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A Short Time Ago...

Editorial f!:l]e New ﬂﬂfk @iﬂtﬁs

Damage From Brain Stents
Published: September 8, 2011

‘.... The stents had been approved for humanitarian use by the FDA in
2005. That approval was based on a 45-person trial that lacked a control
group. Optimistic surgeons have since inserted the devices in thousands of
people.

Now [a] rigorous controlled study of some 450 patients has shown that those
who simply had treatment with drugs and lifestyle changes fared better than
those who got the stents as well. This case...clearly shows the value of
conducting rigorous controlled studies with enough patients to provide
meaningful results Thls IS just the klnd of comparatlve effectlveness



http://www.nejm.org/doi/full/10.1056/NEJMoa1105335?query=featured_home

The (NIH-Funded) Randomized CER Trial
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A Long Time Ago...

“Only a limited amount of evidence is
avallable about which treatments
work best for which patients...—yet
current practice tends to adopt more-
expensive treatments even Iin the
absence of rigorous assessments of
their impacts....”

m Peter Orszag
(s
= o

4 Congressional Budget Office 2007 éq%j 4
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A Longer Time Ago...

http://explorepahistory.com/cms/pbfiles/Projectl/Scheme34/ExplorePAHistory-a0j4x4-a_349.]
http://upload.wikimedia.org/wikipedia/commons/0/01/Blood_letting.jpg
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A Real Long Time Ago...
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A Call for a Comparative Effectiveness Trial

“Come down to the contest ye Humorists: Let us
take out of the Hospitals or the camps or
elsewhere, 200, or 500 poor People, that have
Fevers etc. Let us divide them In Halfes, let us
cast lots, that one half of them may fall to my
share and the other to yours; | will cure them
without bloodletting...; but do you do as ye
know. We shall see how many Funerals both of
us shall have: But let the reward of the
contention or wager, be 300 Florens, deposited
on both sides: Here your business is decided.”

7 Van Helmont JA. Oriatrike. London: Lodowick-Loyd, 1662, p.526 Oepe




A Government-funded CER Trial is Done...

“It had been so arranged, that this number

IMSSERTATIO MEDICA

was admitted, alternately, in such a manner
FYROMHO ASTRENSL that each of us had one third of the whole.
| ——————— The sick were indiscriminately received, and
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were attended as nearly as possible with
the same care and accommodated with the
same comforts.
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ALEXANDER HAMILTON,

Neither Mr Anderson nor | ever once
employed the lancet. He lost two, | four
cases; whilst out of the other third
[treated with bloodletting by the third
surgeon] thirty five patients died.”

8 Milne | and Chalmers I. J Epidemiol Community Health 2002;56:1a eyt



Over 100 Years Later...

t “During the last
B decades we have
certainly bled too
little.”

William Osler, MD

uuuuuuuu

9 David Sackett, Gairdner-Wightman Award, March 31, 2009 (www.cebm.net) Frens®



http://www.cebm.net/

One NIH Role in Comparative Effectiveness

Vitamins to prevent cancer/CVD (failed)
Screening for ovarian cancer (over-diagnosis)
Anti-arrhythmic drugs (higher death rate)
Hormone therapy (breast cancer, failed CHD)
Back surgery, kyphoplasty (little benefit)
Intracranial stents to prevent stroke (harm)

Bone marrow transplantation for breast
cancer (higher death rate)

10 Thank you to Andrew Epstein F e



“Let Us Cast Lots...”

YEARS FROM STUDY EMTRY

YEARS FROM STUDY ENTRY

“...We believe that confirmation of these results in a
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
offered at major centers...and, whenever possible, [into]
randomized compgratlve trials... PN ( 4
11 Peters WP, et al. J Clinical Oncology 1993;11:1132-43 Bepens®




Troubles Getting It Done...

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

“... By the time Peters had organized his trial, few women
wanted to participate...[It] meant running the risk of not

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 copy of Peters' 1993 paper. ‘| don't
see how it's even ethical to do a randomized trial,” he said.”

......
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12 Brownlee S. Discover Magazine 2002.



They Finally Did Cast Lots...

“... From the moment Peters first administered high-dose chemotherapy
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

treatment...”
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Brownlee S. Discover Magazine 2002.

13
Peters WP et al. J Clinical Oncology 2005;23:2191-2200



The Bloodletting Stories

Therapies were widely adopted

Scientists called for randomized CER trials

Large numbers (“200, or 500 poor people”)
Real world (“hospitals or camps or elsewhere”)

Meaningful outcomes (“funerals”)
Funding (300 florens) and business

It took a long time for trials to happen
The trials (in these cases) showed no value
CER findings may be slow to disseminate _

e«

14



Large Numbers: “200, or 500, Poor People”

Subgroup Fenofibrate Placebo Hazard Ratio (95% Cl)
% of events (no. in group)
Overall 10.52 (2765) 11.26 (2753) — =
Sex |
Female 9.05 (851) 6.64 (843) | =
Male 11.18 (1914) 13.30 (1910) ——
Triglyceride-HDL cholesterol !
combination !
Triglyceride =204 mg/dl and 12.37 (485) 17.32 (456) ——
HDL =34 mg/dl |
All others 10.11 (2264) 10.11 (2284) ——
| l | l |
0 1
Fenofibrate Better Placebo Better

STATISTICS AND MEDICINE

The Challenge of Subgroup Analyses — Reporting
without Distorting

Stephen W. Lagakos, Ph.D.

15 N Engl J Med 2010;362:1563-74; N Engl J Med 2006;354:1667-69 Fpens®

P Value for
Interaction

0.01

0.06




Don’'t We Need to Avoid “Average” Findings?

0.94 =1 False positives

=2 False positives

Probability
[
it

=13 False positives
0.34

0.2+

0.1+

0.0+ | | | | | | | | |
0 2 4 6 &8 10 12 14 16 18 20 22 24 26
No. of Subgroups Tested

— T T T T T 1
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16 Lagakos S. N Engl J Med 2006;354:1667-69 Fpens® ~§



So How Do We Get Around This?

Fibrates in the Treatment of Dyslipidemias —
Time for a Reassessment

Allison B. Goldfine, M.D., Sanjay Kaul, M.D., and William R. Hiatt, M.D.

“Accordingly, a properly designed trial is warranted to test

the hypothesis that adding fenofibric acid to statin
therapy significantly reduces the risk of cardiovascular
events among high-risk patients who have reached their
LDL cholesterol goal with a statin but have residual
mixed dyslipidemia. This cohort ... is fairly large — about

7% of the U.S. population and 15% of U.S. patients with
type 2 diabetes.”

uuuuuuuu
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Bigger Numbers: Efficacy to Effectiveness

&0

ORIGINAL ARTICLLE ‘

70+ Control group
A Randomized Trial of Tai Chi 60+ - tg%%‘}'%‘,},%%
for Fibromyalgia 50

g
----- ) i H. | Ramel F
Yinh, M.D., Don | § 40+
| | Mo [ F.H —_
IS . -
30 Tai chi group
20
Longer-term studies involving larger clinical sam-
ples are warranted to assess the generalizability .
of our findings and to deepen our understand- S
ing of this promising therapeutic approach. 2o 34 56788 10 12

“The fact that treatment was delivered by a single tai chi master at a
single center also potentially limits the generalizability of our
results...Longer-term studies involving larger clinical samples are
warranted to assess generalizability...and to deepen our
understanding of this promising therapeutic approach.”

18 Wang C et al. N Engl J Med 2010;363:743-54 s



Big Numbers: Path to Personalized Medicine

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE ‘

Screening Trial: N =118

Genomewide Association between GLCCI1 and
Response to Glucocorticoid Therapy in Asthma

7 WSS [JAdult [JLOCCS [@ CARE First rep|ica’[i0n: N = 264
T sty Second: N = 385
7 Third: N = 185

Fourth: N = 101

Change in FEV, (% of predicted)
O
1

19  Tantisra KG eta. N Engl J Med 2011 (10.1056) oy



Real World: “Hospitals, Camps or Elsewhere”

The NEW ENGLAND JOURNAL of MEDICINE

| ORIGINAL ARTICLE ‘

Long-Term Effects of Intensive Glucose

Lowering on Cardiovascular Outcomes 0

Intensive

Standard
— T T T 1
4 5 6 7 8

The ACCORD Study Group

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 18132 AUGUST 11, 2011 VoL, 36% MO, 6

Prevention of HIV-1 Infection with Early Antiretroviral Therapy

Myran 5. Cahen, M.D., Ying Q. Chen, Ph.D., Marybeth MeCauley, M_P.H., Theresa Garmble, Ph.D.,

0.3+

0.2+

0.1+

20 N Engl J Med 2011;364:818-28; N Engl J Med 2011,365:493-505



Outcomes: Heart Failure “Funerals”

All-Cause Mortality or All-Cause Hospitalization

0.8
HR, 0.93 (95% ClI, 0.84-1.02); P=.13
0.74  Adjusted HR, 0.89 (95% Cl, 0.81-0.99); P=.038 """
0.6
o 0.54
©
C
e 0.4-
e
L {‘_‘}3_.
0.2
—-——---Usual care
0.1 — Exercise training
0 1 2 3
Time From Randomization, y
No. at risk
Usual care 1172 651 337 146
Exercise training 1159 656 352 167

21 O’Connor C et al. JAMA 2009:301:1439-50 i%ﬁ



Other Meaningful Outcomes...

Ischemic Heart Failure Etiology

75+
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§ @ Exercise training
S O Usual care
=
BO I I I I I I ]
Baselne 3 6 9 12 24 36
Time, mo
No. of participants
Exercise training 598 547 511 472 470 277 131
Usual care 599 514 481 471 4341 285 151

22 Flynn KE et al. JAMA 2009;301:1451-59 ey



Another Outcome: Abllity to See

b wge= Ranibizumab monthly
—@®— Bevacizumab monthly
124 = ge = Ranibizumab as needed
=@ = Bevacizumab as needed
g-_

from Baseline (no. of letters)

Mean Change in Visual-Acuity Score

0 4 12 24 36 52

Follow-up (wk)

23 CATT Group. N EnglJ Med 2011;364:1897-1908 s



Trials Can Be Affordable... “300 Florens”

About the VITAL Study

Welcome to the VITAL Study

Welcome to the Web site of the ViTamin D and Omegé-

3 TriaL (VITAL) at Brigham and Women’s Hospital and ROCToN £ RN
Nm” ; = Harvard Medical School in Boston, Massachusetts. VITAL '
s I ';“,.EI & iz a research study in 20,000 men and women across
VITA the U.S. investigating whether taking
, 2 daily dietary supplements of vitamin
Lo ; '_L' it _'_J:.. . D3 (2000 IU) or omega-3 fatty acids
and Omega-3s to th (Omacor® fish oil, 1 gram) reduces
sl the risk for developing cancer, heart
disease, and stroke in people who do
Ancillary Studies not have a prior history of these
illnesses. Recruitment for the study JoAnn Mansan, MD
Study Q&A began in January 2010 and is
continuing through 2011. Please click on Study Q&A to
VITAL Signs learn more about participating in this important
o A e research endeavor.
Contact s During the course of the study, this website will be m:’m
updated regularly to keep participants informed about Health

; Click here . AL
the study's progress, as well as health topics that we : = Vo =

24



Making Trials Affordable (...Again...)

Department of Health and Human Services

Part 1. Overview Information

Participating National Institutes of Health (NIH)
Organization(s)

Components of Mational Heart, Lung, and Elood Institute (NHLEI)
Participating
Organizations

Funding Opportunity | Pilot Studies to Develop and Test Novel, Low- Cost

Title Methods for the Conduct of Clinical Trials (R01)
Activity Code RO1 Research Project Grant

Announcement Type New

Related Notices « June 10, 2011 - See Notice NOT-HL-12-150 NHLEI announces correction to

the eligibility criteria.

Funding Opportunity RFA-HL-12-019
Announcement (FOA)
Number




How to Do It Right

26 Frens®



Engage Stakeholders (People, Communities)




Observations: Appropriate Caution

Factors of Risk in the Development of Coronary Heart Disease—
Six-Year Follow-up Experience

The Framingham Study

Wirniam B, Kanner, mp, THomas R. DAWBER, M.D.,, F.A.C.P.,
ABrAaHAM KAGAN, M.D., F.A.C.P., NICHOLAS REVOTSKIE, M.D.,
AND Josepn Stokes, 111, m.p.

Framingham, Massachusetts

NCREASINGLY RELIABLE ESTIMATES of the  Since it has been established thai
prevalence and incidence of coronary  atherosclerosis is present for m

“Whether or not the correction of these abnormalities once
they are discovered will favorably alter the risk of
development of disease, while reasonable to contemplate
and perhaps attempt, remains to be demonstrated...”

28 Annals Internal Med 1961:55:33-50 Fues®



Pivotal Trials

Original Contributions

Prevention of Stroke by Antihypertensive
Detection and Follow-up Program Drug Treatment in Older Persons
With Isolated Systolic Hypertension

Final Results of the Systolic Hypertension
8 in the Elderly Program (SHEP)

Five-Year Findings of the Hypertension

—
L=
J

Cumulative Mortality, %

Cumulative Stroke Rate, per 100 Participants
o= - 3% () 4 W =] 0 W

Year of Follow-up Follow-up, mo

29 JAMA 1979;242:2562-71; JAMA 1991,;265:3255-3264 Frens®



An Ongoing Story...

‘ ORIGINAL ARTICLE

Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

lhe ACCORD Study Group*®

107y Primary Outcome
B8 "\ Standard B
T s e i S S QS N 0.2-
E 130 1 t [’ Standard
5 -
§ 1204 0.1- i
v Intensive
3 S
E 1104

'U,]r/ T T T T T T T T 00_

0 1 2 3 4 5 6 7 8

Years since Randomization

30

N Engl J Med 2010;362:1575-85 Fpp®



Doing it Right: Another Story

NEWSFOCUS
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describe this bvproduct of
screening. He and his
Dartmouth colleague,
clinical -|:|:-:|-:|-;"||.|||1§l.lgi>l H. Gilbert Welch,

- -
A Bruising Battle Over Lung Scans
g g wrise from the
apokien soepe Peter Hach, & bing-cances gpe-
cialisl o the Memorial Sloan-Ketiormg Can-
cer Center i New Work City

Doctors and researchers are sharply divided over the merits of
screening smokers and others at high risk of lung cancer wrm r:|:|stl'|I
CT scans; a 5200 million clinical trial has becomea ™

d froem wawew SCinG

CANCER SCREENING

The Promise and Pitfalls of a Cancer Breakthrough

Sheila Boas iv knows it & livw-done spiral &
p where she  scanming should

works, Dosclom found camcer in her lung,  Tumon when they

“Twa-bime siie-

Vi " 4|1’.. advocacy

Cancer research got some good news last
week: A landmark clinical trial reported that
sereening 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 urcmmg
with siandar
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Harold Varmus said in a teleconference on
4 November that he saw “a potential for sav-
g many lives,” presumably through early
detection and treatment. The study, called
the National Lung Screening Trial (NLST),
enrolled 53,454 smokers and ex-smokers
herween ages 35 and 74: 354 died of lung

studies, said Lowy. According to NCI, about
96% 10 98% are false positives,

In NLST, about 25% of those screencd
with CT got a positive resuli requinng follow-
up. Some researchers have seen higher rates,
Radiologist Stephen Swensen of the Mavo
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This Diagnostic Test Works...

B Death from Lung Cancer

" 500+
= Chest radiogra
3 N = 53,454 lography
- 400
)
= Low-dose CT
J
do 300+
=
= |
=
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¢  200-
=
)
-
& 1004
-
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LW
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0 1 2 3 4 5 6 7 8

Years since Randomization

32 NLST. N Engl J Med 2011;365:395-409 L



This One Does Not...

Cumulative deaths

120+
Intervention group

1004 | T Uswalcaregowp |

80-

N =78,216

60

40+

20-

0 1 3 o 7 9 11 13

Period Since Randomization, y

33 PLCO Group. JAMA 2011;305:2295-2303 ey



The Best Way: Marfan

= Calendar of Events

= Ak o Queition

= Magnoiis

= Find a Docter

= Find & Lo<al Contset

= Atenolol vi. Losartan Clinical
Trial

= Fa

= HMF Hewsletter

Atenclal vi. Losartan Clinkcal Trial

“The National Marfan Foundation does not recommend switching
from 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.”
o,

http://www.marfan.org/marfan/2408/Atenolol-vs.-Losartan-Clinical-Trial Ferpeps™



http://www.marfan.org/marfan/2408/Atenolol-vs.-Losartan-Clinical-Trial

Contemporary Challenges...

. L JAMA
Criteria for prioritieS  using science to Improve

the Nation's Health System
F) U bI IC health NIH's Commitment to Comparative Effectiveness Research
Scientific opportunity
Stakeholder interests: may collide

How will do affordable pragmatic trials?
When can we trust observational data?

Implementation: Will knowledge help?
What about personalized medicine?

uuuuuuuu

35 Lauer MS, Collins FS. JAMA 2010:303:2182-3 %t



wWhy We Must (Almost Always) Randomize

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 —8—
Ever HRT use ——
Any HRT use ——
T 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
“If you do not ask the right questions, you do not get the right answer.”
-- Edward Hodnett

uuuuuu

36 Humphrey LL et al. Ann Intern Med 2002;137:273-284



Really: Must We Always Randomize?

Hazardous journeys

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

Gordon C S Hmith,jill P Pell

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

]ml:ichulv.

Parchules reduce (he risk of injury after gravitational challenge. but iheir effeciveness has
ol baith proned Wain randomised controlisd trials

37 Smith GCS, Pell JP. BMJ 2003:327:1459-61



Role of NIH in CER

“Evidence-free” medicine (long history)
Intracranial stents, high-dose chemotherapy
Diagnostic screening tests for cancer
Bevacizumab for macular degeneration

Observational and basic findings for health
Treatment of hypertension
Personalized treatment of asthma
Losartan for Marfan syndrome

Harness the power of randomization

38 Frens®



What It's All About (Van Helmont con’t)

“Oh ye Magistrates, unto whom the
health of the People is dear! It
shall be contested for a publique
good, for the knowledge of truth,
for your Life, and Soul, for the
health of your Sons, Widows,
Orphans, and the health of your
whole People.”

39 Van Helmont JA. Oriatrike. London: Lodowick-Loyd, 1662, p.526 %yt n-g
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