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Overview — Observational Studies
in Type 2 Diabetes Mellitus (T2DM)

+ Methodologic challenges in stud&lng
cardiovascular outcomes in T2D

» Published population-based studies of
cardicvascular outcomes in T2DM
*From Sa skatchewan and Tayside

+ FDA review of Ingenix study
‘Inc luded in background package

« Two new observational studies from GSK
‘R ecelved in June / July 2007
Pre liminary FDA review will be presented
‘N ot in FDA background package
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Observational Studies in T2DM —
Methodologic Challenges.

+ QUTCOME — missing ascertainment
of out of hospital cardiovascular
deaths

» EXPOSURE misclassification

» Unmeasured CONFOUNDING and
other sources of potential bias
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Background

« AUG 2008 submission from GSK
» Pooled AVANDIA clinical trials
+ Observational study from Ingenix
+ DDRE review completed FEB 2007
+ Reguiatory recommendations based
on information at that time
« Two new observational studies from GSK
not yet fully reviewed by FDA
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Observational Studies in T2DM —
Methodologic Challenges

Can these observational studies
provide sufficiently robust evidence
to refute the safety signal identified
in the meta-analysis of randomized
controlled trials with rosiglitazone?
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Published Observational Studies of
Cardiovascular Morbidity and Mortality in
Patients with T2DM

+ Johnson et al. “Reduced cardiovascular
morbidity and mortality associated with
metformin use in subjects with T2DM”

~ Saskatchewan Health Services Databases
— Diabetic Medicine; 22:497-502, 2005

+ Evans et al. “Risk of mortality and adverse
cardiovascular outcomes in TZDM: a comparison
of patients treated with sulfonylureas and
metformin” ‘

— Tayside Medicines Monltoring Unit (MEMO}
— Diabetologia 49: 930-836, 2006
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Thme to First Non-fatal Cardiovascular
Hospitaiization or Death (Johnson 2005)
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Cumulative Cardiovascular
Mortality Rates (Evans 2006)

Adjustod risk tatio [95%CI} 1.70 [1.18-2.45)

ot SU monotherapy —

i Combination SU and MET —

MET monotherapy —

R = o = ) B £
Evans of of, Diabaiop'a 49, BI0.936, 2008 Tiene fulzs)

vt

3 Cenier tor Drug Eva]uatlun ami Resean:ha

o Wﬁlumnﬁmm ey e

GSK Observational Study #1-
Coronary Heart Disease Qutcomes in
Patients Receiving Antidiabetic Agenis

+ Batanced Cohort Study
+ Enroltess of United Healthcare health plans
+ Drug inifiators from JUL 2000 through DEC 2004

» Matched cohorts using multivariate balancirg
procedure {propensily score maiching) to match
comparable initiators for each study group

» New cases of myocardial infarction or corenary
revascularization were identified up to JUN 2005
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Coronary Heart Disease Outcomes
in Patients Receiving Antidiabetic
Agents

* Qutcomes Identified in claims data:

- Hospitatized fatal or nonfatal
myocardial infarction (primary
discharge diagnosis code ICD9 410.xx }

- Goronary revascularization (based on
procedure codes)

* Qutcome does not include out-of-hospital
cardiovascular deaths
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Composite Outcome in the
Monotherapy Group

(Fraction Event Frea}
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GSK Observational Study #2 -
Coronary Heart Disease Outcomes in
Patients Receiving Antidiabetic Agents in the
Pharmetrics Database

+ New users of specific antidiabetic theraples

» Pharmelfrics aggregate of 80 US health plans

+ Drug initiators from JUN 2000 through Mar 2007

+ Pairwise comparisons stratified on pair-specific
propensily scores

+ New cases of myocardial infarclion or coronary
revascularizatlon were identified from hospial
Insurance claims data
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Study Limitations - General

+ Study populations from both Ingenix
and PharMetrics databases have
relatively fewer patients 265 years of
age compared to overall population
of diabetics

+ Limited generalizability to older (265
years of age) population
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Proportion of Cardiovascular (CV)
Deaths from AVANDIA RCTs Unlikely
to be Ascertained in Claims Data

Cardiovascular RSG | Comparator
Deaths N = 8604 N = 5633

Total 16 6

Out-of-hospital | 10 (63%) 3 (50%)
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Study Limitations - Exposure

« Definition of new user
+» Based on six month took hack — long enough?

+ Depletion of susceptibles can lead to apparent

dilution of risk in all exposure groups
» Exposure ascertainment

+ No documentation of actual compliance with
prescribed therapy -- poor adherence?

+ Switching among study cohorts - common In
study #1, Hkely also in study #2

« Leads to misclassification hias
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Major Limitation - Outcome

Outcome definition was not inclusive
enough to capture the same events
as the clinical trials
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Proportion of Myocardial Ischemia
SAEs from AVANDIA RCTs Unlikely to
be Ascertained in Claims Data

Myocardial RSG |Comparator
Ischemia SAEs N = 8604 N = 5633
Total 86 40

Out-of-hospital |9 (10.5%) | 3 (7.5%}
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Study Limitations - Confounders

» Unmeasured confounding

+ Definition and capture of events

+ Is six months long enough to capture
information on confounders in claims
data?

+ Completeness of the list of
confounders {e.g. smoking, aspirin)?
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GSK Observational Study #3 -
An Assessment of the Eifect of
Thiazolidinedione Exposure on the Risk of
Myocardial Infarction in T2DM Patients

Nested case-control study compares patients on TZD
iherapies to a reference group of palients on non-TZD
iharaples

Iniegga!ed Heallhcare Information Services (IHCIS}
dalabase for the years 1997 to 2006

» Flawed Study Daslgn and Analysis

+» Relerence group includes insulin palients who may
have had more cardiovascular comorbidilies

» Unknown mix of herapies in exposure groups

+ No demonstration of adequate adjustment for
baseline risk factors
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Observational Studies Comparing
Rosiglitazone and Pioglitazone

» Pharmetrics study:
Adjusted HR (95%Cl) for RSG vs. PIO:
- Ml =0.783 (0.519-1.180)
» MI+CR = 0.966 {0.777-1.201)
« Takeda study * {irn press):
Adjusted HR (95%Cl) for P10 vs. RSG:
« Ml =0.78 (0.63-0.96)
* MI+CR = 0.85 (0.75-0.98)

* Has not baen raviewed by FDA
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A Comparison of Pioglitazone and
Rosiglitazone for Hospitalization for Ml in
T2DM, Takeda study, in press
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Summary

+ Definition of QUTCOME inadsquate

*O utwof-hospital cardlovascular deaths seen
in adjudicated pooled data from RCTs

“import ant “blind spot” in claims data relied
on by GSK

+ EXPOSURE mapping issues
+Pot ential exposure-related misclassification

+ Questions remain of unmeasured CONFOUNDING
due to incomplete ascertainment of baseline risk
factors
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Conclusion

Available observational studies do
not refute the signal for myocardial
ischemia identified in the meta-
analysis of randomized controlled
trials with rosiglitazone
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Study Limitations — Analytic Issues
Propensity Score Approach

Available adjustment variables limited by
use of non-clinical (administrative) data

Details on the adequacy of the propensity
scores in achieving balance of adjustment
variables are not given

-

Effects for unmatched patients in Study #1
are not given,
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Analyses — observational
balanced cohort study

o Multivariate models adjusted with baseline
covariates to account for potential
confounding

« Propensity score matching procedure is
intended to balance the distribution of
characteristics within each cohort that
may have influenced a physician's
cholce of therapy for an individual
patient.
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Sudden Death

Many cases do not resuit in medical attention.

If exposure cohorts are followed via health
records, need to link with vital records to
ascertain deaths.

Death certificates may not have sufficient
accuracy to differentiate between deaths of
cardlovascular origin from other deaths,
Death certificate cause of death will be more
accurate if it mentions that an autopsy was
performed.

Coroner's reports are [deat for determining
circumstances of death.
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Qut-of-Hospital Deaths from AVANDIA Pooled RCTs Not
Likely to be Ascertained in Hospital Claims Data

Rosiglitazone Treatment Group
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Oui-of-Hospital Deaths from AVANDIA Pooled RCTs Not
Likely to be Asceriained in Hospital Claims Data

Rosiglitazone Treatment Group (cont’d)
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Out-of-Hospital Deaths from AYANDIA Pooled RCTs Not
Likely to be Ascertained in Hospital Claims Data

Comparaior Treatment Group
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