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Meta-analysis Topics
+ Motivation for FDA meta-analysis
+ Database of 42 studies
+ FDA Methods
» Overall resulis
« Active-controlled studies
+ Add-on to insulin studies
+ Placebo-controlied non-insulin studies
* Subgroups
» Studies 135, 211 and 352
+ Summary
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Motivation for FDA meta-analysis

« GSK overall estimate for total myocardial ischemic
events only

+ Suggestion of subgroup differences based on GSK
analyses
— Heterogeneous patient populations across studies

| Heterogenaity among the different freatment paradigms

— Inilial FDA pooled estimate of 1 for RSG mono vs. PLA
~ Inltial DA pocled eslimale of 3 for MET+RSG vs. MET+PLA

1 + No resuits by Individual studias were shown by GSK

and thalr analyses were not stratlfled by study

The FDA Meta-analysis Database

Rosiglitazone Meta-analysis

FDA database compared to NEJM database
Differ on 14 studies

i FDA NEJM

ille 42 randomized, contralled + 42 randomized, controlled

g trlals {ICT) trials

[+ All double-bilnd + 38 double-blind 4 open-labe!
A 4 trials 1yrt + DREAM+ADOPT 3.4 years

il 14,237 Type 2 dlabetics + 18,462 Type 2 diabetlcs

5: « Composite endpoints
{[+ Patlent lovel data

38 frlals 6 mos or less 40 trials 1-yr+; 30 trials ~6 mos

5,269 Pro-dlabetics
3,112 Non-dlahaetlcs

» Miand CV death
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FDA Meia-analysis Database

RSG monotherapy 15trlals
~ 9 hoad to head to placebo

RSG in combination

~ Motformin (MET) 10 trials
~ Suifonylurea (SU} 14 trials
~ Ingulln (INS} § frlals

— Run-in perfod on active contra), randomized to RSG or placeho
RSG added to background medication {BM) 3 trials
- Patlants reralned on stable doses of the anti-diabetic

madlcations they were taking at enroliment, randomized to RSG
or placabo

A similar database for pioglitazone was predominantly active-
controlled primarily with SU as a head-to-head comparator




FDA Meta-analysis Database
Trials in High Risk Populations

— Study 352
+ Patlanis on background medications randomized to RSG or
placebo
» 18-weeks
+ 81 CHD patients

~ Study 211
+ Patlents on background medications randomized to RSG or
placebo
+ 1 year
v 224 CHF patlanis

— Study 135
+ Run-n en SV, randomized to RSG ar placeho
+ 2 years
+ 227 patlents with mean age of 68 (range 59-18)
s Ay 7
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FDA Meta-analysis Methods
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How FDA dealt with low event rates

+ Focus on composite endpoints
~ Results can vary considerably with analytical
method when many trlals have no events
-~ Ml OR1.21t01.6 NS CV death OR 1.0 to 1.8 NS

+ For ptots of OR on a forest plot, added 0.5 to each cell
in studies with no events in ane arm or both arms

« Exact test drops studies with no events in both arms
— Performed several sensitlvity analyses
— Stratlfted on study or meta-group
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Myocardial Ischemia Endpoints

+ Trlals not designed to assess ischemia
- Efficacy trlals with HbAf¢ endpoint

+ Post-hoc adjudication of myocardial Ischemic
events

— Non-serlous & sertous ({HD)
— Sarfous (SIHD)

+ Composite of myocardial infarction /

cardiovascular death / stroke
— Providad to FDA 5/31/07
— ldentitled using pre-definad MedDRA tarms

— No adjudlcation
~ To compare mota-analysis results to long-term study results
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Meta-groups for FDA Analysis

Meta-growp Control Studies Patlents
:| Monotherapy RSG PLAor 15 4,236
i MET or SU

il RSG+Background Medicentlons | FLA+BM 3 479
| RSG+Sulfonylures PLA+SU 14 4,245
L RSG+Metformin PLA+MET or 10 3469
o SU+MET

i REG+Insulin PLA+INS 5 (,530
H RSGHMetforndn+Sulfonylurea | PLAMET+8U | 837
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Steps in the FDA meta-analysis

s+ Determine whether computing an overall estimate was
sansible

i+  Assess heterogeneity within meta-groups and
compute an overall estimate of risk for each meta-
group

~  Exact fest siratifylng on study

- Risk difference analysls using both flxed and random affacts models

—  Robustness of meta-group results

[+ Redeflne meta-groups creating a separate group for
the active-controlled comparisons

|+ Compute overall odds ratios
: —  DlIfferences amorng meta-groups?
—  High risk subgroups?
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Results of the FDA Meta-analysis

it I

| IHD 2.0%
| SIHD
| MIICVDIST 0.73%

Resuits of FDA meta-analysis
All 42 studies

HD! 1 ¥ i

fa SiHD=satious lschomla

RSG Control OR (95% Cl) P
(n=8604) (n=5633)
1.5% 1.4 (1.1,1.8) 0.02
0.8% 1.44(0.98,2.1) 0.06
0.67% 1.2 (0.7, 1.8} 6.4

1.0%
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Results For All 42 Studies And For The
Placeho And Active Controlled Studies

SIHD=gatlous Isehamla IHD=sarlous+non-serlous Ischemia

Placebo contral MYCY deathistroke, H—a—
SIHD f——m-—
IRD i—m—i
Actlve controd MIICY death!Stroke] b e
SIHD
IHD
Al 42 studles MI/CV death/stroke bl
SHHD — i
IHe -
[} 6.5 1 2
Odds Ratle {Log Scale)
i .

Summary of the Findings

+ Statistically significant overall estimate of risk of a
non-serious or serious myocardial lschamic event
associated with RSG

- OR14 95%Clof1.1to 1.8 p=0.02

No evidence of Increased myocardial ischemic tisk
associated with RSG compared to MET or SU
- OR 1.0 95% Clof 0.5t0 2.0 p=0.3

Increased myocardlal ischemlc risk assoclated with
RSG compared to placebo
- Rasults are hetarogenaous

+ Across freatment paradigms/studies

» Across subgroups

Serious + Non-sericus Myocardial Ischemia
By Meta-group For All 42 Studies

Meta-group OR

Comparison of RSG to SU or MET
MI/CV Death/Stroke
Meta-analysis database (ICT}, ADOPT and RECORD

RSG vs MET
ADGPT e
RECORD et
ST |
RSG vs 8U
ADGPT 1| i
RECORD [ o]
ICT [l—————
0.1 1 2 ¢ 20

Qdds Rallo {Log Seale)

| Rvs SiM 11
i R+s 1.4 —
o R+t+s 14 ;
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incidence of Serlous+Non-serlolus Myocardlal Ischemla
All Placebo-controlled Trials
PlacebO' Controlled Trials Study Numbers shown for outllars
Meta-Analysis Database .: 32
‘avors Conlrof .
16
Placebo-controlied Trials N=12,424
—-Add-on to insulin trials N=1,530 R0
~Non-insulin trials N=10,894 2 &1
14 Mala-group:
B RSGHINS
[ ¢ OTHER
Favors RSG
0 ] * 10 16
5 i 15 1 'éilftc;;‘ Control %
Insulin+RSG vs. Insulin+Placebo Results for 35 placebo-controlled
@ month trials non-insulin studies (77% of database)
867 I+R 663 I+P
oo WO |IHDIncidence RSG Control OR(95%Cl) p
| 095 627 —e—w 1 28% 4R 1.4% 4P q (n=6447) (n=4447)
ﬁ; ggg e RD +1.4% (-0.05%, +3%} i
e :
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Subgroup Results :
Serlous + Non-sarlous Myocardlal lschemla 4 Study 135 - 227 Patients 60 years+
B
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Serious + Non-serious Ischemia by Nitrate Use
Placebo-controlled Non-insulin Studies
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Ischemia Results
Non-nitrate Users (n=10,446) & Nitrate Users (n=443)
Placebo-controlled Non-insulin Studles

Serlous+Non-serlous Myocardial Ischemia
Treatment by Nitrate Use Interaction {INT)
1-year Study 211 (CHF) & 16-weck Study 352 (CHD)

Study RSG PLA DR (95%) INT p-value
a52 5031 (16%) 4130 (13%) 1.2(0.2,6.8) 0.21
211 910 (8%) 5/114 (4%) 1.8 {0.8, 7.5y 011

211 By Nitrate use
Nifrates 3131 (10%:}
No Nitrates 679 (8%}

0/37 (0%) p=0.09
577 (6%) p>0.9

R

Resulis By ACE Inhibitor Use
Placebo-controlled Trials of ICT And DREAM
MIICV Death/Stroke

Placeho-controfled trlals 1n meta-anafysis database
[ . Nominally statistically signiflcant Increasad risk of a myacardial

|schamlc evant assoclatad with RSG compared to placebo

— High risk treatment paradigms

+ RSG add on to Insulln

+ RSG add on to metformin: Avandamet?
— High risk subgroups

+ Nitrates

« Ace Inhibltors?

Actlve:controlled trials In meta-analysis databas

No deflnitive evidence of Increased risk associated with R3G
comparad to matformin or suifonylurea

Nitrate User MICV deatiistroke] — +———B———1 RSG+ACE vs ACE
SIHD el
DREAM P A
IHD EE- ! ot |
No Nitrates MICV deathistroke —f RSG vs PLA (ho ace)
L SIHD i DREAM PR |
: IHD L T eT| b et
02 os 1 2 ) 02 12 10
Q¢lds Ratie {Loy Scale) Odls Ratia (Log Scale}
i 7 n
Summary

Summary

« Meta-analysls results have generated addittonai
hypotheses

- Formal FDA review of DREAM needed to examine
the AGE Inhibitor Interaction

— Results for nltrates and ace inhibitors should be

axamined in RECORD, a study with prospectively
adjudicatad CV endpeints
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Attached are 3 forest plots showing the individual study results for the composite
endpoint of serious and non-serious myocardial ischemic events.

The studies are grouped as follows:
s Active-controlled studies
» Rosiglitazone add-on to insulin studies
e Placebo-controlled non-insulin studies

To plot odds ratios for studies with zero events in one arm or both arms, 0.5 was added to
each cell of those studies.

For the active-controlled studies, the leiter preceding the study numbers indicates the
active control where M=metformin and S=sulfonylurea.

For the placebo-controlled non-insulin studies, the abbreviations used on the plots are:

BM Add-on to background anti-diabetic medications
METa Avandamet combination

MET Add-on to metformin

M Rosiglitazone monotherapy

SuU Add-on to sulfonylurea

TRI Add-on to sulfonylurea and metformin




Studies of rosiglitazone compared to active control of metformin (M) or sulfonylurea (S)
Results for composite endpoint of serious and non-serious myocardial ischemic events
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Studies of rosiglitazone added to insulin compared to placebo added to insulin
Results for composite endpoint of serious and non-serious myocardial ischemic events

Study
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Studies of rosiglitazone compared to placebo

Results for composite endpoint of serious and non-serious myocardial ischemic events
(See page 1 for description of abbreviations.)

Study RSG Placebo OR
211BM 97110 (8.2%) 6/114 (4.4%) 19
334BM 1799 (1%)  2/95 (21%) 0.5
352BM  5/31 (16.1%) 4/30 (13.3%) 1.3
002METa 5/289 (1.7%) 0/280 (0%) 10.8
003METa 4/254 (1.6%) 0272 (0%) 9.8
Q07METa 1/155

093MET 31106 (2.8%) 1/109 (0.9%) 3.1
094MET 2/232 (1.3%) 1/118 (0.9%) 1.5
2BAMET 4/382 (1%) 2/384 (0.5%) 2.0
IMIMET  0/43 (0%) 017 (0%) 0.2
006M 2774 (2.7%) 0/69 (0%) 48
O1IM  10/357 (2.8%) 4/176 (2.3%) 1

024M 131774 (1.7%) 3/185 (1.6%) 1

025M  0/30 (0%) 1/31 (3.2%) 03 ‘

083M  0/16 (0%) 117 (5.9%) 0.3

000M  1/149 (0.7%) O/75 (0%) 1.5

098M 3191 (1.6%) 1/96 (1%) 1.5
140M 0/65 (0%) 0/71 (0%) 1.1

311M 015 (0%) O/7 (0%) 0.5 «
004SU 11442 (0.2%) 2/222 (0.9%) 0.2 «

01580  5/190 (2.6%) 6/198 (3%) 0.9
0795 0/99 (0%) 2/106 (1.9%) 0.2
006SU  6/116 (5.2%) 1/115 (0.9%) 6.2
12750 2156 (3.6%) 2/58 (3.4%) 1.0
1328U  3/437 (0.7%) 1/110 (0.8%) 0.8
13550  11/116 (9.5%) 91111 (8.1%) 1.2
1365U 1736 (2.8%) 1/33 (3%) 0.9
14380 1/121 (0.8%) 1/124 {0.8%) 1.0
14581 6/231 (2.6%) 2/242 (0.8%) 3.2
14750  5/89 (5.6%) 2/88 (2.3%) 2.6
16280 3/168 (1.8%) 01172 (0%) 7.3
23484 0/116 (

32550 3/196 (1.5%) 3/195 (1.5%) 1.0
134TRI 9561 (1.6%) 4/276 (1.4%) 1.1
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