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Drug Safety MA: Eligibility
 All placebo or standard-care controlled trials of TNF-a inhibitors
*Adalimumab

eEtanercept
sinfliximab

o Sponsored by Abbott, Amgen/Wyeth, Centocor/Schering-
Plough, or other corporate sponsors of same products



Drug Safety MA: Data

* For each trial, sponsor created patient-level dataset including

Study data

« condition, agent, control, location, exclusion, pre-trial work-up
Patient data

» gender, age, disease duration, prior and concomitant therapy
Treatment data

» time and doses of study drug, duration of intended and actual
treatment, date and reasons for withdrawal, and date of last patient
contact

Qutcomes

» adjudicated events with person-time and narratives



Drug Safety MA: Statistical Analysis

Hazard ratios from piecewise exponential Bayesian model
Models for class effects and drug-specific effects

Assessed differences in baseline risk stratified by type of drug
trial

Models adjusted for age, gender, concurrent treatment,
condition and disease duration

Stratification by trial not possible because of rare events



Drug Safety MA: Follow-Up

Table 1. Number of patients and person-vears of follow-up in the meta-anal vsis, by diug, by restment (T and control (cont) arm. and by tme since trial start
Adahmumab Etanercept Infliximahb All Ant-THF
Cont Tx Tx Cont Tx

All trials
N patients 708 2646 5153 4544 1769 15 406
N P IS O W AT S IBE 1466 {] T 431 262 0506
N patients at risk by -
] S0 | IO e W [ 3 (1005 3063 (10 4544 1% 17659 (10
(] ] Mok 4249 (945%) 1611 (91
3060 (879 1422 (80
2195 (4
12 3 575 327
I8 393 (17%) B3 (65 58 ; 306 (135 0
Primary use conditions
N patents I} 2046
N pemon-vears 2R 1465 327! ! 1953

Primary wse conditions were defined as rheumatowd arthritis, psoriasis, psoriatic arthritis, ankvlssing spondvhios, and Crohn's disease,

e Most follow-up short-term



Drug Safety MA: Counts

Table 2. Counts (numbers and %) of cancer events including non-mel anoma skin cancer by outcomes defimtion, by drug, by treatment (Tx) and control (cont)
armm for all trals

Infliximahb All Ant-THF

Adalimumab Etanercepl

Tx Cont Tx Ci Tx Cont Tx Cont

Patients 409 (1005 2646 (1006 6156 (100%
IO (573 J 306 (4.97)

106 (1.42)

130 (0.84) 48 (0.64)

41
o4 (0.61)

2 00.11) 59 (0.38)

e A was defined as all cancer events (definite or probable cancers) diagnosed during the study period., using the date of dagnosis as the event date,

ve of judsments on pre-trial prevalence.

e B was defined as all cancer events (definite or probable cancers) diagnosed during the study period. but excluding events in retrospect judged
defimtely prevalent on the basi i ating the trial.
"Dutcome C was defined as all cancer events (d riosed during the studs wcludine both events with a fist reportad date of
were judged by the ologsts o be probably prevalent at trial start,

Number of events sensitive to definitions
eSmall once strict criteria applied



Drug Safety MA: Choice of Priors

Initial vague priors on model

Mean 95% PI Risk Precise
parameters HR ’ Increase
with Tx

Because several control arms had

< 3 events, data did not provide 1 20 0.04-110 Yes No
sufficient information to accurately

estimate posterior distributions with

no prior information

2 1.0 0.02-55 No No
Three weakly informative priors
iImposed weak restrictions on size
of treatment effect
3 20 0.5-8.2 Yes Somewhat

Because this is a safety study,
priors 1 and 3 conservatively
assumed prior increased risk in
treatment compared with control



Meta-Regression

* Regression analysis to identify correlations between treatment
effects (outcomes) and covariates of interest (predictors)

« Unit of analysis is the individual study

« Correlation implies treatment interaction

» Factors may be study-level or subject-level

« Study-level factors: blinding, randomization, dosage, protocol
» Subject-level factors: age, gender, race, blood pressure

0= By + PiXy + BXip+ ... + U,



Meta-Regression with Study-Level
Summary of Patient Level Covariates

« Data points proportional to study size
e Line Iis meta-regression

Cdds ratio (log scale)

0.5 -

0.2

T
2
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Absolute reduction in cholesterol (mmol/l}



Problems with Meta-Regression

Requires heterogeneity of treatment effects

Number of studies usually small

Data may be unavailable (not conceived or not reported)
Covariates pre-selected (biased?)

Little variation in range of mean predictor

Subject-level factors can be affected by ecological bias

Causality uncertain



Ecological Bias

e Group averages don't represent individuals well
e Changes in male/female mixture proportions vs. comparing
Individual males and females

o Low SES subjects might perform worse than high SES ones
but clinics with low SES patients might do better because of
targeted intervention experience with these patients

e Averages have little between-study variation

» Averages do not account for within-study variation, e.g., 40 year
average age can mean different things

e Events concentrated in high-risk subgroup
— May want to construct group-level variable to represent this
E.g., percentage of elderly, rather than mean age
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Conclusions

Rare events are a major feature of safety data

Bayesian models with informative priors may be needed to
overcome lack of data

In Phase |V type observational studies, need to carefully control
for potential heterogeneity introduced by lack of experimental
design

Lack of explicit balancing mechanism between treatment and
control groups requires adjustment for confounding

Meta-regression may allow discovery of factors that change
treatment effects

When adjusting for group effects, beware of ecological bias
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