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Many a times
capability to perform

CTO PCl is conS/dered &

rather than 06'

@
appropriateness 4

Just because its easy

doesn’t make it right!

Just because its hard
doesn’t make it wrong!

\G

« y 2 22 Sl |
Let’s 7t start cutting and see what happens.”




Aims of-<CTO PCI
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Do we hwe evidence ?

‘Concern for c;@mpllcatlons IN patlents
who may n@t derive clinical benefit

. I\/Iosteﬁlata is only from observational studles &

\"0

. Mbst compare successful and failed CTO P@f

& Only some observational studies sugngSt
O
< improved survival .
Vv

Qéo
* Improvement in LV function is iﬁconsistent

,\‘b

* Technical and procedural ctﬁallenges

&

* Can lead to life threatgﬁmg complications



(o . .
CTORevascularisation
o0

Downsides of CTO PClI
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Has the CTO
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Treat the Patient, Not the Angiog&ﬁm
v&
e"’b'
6®
§®
)

W S — —

Opposing W \$p\aim, see p 1385
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ilions of people are | '@n"ﬂh refractory angina and ischemic pain despite
maximal medical th and are told that they have no revascularization op-
tion. The most ¢ n reason patients are told that they have no option
for revascularization i3 @he presence of a coronary chronic fotal occlusion (CTO).!
Although no rigorou&&a exist, anecdotally, the majority of CTOs are now approach-
able with percu Us technigues using drug-eluting stents owing to advances in
i have resulted in improved success rates regardless of anatomy
ificant relief of ischemic symptoms while maintaining adequate safety.
However attempt rates for CTO percutaneous coronary intervention (PCI) range
fro 0 16% between institutions.? The question then arises: Among pafients
g ood indication for revascularization (particularly those with refractory angina
@ a CTO), why are so many not offered revascularization options? Here, the Ca-
adian Cardiovascular Society Task Force on Refractory Angina provides some in-

Qr\(b sights: °...[Tlhe nonrevascularization status wall be influenced by the local expertise

and operator tolerance to risk."?

J. Aaron Grantham, MD
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°
°
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DECISION-CTO trial
Explore trial
EuroCTO trial
Revasc trial

P&t Landscape Changed in 20187



Has the CTO P&t Landscape Changed in 20187
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1 EXPLORE: Nﬁg;r"‘fVEF Boost with Extra CTO Stents
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Coverage from the
American College of Cardiology (ACC) 2017 Scientific Sessions
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U\ Ji & First Clinical Trial of CTO Procedures Fg§s to
&2 Deliver 0
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John Mandrola, MD -©
DISCLOSWES | March 19, 2077 <\'\

Succegﬁ?ul Recanalization of Native ¢

(updated March 25, 2017) Dr Seung-Jung Parh&n the Asan Medical Center
in Seoul South Korea presented the DECISigN-TTO trial at the American
0 College of Cardiology (ACC) 2017 Scien; @i’,: onsT1tis the first
(1/ . - randomized clinical trial of stenting vg c@wmal medical therapy for coronary
Corgnary Chronic Total Occlusion = R O
& Q
O

Noting the absence of high-l @ €vidence for this procedure, a panelist at the
late-breaking clinical-trial ons said this:

o
s = “It's a stake in the groj 0 see a randomized trial for percutaneous chronic
IsNot Associated With Improved g
v
L ,v
(19\%1 0 n g b T E r m S u rv I v a I : x&r;ggongT:%ﬂ%tumbles for Stable
R EVAS C UNIVERSITATS ; ?Cd‘:: lg;&?lll naliss, the el did not showa

: <
"‘tctMD the heart beat News  cogjrences  Slides& More -~ Topics -~ Videos Q FELLOWS FORUM
&
in CAD Patients Chronic Total
ClinicalTrials.gov, Identifier: NCT01924962 " HerzzENTRUM 2

Recovery of Left Ventricular Function in
Coronary Chronic Total Occlusion @

Related

©
OBJECTIVES The purpose of this stidy was to evaluate long-term cIJnitalQuﬁ’ir:mm after
ported percutaneous coronary intervention (PCI) for native coronary total af:h:sinn (CTO).

PRESENTATION _ACC 2017

DECISION-CTO: Optimal Medical Therapy
With or Without Stenting For Coronary
Chronic Total Occlusion

ASHINGT(
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DECLSION CTO ITT Population

|
ASCI Prospectlve,éfpen -label, randomized trial

To compare outcomes of OMT alone with PCI coupled with OMT in patients

with CTO. @“
o OMT
« Over a 6-year perloq°834 5
patients were ran@omlzed Crude HR 0.95 (95% Cl, 0.74-1.22), P=0.67

398 to optimal gredical
therapy and 417 to optimal
medical th@‘i'apy plus CTO
PCI. Q\qf

. OM'go%s an initial strategy
W@% not different compared 25.1%
% PCI in terms of the

composite of death, Ml,
stroke, or any
revascularization at 3 years. Years Since Random ization

Adjusted HR 0.91 (95% Cl, 0.68-1.23), P=0.54

26.3%

—
X
&
>
=
Q
@
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 There was no improvements

in quality-of-life scores or
angina. Primary Endpo\mf Composite of Death, MI, Stroke,

\and Any RR at 3 Years

22
N
P
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EXPLORE trial

Pts with STEMI treateci<\7v|th primary PCl and non-infarct artery
CTO were randomleed to CTO-PCI within 7 days or conservative
management. ALL«‘Were followed for 4 months with CMR.

@

100 - &8

441 44.8

Final LVEF at 4 months

Conservative
(n = 154)

CTO-PCI
(n=150)

www.acc.org

Results &

‘O

e LVEF at 4 months: CTO-PCI vs. conse% |ve
44.1% vs. 44.8%, p = 0.6; LVEDV: Zlgu
212.8 ml, p=0.70

« MACE at 4 months: 5.4% vs. 2 5@%, p=0.21

e Periprocedural complicatio Pin CTO arm:
Dissections: 13, tamponage 1, emergency
CABG/ stroke/death 0 o

Conclusions &
<

Routine CTO- P\?ST performed within 1 week
of pnmary,@fl for STEMI does not result in
|mprove\dé[V function or clinical outcomes
over,\:;ﬁ intermediate period of follow-up

Q
v Dr. Jose Henriques at TCT 2016
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REVASC trial-

\\

Recovery of Left Ventri@gﬁ‘]\ar Function After Stent Implantation in CTO

{\'\
Q’b

e Revasc trial evaluate&%hether
CTO-PCl |mprove54§7 function
in addition to PQ?Qof relevant
coexisting noqﬁ—CTO vessels.

e The changé in segmental wall
thlcken’m,q measured by
cardJ%c MRI (primary endpoint)

Wca°s not improved in pts who
©§Underwent CTO PCI versus

N

< those who received OMT

* The trial was not powered for
clinical outcomes

p =0.57
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Euro- (;TO TRIAL

\‘9

{\.
The initial plan was to enroll 1<QOO patients

but because of slow enroILment the study

ended after randomlzmgo‘bnly 407 patients

2:1 to CTO PCI and @ﬁAT or OMT alone.
?S‘

QoL was the pgdﬁﬁary efficacy end point

AII cause Death

Cardlac death

7.3% of tI@é%MT— only group crossed over to
CTO P@’.

9 Myocardial infarction

TI@?% study showed statistically significant

ﬁcmprovement with CTO PCl in only few of the
q/g'\% components of Seattle Angina Questionnaire [ETEEEr
(ie, angina frequency; P=0.009.) revascularization
. e . . b nlar
Angina stability and treatment satisfaction cere bt ar event @

were not significant. SLentthiombosis “@

S
OO
No difference in MACE between the 2 groups ?\o’\
at 12 months Q\q,@
Vv

Gerald S Werner et al, EHJ May 2018



~ EEI_ Primary Endpgint: SAQ health status (ITT)

&

P=0.<903 H OMT H PCI
2 P=0.47

100

90

80

09;/
N
BLFU BLFU BLFU BLFU BL FU BLFUO0<‘Q BLFU BLFU BLFU BLFU
. : LA .
Physical Anginal Quallge%f Anginal Treatment
limitation frequency life stability satisfaction

For multiple testing the significance level is 0.01 Peigld&siVerner et al, ERY qlay Q18



OPEN-CTO registry

4 | 80% reported dyspneg%t baseline, 70% reported improved dyspnea

Q’b

-Raé =3/4 mRDS=1/2 mRDS=0

b° P 0.5 P<0.001

Successful PCI Failed PCI Successful P@’I Failed PCI

Baseline RDS ‘?\I month RDS
0

Improvement in dyspnea noted also in fgﬁ”ed PCl group
Improvement in depressive symptomgxchoted in PCl group — suggests

possible placebo affect @
%
Qintar et al. TCT 2016



= SHII\LE" CTO Trial
THE LANCEIe° _ .
Single center, double-blind,

DQ*° sham-controlled trial.

Percutaneous coronary m’ggﬁlentlon in stable angina

(ORBITA): a double- blu;ﬂ\ randomised controlled trial Randomize Sym ptOmat|C CT@

Rasha Al-Lamee, David Thompson, Hakim- A@'By Dehbi, Sayan Sen, Kare Tang, John Davies, Thomas Keeble, Michael Mielewczik,

Raffi Kaprielian, Iqbal S Malik, Sukhji ndeKS@Jer Ricardo Petraco, Christopher Cook, Yousif Ahmad, James Howard, Christopher Baker, p atl e n tS to CTO P C I O r a ah a m

Andrew Sharp, Robert Gerber, Sune ar, Ravi Assomull, Jamil Mayet, Roland Wensel, David Collier, Matthew Shun-Shin, Simon A Thom,
Justin E Davies, Darrel P Frana's,\Qg behalf of the ORBITA investigators

o procedure. xy

THELANCET &
Onlins First Currentissue Alllssues Speciallssues Multimedia ~ Information for Authors S h a m p ro Ced u re m | u n d e rg O

,\‘b All Content 4| search Advanced Search
S only bilateral agtérlal access
< Previous Article Volume 391, No. 10115, p3-4, 6 January 2018 Next Arti
.Comment Wlthout PCIQ\'%
(\
Last nail in the coffin for PCl in stable angina? v\\

David L Brown, Rita F Redbe rgl—]

Improv&ﬂ’”nent in SAQ-7 scores

G«Pﬁ h
Placebo effect 3t yronths
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CTO PCI - Is it wosth the risk ? Complications
are operator dépendent

Mean annug,FCTO volume
Brilakis et al, JACC Cardiovasc Intv 2014



Khan et al
OPEN-CTO Operator Reported

B OPEN-CTO Core Lab

2,6 2,6 2,6

0,7 0,90,9

£0,70,7
e ‘ e 6 L) e
In-hospital Perlprocgfural Emergent Clinical
Death O{\?ﬁ CABG Perforation

AN

oF
\%
P

Khan et al. Cath Cardiovasc Interv 2015;85:781.



A!cl' Is the cancer Fisk real ?
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CTO Cancer lnculcngQO STEMI Cancer Incidence
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@ Figure 3. Estimated additional life atributable visk (LAR) of cancer incidence for individual organs following radiation gtposun during percutaneous

q,Q coronary intervention for chronic coronary total occlusion (CTO) and ST-elevation myocardial infarction ( .STE\AQ\?Sam nts.

@%
N

Estimated additional cancer cases for mdww‘UaI organs was on
average two times higher in patients treai%d with PCI for CTO

compared to PCl for STEMI and the Iaurghest lifetime attributable
risks were for lung and red bone ma’rrow cancers.

Q
Vv
Godino C et al,) Invasive Cardiol. 2013 Sep;25(9):441-5
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ACC/AATS/IAHA/ASE/ASNC/SCAI/SCCT/STS 2017

Appropriate Usg&rlterla
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Appropriateness of CT@b PCI in Patients With
SIHD ?9*

7’

e
Jan 30, 2018 | Rani UpadhyngQ.D.: Mir Babar Basir, DO; Khaldoon Alaswad, MD, FACC
)
Expert Analysis \7
\9

\Q
Approximately 15. @mlllon Americans are affected by coronary artery disease, and

it remains the ;B5t common cause of death in the United States.! Approximately

20% of sucmaetlents are known to have chronic total occlusions (CT0O).2 CTO
lesions a @commonly ischemic, and studies have shown that despite collateral

circulagon, normal coronary flow reserve is found in less than 10% of patients.3
T resence of CTO has been associated with worse cardiovascular outcomes

nd death in select patient populations.*® Despite the presence of symptoms and

2 objective evidence of ischemia or viability in the CTO myocardial territory,

revascularization rates for such patients remain low.! Here we will briefly review
the improvements in current techniques, cardiovascular outcomes associated with
successful CTO percutaneous coronary intervention (PCl), and discuss the current
guidelines and appropriate use criteria for CTO PCl in stable ischemic heart
disease (SIHD).

The ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 Appropriate Use Criteria for
Coronary Revascularization in Patients With Stable Ischemic Heart Disease have
eliminated the separate criteria for CTO lesions as was the case in the 2012
guidelines. Currently, indications for revascularization in SIHD are determined
irrespective of whether the lesion is a CT0.%5 The indication for revascularization
of a coronary artery lesion, whether CTO or severe stenosis, is based on
symptoms, the extent of antianginal medications, and the risk of ischemia.

Conclusions
As adoptlon of CTO PCI ber:omes more common and as evidence of cardiovascular
ovolve 5 O
X9
\\
X0
nts
Owith
moderate to large areas of myocardium at jeopardy, and patients bﬁ’lschemlc

cardiomyopathies with viable myocardium are likely to gain the t benefit from
CTO PCI. CTO PCl should be performed by operators who are &) versed in CTO
PCI techniques and management of associated complicatio:(s\Most importantly,
informed discussions with patients and providers emph ng the risk and
benefits associated with CTO PCI for a given patient's gondition are the keys to
providing patients with appropriate CTO PCI. (i\}o

4
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Q The ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 Appropriate Use Criteria for
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Editorial 2

o Interventional
= Cardiology
- Boukhris, ;@\masello&Galasm -
o
@06 §®
Should vge glve into temptation and Q,@@é
attemp*’f all chronic total occlusions? 00@

6
QG

C‘ffhe decision-making process of whom to undergo chronic total c&@tlusmn

p@f‘cutaneous coronary intervention, should pass through a ratmnal@halysm taklng
,Lo\q’ into account clinical and anatomical factors and operator’s g@?perlence

Interv. Cardiol. (2014) 6(5), 399-401

Don’t over do it — discuss pros & géns with your patient

o"(\Q

Doubtful symptomatic benefit, No survival beneﬁl appx 3-5 % risk of complications, risk of
maligraincy



Clinical update
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occlusions: an gi‘ler\ﬂew
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Patient affected by CTO

Appropriateness otévpercutaneous
revascularlzatlonbzxi‘)f coronary chronic total
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Patients with coronar;gd\ronic total occlusions
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