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Or: I'd never be so stupid as to do that, would 1?




15t ... an aside

e Simple (trivial?) teaching examples

* Option 1
_Tak [ [ ] l,r el . .| | ,-.ly
sor But what'’s the point?
_sap This just makes statistics look like

_ cal_ Something for its own sake

estimates, maybe even P-values
— Compare sample results to “true” results

15t an aside

e Simple (trivial?) teaching examples

e Option 2

—Takeare e
somethi Now statistics is useful.

4 But how do we know if we
have the “right” answer?

" opefully

— Collect

— Calculate arval

estimates, maybe even P-values
— Declare this to be the correct result




Bias and Precision

Bias and Precision




So our purpose...

* Is to find the answers to questions to which we
don’t currently know the answers

— And we typically have little means to verify them

“Don’t ever do interim analyses”
Day, S (2007?)
Unconfirmed report




“plans or decisions based on statistically imprecise
interim data may often be suboptimal”

Guidance for Clinical
Trial Sp()ns()rs Section 6.5

“Sponsor access to
interim data for
Establishment and Operation of planning purposes”

Clinical Trial Data Monitoring
Committees

One company’s approach...

“Except for studies with a multi-stage an>"
design (e.g. Simon two-stage desis”’ -\es"“s
efficacy analyses are gener>"
for phase Il studies -- - “e‘é‘s‘ﬂ ~.ely for
internal decisi~ ‘ﬂﬁeﬁx _a1yses can be
highly r- e‘“io‘? e inherent

' e(qe"“ .11 sample sizes, and biases
9 \(eﬁ i _

K\ .. rrom incomplete follow-up or

.. data.”
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Example — tifacogin in severe sepsis

Efficacy and Safety of Tifacogin (Recombinant Tissue
Factor Pathway Inhibitor) in Severe Sepsis: A
Randomized Controlled Trial

Edward Abraham; Konrad Reinhart; Steven Opal; et al.
JAMA. 2003;290(2):238-247 (doi:10.1001/jama.290.2.238)
http://jama.ama-assn.org/cgi/content/full/290/2/238
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Design and objectives

e Double blind, placebo-controlled, multicentre,
phase 3 randomised controlled clinical trial

e Primary outcome — all cause 28 day mortality

e Target sample size 1550
(Increased by 400 at an interim analysis)
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Interim analysis, N=722

e Mortality rates:
placebo 38.9%
tifacogin  29.1%

P=?

Interim analysis, N=722
e Mortality rates:
placebo 38.9%
tifacogin  29.1%

P=0.
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Interim analysis, N=722
e Mortality rates:
placebo 38.9%
tifacogin  29.1%

P =0.006
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Interim analysis, N=722

e Mortality rates:
placebo 38.9%
tifacogin  29.1%

P =0.006

e “Tifacogin significantly attenuated prothrombin
fragment and thrombin:anti-thrombin complex
levels [secondary endpoints] in patients with high
and low INR [pre-specified subgroups]”
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What should happen?

Pre-specified interim analysis at %4, %2 and % of
patients completing 28 days

Purpose: “safety, futility and efficacy”
Safety and efficacy — kind of the same thing

Tifacogin is effective — more patients are dying on
placebo

What should happen?

If this trial continues, patients randomised
to the control arm will needlessly die

Another 1100 patients due to be randomised

We should order 160 cOffins for patients who
will be given tifacogin

We should order 215 COff' NS for patients
who will be given PlACE0 0O




“Phew,
| got the real stuff!”




Example — MRC acute myeloid leukemia

Controlled
Clinical

Trials

ELSEVIER Controlled Clinical Trials 24 (2003) 66-70

The MRC AML12 trial

Keith Wheatley, D.Phil.**, David Clayton, M.A.?

*Clinical Trials Unit, University of Birmingham, Park Grange, Edgbaston, Birmingham, United Kingdom
®Diabetes & Inflammation Laboratory, Cambridge Institute for Medical Research, Addenbrooke’s Hospital,
Cambridge, United Kingdom
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The trial

RCT 5 courses of therapy versus 4 courses
Primary endpoint — survival

1078 patients

Yearly interim analyses
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Interim analysis (2)

Hazard ratio 0.47 (in favour of 5 courses)

* 95% confidence interval 0.29 - 0.77, p=0.003

Interim analysis (3)

Hazard ratio 0.47 (in favour of 5 courses)
95% confidence interval 0.29 —0.77, p=0.003

Hazard ratio 0.55 (in favour of 5 courses)
95% confidence interval 0.38 — 0.80, p=0.002
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“That’ll be
five courses for me,
please, waiter”




Example —the CAPRICORN study

ARTICLES

Effect of carvedilol on outcome after myocardial infarction in

patients with left-ventricular dysfunction: the CAPRICORN
randomised trial

The CAPRICORN Investigators*

Lancet 2001; 357:1385-90.
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Primary endpoint

The original primary endpoint was all-cause mortality,
but, during a masked analysis, the data and safety
monitoring board noted that overall mortality
was lower than had been predicted and that the
study could not be completed with the sample size
and power originally planned. The steering committee
therefore decided to adopt co-primary endpoints
of all-cause mortality (the original primary endpoint),
together with all-cause mortality or cardiovascular

hospital admissions (the first prespecified secondary
endpoint).
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New (changed) endpoint

e All-cause mortality

e At an interim analysis, changed to:
— All-cause mortality (p<0.005)
Or

— All-cause mortality or cardiovascular hospitalisation
(p<0.045)
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p=0.031 p=0.296
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Results

Although
nominally significant for the outcome of all-cause
mortality alone, the p value of 0-03 does not meet the
higher level of significance specified when the primary

endpoint was adopted.
Nevertheless, death is the most

important outcome, it was the original primary endpoint,
and, in practical terms, the observed 23% reduction in
all-cause mortality represents a clinically important
outcome.
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Some issues in CAPRICORN:

What did the DMC do?

Why did they do it?

Should they have done it?

Could someone else have done it?

Should someone else have done it?




Example — tifacogin in severe sepsis

Efficacy and Safety of Tifacogin (Recombinant Tissue
Factor Pathway Inhibitor) in Severe Sepsis: A
Randomized Controlled Trial

Edward Abraham; Konrad Reinhart; Steven Opal; et al.
JAMA. 2003;290(2):238-247 (doi:10.1001/jama.290.2.238)
http://jama.ama-assn.org/cgi/content/full/290/2/238

Interim analysis, N=722

e Mortality rates:
placebo 38.9%
tifacogin  29.1%

P =0.006

e “Tifacogin significantly attenuated prothrombin
fragment and thrombin:anti-thrombin complex
levels [secondary endpoints] in patients with high
and low INR [pre-specified subgroups]”




What did happen?

* They kept the trial going
(Yes, and people died!)

* How many died?

placebo

High INR Low INR
296 (33.9%) 118 (23%)

tifacogin 301 (34.2%) 83 (12%)

P=0.?

What did happen?

* They kept the trial going
(Yes, and people died!)

* How many died?

placebo

High INR Low INR
296 (33.9%) 118 (23%)

tifacogin 301 (34.2%) 83 (12%)

P=0.051
Pearson y?




What did happen?

* They kept the trial going
(Yes, and people died!)

* How many died?
High INR Low INR
placebo 296 (33.9%) 118 (23%)
tifacogin 301 (34.2%) 83 (12%)
P=0.03
logistic regression
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Conclusion

Conclusions Treatment with tifacogin had no effect on all-cause mortality in pa-
tients with severe sepsis and high INR. Tifacogin administration was associated with
an increase in risk of bleeding, irrespective of baseline INR.

“plansor decisions based on statistically imprecise
interim data may often be suboptimal”
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Example — MRC acute myeloid leukemia

Controlled
Clinical
Trials

ELSEVIER Controlled Clinical Trials 24 (2003) 66-70

The MRC AML12 trial

Keith Wheatley, D.Phil.**, David Clayton, M.A.?

*Clinical Trials Unit, University of Birmingham, Park Grange, Edgbaston, Birmingham, United Kingdom
®Diabetes & Inflammation Laboratory, Cambridge Institute for Medical Research, Addenbrooke’s Hospital,
Cambridge, United Kingdom
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Interim analysis (3)

Hazard ratio 0.47 (in favour of 5 courses)
95% confidence interval 0.29 — 0.77, p=0.003

Hazard ratio 0.55 (in favour of 5 courses)
95% confidence interval 0.38 — 0.80, p=0.002
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What should happen?

e Again, the DMEC (sic) kept the trial going, despite
endpoint being death

* From the paper:
“The main reason for not closing the randomisation
was that the treatment effects (53% and 45%
reduction in odds of death) were considered too
large to be clinically plausible.”

e They were Bayesians!
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The sequence of events

Deaths/Patients HR & 95% CI
Five Four Statistics Five Four Odds Redn.
Timepoint courses courses (O-E) Var. courses : courses (SD)
1997
1998 (1)
1998 (2)
1999
2000
2001
2002
“plans or decisions based 00 05 10 18 20
on statistically imprecise Five Four
. . courses courses
interim data may often be better better

suboptimal” "




The sequence of events

Table 1. Number of deaths nculn‘ring[helween each DMEC 1'e\'iev\} ec:\$e
De: X
eaths .

Review date Five courses . c‘)\\% .\&‘b\ﬁﬂ Difference
1997 7 . s\\ ) -8
1998 (1) 16 \‘)\\ ‘OOQ -1
1998 (2) 18 oS e —6
1999 R\ 7
2000 as¥ Wa“ 6
2001 ‘\g‘o S \ 2 5
2002 SO D 27 24
Subtotals 6@@‘ ‘)\‘)

To 1992 0‘ . ‘o 6 66 —-25

Since “XQQ ,xeﬁ\ 74 42

So the questions to ask yourselves

1. “That trial we stopped early... what would have
happened if we had kept going?”

2. “That fixed sample size trial that we did... what
would have happened if it recruited more
patients?”

%;Jeaq erd’
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