I8 : Patient ey e e AR R B R e |
| Rt Number | L R e Ay ol e
! _1 Fa R o e N L

| =

STUDY CONTINUATION | WITHDRAWAL
! Please mark box A or B below fo indicate the patient’s status

A[_| Patientis continuing in the Randomised Treatment phase of the study

B m Patient is withdrawing trom the Randomised Treatment phase of the study
Mark below the most appropriafe reason for withdrawal from the Randomised Treatment phase
:] Insulin initiated

L] Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.

i____I ALT levels > 3 times the upper limit of reference range on two consecutive assessments

[_ T Continued participation in the randomised treatment phase of the study presents safety risk
due to a medical congdition

L] Prohibited glucose lowering medication
[ Patient admitted to long-term healthcare facility
[ Lost to follow-up

A Other - specify: h& h_/]r_&!.l,’g _ LQ}_ _ou Gt~

Date of final visit before leaving Randomised Treatment phase !ﬁllﬂ!lq.
Day Month Year
Date of fina! dose of add-on study medication before leaving Randomised m‘mgm ?'

Treatment phase Day Month Year

If box B is marked, please complete section below
Is the patient entering the CV Outcomes phase of the study (full CVO, modified CVO or survival status)?

DRQ833708
X Yes (hY (R

g @No — If'No’ please mark the primary cause of withdrawal (Mark one box only)
111 [ ] Adverse Experience

(4] [ Lostto follow-up DRQ 793341

[s] atient withdrew at his own request

ITI%Zther - specify:

Date of final visit or telephone contact =

Page Revised - 22 JUL 04, Protocol Amendment 07 - 27 FEB 06

Day montn year

INVESTIGATOR SIGNATURE

| certify that | have reviewsd the data in this Case Report Form, including laboratory data and that in the Adverse
Experience and Serious Adverse Experience sections (if appropriate) and that all information is complete and accurate.

Investigator's Signature _ _ _ _ _ _ _ _ _ _ __ . _ _ _ _ _ _ _ ________ Date

Lay Month Year
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1.2 CV follow-up date problems (Cases E-K)

Cases E-K are 7 cases for which the reported end of CV follow-up dates are inconsistent with the
CRFs or ambiguously reported. We identified all of these 7 cases from a stratified random
sample of 100 cases (50 rosiglitazone and 50 control) drawn from the 3,147 CRFs routinely
submitted, i.e., deaths and discontinuations (68% of total patients). We do not count them
among our 70 problem cases.

We discussed these cases (and one additional) with GSK staff on a phone call on May 26, 2010,
and GSK provide further explanations in (b) (6). GSK provided a not previously submitted
data query that confirmed the acceptability of the additional case but we judge the 7 cases to be
in error as documented in the following CRFs. Hence our estimate of erroneous CV follow-up
dates is 7, or 7% of our random sample of 100, with 95% confidence limits of about 3 to 14%.
Note that the end of CV follow-up date is used as the censoring date for all patients without an
endpoint in the GSK primary CV safety analyses.

For reference, the GSK Reporting and Analysis Plan (RAP) dated 13 March 2009 defines the end
of CV follow-up date in Section 9.2.4. as follows:

9.24. End of follow-up for Cardiovascular Events

The period from the start of add-on study medication until the date of death, for subjects
whose death is eligible for SAE reporting (1.e. subject has not moved to survival-status
only follow-up). or the date of ceasing follow-up (see below) for CV events.

Follow-up for CV events will cease at a date dependent on the follow-up path that a
subject takes through the study, as follows:

*  Subject completely withdraws, does not consent for survival status updates: this
constitutes a complete withdrawal event — use date of visit at which complete
withdrawal 1s recorded

*  Subject moves from CV follow-up to survival status updates only: at this poimnt
the subject 15 not considered to have withdrawn completely from the study but
has withdrawn from CV follow-up — use date of CRF visit corresponding to
request to withdraw from study procedures

s Subject completes CV follow-up procedures to final visit (whether via main
study or via tracking (CV events) sub-study) — use date of final visit

*  Subject dies whlst still eligible for SAE reporting — use date of death

Subjects withdrawn prior to Protocol Amendment 7. The algorithm described above
also covers those subyects who withdrew prior to Protocol Amendment 7. and entered the
tracking (CV events) sub-study — if subject completes tracking (CV events) follow-up,
use final visit date; 1f subject withdraws from CV event follow-up. use date moved to
survival status follow-up or date of complete withdrawal from tracking sub-study,
whichever 1s sooner. If a subject withdrawn prior to Amendment 7 does not enter
tracking for further CV event follow-up then use the initial withdrawal date, regardless of
any subsequent follow-up for survival status.
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Case E: This patient entered the full Tracking Sub-Study on 16nov06 (E1) and then had a last
visit with vitals signs, etc., on 24mar08. The Study Conclusions/ Withdrawal CRF (E2) reported
the patient as lost with a last contact of 24mar08. The reported end of CV follow-up date is
24mar06. The date consistent with the RAP is 24mar2008.

SmrthKline Beacham E1
Pharmaceuticals

Centre Patient
Number Number

Visit Date
Day Month  Year

16 Wo.vlps]

CONFIRMATION OF ENTRY INTO TRACKING SUB-STUDY

Confirm with patient: i

Patient agrees to enter full Tracking Sub-Study

D No — Please complete section below

[>] Yes —» Please confirm date of next visit [.216" ILT e,é | Oﬁi‘

Day Month Year

Patient agrees to enter modified version of Tracking Sub-Study

[ ] No —» Please complete section below

[] Yes —» Please confirm date of next visit ‘ i | L ’ ‘
Day Month

If patient only wants survival status updates to be collected, ask them to confirm who can be contacted to obtain
future updates on how they are

|:| Patient

I ] contact #1 on the Consent Form
[_] Contact #2 on the Consent Form

|
Year

Patient does not want to enter full or modified Tracking Sub-Study or provide survival status updates

i D I confirm that the patient does not want to enter the tracking sub-study and does not want either
| themselves or someone they know to be contacted again about the study in the future
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Patient
Number

L.

INVESTIGATOR INSTRUCTIONS

Every effort must be made by the investigator to keep patients in the Tracking Sub-Study.
Patients may withdraw completely from the study for the following reasons bnly
= Adverse Experience only —» mark "Adverse Experience box"
« Patient lost to follow-up —» mark appropriate box
+ Patient withdrew at hisiher own request —» mark appropriate box
« Termination of the study by the sponsor —» mark "Other” box and specify "Termination by sponsar”.

Please remember to schedule an early withdrawal ECG assessment.

STUDY CONCLUSION | WITHDRAWAL

Please complete this section only If the patient has completed Visit 27, or if they are withdrawing.
Did the patient complete all the visits of the Tracking Sub-Study ?
[ Yes

[‘Z{No — If 'No’, please mark the primary cause of withdrawal. (Mark one box only).

(1 | Adverse experience

(4] M Last to follow-up

[5] [ ] Patient withdrew at his own request
71 ] Other - specify

[ iy, 2,
Date of final clinic or telephone visit AU A%

Day Month Yr

INVESTIGATOR’S SIGNATURE

Experience and Serious Adverse Experience sections (if appropriate) and that all information is complete and
accurate.

. . 0L,
I tigator’s Signature st Date
nvestig gnawre _ _ _ _ _ L cccc-— e Day Month Yr

| certify that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse_
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Case F: This patient had a visit with vital signs, etc. on 15apr05 and then was reported lost on
20dec06 with a last visit date of 15apr05 (F1), although there is also a crossed out study
medication form indicating a last study med date of 30sep05. The reported end of CV follow-up
date is 20dec06. The date consistent with the RAP is 15apr05.

SmithKhine Beecham F 1
Pharmaceuticals

Patient

Number

STUDY CONTINUATION / WITHDRAWAL

Please mark box A or B below to indicate the patient’s status

A D Patient is continuing in the Randomised Treatment phase of the study
B Patient is withdrawing from the Randomised Treatrment phase of the study
Mark below the most appropriate reason for withdrawal from the Randomised Treatment phase
] Insulin initiated

D Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.

D ALT levels > 3 times the upper limit of reference range on two consecutive assessments

D Continued participation in the randomised treatment phase of the study presents safety risk
due to a medical condition

[:] Prohibited glucose lowering medication
D Patient admitted to long-term healthcare facility
E Lost to follow-up

. . _20pEe 2000 -2,
L5 beeve B Other - speity: _ _,tﬂflﬁlf‘:‘éf N e
Date of final visit before leaving Randomised Treatment phase E}EEE
Day Month Year
Date of final dose of add-on study medication before leaving Randomised mm
Treatment phase Day Month Year

If box B is marked, please complete section below
Is the patient entering the CV Outcomes phase of the study (full CVO, modified CVO or survival status)?

D Yes

No —» If 'No' please mark the primary cause of withdrawal (Mark one box only)
[ ] Adverse Experience
[l [M] Lost to follow-up
[8] [ 7] Patient withdrew at his own request

7 1 Other-specify: _ __ _ _ o _____ R A5 BRE. UaT
X _. lg.-.-rl.. >
Date of final visit or telephone contact 0 DEC ’,C T [ Ve

Day Month Year

‘ie Revised - 22 JUL 04, Protocol Amendment 07 - 27 FEB 06

VESTIGATOR SIGNATURE

certify that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse
=xperience and Serious Adverse Experience sections (if appropriate) and that all information is complete and accurate.

nvestigator's Sighature Date Wlm

TS s e T Day Month Year
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Case G: This patient has a last visit with vital signs, etc. on 04oct07 and then withdrew
completely at his own request with a last visit date before leaving Randomised Treatment of
040ct07, a last contact date of 16nov07, with the investigator signing the CRF on 20jan08. (G1)
Other CRFs clearly indicate that there was no visit on 20jan08. (G2) The patient was
hospitalized due to an MI from 130ct07 to 05nov07 which was adjudicated by the CEC. The
reported date of last CV follow-up is 20jan08. The date consistent with the RAP is 16nov07.

SmuthKline Beecham G 1
Pharmaceuticais Page 151
Protocol Patient
Number Visit 21

49653/231 | Month 60

STUDY CONTINUATION / WITHDRAWAL

Please mark box A or B below to indicate the patient's status

A [ Patient is continuing in the Randomised Treatment phase of the study
B | Patient is withdrawing from the Randomised Treatment phase of the study
Mark befow the most appropriate reason for withdrawal from the Randomised Treatment phase
{1 msulin initiated

[ | Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.

| ' ) | ALT levels > 3 times the upper limit of reference range on two consecutive assessments

|:] Continued participation in the randomised treatment phase of the study presents safety risk
due to a medical condition

o i o DRQ 802905
[ Prohibited glucose lowering medication
l:l Patient admitted to long-term healthcare facility
[ Lost to follow-up N
REFE02I0G PATIENT WITHDRAWN AT HIS OWN REQUEST
W Other - specify- __
Date of final visit before leaving Randomised Treatment phase 04-0CT-07
Day month Year
Date of final dose of add-on study medication before leaving Randomised | 14-0CT-07 I

Treatment phase
If box B is marked, please complete section below

Qy s roor

Is the patient entering the CV Outcomes phase of the study (full CVO, modified CVO or survival status)?

Yes
' % No — [If 'No’ please mark the primary cause of withdrawal (Mark one box only)
[ [] Adverse Experience

[4 [ Lost to follow-up
[] Patient withdrew at his own request DRQ 803888

[71 [__] other - specify:

Date of final visit or telephone contact e 1eHavIr
Day Month Year

Revised - 22 JUL 04, Protocol Amendment 07 - 27 FEB 06

‘TIGATOR SIGNATURE

fy that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse
ience and Serious Adverse Experience sections (if aorooriate) and that all information is complete and accurate.

1ator's Signature - Date w
e M """ ay Month Year
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SmithKline Beecham

G2 yisit wof dboue_

Pharmaceuticals | Page 147 ]
S Centre | Patient Visit Date
Number Number Day Month Year Visit 21
e - ; Month 60
49653:‘231 | [92.0 \/ﬂé[u/y‘ ﬂ|f|

QUALITY OF LIFE ASSESSMENTS (DIABETES SYMPTOM CHECKLIST) /
Please ask the patient to complete a Diabetes Symptom Checklist.

Datecompleted :
g Day Month Yr

SMOKING §TATUS

Does the patien currently smoke ?

l__]No

D Yes —» If 'Ys' please record the average number of cigarettes per day ED
sition for 5 minutes and obtain 1 original ECG

ith patient initials, patient nugtber, protocol number, centre number and date
tracing in the plastic wallgt at the end of this section.

ELEC?'ROCARD:OGA\M

Please perform an ECG after iRe patient has been in the supine
tracing. Label the tracing clear|
taken, sign and date, and insert t

Date of ECG :

Day Month Yr

0] D Normal / No clinically significat abnormalii

7] [:| Clinically significant abnormaliti Please record in the Adverse Experience section.

VITAL SIGNS
Fatient may not smoke during the 30 migutes Nrior fo the vital signs measurements.
Sitting Blood Pressure
Prior to any blood pressure measurerhents beingXaken, patients should have rested in the clinic for at least five
minutes. Blood pressure must be rAeasured in the same non-dominant arm at each visit.

Blood Pressure

Weight ' Waist Hip
{(without shoes) (afe 5{:; ufeg? sitting) Circumference Circumference
(kg) Systolic  \ Diastolic (em) (em)

[ 1]

LA

[ [ ]

I ]

Record any cffnica.f}gf significant worsenings since the last visit in the Adverse Experience section.

PHYSICAL

AMINATION

\

Please pel
Visit 18

rm a physical examination. Any clinically significanhabnormalities which represent a worsening since
ould be reported in the Adverse Experience section.

s

/&OMO 7

1"
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Case H: This patient had a last visit with vital signs, etc. on 270ct05 and then was reported
lost, CRF signed 15jun06 and referencing the last visit on 27oct05. (H1) There is also a study
med CRF from 15jun06 reporting a last study med date of apr06; no other CRFs were
completed. The reported end date of CV follow-up is 15jun06. The date consistent with the
RAP is 270ct05.

SmuthKline Beecham H 1
Pharmaceuticals [ Page [ 102 ]
Patient k g
Protocol :
e Number t - Visit15 -
49653/231 : : : .Mmm e
i

STUDY CONTINUATION / WITHDRAWAL

Please mark box A or B below to indicate the patient’s status

A [:I Patient is continuing in the Randomised Treatment phase of the study
B i1 Patient is withdrawing from the Randomised Treatment phase of the study
Mark below the most appropriate reason for withdrawal from the Randomised Treatment phase
I:l Insulin initiated

l:l Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.

ALT levels > 3 times the upper limit of reference range on two consecutive assessments

\ L] Continued participation in the randomised treatment phase of the study presents safety risk
due to a medical condition

m Prohibited glucose lowering medication
D Patient admitted to long-term healthcare facility

g Lost to follow-up %IJ&E
"l other-specity: _ _ _ _ 5 O
Date of final visit befare leaving Randcmised Treatment phase
Day Meonth Yr
Date of final dose of add-on study medication before leaving Randomised m"mm
Treatment phase

Day Month Yr
If box B is marked, please compiele section below

Is the patient entering the CV Outccmes phase of the study?
(1 Yes
[;}/No —+ If’No’ please mark the primary cause of withdrawal (Mark one box oniy)
11 [__] Adverse Experience
(4] E/Lost to follow-up
[] D Patient withdrew at his own request
(7] [ 1 Other - specify:

Date of final visit or telephone contact

Day Month Yr

Page Revised - 22 JUL. 04

INVESTIGATOR SIGNATURE

| certify that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse
Experience and Serious Adverse Experience sections (if appropriate) and that all information is complete and accurate.

___________________ - . _ Date mmr'[=

Day Month Yr

Investigator’s Signature
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Case I: This patient had a last visit on 09jul07 and then was reported as completely withdrawn
on 06nov07 (I1). The Study Conclusion/Withdrawal CRF, signed 13jan09, reported that the
patient was lost to follow-up with a final contact of 06nov07. (12) The reported end of CV
follow-up date is 13jan09. The date consistent with the RAP is 09jul07.

Visit nod WMM"”/
1

Visit Date

Day Month  Year
|: 06-NOV-07

SmithKline Beacham
Pharmaceuticals

Centre " Patient
Number Number

C | 9

DOCUMENTATION OF REQUEST BY PATIENT TO WITHDRAW FROM STUDY
SECTION 1

Patient agrees to stay in CVO.

@ No — Please complete section below

D Yes —+ Please confirm date of next visit | 1 | L1 | L1
Day  Month Year

SECTION 2
Patient agrees to enter modified CV Outcomes Phase
No — Please complete section below

[__| Yes —» Please confirm date of nexl visit 1 L1 l [
Day Month Year

SECTION 3

If patient only wants survival status updates to be collected, ask them to confirm who can be contacted to obtain
future updates on how they are

Please confirm with the patient that the contact details
provided on the consent form are still correct and that the
[] Patient —r suggesled contacls are still relevant, If they are not, please
ask the patient to provide new contact details and inform
[] Contact #1 on the Consent Form —» them that any people that they suggest who are non-
[:l Contact #2 on the Consent Form —» healthcare professionals will be sent a letter telling them that
they have been nominated as a contact person and giving
them the option to refuse the request.

SECTION 4
Patient completely withdraws from study
| confirm that the patient does not want cantact made to elicit survival data, wishes to completely withdraw

from the study and does not want either themselves or someone they know to be contacted again about

lhe sludy in the lulure —» Please complete Withdrawal page in main CRF only If patlent has completely
withdrawn from the study.

Date of complete withdrawal from the study | Olg lﬂ{ 0 V [0 1;z|
Day Month Year

Protocol Amendment 07 - 27 Feb 06
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SmithKiline Beecham |2
Pharmaceuticals

[ Page | 372 |

Centre Patient Visit Date
Protocol
Number Number Day Month Year | Study Cenclusion/

wosant || || [/3[0apled] ™™

INVESTIGATOR INSTRUCTIONS
Every effort must be made by the investigator to keep patients in the CV Outcomes Phase of the study.

Patients may withdraw completely from the study for the following reasons only
* Adverse Experience only —» mark "Adverse Experience box"
* Patient lost to follow-up —» mark appropriate box
= Patient withdrew at his/her own request —» mark appropriate box

» Termination of the study by the sponsor —» mark "Other" box and specify "Termination by sponsor”,

Please remember to schedule an early withdrawal ECG assessment.

STUDY CONCLUSION / WITHDRAWAL
! Please complete this section only if the patient has completed Visit 27, or if they are withdrawing.

Did the patient complete the CV Outcomes phase of the study ?
|:| Yes

V1 No — I 'No’, please mark the primary cause of withdrawal. (Mark one box only}.
(1 [ ] Adverse experience
(4] [¥] Lost to follow-up
(8] [ ] Patient withdrew at his own request
1 [ ] other-specity ____ _ _________________

Date of final clinic or telephone visit E’_‘-ﬁm&ﬂ

Day Month Yr

INVESTIGATOR’S SIGNATURE

! certify that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse

Experience and Serious Adverse Experience sections (if appropriate) and that all information is complete and
accurate.

Investigator's Signature _ _ _ _ __ _ _ Jommmmmmmmmmmmmm Date mjmm‘_

Day Month Yr
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Case J: This patient allegedly withdrew at his own request. The last visit documented in the
CRFs is a visit dated 21jun02 at which the last study medication was recorded as 20jun02.
However, the Study Continuation/Withdrawal CRF (J1) was signed by the investigator on
20jan06. It has many corrections by data queries. While the investigator reported in data queries
that the final visit was 31jul02, there is no confirmation of this in the CRFs. The reported end of
CV follow-up date is 30jul02. The date consistent with the RAP is 21jun02.

SmithKfine Beecham J 1
Pharmaceuticals | Page | [ & |
Protoo?! :::‘::‘r visit S

ussm{n _ Month 2_

STUDY CONTINUATION / WITHDRAWAL

FPlease mark box A or B below to indicafe the patient’s status

i A[ ] Patientis continuing in the Randomised Treatment phase of the study
\ B E Patient is withdrawing from the Randomised Treatment phase of the study
Msri below the most appropriate reason for withdrawal from the Randomised Treatment phase
L] Insulin initiated
DRQ 497405
ST :| Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.
| | ALT levels > 3 times the upper limit of reference range on two consecutive assessments

["] continued participation in the randomised treatment phase of the study presents safety risk
due to a medical condition

[ Prohibited glucose lowering medication

[__] Patient admitted to long-term healthcare facility

|:| Lost to follow-up
M. Other - specify: _F'ATIENT WITHDREW AT OW N REQUEST

Date of final visit before leaving Randomised Treatment phase [31yu02 ]
Day Month Yr
Date of final dose of add-on study medication before leaving Randomised )@/ |30_ JUL-02
Treatment phase vay Month Yr
If box B is marked, pl lete section bel

’

) REF DRQ553366
Is the patient entering the CV Outcomes phase of the study?

' Yes \
;E Nc¢ —» If 'No’ please mark the primary cause of withdrawal (Mark one box only)
[ |_] Adverse Experience
4 -
41 [ Lostto follow-up REF DRQ520668
8] Patient withdrew at his own request
(1 [ other-specify: _ ___ ________ 21-JUN-02
Date of final visit or telephone contact 31
Day Month ¥r

Page Revised - 22 JUL 04

INVESTIGATOR SIGNATURE

| certify that | heve raviewed the data in this Case Report Form, including laboratory data and that in the Adverse
Experience and Senous Adverse Experience sections (iFappropriate) and that all information is complete and accurate.

pate P THAN[O 4]

Day Month Yr

Investigator's Signature _ _ _ _ _ _ £
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Case K: This patient allegedly withdrew at his own request with a last visit date of 11aug03, a
last study med date of 08sep03, and a final contact date of 04nov 05. (K1) He did not enter the
CV Outcomes phase. The reported end of CV follow-up date is 08sep03, the date of last study
med. The date consistent with the RAP is 11aug03.

paoyimsten 1 orres s |

i . : Bigs |2 X ]
P""”“' s : ::::':r R “' ‘""‘"“""“ ) visit 412

dossz31. I Y

STUDY CONTINUATION / WITHDRAWAL
Please mark box A or B below to indicate the patient’s status

A u Patient is continuing in the Randomised Treatment phase of the study
B E Patient is withdrawing from the Randomised Treatment phase of the study
Mark below the most appropriate reason for withdrawal from the Randomised Treatment phase
| [ insulin initiated
!: Adverse Experience, including development of any intercurrent condition for which treatment
with background or add-on study medication is contraindicated.
D ALT levels > 3 times the upper limit of referance range on two consecutive assessments

[ 7] continued participation in the randomised treatment phase of the study presents safety risk
due to a medical condition

(] Prohibited giucose lowering medication
[ ] Patient admitted to long-term healthcare facility DRQ 574967
[_] Lost to follow-up
@ ﬁz Other - specify: _ E_ gf_ )f?_-_}j _b_D AL/ G_# f_"'_" /_é_ iﬂffl_ _Q_E_Q_‘"_'_é S’

Date of fina! visit before leaving Randomised Treatment phase Wm
Day Month Yr

Date of final dose ot add-on study medication before leaving Randomised Pl EPled

Treatment phase Day Month Yr

If box B is marked, please complete section below
|s the patient entering the CV Outcomes phase of the study?
':_i Yes
@ No —» |f'No’ please mark the primary cause of withdrawal (Mark one box only)
(11 [] Adverse Experience
{41 [ ] Lost to follow-up
{s1 [5<_Patient withdrew at his own request
7} [ ] other- specify: _ o e

e v
Date of final visit or telephone contact

Day Month Yr

Page Revised - 22 JUL 04

INVESTIGATOR SIGNATURE

| certify that | have reviewed the data in this Case Report Form, including laboratory data and that in the Adverse
Experience and Serious Adverse Experience sections (if appropriate) and that all information is complete and accurate.

T4
Investigator’s Signature _ _ _ _ _ D Ds Day Month Yr

Ed
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1.3 Other Examples of Case Errors (Case L — S)

We have selected these cases from the 70 problems cases we identified from the 549 CRFs we
reviewed. We did not select them randomly but to represent the range of errors we found.

Case L: This patient was hospitalized with several days of intermittent angina, left against
medical advice, and returned to hospital because of painful nausea. While the troponin of 0.03 is
called positive in one place and doubtful in another, the thrombus on angiography confirms that
this case qualifies as an MI rather than unstable angina.

PROGRESS: Despite explanations that were well-understood by the patient and a positive
Troponin reading of 0.03, Mr Patient discharged himself against medical advice
(giving the baptism of his grand-daughter-on Sunday as an excuse).

Finally. because of painful recurrences of nausea at home, he returned to hospital at 10pm
that evening.

Since he is determined to attend the baptism, which is very soon, and because of the positive
Troponin reading, we decided with his agreement to perform a coronary angiography on

CORONARY ANGIOGRAPHY (Dr ). 3-vessel coronary disease in the form of
an intermediary tubular instent restenosis of around 60% to the marginal artery, chronic
ocelusion of the distal CX,, which is the dominant artery, and significant stenosis of the
proximal right coronary artery, which is a rudimentary artery yet providing revascularization
against the flow of the CX run-off vessels. Critical subocclusive stenosis of the LAD at the
proximal LAD junction with the median LAD and a thrombus are the reasons for this
corenary syndrome,

Simultaneously, we performed an ANGIOPLASTY of the critical LAD lesion and implanted
an active Sirolimus stent using the direct stenting procedure (Cypher 3.0 stent of 8 mm).

Straightforward resuits.

Patient  ___ can return home on with the following TREATMENT:
KARDEGIC 300 1 sachet daily, PLAVIX 75 2 caps in morning, MOPRAL 20 1 daily,

TRIATEC 5mg 2 x 1 daily, SECFRAL 200 2 x % daily, TAHOR 40 ] in evening,
CORVASAL 2mg 3 x 1 daily,*

daily, LAMICTAL 25 mg 1 daily.

CONCLUSION
Acute coronary syndrome with unstable angina, doubtful Troponin reading with pre-
occlusive occlusion of the LAD and of proximal LAD junction with median LAD,
endoluminal thrombus,

Angioplasty using direct stenting of the responsible lesion with implant of Sirolimus,
Cypher 3.9 stent of 8 mm.

Note the tubular instent restenosis of 60% to the marginal artery.

Rudimentary right coronary artery with stenosis of 80%-90% but providing
revascularization against the flow of the circumflex-marginal network.

Patient is a non-insulin dependent diabetic.

57



Case M: This patient was hospitalized for 10 days because of dyspnea and chest pain. (M1-M2)
Blood gases showed a PO2 of 58 with a mild respiratory alkalosis and the ECG showed a sinus
tachycardia and a partial RBBB pattern but troponin and d-dimers were reportedly negative.
(M3) The patient was treated with IV nitroglycerin and nadroparine. The clinical diagnosis was
heart failure. The event was adjudicated as non-CV. While pulmonary embolism appears to be
the most likely diagnosis, the precise diagnosis was not clearly established. However, the event
is clearly cardiovascular.

EP NO.:
SmithKhine Beecham M1
Pharmaceuticals

Centre | Patient
Number Number

e

SERIOUS ADVERSE EXPERIENCE (SAE)

Person Reporting SAE ’ L
(Please print clearly)

CONGESTIVE
HERRT FRILURE

—» Specify reason(s) for considering
this a serious AE. Mark all that

apply.

1 [ ] fatal

121 [T life threatening

14 [] disabling/incapacitating

(4 H results in hospitalisation

(excluding elective surgery or
routine clinical procedures)

Serious Adverse Experience
(Please print clearly)

[
|
|

Onset Date and Time

' End Date and Time
(If ongoing please leave blank)

o
- o e = 7 O ot 5 _—
o s 1 D ros 5 ] vsaatonronges
| Ifpatient died, please 12l [ ] ongoing __| congenital abnormality
} compiete Form D 4———— 3] [_| Died 71 [7] cancer
P 8] [~ |
| Experience Course 1 E] Entermltlegsif::&:ﬂ J : I' oS
2] Constant (8] [ investigator considers serious or a
1 ] Mitd significant hazard,
Intensity (maximum) 2] %M ocharais contraindication, side effect or
pracaution
(3] Severe

Did the SAE abate?

[‘],§None It study medicati i tYesmE "
2! udy medication was interru '
Dose reduced stopped or dose reduced:

Action Taken with Respect to (3] [_] Dose increased
Investigational Drug (41 [ Drug interrupted Was study medication reintroduced (or
restarted dose increased)? [ 1ves []no

(5] [ ] prug stopped
If yes, did SAE recur? I:[ Yes D No

11 [ ] Not refat , Assessment ‘ .
[2] % Unlikely The SAE is probably associated with:

Relationship to Investigational ‘ (2] Suspected Protocol design or procedures
Drug i (reasonable (but not to study drug)
possibility) .
Please specif
( (4 (] Probable A e

Corrective Tnerapy- - Izhnothar condition (eq, condition under
i Liiichmaiminiind mfj E Yes D No study, intercurrent (irlg;ass}
Concomitant Medication section ¥r

Please specify _ _ _ __ __ __ _ ___ _
Was patient withdrawn due to — M [ Another dru '
this specific SAE 7 [ ves No - ; s l
ease specily _ _ _ _ o o o e

REF DRQ 327252 (h) (6)
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SmrthKline Beecham

Pharmaceuticals
Centre Patient
Number Number
— ]l I

SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Laboratory Data
Please provide relevant abnormal laboratory data below

Test Date Value Units Normal Range
TROPONING | USIRVEAO5] onoug it Mgl | <0/

LERUCIOR | oo Ul | ax-1r0

_— e

(P

- MB NEKICIOD | 13,6 UIL < 25
| L b

L

Day Menth Yr

Day Month Yr 1
| Remarks (Please provide a brief narrative description of the SAE, attaching extra pages eg. hospital discharge l
BT L TR, admitied, Ho to hosptal ) due o :
| episodies ol chont porn, (antiin, pooceding 2 da ) aud dyspnea, |
J_&?Q wﬁmmved?j{t: ﬁwmzmgn%@z‘wﬁgﬂ _____ |
| TRINITRATE v, 4rom /8.08,2005 4600 Yo 19.08.200% 460 amd.
- NADROPARINE &, bt Lo Wi fnom. A& 084005 v _24.08. 2005,
’UM’, euk ww.) OUACW M«L lw 1 IaL A

If applicable, was randomisation code broken at investigational site?

Handomisation / Study Medication Number:
‘ Investigator's Signature:
(confirming that the above data are dccurate aq:'l corfjplete)

Day Month Year
! Please PRINT Name
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M3

INFORMATION CARD

Name and first name: PATIENT -

PESEL:
Residence addtess:
Hospitalized since

(b) (6)

DIAGNOSIS

MYOCARDIOPATHIA HYPERTONICA ET ISCHAEMICA CUM RBBB IN STADIO
INSUFF. CORDIS II PRO NYHA. DIABETES MELLITUS TYP. 2. ARIPOSITAS

TEST RESULTS

[SR 39/ht _ RR 160/90; 160/95; 150/100
| BODY WEIGHT 122-120 kg, BMI 45 HEIGHT ]
BLOOD COUNT URINE ENZYMES (U/1) ‘
Hb (g/dl). 126 SG (g/L)y:. 1024 AST. 31.8
Het (%0): 39.7 Protemn (mg%o): () ALT: 321
RBC (m/pL): 4.55 Sugar (g%): () CPK: 100 (N (F): 24-170
U/L)
WBC /L) 109 Ketones: () CK-MB: 17.6 (N below 25
) U/L)
PLT (k/UL): 340 Urobilinogen: 0.2E. U/dL LIPIDOGRAM (mg /%)
RDW (%o): 16.3 Epith, cells:  single Total cholesterol: 130
MCV (£/L): 873 Leukocytes (pervf): 2-3 LDL cholesterol: 74
Troponine I 1:1I<10 pug /1. | Sediment: bacteria and HDL cholesterol: 34

mucus: single

n<0.1

Multiple crystals of calcium
oxalate

TG: 111

myocardial infarction 0.8

GASOMETRY BIOCHEMISTRY (mg%)
pH: 7.455 | Urea 24.6
pCO2 (mmHg): 41.8 Creatinine:  0.63
pO2 (mmHg): 537.7 Uric acid:
HCO3 (mmol/L): 28.1 Glucose: 120-113-111-

106

BE (mmol/L) 4.0 CLOTTING SYSTEM
Saturation (%%): 91.1 D-dimers: 845.46 ng/ml.

ECG: 1. Levogram. Sinus rhythm regular, 90/min rate. Incomplete right bundle branch block.

2. In control ECG heart rate was reduced to 85/min. QOtherwise without chanees.
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Case N: This patient was hospitalized for 10 days because of a “collapse” attributed to atrial
fibrillation. (N1-2) The patient had a history of on-going atrial fibrillation. The investigator
determined that this event was not an endpoint. (N3) The event was not adjudicated. This event
should have been adjudicated.

SmithKline Beecham N 1 _
Pharmaceuticals Page 54 |
N " Centre Patient Patient | SB Receipt Date
| = |
Protocol Number Number J Initials | Day Month Year
49653/231 ] [, %]
i 1 L— | L e | | | 1
SERIOUS ADVERSE EXPERIENCE (SAE) RAE Ree.
Person Reporting SAE o AEGIS
(Please print clearly) Num j by I—l——’
= — Specify reason(s) for considering
Serious Adverse Experience this a serious AE. Mark all that
3 LLATSE
(Please print clearly) F\‘T:ﬁOD- COLLAPSE {NOS} apply.
SEE DRQ 244766 Rikidiaiitionas (1 [ fatal
" For SmithKiine Bescham i (2] i:] life threatening
; At Z e 3] :I disabling/incapacitating
GhsstDate’snd Tins [41 [T results in hospitalisation

End Date and Time (excluding elective surgery or
(If ongoing please leave blank) routine clinical procedures)

-

[s] _| hospitalisation prolonged

Outcome M AT
If patient died, please (2] Mﬁ q ot el [} i congenital abnormality
complete FormD 4| [3] Dled 71 | | cancer
T 1 No. of (8] [ | overdose
Experience Course (0[] Intermlttent Sasel_| ol M . . )
(2l [ A Constant 3] T Investigator considers serious or a
- ' T 0 ] Mild 3|gnlflganlt halzard,'
Intensity (maximum) 2] l_l P ;(::é:ﬂggn:anon. side effect or
(31 [y 4 Severe UD RR

Did the SAE abate? =
[11 % None E Yes %ﬂ‘;

[2] If study medication was interrupted,

Dose reduoed stopped or dose reduced:

Action Taken with Respect to (31 ] Dose increased
Investigational Drug (4] [ Drug interrupted Was study medication reintroduced r%’(/f
DRQ 343390 (b) (6) l—w dose increased)? [ Yes [0

[s rug stopped h

If yes, did SAE recur? l—‘ﬂ Yes | i [¢]

(11 [ ] Not related— Assessment

[2] Unlikely _:"‘—_ib The SAE is probably associated with:
Relationship to Investigational [3] | Suspected [ Protocol design or procedures
Drug {reasonable (but not to study drug)

possibility} o N——

(4 [ Probable et
Corrective Therapy ‘_/ [T Another condition (eg, condition under
If 'Yes', record details in thee——— [ | Yes No

Concomitant Medication section T study, intercurrent illness)

- — Please specify U\ DEI | NVESTE
Was patient withdrawn due to |_ ] Yes |— ;No 1_| Another drug A~ ! 1 [lle_ .
this specific SAE ? - J

Please specify

Oﬂo‘f "'—:-—.u—mr\ Lﬂﬂ-—l‘l
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SmithKiine Beecham N2

Pharmaceuticals [ Page | 55
Protocol Centre Patient Pa_ti_ent SB Receipt Date
Number Number Initials Day = Month  Year
4965 1 E T T T r T T T T 1 r T T | | I
323 | . . . 1 L4 iy

SERIOUS ADVERSE EXPERIENCE (SAE) (cont)

Relevant Laboratory Data
Please provide relevant abnormal laboratory data below

Test Date Value Units Normal Range

Day Month Yr

Day Month Yr

Day Month Yr

Day Month Yr

Remarks (Please provide a brief narrative description of the SAE, attaching extra pages eg. hospital discharge
summary if necessary)

__"ﬂj-'____ : ; _q?_l":‘_"_‘*_/t ______ 'E\-_p_--..r_nry\___-m:‘::n- n\l k—L\a»_‘-«'.}' _______
______ ‘_—:":"_‘_-*— ._____-__’P_r_\-cc.(}a_e-:%t_-'______{).o'—'-l C_L‘TT"P\:‘eﬂ‘:V'_‘—SI-{____.
______ ‘ﬂ _____'!"_"Jr_:x_r».l-_____A_ e ,-_..._____ﬁ:__c:_-_\ g g o

?-——H._»- _________ ca.-w_G_l-L Y- !L\-.i\_‘\:n_o!*'w_h ________

If applicable, was randomisation code broken at investigational site? v No | 1 ves
e

Randomisation / Study Medication Number:

Investigator's Signature: Date
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From: on 21/11/2002 10:10 N3

To: /QDUB/Quintiles@Quintiles

ce: /QRED/Quintiles@Quintiles

Subject: Re: | endpoint paperwork request

Dear ) !

I have just spoken to who, in turn, kas spoken to Dr atthe site and this has been

confirmed as NOT being an endpoint but as a SAE.

Do you still require the information listed below, if so piease let me know and i shall send it to you.
Piease also indicate how | should send it to you ie, via fax, post and if so please supply the necessary
numbers/address.

Manv thanks,
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Case O: This patient