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A True Story

YEARS FROM STUDY ENTRY
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neWe Dbelieve that confirmatic
prospective randomized trial is important before this therapy

can be accepted for widespread use. Many new therapies,
Initially promising, fizzle. This treatment should only be

of fered at major centerseand,
randomi zed comparati ve_tri al s

o National Heart
9 Peters WP, et al. J Clinical Oncology 1993;11:1132-43 @ Lung and Blood Institute




What Actually Happened

Bad Science and Breast Cancer

08.01.2002

For more than a decade, physicians convinced breast cancer patients that
bone marrow transplants were their best hope of salvation. But the insurance
companies who resisted paying for the procedures were right all along: It was
experimental medicine and most women were a lot better off without it. How
could so many oncologists ignore basic principles of science?

by Shannon Brownlee, Photography by Dan Winters

ne By the time Peters had org
wanted to participateé[lt] me
getting high-dose chemo, and many had read newspaper
accounts that convinced them that the treatment was their

only chance for survival. Their doctors often agreed. One
transplanter pulled out a cop
see howit'sevenethicalt o do a randomi zed

) ) National Heart
10 Brownlee S. Discover Magazine 2002. Lung and Blood Institute



What Actually Happened; Large RCT

ne From the moment Pet e-dosechemotlsetapya d
until the first clinical trials were concluded, nearly 20 years passed.

During that time, hundreds of physicians practiced the unproven

treatment. An estimated 30,000 breast cancer patients suffered through
high-dose chemotherapy, only a fraction of them as part of a clinical

trial. All told, the nation spent around $3 billion paying for it, while an
estimated 4,000 to 9,000 women died not from their cancer but from the
treat ment éo
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Hot Of f t he

Conclusion

Patients Treated with Catheter Ablation for Atrial Fibrillation
Have Long-Term Rates of Death, Stroke, and Dementia Similar
to Patients Without Atrial Fibrillation
T. JARED BUNCH, M.D..*,t BRIAN G. CRANDALL, M.D..* .+ . PETER WEISS *
HEIDI T. MAY, Pu.D., M.S.PH..t TAMI L. BAIR.{ JEFFREY S. OSBORN, M.D. *

JEFFREY L. ANDERSON, M.D..i JOSEPH B. MUHLESTEIN, M.D..{
BENJAMIN D. HORNE, Pu.D.. M.EH..tf DONALD L. LAPPE, M.D..j and JOHN D. DAY, M.D.*.§

From the *Intermountain Heart Rhythm Specialists, and {Department of Cardiology, Intermountain Medical Center, Murray, Utah, USA

In this system-wide study, the long-term outcomes after
catheter ablation for AF are favorable. These favorable out-
comes extend beyond rhythm control alone and appear to
minimize the negative impact of AF on death, stroke, and
dementia. These findings are in contrast to current phar-
macologic therapies, which are limited long term by inef-
fectiveness and toxicity. These findings herald the need for
randomized trials to evaluate these endpoints with catheter
ablation to further understand mechanisms of benefit and to
confirm these promising observational findings.
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Currently Enrolling
Catheter Ablation versus Antiarrhythmic Drug Therapy for Atrial Fibrillation Trial,

CABANA

Active Research Centers: 88
Enrolled Subjects: 314
O Why Participate in the [ study? Target: 3000

O Is _ Located in my Area?

© what is AII Fibrillation (AF)?

=

i O Valuable Resources

CABANA: The catheter Ablation versus Antiarrhythmic Drug Therapy for Atrial Fibrillation trial is being done to compare drug ‘ -
therapy with catheter ablation in patients with atrial fibrillation. This study will help to decide which treatment approach is best —
and if under certain circumstances, one therapy is preferred over the other treatment. The CABANA study will also compare the
cost of care for the two treatment approaches and determine the effect these therapies have on quality of life.

CABANA Pilot Trial =

Research Centers: 10
Enrolled Subjects: 60

Enroliment completed
February 2009

The CABANA study is being
conducted in collaboration with
the NHLBI, Mayo Clinic, Duke
Clinical Research Institute, and
the CABANA Research Centers,

e
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Let 6s Look at These

High-dose chemotherapy with ABMT
Made sense

Strong professional interest
A Intellectual
A Financial
Observational data failed
Stakeholders favored evidence-free medicine

Catheter ablation for atrial fibrillation
Makes sense
Strong professional interest: intellectual, financial
Will stakeholders favor evidence-free medicine?

National Heart
14 Lung and Blood Institute
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Sometimes the Observations Prove True

Lower blood pressure with drugs

Lower LDL cholesterol with statins
Aspirin to prevent M| and stroke
Beta-blockers and ACE inhibitors for CHF

Diagnostic tests:
Mammography for breast cancer
CT for lung cancer
Ultrasound for abdominal aneurysm

National Heart
15 Lung and Blood Institute
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Someti mes not e

Vitamins to prevent cancer/CVD (failed)
Anti-arrhythmic drugs (higher death rate)
Hormone therapy (breast cancer, failed CHD)
Back surgery, kyphoplasty (little benefit)
Aggressive glucose reduction to prevent Ml
Stents after myocardial infarction

Bone marrow transplantation for breast
cancer (higher death rate)

. National Heart
16 Thank you to Andrew Epstein @ Lung and Blood Intitute
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Alt was because t he
observers of humans, not
experimenters upon them, and
observation by itself provides

insufficient evidence of the value of

a treat ment. o
David Sackett

ANThe principle of s
definition, almost, is the following:
The test of all knowledge is the
experiment. Experiment is the
sole judge of truth. 0o

Richard Feynman

National Heart

17 With thanks to Robert Califf and David Sackett @l"'m"dﬂ'°°d'nsﬁtute
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The Fundament al s é

Failure to account for unmeasured (or improperly measured) confounders

Pooled estimate, not SES adjusted

Current HRT use -

Past HRT use ——

Ever HRT use ——
Any HRT use ——

Pooled estimate, SES adjusted

Current HRT use e
Past HRT use ——
Ever HRT use —e—
Any HRT use ——
[ T T T T T T T
0.2 1.0 5.0

Relative Risk or Odds Ratio

Failure to abide by the intent-to-treat principle
Al f you do not ask the right qgques
-- Edward Hodnett

National Heart
18 Humphrey LL et al. Ann Intern Med 2002;137:273-284 @lvnganﬂﬂlood'mﬁtute



Anot her Fundament al éE

Hazardous journeys

Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of

randomised controlled trials
Gordon C S Smith, Jill P Pell

Conclusions As with many interventions intended to
prevent ill health, the effectiveness of parachutes has
not been subjected to rigorous evaluation by using
randomised controlled trials. Advocates of evidence
based medicine have criticised the adoption of
interventions evaluated by using only observational
data. We think that everyone might benefit if the most
radical protagonists of evidence based medicine
organised and participated in a double blind,
randomised, placebo controlled, crossover trial of the
parachute.

Parachutes reduce the risk of injury after gravitational challenge, but their effectiveness has
not been proved with randomised controlled trials

National Heart _
19 Smith GCS, Pell JP. BMJ 2003;327:1459-61 Lung and Blood Institute
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John P. A. loannidis

NThe greater the financi al
likely the research findings are to be true. (Excess bias)

The greater the flexibility in designs, outcomes, and
anal ytical modeseéethe | ess |

National Heart
20 loannidis JPA. PL0oS Medicine 2005;2:e124 Lung and Blood Insttute
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Likelihood of Truth

Likelihood of Truth

Large, adequately powered RCT with little 85%
bias and 1:1 pre-study odds

Meta-analysis of small trials 41%
Small, well-performed phase I trial 23%
Large epidemiological study 20%
Discovery-oriented exploratory research 0.1%

National Heart

21 loannidis JPA. PLoS Medicine 2005;2:e124 @lvngandsloodlnstitute
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A Bruising Battle Over Lung Scans

spoken skeptic Peter Bach, a lung-cancer spe-
cialist at the Memorial Sloan-Kettering Can-

Doctors and researchers are sharply divided over the merits of
screening smokers and others at high risk of lung cancer with costly et Centezin New York Gity,
CTscans; a $200 million clinical trial has becomea ™ "~ ~ '

CANCER SCREENING
Sheila Ross is known as a “two-time sur-
vivor” at the advocacy group where she
works. Doctors found cancer in her lung,

low-dose spiral
scanning should
tumors when they

Cancer research got some good news last
week: A landmark clinical trial reported that
screening for small tumors with advanced
x-ray imaging led to a significant drop in lung
cancer deaths (20% fewer) among smokers
and ex-smokers, compared with screening
with standard chest x-ravs. Such positive
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The Promise and Pitfalls of a Cancer Breakthrough

Harold Varmus said in a teleconference on
4 November that he saw “a potential for sav-
ing many lives,” presumably through early
detection and treatment. The study, called
the National Lung Screening Trial (NLST),
enrolled 53,454 smokers and ex-smokers
between ages 55 and 74: 354 died of lun

rgue, is to ran- —

Resolving power. Although new
imaging techniques (above) offer
more information than the chest
x-ray (right), they also deliver

more false-positive signals.

describe this byproduct of
screening. He and his
Dartmouth colleague,
clinical epidemiologist H. Gilbert Welch,

benefit be.”

The study by Bach
ison of a validated m
ence with data on

three CT screeni

studies, said Lowy. According to NCI, about
96% to 98% are false positives.

In NLST, about 25% of those screened
with CT got a positive result requiring follow-
up. Some researchers have seen higher rates.
Radiologist Stephen Swensen of the Mayo
Clinic in Rochester, Minnesota, says that a
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22 Marshall E. Science 2008;320:600-3 and 2010;330:900-1
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With Humility It Can Be Done: Marfan

Search: a

m HOME ‘ CONTACT

National Marfan Foundation ponate | Getlnvolved | Find It Fast | Online Community | Teen Space | NMF Store | Email Network

About About Marfan Living with Related
the NMF Syndrome Marfan Syndrome Disorders

= Calendar of Events

* Ask a Question

= Diagnosis

+ Find a Doctor

» Find a Local Contact

* Atenolol vs. Losartan Clinical
Trial

« FAQ

* NMF Newsletter
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\;:] Text—tojsrpeechrscreen reading B

Atenolol vs. Losartan Clinical Trial

ARnThe National Mdoed natrecénomemddsaitchirmgrirom a
beta blocker to losartan as a way to manage Marfan syndrome until the trial
Is completed. This is because we do not know whether losartan is clearly
better than atenolol for taking care of people with Marfan syndrome. Also, we
do not know if people with Marfan syndrome will have unwanted side effects

\

when they take |l osartan. o

National Heart

http://www.marfan.org/marfan/2408/Atenolol-vs.-Losartan-Clinical-Trial @lvngandmoodlnstitute
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Final Thoughts

Lessons of history
Many (deadly) failures
Trapped by hype, hope, and real conflicts
Some (high-impact) successes

Lessons of science: fundamentals
Unmeasured confounders
Failure to abide by intent-to-treat
Failure to appreciate impact of effect size

National Heart
24 Lung and Blood Institute




Appropriate Roles for Observational Studies

Determine the need for RCT
Generate hypotheses

ldentify extreme effect sizes
AUnusual safety signals
ARare therapies (e.g. antibiotics in pneumonia)

After the RCT

Extend findings to nre;:
Evaluate dissemination and impact

National Heart
25 Lung and Blood Institute
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RCTs vs Observational Studies:
Choose the Right Method
to Answer the Right Comparative
Effectiveness Questions Efficiently

Q O r 1 . h T e S S e - N
PTU IﬂSlg t Title of presentation goes here Proprietary and Confidential. Do not distribute



Pragmatic Clinical Trials vs

RCTs vs/\ObservationaI Studies:
Choose the Right Method
to Answer the Right Comparative
Effectiveness Questions Efficiently
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Choice of Study Designs for Comparative Effectiveness Research

ARetrospective Observational Study
AProspective Observational Study
ANaturalistic Randomized Clinical (Pragmatic) Trial

ARandomized Clinical Trial (RCT)

Q o r 1 . h T e S S e - N
PT U I nS | g t Title of presentation goes here Proprietary and Confidential. Do not distribute. 29



Choice of Study Designs for Comparative Effectiveness Research

ARetrospective Observational Study $
AProspective Observational Study $
ANaturalistic Randomized Clinical (Pragmatic) Trial

ARandomized Clinical Trial (RCT)

Q o r 1 . h T e S S e - N
PT U I nS | g t Title of presentation goes here Proprietary and Confidential. Do not distribute. 30



Efficacy

Relative
Efficacy

Effectiveness

Relative
Effectiveness

Definition:

Extent to which an
intervention does
more harm than
goodé.

under ideal
circumstances

under ideal
circumstances,
compared to one or
more alternative
interventions

when
provided under
the usual
circumstances of
health care
practice

compared to one or
more intervention
alternatives for
achieving the
desired results
when provided
under the usual
circumstances of
health care practice

Key Features

Randomization
(typically select
patients
recruited from
high volume
centers)

Randomization

Observational

A Observational
A Naturalistic PCT

F'}
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Title of presentation goes here
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By Nancy A. Dreyer, Sean R. Tunis, Marc Berger, Dan Ollendorf, Pattra Mattox, and Richard Gliklich

Why Observational Studies

Should Be Among The Tools Used

In Comparative Effectiveness
Research
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YVALUE IN HEALTH

Good Research Practices for Comparative Effectiveness
Research: Defining, Reporting and Interpreting Nonrandomized
Studies of Treatment Effects Using Secondary Data Sources:
The ISPOR Good Research Practices for Retrospective
Database Analysis Task Force Report—Part |

Marc L. Berger, MD,' Muhammad Mamdani, PharmD, MA, MPH,* David Atkins, MD, MPH,’
Michael L. Johnson, PhD*

Monday, May 23" at 5:30 PM in Holiday Ballroom

When Seeing is Believing
Prospective Observational Clinical Studies for Comparative Effectiveness Analysis:
ISPOR Good Research Practices Taskforce Report
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The Role of Private Industry in Pragmatic Comparative Effectiveness Trials

Don P. Buesching, PhD; Bryan R. Luce, PhD; Marc L. Berger, MD (submitted for publication)

A Literature review of industry-sponsored PCTs published/reported from 1996 to 2010
A9 PCTs (8 chronic, 1 acute care)

T Naturalistic, Head-to-head vs standard of care or S mi
arm

I Chronic care trial length averaged 12 (range 6 to 24) months

i Six (all chronic care) studies reported equivocal or no difference in effectiveness
between comparators

I 2 of 8 chronic and 1 of 1 acute care PCTs favored sponsor product.

ALack of difference in most studies i mpacte
(rapid, complex)

An one study, could distinguish contribution of initial treatment through statistical
adjustment (ex. Fixed epoch and marginal structural modeling)

F'}
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CAUTION!

RANDOMIZATION IS NOT

A PANACEA
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Making the Question Clear, Getting the Question Right

A What happens if everyone in a given population A Target Population is Whole Population
were exposed to treatment vs an alternative? i Average Causal Effect

I Initial Care Strategy

A What happens to only those who actually receive A Target Population is Typically Treated Population

treatment? i Local Causal Effect
I Effectiveness of treatment

A Target Population is Actually Treated Population

A What happens to only those who actually use
the treatment?

I Upper limit of effectiveness of treatment
(minimal difference between efficacy and
effectiveness)

A Target Population is Patient with specific

A What happens to particular patient subsets characteristics (Subpopulation)
(ex.elderly patients with certain comorbidities)

I Subsets that may have been excluded from
RCTs

F'}
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Conclusions

A Comparative Effectiveness Research is difficult. To answer the policy questions we want answered in
an efficient fashion, we must deploy the full array of study design choices

A RCTs will always be necessary i but will not provide information on effectiveness, and it is infeasible to
expect that all desired RCTs will be feasible, funded, and timely

A Judicious use of naturalistic PCTs and observational studies that follow good research practices are
needed to supplement results from RCTs

AObservational studies are a key component of a

A To leverage observational studies for health policy decisions, it is critical that the study question is
clear and relevant

A There is work to be done in learning how to best design PCTs such that they provide the most relevant
CE information

F'}
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