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Warfarin Use for Atrial Fibrillation

A Atrial Fibrillation: abnormal heart rhythm that leads
to an increased risk of stroke

A Standard Therapy is Warfarin: reduce risk by-two
thirds vs. placebo

A Problem: Warfarin is underused due to

I Narrow therapeutic range (individual dose response
variable)

I Risk of hemorrhage {3% per year)
I Regular blood tests and dose adjustments
I Patient decision



Systemic Underuse of Warfarin

Year Survey Population
1999 ATRIA N=11,082
Study USA HMO; no CI
2005 NABOR N =945
Study USA hospital/community
2006 EuroHeart N = 2706; outpatients
Survey 35 European countries
2006 Hylek N =402; age 65
et al USA, teaching hospital
2006 Birman N = 16,007
Deych et al USA Medicare

(Connolly et al. Circulation 2007)
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New Therapies

A Need to find a new therapy that is:
1. Better than Warfarin at preventing stroke
or
2. |s as good as Warfarin (approx. equal efficacy)
with better safety and/or ease of use
A New therapy must be no worse than
Standard therapy = Nemferiority trial
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Testing New Therapy (T) vs.
Active Control (AC)

A Superiority : T different than AC
Ho: RRac= 1 vS.Hi: RRyac#z 1

A Nonvinferiority: T no worse that AC
Ho: RRac> 14 vs. Hi: RRjac < 1®

o = small quantity that we can all agree is
really no different than RR of 1.0



How to estimate the margin?

A ICH Guidance E10: Choice of Control Group
(2000)

A Expert panel

A Historical data
I Estimate benefit of Active Control from historical
data

I Preserving Benefit has become a statistical
SESNODA&aS o05Q! 32auAiAy2z2 {1



Need to Assess Comparability of

Historical Data

A Constancy assumption = Is the estimate
of active control benefit compared to
placebo relevant today

A Assay sensitivity = Can we really
determine that new therapy Is better
than placebo

ANorvinferiority to an active control does
not guarantee efficacy over placebo



Constancy Assumption

A Relative effect of Warfarin vs. Control will
be the same now as it was In the prior
meta-analysis

A If not, then we preserve less of the
Warfarin effect then we plan to



Assay Sensitivity

A Putative Placebo comparison
A RRrp= RRyac* RRacp
(Hasselblad & Kong, DIJ 2001)

A Need comparable conditions: population,
conduct, outcome defn, disease, medical
practice, statistical procedures

(Sankoh, Stat Med 2008)



Need to Evaluate the Following:

A Disease has changed

A Changes in dose of Active Control
A Changes in population

A New concomitant therapies

A Changing outcome definitions



Challenges of Trials against Warfarin

A Declining stroke rates
A Variable INR control

A High proportion of warfarirexperienced
patients in trials = Better INR control

A Challenges of neinferiority trial design
and interpretation




Declining Stroke Rates On

Trial Year SBP % INR Warfarin Warfarin Event Rates
Inrange  Naive Ischemic  Total | QF 3.

Stroke Stroke  Stroke

SPAF 1996 140 61 44% 1.9% 2.4% 0.5%
11

SPORTIF 2003 139 66 27% 1.9% 2.3% 0.4%
11

SPORTIF 2005 132 68 1) 1.1% 1.2% 0.1%
\V/

ACTIVE 2006 133 64 23% 1.0% 1.4% 0.4%

W



But Does Relative Risk Decline?

A Risk may be declining with time

A Actually need to know if thRELATIVIESK is
changing

A How can we know this?



Sound Familar? Use of Historical Controls
(Pocock, Clinical Trials, 1983)
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In population, conduct, outcome defn,
disease medical practice
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A Use of historical controls tends to over
estimate new treatment effect (Chalmers et
al. NEJM 1977)

A Nonvinferiority used historical Active Control
& Placebo



So What do we do?
Be conservative and
hope for the best
Use the lowest plausible

treatment effect?



rn?




Estimating Benefit of Active
Control

A Use the estimate of the lowest plausible
benefit (upper CI, not PE)

A Margin must be no larger than this

A Additionally reduce the margin to preserve a
large percentage of benefit of the AC



Estimated Benefit from OR: Warfarin
vS. Placebo

Warfarin Better Placebo Better

MA —l— Distance from upper CI

Distance from upper Point
Estimate

0.0 0.5 1.0 1.5
OR (95% CI)



Estimated Benefit from OR: Placebo v
Warfarin

Placebo Better Warfarin Better
. . L] \V/JAN
Distance from lower Cl | |-
= risk of placebo A
[ I I I I |
0.5 1.0 1.5 2.0 2.5 3.0 3.5

OR (95% CI)



Estimated Benefit from LN OR:
Warfarin vs. Placebo

Warfarin Better Placebo Better

[ I I |
1.5 INe -0.5 0.0 0.5
LN OR (95% CI)



Preserved Effect

A Margin = 1 4€dac

for dac = effect of active control

0<e<0.5

e.g. Clend = 1.37

¢ = 0.5= Preserves 50% effect of standard therapy
(Ng, Drug Inf J, 2001)



Discounting

A Any doubts about the metanalysis of the
active control vs. placebo

A Discounting due to issues with constancy
Margin =1 +&ydac
(Ng, Drug Inf J, 2001)



Total Vascular Events

Placebo compared with OAC

Placebo better OAC better

Proven benefit
of OAC

YN

—

OAC/placebo meta-
analysis

\W

50% benefit

!

1.0 1.186

Hazard Ratio
(P/OAC)




Margin based on absolute benefit

A (PacG Pp) =0

A Control event rate may be lower than
expected

A Can lead to nosnferiority, regardless of
relative benefit

e.q.6 =1% prior studies (@=4% & p=7%)
current study has = 1.05% & p= 2%



Which Metaanalysis?

A RR/OR/HR?
A Fixed or Random Effect Models?

A Incorporate uncertainty into the metanalysis
(Hauck & Anderson, J DIA 1998)




Meta-analysis of Warfarin vs. Control-RR
RR=0.415 (0.311-0.554)

Meta Analysis

Study name Outcome Statistics for each study Events / Total MHrisk ratio and 95% confidence interval

MHrisk Lower Upper

ratio limit limit Z-Value p-Value Group-A Group-B 0.1 0.2 0.5 1 2 5
AFASAK Stk/NCNSE 0430 0200 0925 -2160 0031 9/335 21/336 L}
BAATAF Stk/NCNSE 0226 0.065 0.783 -2346 0019 3/212 13/208 .
CAFA Stk/NCNSE 0650 0257 1641 -0912 0362 7/187 11/191 O
SPAF Stk/NCNSE 0402 0181 0892 -2241 0.025 8/210 20/211 {1
SPINAF Stk/NCNSE 0437 0220 0867 -2369 0018 11/281 26/290 — —
EAFT Stk/NCNSE 0402 0254 0.639 -3862 0000 22/225 52/214 —|:| —

0415 0311 0554 -5963  0.000 <>

Favours A Favours B




Meta-analysis of Warfarin vs. Control-OR
OR=0.380 (0.277-0.521)

Meta Analysis

Study name Outcome Statistics for each study Events / Total MHodds ratio and 95% confidence interval

MHodds Lower Upper
ratio limit limit Z-Value p-Value Group-A Group-B 0.1 0.2 0.5 1 2 5 10

AFASAK  SHWNOCNSE 0414 0187 0918 -2171 0030 9/335 21/336 ]

BAATAF  SHUNCNSE 0215 0060 0767 -2369 0018 3/212 13/208 =

CAFA SIKNONSE 0636 0241 1679 -0913 0361 7/187 11/191 -

SPAF StNCNSE 0378 0163 0879 -2259 0024 8/210 20/211 7

SPINAF SIUNCNSE 0414 0200 0854 -2386 0017 11/281 26/290 -

EAFT StNCNSE 0338 0197 0579 -3944 0000 22/225 52/214 — H
0380 0277 0521 -6023 0.000 <>

Favours A Favours B




Meta-analysis Is Outcome Specific

AhFTOSY R2Y QianalisisoSthel Y ¢
outcome In our noAnferiority study
A Composites

A Usually take the estimate from some
components and assume the same treatment
effect






