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I practiced interventional cardiology for 19 years before
becoming a general cardiologist in 2012
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The Copernican Revolution

The Copernican Revolution was the paradigm shift from the Ptolemaic model
of the heavens, which described the cosmos as having Earth stationary at the

center of the universe, to the heliocentric model with the Sun at the center of
the Solar System.
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2000-Year Timeline of the Copernican Revolution

335 BCE

Aristotle, a Greek
philosopher,
founded the
Lyceum, a cente

Ptolemy, a Greek
scholar,
geographer, and
astronomer, dies.
He supported the

1111 CE

Al Ghazali, a
Muslim scholar
and theologian
from Persia who

1255 CE
Thomas Aquinas, a
Christian scholar
and theologian
from Italy, who was
influenced by the
ideas of al Ghazali

1572 CE

Tycho Brahe, a

Danish

astronomer who

1687 CE
Sir Isaac Newton,
an English
scientist who
defined the three
laws of motion,

discovered the
first supernova,
publishes De
Nova Stella.

idea of a
geocentric (earth-
centered)
universe.

attempted to
connect the ideas
of the Greeks and
Islam, dies.

publishes
Mathematical
Principles of
Natural Philsophy

for scientific and
philosophical
inquiry.

writes The
Principles of
Nature.

144 Y€aISrhe scientific Revolution ‘

1382 years

1600 CE

1190 CE
Maimonides, a
Jewish scholar from
Spain, completes
his Guide to the
Perplexed, using
rationalism to
connect Judaism
with Aristotle’s law
of nature.

120 BCE 833 CE
Muhammad ibn Musa
al Khwarizmi a
scholar in the House
of Wisdom in
Baghdad and father
of algebra, updates

Ptolemy’s work on
geography.

Nicholas
Copernicus, a
Polish
mathematician,
announces his
theory of a
heliocentric (sun-
centered) universe.

Hipparchus, an
ancient Greek
astronomer, dies.
He is considered
to be the greatest
ancient
astronomer.

Johannes Kepler, a
German
mathematician and
astronomer,
publishes New
Astronomy.
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Major Figures of the Copernican Revolution

L'

iy ol
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Copernicus-a Galileo-the "father of Pope Paul V- Isaac Newton-an

R e modern observational ordered Galileo to English physicist and

mathematician and astronomy” supported abandon completely mathematician.

i Copernicus and was the opinion that the = Newton’s 3 laws

formulated a model of  tried by the Roman sun stands still at published in

the universe that placed Inquisition, found "foolish the center of the Mathematical

the Sun rather than the and absurd in philosophy, world and the earth  Principles of Natural

Earth at the center of the and formally heretical ”,  moves and not to Philosophy

TR, and forced to recant. He  teach, or defend it ended the Copernican
spent the rest of his life ~ in any way. Revolution

under house arrest.
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2012-First Call for of a
Copernican Revolution in STHD

The "solar system” of IHD

STATE-OF-THE-ART REVIEW AND COMMENTARY

INLAPIIIATZON]
CRITICAL

Obstructive Coronary Atherosclerosis Sl PRV DETERND,
and Ischemic Heart Disease: An Elusive Link!

NCOAGUIATIONV]

MYOCARDIAL
ISCHEMIA

" . 'R . W : » . . ENDOTAEIIAD

illi, MD,* C. Noel Bairey Merz, MD,+ William E. Boden, MD.# Robert O, Bonow, MD,§ -_'-/l/j‘f_'/fy’_',‘f_(_'//] PASOSPAGY,

wozza, MD.* William M. Chilian, PHD, I myv N. DeMaria, MD. € L ROVASCOIAR,
i, MD.* Alda H K, MD.* Doralisa Morrone. MD.* Manesh R. Patel. MD.# WY SEINGIAON

Rethinking Stable Ischemic Heart Disease
Is This the l',)&‘j!"lrff"_ of a New Era?

Carl |. Pepine, MD,* Pamela S. Douglas, MD+1
Gamesville, Florida; and Durbam, North Carolina
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Pre-science

Pre-Science:

o e o . o o . . . P
Origins of the Epicardial Stenosis-Ischemia-Revascularization Paradigm il ?32:’:;\

Leonardo Da Vinci's
Autopsy Observations
1506

William Heberden Describes
Angina Pectoris

1768
John Hunter's Sudden Death

Attributed to Coronary Artery

Disease
1793

William Harvey Describes
Circulation Myocardial Ischemia

1628 1809

1799
Caleb Parry Introduces
Supply:Demand Mismatch

1777
Edward Jenner Links Coronary
Artery Disease to Angina

1688
Pierre Chirac Produces Asystole by
Ligating Canine Coronary Arteries

( The Kuhn

Model CyCIe Né?—?ffl

Revolution
X, Model/
Crisis

Cardiac Autopsy 5tudy Links
Angina to Occluded Coronary
Arteries

1841

First CABG by Robert Goetz
1960

Allan Burns Attributes Angina to

First PTCA by Andreas Gruentzig
1977

- 1967 Today
Exercise Stress Test Identifies
Obstructive CAD
1958
First Selective Coronary Injection
by F. Mason Sones, Ir.
1918

Feil and 5eigel Relate 5T- and T-
Wawve Changes to Ischemia
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Pre-science

Normal Science 1977-2007
“Clogged Pipe” Paradigm of STHD [ )

The Kuhn
Cycle Model
Drift

Revolution
\ qu_el/

Model

« Any inconsistencies are
solved within the
context of the dominant
paradigm

« Aslong as there is
consensus within a
discipline, normal
science continues

PR AN, et
. . ‘..‘i..; " I-) g \‘: e : ‘—'li‘ | | } .'.‘.7‘. R g | -'.-,
Dilating or bypassing the narrowed arteries will change the

natural history of the disease by preventing death and heart
attack while relieving ischemia and angina
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Pre-science

Model Drift

Paradigm Normal

Change S

The Kuhn
Model cyde %?-?f?l

Revolution
X, qu_el/

« Failure of the current paradigm to explain
observed phenomena-

« Usually resolved or rationalized
« Studies unfairly designed
« Patients too low risk
« Results misinterpreted
« Results not generalizable to "my” patients

« Results not consistent with "my” (anecdotal)
experience

« Anomalies are rare

« In some cases, anomalies accumulate to the
point where normal science becomes difficult
and weaknesses in the paradigm are exposed
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COURAGE- The First Anomaly

April 12, 2007

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTAELISHED IN 1812 APRIL 12, 2007 VOL. 356 NO. 15

Optimal Medical Therapy with or without PCI
for Stable Coronary Disease

Gau, M.D., :
ohn A o .P.H., Daniel S. E'.err‘n.:"m, P-.
md m||| am S. Weintraub, M.D., for the COURAGE Trial Res
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Rationalizing Anomalies Before Social Media
October 16, 2007
(6 Months of Peace)

Journal of the American College of Cardi
© 2007 by the American College of Ca oundation ISSN
shed by Elsevier Inc. doi:10.1

EXPEDITED PUBLICATIONS Viewpoint

The Truth and Consequences of the COURAGE Trial

Dean J. Kereiakes, MD, FACC,* Paul S. Teirstein, MD, FACC, Ian J. Sarembock, MB, CHB, MD,#
David R. Holmes, Jr, MD,§ Mitchell W. Krucoff, MD, FACC,§ William W. O’Neill, MD||

Ron Waksman, MD, FACC,# David O. Williams, MD,** Jeffrey J. Popma, MD, FACC,i+

Maurice Buchbinder, MD, FACC,t Roxana Mehran, MD, {1 Ian T. Meredith, MBBS, PuHD, FACC,f+
Jettrey W. Moses, MD, FACC, 1 Gregg W. Stone, MD, FACC++

Cincinnati, Ohto; La Jolla, California; Rochester, Minnesota; Durham, North Carolina; Miam:, Florida;
Washington, DC; Providence, Rhode Island; Boston, Massachusetts; New York, New York; and

Clayton, Australia
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Pre-science

Paradigm Normal

Model Drift: " o
PCI + OMT vs. OMT in Stable CAD [

Model CYCIE MD?—?f:I
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12 RCT’s; N=65809.

Mitchell JD, Brown DL. JAHA. 2017.
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Pre-science

Model Drift: Challenges to the Paradigm: (/—\‘)

The Kuhn

PCI + OMT vs. OMT in Stable CAD  N{CEEE:
\_qu.e'/
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12 RCT’s; N=7665.
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More Model Drift:
No High-Risk Subgroups Benefit from PCI

High-Risk Worse Outcomes
Subsets Outcomes Improved by
(Death, MI) PCI

Diabetics Yes No

Diabetics with Yes No
high-risk
anatomy

epartment of Medicine
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But PCI Still Works for Angina!

2.3. Revascularization to Improve Symptoms:
Recommendations

CLASS |
1. CABG or PCI to improve symptoms is beneficial in patients with 1 or

more significant (=70% diameter) coronary artery stenoses ame-
nable to revascularization and unacceptable angina despite GDMT
(82,99-108). (Level of Evidence: A)

Conditions for which there is evidence, WB————
general agreement, or both that a given ¢
procedure or treatment is

useful and effective.

Patients without Angina (%)

During 1sty During 3rd y During 5thy
Follow-up Y

Data derived from
multiple (unblinded) randomized
clinical trials

Angina-free (%)

2
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Or Does It?

SEMINARS IN MEDICINE OF THE BETH ISRAEL HOSPITAL, BOSTON

Angina Pectoris and the Placebo Effect

Herbert Benson, M.D., and David P. McCallie, Jr.

Article
Vied 1979; 300:1424-1429

. ) DOI: 10.1056/NEJM197906213002508
95 References 126 Citing Articles  Letters

Editors

HE PLACEBO EFFECT IS A COMPONENT OF ANY THERAPEUTIC
Howard L. Bleich, M.D., Editor, Mary Jean Moore,

intervention, and its influence is seen in many diseases.! 2 3 45 The symptoms of _ .
Assistant Editor

angina pectoris, in particular, are responsive to the placebo effect. Many of the

treatments used since Heberden's® description of this disease in 1772 are now known to

Department of Medicine



Sham-Controlled Trials in Stable Angina

Study Treatment Control \ Exercise A Active-
Time Placebo
Endpoints
Cobb et al; Internal Sham 17 Pre-post 1 vs .3 min
NEJM 1959 Mammary difference 42 seconds
ligation
Stone et al; PTMR Sham 71 Pre-post 10 vs 7 sec
JACC 2002 difference 3 seconds
P=.73
Salem et al; PTMR Sham 82 Final 620 vs 604
AJC 2004 exercise 16 seconds
time P>.1
Leon et al; PTMR Sham 200 Final 431 vs 395 sec
JACC 2005 exercise 36 seconds
time
Verheye; Coronary Sham 104 Pre-post 59 vs 4 sec
NEIM 2015 sinus difference 54 seconds
reduction P=.07

Department of Medicine



ORBITA-The Newest Anomaly
November 2, 201/ Lancet 2018; 391: 31 - 40

Percutaneous coronary intervention in stable angina @k @
(ORBITA): a double-blind, randomised controlled trial

Justin E Davie

Pre-randomisation Blinded procedure Follow-up assessment

assessment Research angiogram
iFR, FFR
- Sedation
e PCl
Questionnaires
CPET
DSE
Blood pressure, heart rate

Enrolment assessment

5
Questionnaires
CPET
Blinded follow-up DSE
phase Blood pressure, heart rate

Demographics
s Medical optimisation
Questionnaires phase
Blood pressure, heart rate

Randomisation

Principle Hypothesis: PCI increases exercise time more than a sham procedure
Sample size calculation: To detect an increase in exercise time of 30 seconds with
80% power and a SD of 75 seconds requires 200 randomized patients

: . _ , . Department of Medicine
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ORBITA Results Summarized

« Stent compared to sham

Exercise time (with 2 different statistical methods)

Time to 1 mm ST depression

Peak oxygen uptake

SAQ physical limitation (with 2 different statistical methods)
SAQ angina frequency (with 2 different statistical methods)
SAQ angina stability

SAQ quality of life (with 2 different statistical methods)
EQ-5D-5L QoL (with 2 different statistical methods)

Duke treadmill score

CCS angina grade (with 2 different statistical methods)

Peak stress wall motion index score (with 2 different statistical
methods)

Freedom from angina at 4 weeks (49.5 vs. 31.5%)

Department of Medicine



Rationalizing Anomalies in the Era of SoMe
Gregg W. Stone MD @GreggWStone - 2 Nov 2017

A
Baseline SAQ >70 = monthly angina. Hard to improve upon this with PCl despite
significant reduction in ischemia. Like Courage.

Gregg W. Stone MD @GreggW5Stone - 2 Nov 2017

A

Corresponds with the ~27% of lesions in this trial with FFR >0.80 for which PCl is
inappropriate. Class Il to have treated these pts.

Gregg W. Stone MD @GreggWStone - 3 Nov 2017
Problem is wrong cohort enrolled. Should have been SAQ<60 (mod angina),
!

exercise duration <6’ w/hypokinesis. Primary EP of ex dur or QOL OK.

Gregg W. Stone MD @GreggW5Stone - 8 Nov 2017 %

From ORBITA appendix: While many lesions were "real”, many also had DS <50%
or supplied a small amount of myocardium (e.g. septal perforators, distal LCX

Sandra and 2 others Retweeted

Gregg W. Stone MD @GreggWStone - 16 Dec 2017 v

OK, here comes the heresy. | have no doubt that PCI in select patients with stable
ischemic heart disease prevents M| and improves survival. However, will be
Impossible to ever prove this in a randomized trial.




Published Critiques

@ ESC European Heart Journal (2018) 0, 1-3 VIEWPOINT

European Society doi:10.1093/eurheartj/ehx796
of Cardiology

ORBITA revisited: what it really means and
Fallout from the ORBITA trial — is angioplasty in a spin? il What it does not?

Bernard R. Chaitman’, Maria Mori Bruuks", Kim chz, and Thomas F. Liischer®>*

Circulation

Robert A. Byrne*, MB, BCh, PhD, Deputy Editor
PERSPECTIVE

Rediscovering the Orbit of Percutaneous
Coronary Intervention After ORBITA

Home > Circulation > Ahead of Print.>» 2
i" FREE ACCESS With Optimal Medical Therapy of Angioplasty in Stable Angina) generated an  Barnard J. Gersh, MB, ChB,
mmense amount of discussion, d ontroversy ' The editorialists posed DPhil

: Bringing S o Back
n their title whether the OREITA trial is ailin the coffin for PCl [percutane-  ph_ Gabriel Steg, MD
ARTICLE 0 RB I TAz - Brl n g I n g om e xy g e n a c 0Us coronary intervention] in stable anging ansuing press coverage has boen  Robert A. Harri?\gton. MD
extensive, a and largety following the negative tone setbythe  Stephan Windecker, MD

to PCIl in Stable Ischemic Heart Disease . et on o il e i s b o

number of patients enrolled by >F-T£- d. Thus, ORBITA has disrupted the orbit of PCI.

T"\E publication of the ORBITA trial (Objective Randomised Blinded Investigation Deepak L Bhatt, MD, MPH

B. Download PDF Ajay J. Kirtane

Originally published 24 Jul 2018 | Circulation. 2018;0:CIRCULATIONAHA.118.0353

;’ Tools < Share Abstract

With the presentation and publication of the ORBITA trial in late
J um p tO 2017,1 for the first time the cardiology community had the results
of a blinded randomized trial examining the efficacy of

Circulation

PERSPECTIVE

Rediscovering the Orbit of Percutaneous
Coronary Intervention After ORBITA

Abstract

percutaneous coronary intervention (PCI) for stable ischemic
heart disease (SIHD). ORBITA was a mechanistic trial, carefully e publicaton of the ORBITA trial (Objective Randormised Blinded Investioation.  Doapak L Bhatt, MD, MPH
.. - - . . T'u\"i[r Optimal Medical Therapy of Angioplasty in Stable Angina) generated an Barnard J. Gersh, MB, ChE,
examining a host of endpoints in order to determine potentially mmensa amount ofdiscussion, debate, and cantroversy Theedioridistsposed  ppit
Tk L e ool ey g
measurable effects of PCI vs. a sham comparator at 6 weeks of : o mesty 1.5, and ey ollawing the negaiive one setby he  Stephan Windedkes, MD
2 L ia has been at times vitriolic, pro and con.
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Summary of Published Critiques of
ORBITA

« Patients too fit

« Sample size too small

« Angina too mild

« Wrong primary endpoint

« FFR normal in 29% of patients
« Follow-up too short

« Single-vessel disease not relevant to
current interventional practice
?

— . . Ty , . . Department of Medicine
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level warm-up
« 8 minutes=2 minutes on Bruce protocol
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Or Too Large?

Unblinded PCI _
Single drug

vs. placebo

(seconds)
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Error bars are standard errors of the mean Parisi et al; 326:10-6 NEJM 1992 n=191 Chaitman et al; 43,8:1375-82 JACC 2004
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Baseline Angina Severity in Four Landmark RCT's

% of Patients
80

70

hlhh

COURAGE BARI 2D FAME 2 ORBITA
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« Treadmill exercise time was chosen to
replicate FDA and EMA requirements for
anti-anginal medications and too duplicate
methods used in all other sham-controlled
trials of angina treatments.
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Global Use of FFR to Guide PCI

FIGURE 1 Global Adoption of Coronary Physiology to Guide Revascularization Decision Making in 2016

94% of ORBITA patients had at least one test that was positive for ischemia
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“Follow-up Not Long Enough”
Angina Relief Over Time in COURAGE

100100 mPCI + OMT ' OMT
100 1 ementd Benefit o H i x A -
o 90 = 13% 11% 9% 8% 5%
80 75 51 76
73 70
70 °8 65 e 67
62 62

N Engl ] Med 2008;359:677-87.
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Elective PCI in the United States

" i 10(
Angiographic 100

disease o0

% of
patients
undergoing
elective PCI

M3 vessel disease
B 2 vessel disease
01 vessel disease

00 vessel disease

2009 2010 2011 2012 2013 2014
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Model Crisis )

Model
Revolution

X Model‘/
Crisis
Civilization is here

« If the paradigm proves chronically unable
to account for anomalies, the model
enters a crisis period.

« Irreconcilable Anomalies-

« In RCTs, PCI does not reduce death or MI in
any identifiable subset of patients with stable
CAD beyond what is achieved by OMT

« PCI improves coronary artery blood flow but
appears to be no more effective than OMT and
a sham PCI at eliminating angina

Department of Medicine



The Attack on Facts

@ NBC News &

"Just remember: what you’re seeing and
what you're reading is not what’s
happening."

:i / .M\W /
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Major Figures of the STHD Revolution

EUROPEAN
SOCIETY OF
CARDIOLOGY
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Summary

Scientific revolutions are slow and resisted by an
establishment that benefits from the status quo

Those that benefit from the prevailing paradigm never
seek scientific proof to verify it but they attack those
that do

Paradigm shift is made more difficult by the
amplification of anti-science voices by social media

There will not be a single Isaac Newton who, with one
publication, puts the final nail in the coffin of the
prevailing SIHD paradigm.

There will need to be many Newtons working
simultaneously to add more anomalies to the existing
SIHD paradigm as well as to provide new data to
support an alternative paradigm

Department of Medicine



The arc of the scientific universe is long, but
it bends slowly toward truth

R -
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Thank You

~ “Science advances
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