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trial fibrillation (AF) is the most common clinical arrhythmia and is associated with increased morbidity and mortality. New approaches

to AF management, including the use of novel technologies and risk-factor modifications, have the potential to result in better

treatment selection and stratified therapy. However, AF prevention has not been emphasised enough in clinical practice. Moreover,
we know from experience how hard it is to limit the use of a treatment once it becomes ingrained. The CABANA (Catheter Ablation Versus
Anti-arrhythmic Drug Therapy for Atrial Fibrillation) trial was a long-awaited, and perhaps delayed, randomised controlled trial (RCT) in AF
ablation. The results of CABANA were interpreted differently by cardiologists, neurologists, electrophysiologists and even medical writers.
Some electrophysiologists saw the CABANA results as negative, preferring the intention-to-treat (ITT) analysis, whereas others saw it as
positive, preferring non-ITT analyses due to high crossover rates. Some cardiologists called the study neutral and said that it was not a
game-changer, since they felt that AF ablation only provided symptomatic improvement in daily practice, whereas some authors criticised the
electrophysiology community for their emotional approach. The reporting of the CABANA trial by the media was also problematic due to the
sensationalism of the reporting. ‘Justice delayed is justice denied’ is a legal cliché, meaning that if timely justice is not provided to the sufferer,
it loses its importance and violates human rights. In medicine, this can translate to ‘the RCT delayed is sometimes justice denied'. This article
is a collection of comments which are part of the #CardioTwitter movement, accompanied by some memorable quotes and anecdotes.
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TOUCH MEDICAL MEDIA

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia in clinical practice, and
catheter ablation of AF is currently one of the most commonly performed electrophysiology
procedures. Growing experience with ablation techniques, and better AF suppression compared
with antiarrhythmic medication, has paved the way for its extended use and indication. The
CABANA (Catheter Ablation Versus Anti-arrhythmic Drug Therapy for Atrial Fibrillation) trial was
a long-awaited, and perhaps delayed, randomised controlled trial (RCT)," the results of which
were presented at the annual scientific meeting of the Heart Rhythm Society 2018 in Boston and
published the results in JAMA in March 2019.2 The aim of the trial was to test trial whether primary
catheter ablation was superior to conventional drug therapy. It included 2,204 patients treated in 10
countries for new onset or undertreated paroxysmal, persistent or long-standing persistent AF who
‘warrant therapy’ (symptoms or inadequately controlled rates).? Asymptomatic patients comprised
only 10% of the study population. Participants were randomised to catheter ablation, primarily
focused on pulmonary vein isolation (PVI), or to drug therapy alone with rate or rhythm control
medications. At a median follow-up of 4 years, the difference in the primary endpoint, including
death, disabling stroke, serious bleeding or cardiac arrest, between patients assigned ablation and
those assigned drug therapy was not significant in the intention-to-treat analysis (ITT) (8.0% versus
9.2%; hazard ratio [HR] 0.86; 95% confidence interval [CI] 0.65-1.15; p=0.30). Despite the neutral
finding of the main ITT analysis, a per-protocol (PP) analysis (HR 0.73; 95% Cl 0.54-0.99) and an
as-treated (AT) analysis (7.0% versus 10.9%; HR 0.67; 95% CI 0.5-0.89) favoured ablation over drug
therapy for the primary composite outcome.?

A similar phenomenon was observed in the CABANA quality-of-life study.®* Contrary to what has
previously been seen, whereby the treatment benefits of catheter ablation appear to hit a ceiling
at 12 months and decline slowly thereafter,? late attenuation of ablation was not reported in this
analysis.® As expected, ablation was associated with a significant reduction in time to first AF
recurrence (HR 0.53; 95% Cl 0.46-0.61). Patients with the worst quality-of-life assessments at
baseline reported the greatest improvement after catheter ablation (p-value for interaction=0.02).?
There were some signals from the CABANA subgroup analysis that patients over 75 years may not
benefit as much in terms of mortality, but patients with heart failure seemed to especially benefit.?

The CABANA debate
The results of CABANA ftrial were interpreted differently by cardiologists, neurologists,
electrophysiologists, and even medical writers.*” While some electrophysiologists see the
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CABANA results as negative, preferring the ITT analysis,® others see them
as positive,” preferring the non-ITT analyses due to high crossover rates
(see Quote 1-10).°% Some cardiologists called the study neutral,? and
said that it was not a game-changer, since they felt that AF ablation only
provided symptomatic improvement in daily practice. Some stressed that
the CABANA trial, in its initial presentation, was an observational study
that did not actually compare ablation versus drugs as was intended but
rather it compared the strategy of ablation versus initial medical therapy
with ablation for recurring symptoms (see Quote 4).159%2

The most discussed issue in the CABANA trial was the high numbers
of patients who did not receive the treatment they were assigned
(see Quote 11).2% During the conduct of RCTSs, it is not uncommon to
have protocol violations or inability to assess outcomes. However, the
placebo-controlled, double-blind concept that has undoubtedly become
the ‘gold standard’ for studying the efficacy and safety of medical
treatments, it is not necessarily free from bias.?# In an ITT analysis,
sometimes called ‘analyse as randomised’ analysis, participants are
analysed on the basis of the treatment arm to which they were initially
assigned, regardless of their ultimate treatment exposure, to avoid
potential bias due to exclusion of patients. However, when patients
do not follow the protocol for their assigned treatment and there are
many Crossovers, the resultant treatment contamination can produce
misleading findings. In such situations, it makes the ITT analysis difficult
to interpret and investigators typically conduct non-ITT analyses such
as PP and AT analyses. The aim of PP analysis is to identify a treatment
effect which would occur under optimal conditions; i.e., to answer the
question ‘what is the effect if patients are fully compliant?”. This approach
may give insight into the efficacy of treatment under optimal conditions;
however, its results do not represent the real-life situation and it is likely
to show an exaggerated treatment effect. There are also some minor
differences between the PP and AT analyses. The PP analysis refers to
inclusion of only those patients who strictly adhered to the protocol
(using only data from ‘perfect’ subjects after exclusion of non-compliant
patients) and completed the treatment originally planned. Therefore, the
exclusion of non-adherers under the PP approach distinguishes it from
the AT method, which analyses patients according to the treatment
they actually received.®®" However, both of the non-ITT approaches
might lose the balance of randomisation and thus are more akin to an
observational study.®=

Some authors criticised the use of an antiarrhythmic-drug arm in
the CABANA trial as a control group rather than a rate control or no
treatment group (see Quote 4), as the antiarrhythmic-drug arm was
very heterogeneous. Since our electrophysiological perception is more
valuable than scientific evidence, some criticised the electrophysiology
community for their emotional approach (see Quote 10).#%% Even if
the outcomes of CABANA, in both the ITT and non-ITT analyses, would
have been found not superior to control group, would it also change the
practical approach in electrophysiology practice?*

Once a treatment becomes popular, it is hard to
interpret the results in medicine

We know from experience how hard it is to limit the use of a treatment
once it becomes ingrained. In 2002, The New England Journal of
Medicine published an interesting study,® in which many patients
reported symptomatic relief after undergoing arthroscopy of the knee
for osteoarthritis, but it was unclear how the procedure achieves this
result. The study showed that the outcomes after arthroscopic lavage
or arthroscopic debridement for osteoarthritis were no better at
relieving pain or improving function than those after a placebo/sham

procedure.>* However, many surgeons and medical societies disputed
the study and pressed insurance companies to maintain coverage of
the procedure. In contrast to the anticipated impact of the COURAGE
(Clinical Outcomes Utilizing Revascularization and Aggressive Drug
Evaluation) trial on daily cardiology practice, Garg et al. found lower
rates of optimal medication use in patients with percutaneous coronary
intervention after its publication. In the post-truth age,® the medicine has
always existed somewhat uncomfortably in the dual worlds of science
and belief. Eminence-based medicine refers to a clinical decision that
is made by relying purely on the opinion of a medical specialist or any
prominent health professionals rather than relying on critical appraisal
of scientific evidence available.” This is probably due to several reasons
such as a self-serving bias, the Dunning-Kruger effect,® or other
unethical medical professionalism (see Quotes 12-15).¥% There is a
tendency to overestimate the value and underestimate the risk of the
intervention for many proceduralists and ablationists in medicine.*
Moreover, in some cases, experts say that doctors are motivated to use
stents/ablation procedures/orthopaedic implants for financial reasons,
because of the large revenue streams that these procedures can bring
hospitals (see Quotes 14 and 15).% It is likely that overtreatment and
unnecessary surgeries and procedures continue in daily practice.®
Moreover, the training programmes today train ablationists and
implanters, not electrophysiologists (see Quote 16).#%

Although nowadays performed on a routine basis, AF ablation
is associated with the potential for major complications, even in
experienced high-volume centers.” Despite the fact that adverse-event
rates were relatively low in both patient groups in the CABANA trial,
the success rates and complication rates in the CABANA trial might not
reflect that of the real-world rate. Today, the most dreadful and lethal
complication of AF ablation is atrioesophageal fistula, which remains a
very rare but serious complication despite the incorporation of protective
measures and increased technical experiences. A high index of suspicion
is recommended in patients who develop constitutional symptoms or
sudden onset chest pain or neurological symptoms that start days or
weeks after AF ablation. However, few centres measure outcomes or
success of ablation and follow patients for future atrioesophageal
fistula complication (see Quote 17 and 18),°' therefore, it is usually
underdiagnosed and likely under-reported due to a number of factors
including misdiagnosis. Do the patients know that AF is not deadly heart
disease but that ablation might cause deadly complication such as
atrioesophageal fistula (see Quotes 19-22)? Moreover, almost half of
patients and physicians believed AF ablation would eliminate the need
for anticoagulation while the great majority of both groups believed AF
ablation would decrease stroke rates.s* We must be sure that the patient’s
symptoms are related to AF itself and not palpitations, fear or anxiety
(see Quotes 23 and 24).%#%% There is no doubt that AF ablation is superior
over antiarrhythmic drugs in terms of arrhythmia recurrence, symptoms
and quality of life (RAAFT-2 trial,®® CAMTAF trial®); however, to date, there
are no RCTs with hard clinical endpoints such as mortality or stroke. After
the CABANA trial, the topic of a sham-controlled trial continued to come
up in discussions.

Almost every cardiac electrophysiologist has experience of patients
who greatly benefited from catheter ablation of AF, or have even seen
an almost curative effect in some patients. On the other hand, overused
ablation procedures in unselected patient populations is a reality in
daily practice. Additionally, some patients reported relief of symptoms
even in cases where the arrhythmia persisted despite the ablation.ss<2
These cases can be explained by the placebo, the pseudo-placebo or
neuromodulation effects of ablation (see Quotes 25 and 26).57135¢063-¢
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Because catheter ablation of AF has never been studied in a randomised,
blinded fashion, we cannot know whether patients experience fewer
symptoms after ablation because subjective symptoms frequently
decrease following a procedure, or whether the ablation itself was
beneficial.=>¢¢7 Most doctors believe that a sham trial would be
unethical;”" however, it might also be unethical to apply the ablation
procedure to patients that may really not benefit from an invasive
procedure (see Quote 26).4 Indeed, neither physicians nor patients
would like to enrol in a sham procedure group in a real life;””
nevertheless, physicians should keep in mind, at least conceptually,”
the placebo possibility of a new invasive procedure before extensive use
of it.’®*s Beyond the possible placebo effect, the pseudo-placebo effect
might also be relevant in clinical practice.”> While a positive effect of
ablation may be seen in RCTs performed in highly selected patients with
evidence of pulmonary vein triggered AF (not only based on presence of
pulmonary vein potentials),” that same positive effect might not found
in sham procedures where the RCT is were performed in patients with
extensive substrate or with seconder AR as did in daily practice. This
debate seems to continue until the personalised patient-specific and
mechanism-based AF classification would be common use in daily
practice instead of temporal AF classification (see Quote 27).

Conclusion

For many years, both physicians and patients have had a ‘more is better’
attitude (see Quote 28).*7# In contrast to this, in 2010, Grady and Redberg
published an editorial titled ‘Less Is More: How Less Health Care Can
Result in Better Health'® We must re-enter the age of not nihilist
but empathetic medical conservative, as was done in the past.® The
extension of clinical indications for invasive procedures with optimistic
theory without waiting for the results of a delayed RCT is another hidden
problem in modern medicine. Clinical decisions are ideally based on
evidence generated from multiple RCTs evaluating clinical outcomes,
but historically, few clinical guideline recommendations have been based
entirely on this type of evidence. Among recommendations from major
cardiovascular society guidelines from 200818, the proportion supported
by evidence from RCTs remains small.®* The real CABANA debate is why
such a trial was not done 20 years ago before the extensive acceptance
of AF ablation by electrophysiologists, ablationists and even patients.

‘Justice delayed is justice denied’ is a legal cliché meaning that if timely
justice is not provided to the sufferer, it loses it importance and violates
human rights. In medicine, this can translate to ‘the RCT delayed is justice
denied”.® It is clear that if approval of procedures becomes too stringent,
it could quash the development of potential breakthrough therapies. The
barriers to change established practice may prevent or impede progress in
science and technology (see Quotes 29-32).%7 Therefore, the technological
progress in medicine has been a mixed blessing (see Quotes 33 and 34) &2
We need a balance between the two fundamental ethical obligations, a
Hippocratic one and a scientific one (see Quotes 35 and 36).%2

Dr Haissaguerre and Dr Chen deserve special thanks and appreciation
for their breakthrough innovation in the field of electrophysiology.®#
The RCTSs of therapeutic strategies, in particular those involving invasive
procedures, are among the most challenging to design and execute,
therefore, Dr Packer deserves special thanks and appreciation for the
CABANA trial (see Quote 37).2%% The CABANA trial provides a wealth of
additional data regarding the comparative benefits and risks of catheter
ablation versus drug therapy to inform this process.# The initial and critical
step toward meaningful outcomes with AF ablation is proper patient
selection in both daily practice and RCTs to prevent the placebo and
pseudo-placebo effects (see Quote 38).7%” While 19.4% of the patients
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randomised to catheter ablation underwent repeat procedures in the
CABANA trial, it is also important to note that more than 50% of patients
randomised to ablation had a recurrence of AF over 4 years, and some
of these patients may require repeat ablations in the future. It is the
responsibility of the electrophysiology community to educate patients
and referring physicians regarding the true benefits of AF ablation
(see Quotes 38 and 39).” Shared decision making between the
cardiologist and the patient is critical in the care of patients with AF in a
very patient-centric way. This will also certainly help to rebuild the trust
in a patient—physician relationship (see Quotes 40 and 41).2357 57482100

CardioTweets and #CardioTwitter with
memorable quotes and anecdotes

Social media are dynamic and interactive computer-mediated
communication tools that have high penetration rates in the general
population. There has been a recent increase in the percentage of
cardiovascular professionals to engage with others and stay current
with evidence, learn new techniques and share practice strategies.™
It is positively transforming society and medicine by providing the
democratisation of medicine.2" Here we have compiled comments
from #CardioTwitter and added some memorable quotes and anecdotes
(See QUOLES T—41).102226:39-42.45,50-4,56,67,65,75,80,84-9.91.92.96.77.99,100

Quote 1: Douglas Packer "You can't get benefit from a therapy if you
don't get the therapy. "

Quote 2: John Day ‘The big take away from the CABANA Study is that
ablation performed remarkably well. It is especially an attractive option
for the patient with AF symptoms that don’t respond to medications.
Should everyone get an ablation? Of course not. If you can't reverse
AF with an optimized lifestyle then it may be a reasonable option. For
those in whom drugs don’t work or cause side effects, then ablation is
definitely a logical choice.™2* [sic]

Quote 3:J Brian DeVille "It is very difficult to tell the full story of a study
that has been developing for over 10 years in a tweet, especially in a
sentence.™

Quote 4: Jose Luis Merino ‘The CABANA trial has generated significant
controversy about whether it resulted in positive or neutral ablation
results. This controversy mostly comes from the high rate of crossovers
from the antiarrhythmic drug arm to the ablation arm. In general,
comparison between different treatments have to be done in an
intention-to-treat basis since this is what finally matters the clinician in
order to choose the initial therapy. However, this kind of analysis works
fairly well in double-blinded studies but maybe it not as good in unblinded
ones, in particular when therapies being compared are very different. In
this latter case, it may be difficult to keep patients on a treatment which
works worse than the other. Following crossover, the trial may end with
many patients (in particular with those who are doing poorly with the
initially allocated treatment) benefiting for the alternative treatment
while this benefit is being attributed to the initial one. In addition, what is
questioned in the CABANA trial is not the reduction in symptoms or AF
recurrences with ablation but hard outcomes such as hospitalization for
heart failure, stroke and death. This is relevant since in the absence of
proven prognostic benefits most patients should receive a first attempt
with the simplest treatment to control their symptoms. Finally, most
antiarrhythmic drugs have provided no prognostic benefit in AF patients
and even a trend towards a worse outcome was suggested in some
studies such as the AFFIRM trial. All these factors justify conducting a new
trial comparing ablation versus no antiarrhythmic treatment in patients
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with no or atrial fibrillation symptoms which do not warrant treatment.

In this latter population, both evaluation of ‘pure’ prognostic benefits of
ablation and a low risk of treatment crossover are warranted and the trial
would answer the one-million-dollar question if ablation should be offered
in first place to most patients regardless of their symptoms.”s

Quote 5: Milton Packer ‘So if | personally had symptomatically
troubling AF, I would probably decide to undergo catheter ablation if
initial drug therapy was unsatisfactory. However, the point of this post is
not whether patients should or should not undergo ablation. Its entire
point is to ask whether it is proper for electrophysiologists to distort and
deny the facts to support a preconceived notion. Why not be honest?
They could simply say that patients are likely to prefer ablation, even
though there is no evidence that ablation prevents any of the serious
consequences of atrial fibrillation. Why would you design a randomized
trial if you are going to analyze it in a way that is inconsistent with
randomization? We do not perform or accept the PP analyses in trials of
drug therapy.” [sic]

Quote 6: Edip Gurel ' think there are patients who benefit from
catheter ablation. The problem is to define this population and select
the ones who would benefit the most. Not an easy task. CABANA may
not be a victory but it is a step forward."” [sic]

Quote 7: Edward J Schloss ‘Critical messaging of trials like ORBITA and
CABANA should not be ‘treatment (PCI/AFADI) doesn’t work’, but rather,
"how do we select appropriate patients for these treatments?”’

Quote 8: Atul Verma ‘CABANA is the gift that keeps giving... ITT for the
doubters and PP for the believers. AFFIRM did not kill the pursuit of
sinus and neither will CABANA. The science continues...” [sic]

Quote 9: William Sauer ‘The trial results appear to confuse

many patients and physicians. AF patients should be referred to
electrophysiologist [sic] who can explain the details at the initial consult
and then decide for ablation themselves with a shared decision-making
tool."®

Quote 10: John Mandrola ‘A core reason trials produce a higher level
of evidence than observational studies is randomization. This is why
readers of CABANA must acknowledge that any findings other than
the ITT analysis are observational. ITT preserves randomization. Even
though the AT comparison makes sense, one must stick to the rules of
science. Why are the results of trials emotional? Why not celebrate the
knowledge gained? Why is it disappointing that ablation did not reduce
outcomes?'2'% [sic]

Quote 11: Bogdan Enache ‘I seriously don't understand the ‘problem
with crossover’ in #CABANA, [...] Authors planned and powered for

a crossover rate of either 25% (according to the main manuscript) or
25-30% (according to the published protocol) [...] ~27% of control arm
got AF ablation. Why is this dramatic?'#

Quote 12: Abraham Maslow ‘If the only tool you have is a hammer, to
treat everything as if it were a nail.” [sic]

Quote 13: Fulton Sheen 'If you do not live what you believe, you will
end up believing what you live."®

Quote 14: Upton Sinclair ‘It is difficult to get a man to understand
something when his salary depends on his not understanding it."=

Quote 15: Sanjay Kaul ‘In the battle between revenue-based medicine
vs evidence-based medicine, remuneration always wins.” [sic]

Quote 16: Mark E Josephson ‘Training programs today train
‘ablationists’ and ‘defibrillationists’ (a.k.a. implanters), not
electrophysiologists. There has become a total dependence

on technology, but no understanding of the limitations of that
technology. Dependence on technology has resulted in inappropriate
and/or excessive radiofrequency lesions because of the lack of
understanding of both the electrophysiology and the limitations of
the technology being used. | believe that training for AF ablation in
many laboratories involves no mechanistic or electrophysiologic
approach but mainly involves designing ways to complete and
connect dots around and between the pulmonary veins.'*

Quote 17: Anonymous 'If you don't look for it, you probably won't
see it

Quote 18: Bayazid Bastami ‘The thing we tell of can never be found by
seeking, yet only seekers find it."s" [sic]

Quote 19: Anonymous "You know which operation has the highest
complication rate? The one that's not indicated.”

Quote 20: Joseph Stalin ‘One death is a tragedy; one million is a
statistic.s

Quote 21: Ibn Sina (Avicenna) ‘Width of life is more important than
length of life.">

Quote 22: Douglas Packer 'Physicians have a different point of view
about endpoints than patients: MDs - mortality vs patients — QOL."®
[sic]

Quote 23: Mark E Josephson ‘Our programs no longer teach our
electrophysiology fellows how to be ‘physicians’ who can listen to
their patients’ complaints and formulate a plan of action that is based
on scientific evidence (both pro and con) and sound judgment.”®

Quote 24: Richard Baron 'One of the most important questions any
patient should ask anytime they're thinking about having a surgical
procedure is, what happens if | don't do this? Are there other options?
What are the risks?'s

Quote 25: Blaise Pascal ‘'The heart has its reasons which reason does
not understand.’® [sic]

Quote 26: Rita Redberg ‘People say, “It's unethical to do a
sham-controlled trial.” I think it's unethical not to!"¢

Quote 27: Ibn Sina (Avicenna) ‘Absence of understanding does not
warrant absence of existence.”” [sic]

Quote 28: Lewis Thomas ‘The dilemma of modern medicine, and the
underlying central flaw in medical education and, most of all, in the
training of interns, is the irresistible drive to do something, anything.
It is expected by patients and too often agreed to by their doctors, in
the face of ignorance.®

Quote 29: Richard Hooker ‘Change is not made without inconvenience,
even from worse to better.'®
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Quote 30: Albert Einstein ‘A person who never made a mistake never
tried anything new."®

Quote 31: André Gide ‘One doesn't discover new lands without
consenting to lose sight, for a very long time, of the shore.” [sic]

Quote 32: Fatih Sultan Mehmet ‘In order to see the boundaries of the
probabilities, need to try impossible.” [sic]

Quote 33: Arthur William Galston ‘Nothing that you do in science is
guaranteed to result in benefits for mankind. Any discovery, | believe,
is morally neutral and it can be turned either to constructive ends or
destructive ends. That's not the fault of science.®

Quote 34: Larry Husten '300+ years later and nothing has changed. Do
we control technology, or does technology control us?'®

Quote 35: Hippocratic Oath ‘First do not harm.”" [sic]
Quote 36: Suleiman the Magnificent 'The people think of wealth and

power as the greatest fate, But in this world a spell of health is the best
state.'” [sic]

Quote 38: Christiaan Barnard ‘| have saved the lives of 150 people
from heart transplantations. If | had focused on preventive medicine
earlier, | would have saved 150 million.’”

Quote 39: William Osler ‘The good physician treats the disease; the
great physician treats the patient who has the disease.”

Quote 40: Alice K Jacobs (Presidential opening speech at AHA 2004)
‘Each year we gather at these Sessions, the world's largest meeting of
scientists and healthcare professionals dedicated to the basic, clinical,
and population science of cardiovascular disease and stroke. To be
sure, we will learn about the emerging science and clinical practice of
cardiovascular disease over the next four days. But there is an internal
disease of the heart that confronts us as scientists, as physicians,

and as healthcare professionals. It is a threat to us all—insidious and
pervasive—and one that we unknowingly may spread. This threat is
one of the most critical issues facing our profession today. How we
address this problem will shape the future of medical care. This issue
is the erosion of trust. At this time, when more and more public and
private institutions have fallen in public esteem, restoring trust in the
healthcare professions will require that we understand the importance
of trust and the implications of its absence."®

Quote 37: Stuart Mary ‘This is a landmark study with the heft of the
Framingham Study. Insights from this will be coming out, forever."

you."*

Quote 41: Julie Gerberding "You can manage people if they trust

Packer DL, Mark DB, Robb RA, et al. Catheter ablation versus
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