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EDITORIAL

Asialntervention: the voice of clinical research and

publications of the region

It is very appropriate that Asialntervention is bringing out this
special issue to mark the 9™ INDIA LIVE being held in Chennai
starting on 28 February 2018. The Interventional Cardiology
Foundation of India (ICFI) named this journal the official journal
of INDIA LIVE in 2017. This was followed by the Asia Pacific
Society of Interventional Cardiology (APSIC) making it their sci-
entific voice. The journal was planned by the thought leaders of
this region to become a forum of high-quality research and educa-
tion in the field of percutaneous and surgical cardiovascular inter-
ventions from the Asia-Pacific region.

This young journal is growing remarkably well and is becom-
ing a forum for cardiologists who specialise in this area to
publish their scientific data. As one of the Chief Editors of
Asialntervention and one of the Course Directors of INDIA
LIVE, it is a proud moment for me to introduce this issue to the
interventional cardiologists of the region. We have articles from
India, Japan, Singapore and other countries. Transcatheter aortic
valve replacement (TAVR) is finding an increasing space in the
journal in line with what is happening all over the globe. Chronic
total occlusion revascularisation, which has been a speciality of
this part of the world, is also being addressed in the form of an

interesting predictive model for success.

© Europa Digital & Publishing 2018. All rights reserved.

Upendra Kaul, Course Director INDIA LIVE and Chief Editor Asialntervention

Contributions of India and INDIA LIVE

Interventional cardiologists of this region need to know that India
has been a leader in the field of invasive cardiology in the entire
Asia-Pacific Rim. Invasive cardiology began here in 1962 when
Dr Sujoy Bhushan Roy set up the first laboratory and performed
the first cardiac catheterisation in the All India Institute of Medical
Sciences, New Delhi. The department also helped start this spe-
ciality in several other countries including Singapore. Selective
coronary angiography was initiated in India in the 1970s with the
start of a coronary artery bypass programme in a few selected cen-
tres. With the advent of coronary angioplasty in Europe pioneered
by Andreas Griintzig in 1977 and its subsequent spread across
Europe and America in the early 1980s, the numbers and centres
started increasing. By April 1985 angioplasty programmes had
started in a few cities in India, namely Chennai, Delhi, Hyderabad
and Mumbai. In order to have an audit of this new procedure,
and also to disseminate teaching and training of the technique
and selection of cases, a National PTCA Registry was started
in India by the author, and regular scientific meetings were held
twice a year. With the start of mitral balloon valvotomy in 1984
and other non-surgical therapies, the registry was expanded to

become the National Interventional Council (NIC), a subsidiary of
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the Cardiology Society of India in 1985. The number of coronary
procedures has continued to increase steadily from around 3,000
in 1992 in 103 centres to close to 500,000 in 2016 in approx-
imately 1,000 centres — a substantial increase. The NIC has an
annual meeting, highlighting live demonstrations, various teaching
and academic aspects of coronary and non-coronary interventions,
including the presentation of annual data.

It was in 2010 that INDIA LIVE was conceived by its five
founding members, currently the Course Directors, under the ban-
ner of the Interventional Cardiology Foundation of India (ICFI).
The aims were to showcase the strength of Indian interventional
cardiologists and to hold an annual meeting along with thought
leaders from all over the world with live demonstrations and tar-
geted didactic presentations on various contemporary topics in the
field of cardiovascular and structural heart disease. The course has
become a popular regular international meeting held in February/
March each year in New Delhi, Chennai or Mumbai, three of the
well-known cities of India. Live cases of complex interventions
both of coronary and structural heart disease with educative fea-
tures, various imaging technologies, physiological basis of inter-
ventions and research papers from various investigators form the
basis of the three days of deliberations. More than 2,000 cardio-
logists participate in this course annually. There are special ses-
sions entitled “How to do”, “Meet the Experts”, “Complications
and their management” and “Scientific paper presentations”. The
scientific abstracts received for the meeting will be published in
this special edition of Asialntervention. The best abstracts will be

rewarded. Authors of these abstracts will then be invited to submit

full manuscripts which, after peer review, could be published in
future issues of the journal.

Interestingly, as a coincidence in the same year (2010),
a renowned interventional meeting, EuroPCR (Paris Course on
Revascularisation), chose to partner with the National Heart Centre
Singapore (NHCS) to launch jointly the first AsiaPCR-SingLive,
a cardiology conference, from 21 to 23 January 2010. Singapore
Live was a course started by Dr Arthur Tan of the NHCS in 1989.
The same course continued under Professor Koh Tian Hai until the
partnership with EuroPCR began in 2010. There is a special ses-
sion of INDIA LIVE at these meetings.

The way ahead

The goal of the journal is to provide an opportunity to the interven-
tional cardiologists of the Asia-Pacific region to publish scientific
material highlighting the techniques and innovations developed by
them. For this, we require the support of our colleagues in India
and neighbouring countries to submit their work to the journal
which is owned by all of us. It is we who are going to be respons-
ible for maintaining its academic standards and bringing it up to
par with already well-established international journals. The edi-
torial board plans to assist those who want help in writing their
manuscripts or wish to improve their paper-writing skills by con-
necting them with the appropriate professionals.

We remain committed to the quality, excellence and showcasing
of the strengths of academics and research in the Asia-Pacific region
and solicit participation from all of you to contribute to the growth
of this young and upcoming journal in whatever way possible.



EDITORIAL

Significance of verification of IVUS-guided stent optimisation

Sung-Jin Hong', MD; Myeong-Ki Hong'**, MD, PhD

1. Division of Cardiology, Severance Cardiovascular Hospital, Yonsei University Health System, Seoul, South Korea,
2. Cardiovascular Research Institute, Yonsei University College of Medicine, Seoul, South Korea

During percutaneous coronary intervention (PCI), intravascu-
lar ultrasound (IVUS) provides anatomic information for the
coronary artery lumen, wall, and plaques, which can help the
accurate evaluation of the lesion with vessel sizing'. Moreover,
post-PCI stent underexpansion, malapposition, or edge dis-
sections can be detected for stent optimisation, resulting in
improved clinical outcomes'*. Recently, much evidence dem-
onstrating the clinical usefulness of IVUS has become avail-
able, particularly for complex lesions, such as left main disease,
chronic total occlusions, and diffuse long lesions**. According
to the recent large randomised study of the IVUS-XPL (Impact
of Intravascular Ultrasound Guidance on Outcomes of Xience
Prime Stents in Long Lesions) trial, IVUS-guided drug-eluting
stent (DES) implantation, particularly for diffuse long lesions,
compared with angiography-guided DES implantation resulted
in a significantly lower rate of the composite endpoint of major
adverse cardiac events (a composite of cardiac death, myocardial
infarction, or target lesion revascularisation) at one year (2.9%
vs. 5.8%, hazard ratio [HR] 0.48, p=0.007)>. These differences

were primarily due to a lower risk of target lesion revasculari-
sation (2.5% vs. 5.0%, HR 0.51, p=0.02). Also, the results of
a meta-analysis with individual patient-level data from 2,345
randomised patients showed that IVUS-guided new-genera-
tion DES implantation vs. angiography-guided DES implanta-
tion was associated with a favourable outcome, particularly the
occurrence of the hard clinical endpoint (the composite of car-
diac death, myocardial infarction, or stent thrombosis) for com-
plex lesions®. Of note, the primary endpoint of this meta-analysis
did not include target lesion revascularisation. Therefore, dif-
ferent from the IVUS-XPL trial showing the benefit of IVUS
due primarily to less frequent TLR events?, major adverse car-
diac events, even excluding the target lesion revascularisation
events in this meta-analysis, were less frequent with IVUS guid-
ance than with angiography guidance®. Lastly, according to the
ADAPT-DES (Assessment of Dual AntiPlatelet Therapy With
Drug Eluting Stents) study, the largest all-comers observational
study (n=8,583)3, IVUS was utilised in 3,349 patients (39%), and
larger-diameter devices, longer stents, and/or higher inflation

*Corresponding author: Division of Cardiology, Severance Cardiovascular Hospital, Yonsei University College of Medicine,
50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, South Korea. E-mail: mkhong6l@yuhs.ac

© Europa Digital & Publishing 2018. All rights reserved.

The opinions expressed in this article are not necessarily those of the Editors of Asialntervention.

6-L'7'8T0Z uonuaniduesy i

SYTIVArIV/Y Y21 0T “10d

-



pd
23
2
=
-
[1:]
=
<
(-]
=
=3
o
=
N
o
=
&
5
~
)
©

pressure were used in the IVUS-guided cases. At one year, pro-
pensity-adjusted multivariable analysis revealed that IVUS guid-
ance vs. angiography guidance was associated with reduced
definite/probable stent thrombosis (0.6% vs. 1.0%, p=0.003),
myocardial infarction (2.5% vs. 3.7%, p=0.004), and a compos-
ite of adjudicated major cardiac events (cardiac death, myocar-
dial infarction, or stent thrombosis) (3.1% vs. 4.7%, p=0.002).
The benefits of IVUS were especially evident in patients with
acute coronary syndromes and complex lesions®.

Contrary to these findings*, in this issue of Asialntervention,
Watanabe et al in their study failed to demonstrate the clinical use-
fulness of IVUS guidance for target vessel revascularisation in the
patients treated with first-generation DES®.

Article, see page 26

They sought to evaluate the clinical impact of IVUS use in first-
generation DES implantation from the Coronary REvascularisation
Demonstrating Outcome study in Kyoto (CREDO-Kyoto) PCl/
CABG registry cohort-2. As a retrospective cohort study, they
selected the patients treated with first-generation DES without
acute myocardial infarction, and compared clinical outcomes
between the two groups of patients with or without IVUS use
(IVUS-guided group [n=2,768] vs. angiography-guided group
[n=2,000]). There was no significant difference between the
groups in the cumulative incidence of target vessel revasculari-
sation (21.5% vs. 22.2%, p=0.57). Even after adjustment for
confounders, the risk of IVUS guidance relative to angiography
guidance for target vessel revascularisation remained neutral (HR
1.09, 95% CI: 0.90-1.32, p=0.37). Thus, they concluded that
IVUS-guided PCI as compared with angiography-guided PCI was
not associated with a lower risk for target vessel revascularisation
in patients treated with first-generation DES.

Failure to demonstrate the clinical usefulness of IVUS-guided
DES implantation in this study might be attributed to the follow-
ing reasons. First, the definition of IVUS usage was too obscure.
They did not differentiate the use of IVUS according to the tim-
ing of IVUS examination, and included the IVUS usage for
pre-stent deployment, post-stent deployment, or both strategies.
Thus, the effect of IVUS usage particularly for stent optimisa-
tion, which can be most important during PCI, was not accu-
rately addressed. According to the previous IVUS-XPL trial!,
even among the patients with IVUS guidance, the clinical out-
comes were totally different between the patients meeting the
IVUS criteria for stent optimisation and those who did not meet
the IVUS criteria (1.5% vs. 4.6%; HR 0.31, 95% CI: 0.11-0.86,
p=0.02). Thus, the study evaluating the clinical efficacy of IVUS
requires appropriate analyses of the measurements of IVUS para-
meters after DES implantation. Moreover, the lack of analyses of
IVUS parameters raises the question of the extent to which the
stent optimisation by IVUS was achieved in the IVUS-guided
group. It is not a simple matter of usage or non-usage of IVUS,
but whether the improvement of clinical outcomes is accompa-
nied by “appropriate use of IVUS”, i.e., the extent of stent opti-
misation by IVUS usage. The interpretation of IVUS images

is not intuitive, but requires a careful understanding of what is
important'. Second, this study was not a randomised study but
an observational study with a modest sample size. Third, the
authors only included patients treated with first-generation DES,
which are not widely used in current practice. Fourth, in this
study, all-comers treated with DES were included. Patients with
chronic total occlusions were only 15.9% in the IVUS group, and
the proportion of patients with a larger than 28 mm stent was
52.8%. However, rather than routine use of IVUS for stent opti-
misation, IVUS usage (particularly for complex lesions) could
be more beneficial. Although they tried subgroup analyses, the
number of patients could be too small to detect the clinical effi-
cacy of IVUS for each subgroup, something which was different
from the previous ADAPT-DES study”.

However, it is notable that there was a trend towards a bene-
ficial effect in small vessels in subgroup analyses, indicating the
beneficial effect of IVUS particularly for small vessels. Also, the
final balloon pressure was statistically greater in the IVUS group
at 20 atm vs. 18 atm (p<0.0001), although the authors did not
include the analyses of quantitative coronary angiography after
stent implantation, which would be essential to confirm the dif-
ferences in angiographic results between the two groups. Lastly,
although the authors failed to demonstrate the superiority of the
IVUS-guided group for target vessel revascularisation, the superi-
ority of the IVUS-guided group was observed for all-cause death
(HR 0.85, 95% CI: 0.73-0.99, p=0.04), myocardial infarction
(HR 0.75, 95% CI: 0.59-0.95, p=0.02), and major adverse cardiac
events (HR 0.88, 95% CI: 0.79-0.97, p=0.01) for the propensity
score-matched cohort.

Taken together, the present study provides valuable lessons
in terms of (i) the importance of appropriate IVUS usage in
selected patients rather than routine usage along with appro-
priate interpretation of the IVUS images', (ii) the necessity
of well-designed randomised trials, (iii) the need for cautious
interpretation of negative findings of retrospective analyses
with modest sample sizes, and (iv) the requirement for ana-
lyses of the parameters of quantitative coronary angiography

and IVUS measurements.

Conflict of interest statement
The authors have no conflicts of interest to declare.
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EDITORIAL

Transcatheter aortic valve implantation in rheumatic aortic

stenosis

Transcatheter aortic valve implantation (TAVI) has become an estab-
lished treatment for patients with severe aortic valve stenosis (AS)
who are inoperable or at high surgical risk!%, and an attractive alter-
native in intermediate surgical-risk patients’®. Two years after TAVI
achieved European commercial approval (CE mark), the technology
became established in Asia’. As with the global experience, TAVI
has been increasingly applied in Asia to off-label indications such
as bicuspid AS'?, degenerated surgical bioprosthesis (valve-in-valve
TAVI)'!, non-calcific AS'?, and pure aortic regurgitation'.
Rheumatic heart disease (RHD), although declining in incidence
over the past few decades, is still relatively prevalent in many
parts of Asia. With better treatment of patients with RHD, their life
expectancy is expected to increase, and it is likely that we in Asia
may face more patients with rheumatic AS. It is not uncommon for
patients with rheumatic AS to have had several episodes of heart
valve surgery for mitral and tricuspid valve pathologies. Due to the
previous sternotomies, longstanding cardiac disease and advancing
age, many of these patients will be at elevated risk for aortic valve
replacement. Thus, TAVI may have a unique role in such patients.

© Europa Digital & Publishing 2018. All rights reserved.

Paul T.L. Chiam, Deputy Editor, Asialntervention

The pathology of rheumatic AS is, however, quite distinct as
it is due to commissural fusion, leaflet fibrosis and thickening,
without significant calcification. One of the concerns of using
TAVI in such patients is whether the transcatheter heart valve
can be well anchored. Our group has previously demonstrated
that, in a patient with systemic lupus erythematosus-associated
AS (where the pathology was leaflet thickening without valve
calcification), a SAPIEN XT valve (Edwards Lifesciences,
Irvine, CA, USA) was implanted in a stable position'?. As rheu-
matic AS involves a similar pathology to that of leaflet thicken-
ing and fibrosis, it is likely that a transcatheter valve could be
successfully anchored. What remains uncertain is if the com-
missural fusion would be “split”, as with mitral valvuloplasty,
or if the annulus would merely be stretched to accommodate
the new valve. There have been very few reports of TAVI in
rheumatic AS'*15, and the latest report by Gunasekaran et al'®
in this issue of Asialntervention adds to the growing knowledge
of this niche application.

Article, see page 35
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In their report, Gunasekaran et al'® describe a 70-year-old lady
with mitral valve surgery on two previous occasions and severe
comorbidities, presenting with symptomatic severe rheumatic
AS. Due to her high surgical risk, TAVI was chosen as the pre-
ferred treatment option by the local Heart Team despite a lack of
leaflet or annular calcification, and a SAPIEN 3 valve (Edwards
Lifesciences) was successfully implanted without paravalvular
leak and with satisfactory valve function at six months.

It appears that TAVI is a feasible alternative in rheumatic
AS. In this author’s experience of seven cases of rheumatic AS
(unpublished data), TAVI, using either the SAPIEN or CoreValve
(Medtronic, Minneapolis, MN, USA) prostheses, was success-
ful in all cases with durable results at one year. With newer-
generation TAVI devices which have an outer skirt (to reduce
paravalvular leak) or recapturability (to enhance accurate deploy-
ment), the outcomes of TAVI in rheumatic AS can be expected
to improve.

As the benefit-risk ratio of TAVI in rheumatic AS becomes
more favourable, TAVI may become the first treatment choice
for many patients with RHD who have undergone various inter-
ventions for mitral or tricuspid disease. This will have a signi-
ficant impact in Asia where more patients with chronic RHD
may present with severe rheumatic AS due to a general rise in
longevity.

There are, however, questions that remain unanswered. What
is the exact mechanism of the transcatheter valve expansion
when deployed within a rheumatic AS, and what is the dura-
bility of TAVI in these rheumatic patients who are generally
younger and may still have an ongoing low grade inflamma-
tory response? This is one area of TAVI where Asia should and
could take the lead to understand better the role(s) of TAVI in
rheumatic AS.

References

1. Leon MB, Smith CR, Mack M, Miller DC, Moses JW,
Svensson LG, Tuzcu EM, Webb JG, Fontana GP, Makkar RR,
Brown DL, Block PC, Guyton RA, Pichard AD, Bavaria JE,
Herrmann HC, Douglas PS, Petersen JL, Akin JJ, Anderson WN,
Wang D, Pocock S; PARTNER Trial Investigators. Transcatheter
aortic-valve implantation for aortic stenosis in patients who can-
not undergo surgery. N Engl J Med. 2010;363:1597-607.

2. Smith CR, Leon MB, Mack MIJ, Miller DC, Moses JW,
Svensson LG, Tuzcu EM, Webb JG, Fontana GP, Makkar RR,
Williams M, Dewey T, Kapadia S, Babaliaros V, Thourani VH,
Corso P, Pichard AD, Bavaria JE, Herrmann HC, Akin JJ,
Anderson WN, Wang D, Pocock SJ; PARTNER Trial Investigators.
Transcatheter versus surgical aortic-valve replacement in high-
risk patients. N Engl J Med. 2011;364:2187-98.

3. Makkar RR, Fontana GP, lJilathawi H, Kapadia S,
Pichard AD, Douglas PS, Thourani VH, Babaliaros VC, Webb JG,
Herrmann HC, Bavaria JE, Kodali S, Brown DL, Bowers B,
Dewey TM, Svensson LG, Tuzcu M, Moses JW, Williams MR,
Siegel RJ, Akin JJ, Anderson WN, Pocock S, Smith CR, Leon MB;

PARTNER Trial Investigators. Transcatheter aortic-valve replace-
ment for inoperable severe aortic stenosis. N Engl J Med. 2012;
366:1696-704.

4. Kodali SK, Williams MR, Smith CR, Svensson LG,
Webb JG, Makkar RR, Fontana GP, Dewey TM, Thourani VH,
Pichard AD, Fischbein M, Szeto WY, Lim S, Greason KL,
Teirstein PS, Malaisrie SC, Douglas PS, Hahn RT, Whisenant B,
Zajarias A, Wang D, Akin JJ, Anderson WN, Leon MB;
PARTNER Trial Investigators. Two-year outcomes after trans-
catheter or surgical aortic-valve replacement. N Engl J Med.
2012;366:1686-95.

5. Adams DH, Popma JJ, Reardon MJ. Transcatheter aortic-
valve replacement with a self-expanding prosthesis. N Engl J
Med. 2014;371:967-8.

6. Reardon MJ, Adams DH, Kleiman NS, Yakubov SIJ,
Coselli JS, Deeb GM, Gleason TG, Lee JS, Hermiller JB Jr,
Chetcuti S, Heiser J, Merhi W, Zorn GL 3rd, Tadros P, Robinson N,
Petrossian G, Hughes GC, Harrison JK, Maini B, Mumtaz M,
Conte JV, Resar JR, Aharonian V, Pfeffer T, Oh JK, Qiao H,
Popma JJ. 2-Year Outcomes in Patients Undergoing Surgical or
Self-Expanding Transcatheter Aortic Valve Replacement. J Am
Coll Cardiol. 2015;66:113-21.

7. Leon MB, Smith CR, Mack MJ, Makkar RR, Svensson LG,
Kodali SK, Thourani VH, Tuzcu EM, Miller DC, Herrmann HC,
Doshi D, Cohen DJ, Pichard AD, Kapadia S, Dewey T,
Babaliaros V, Szeto WY, Williams MR, Kereiakes D, Zajarias A,
Greason KL, Whisenant BK, Hodson RW, Moses JW, Trento A,
Brown DL, Fearon WF, Pibarot P, Hahn RT, Jaber WA,
Anderson WN, Alu MC, Webb JG; PARTNER 2 Investigators.
Transcatheter or Surgical Aortic-Valve Replacement in
Intermediate-Risk Patients. N Engl J Med. 2016;374:1609-20.

8. Reardon MJ, Van Mieghem NM, Popma JJ, Kleiman NS,
Sondergaard L, Mumtaz M, Adams DH, Deeb GM, Maini B,
Gada H, Chetcuti S, Gleason T, Heiser J, Lange R, Merhi W,
Oh JK, Olsen PS, Piazza N, Williams M, Windecker S,
Yakubov SJ, Grube E, Makkar R, Lee JS, Conte J, Vang E,
Nguyen H, Chang Y, Mugglin AS, Serruys PW, Kappetein AP;
SURTAVI Investigators. Surgical or Transcatheter Aortic-Valve
Replacement in Intermediate-Risk Patients. N Engl J Med. 2017,
376:1321-31.

9. Chiam PT, Koh TH, Chao VT, Lee CY, See Tho VY, Tan SY,
Lim ST, Hwang NC, Sin YK, Chua YL. Percutaneous trans-
catheter aortic valve replacement: first transfemoral implant in
Asia. Singapore Med J. 2009;50:534-7.

10. Chiam PT, Chao VT, Tan SY, Koh TH, Lee CY, Tho VY,
Sin YK, Chua YL. Percutaneous transcatheter heart valve implan-
tation in a bicuspid aortic valve. JACC Cardiovasc Interv. 2010;3:
559-61.

11. Chiam PT, Ewe SH, Soon JL, Ho KW, Sin YK, Tan SY,
Lim ST, Koh TH, Chua YL. Percutaneous transcatheter aortic
valve implantation for degenerated surgical bioprostheses: the
first case series in Asia with one-year follow-up. Singapore Med J.
2016;57:401-5.



12. Krupa J, Chiam PT, Chua YL, Ewe SH. Feasibility of trans-
catheter aortic valve implantation in systemic lupus erythematosus
associated non-calcific aortic stenosis. Eur Heart J. 2014;35:1624.

13. Chiam PT, Ewe SH, Chua YL, Lim YT. First transcatheter
aortic valve implantation for severe pure aortic regurgitation in
Asia. Singapore Med J. 2014;55:103-5.

14. Bilge M, Alsancak Y, Ali S, Yasar AS. Concurrent Trans-
catheter Aortic Valve Implantation and Percutaneous Trans-

venous Mitral Commissurotomy for Totally Percutaneous

TAVI in rheumatic AS

Treatment of Combined Severe Rheumatic Aortic and Mitral
Stenosis. J Heart Valve Dis. 2015;24:286-9.

15. Akujuo AC, Dellis SL, Britton LW, Bennett EV Jr.
Transcatheter Aortic and Mitral Valve Implantation (TAMVI) in
Native Rheumatic Valves. J Card Surg. 2015;30:813-6.

16. Gunasekaran S, Ganesapandi R, Sivaprakasam MC,
Moorthy SKN. SAPIEN 3 valve implantation in rheumatic aortic
stenosis with a functioning mitral prosthesis: first case report
from India. Asialntervention. 2018;4:35-37.

x>
25
=
=
-
@
=
<
[1-]
=
=3
o
=
N
o
—
o0
I
=
—_
]
-
w




Sl-v1:v'810Z uonuaalaiesy W

VY TIVATIV/Y Y2y 0T (10d

EDITORIAL

Antegrade approach to cross a native aortic valve

Transcatheter aortic valve implantation (TAVI) has become a well-
established treatment for patients with high and intermediate sur-
gical risk symptomatic severe aortic stenosis (AS)'2. With the
widening of the indications for TAVI, the incidence of bicus-
pid valve in the TAVI cohort is now increasing®. Sometimes we
encounter difficulty in crossing a bicuspid aortic valve, due to its
anomalous anatomy, severe calcification, and enlarged ascending
aorta. It is important to have a bail-out solution for cases where
there is difficulty in crossing a native aortic valve in order to
accomplish transfemoral TAVI successfully.

In this issue of Asialntervention, Tay et al report a novel tech-
nique for crossing a Sievers type 0 bicuspid stenotic aortic valve*.

Article, see page 38

Multiple attempts were performed with various catheters and
wires; however, it remained difficult to cross the aortic valve.
Therefore, the authors performed a transseptal puncture and
guided the wire and the catheter to the left ventricle, crossing the
aortic valve to the aorta via the antegrade approach. After exter-
nalisation of the wire to the sheath in the femoral artery, the valve
was finally implanted via the retrograde transfemoral approach.

The antegrade approach has been used for percutaneous mitral
commissurotomy® since 1982 using the Inoue Balloon™ (Toray

© Europa Digital & Publishing 2018. All rights reserved.

Kentaro Hayashida*, Deputy Editor, Asialntervention

Industries, Inc., Tokyo, Japan), and is also predominantly used in
antegrade balloon aortic valvuloplasty in Japan®. Furthermore, this
approach was also used in the first TAVI case’ by Cribier et al.
Therefore, using this approach it is easy to cross a stenotic cal-
cified aortic valve and natural to use it for TAVI. This antegrade
transseptal approach is also used for some mitral procedures such
as percutaneous mitral valve repair (MitraClip™ [Abbott Vascular,
Santa Clara, CA, USA], etc.)®, and for left appendage closure
devices’. Therefore, in the current era, it is of the utmost impor-
tance for interventional cardiologists to learn this technique for the
future development of this field.

Despite the advent of smaller-profile sheaths in the current
era, the transfemoral approach still has some limitations, namely
difficulty in crossing a severely calcified aortic valve, and the
potential to cause vascular complications’®. The TAVI devices
currently available cannot be used via the antegrade approach,
because they are designed only for the retrograde transfemo-
ral approach and the rigidity of the devices hinders their ante-
grade use. To solve the current limitations of the transfemoral
approach, TAVI devices more compatible with the antegrade
approach, with softer, more flexible, and lower profiles, may be
developed in future. This case report has not only provided us



with a useful bail-out technique that we should keep in our tool-
box, but has also given us a glimpse into the future in terms of
the development of ideal TAVI devices.
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NATIONAL SOCIETY

Korean Society of Interventional Cardiology
(KSIC)

Hweung-Kon Hwang, Hyo-Soo Kim,

The history of the national society

The Korean Society of Interventional Cardiology (KSIC) is an academic association represent-
ing Korean interventional cardiologists. As of December 2017, it has 585 active members and
nine working groups including CTO, TRI, Bifurcation, Imaging and Physiology, Stent Failure,
Platelet Research, Complication and Structural Heart Disease.

KSIC was founded as a working group under the Korean Society of Cardiology on 19 June 1997, and
has served as the largest group in the field of cardiology. Currently, KSIC has become a representative
academic association of interventional cardiological practice in Korea, both in name and reality, since its
independence from the Korean Society of Cardiology in 2012. The current leadership of the KSIC com-
prises Professor Hyo-Soo Kim (Seoul National University Hospital) who is working as the Chairman
of the Board of Directors since 2016, and Professor Hweung-Kon Hwang (Konkuk University Medical
Center) who has been the President since 2017.

The mission of the KSIC is to promote research and development in the field of interventional treatment
for cardiovascular disease, to facilitate mutual understanding among members, and to protect patients with
cardiovascular disease in Korea. These objectives prompt us to hold an international academic confer-
ence twice a year, to have joint academic research, and to enforce a KPCI Certification System with the
Korean PCI (Percutaneous Coronary Intervention) Registry and the Korean TAVI (Transcatheter Aortic
Valve Implantation) Registry.

In particular, KSIC makes every effort to provide international scholars and domestic researchers with
opportunities to interact with each other through the international academic conferences held in January
and June/July every year, to report on the advances and excellence of domestic cardiovascular interven-

tion, and to introduce the latest overseas research results.

What does APSIC membership mean for the national society?

Since the academic and research fields of KSIC have grown rapidly over the last ten years, Korea has

emerged as the most influential country in interventional cardiology in the Asia Pacific region. Thus,

KSIC and APSIC are partners of growth and development in this field, maintaining a mutual friendship.
KSIC hopes to continue communication with Asian interventional cardiology societies through APSIC

in the future. In particular, KSIC is conducting a joint session with several Asian academic associations at

international academic conferences, and would like to invite APSIC, if possible.

What are the current issues related to the national society?

President

Chairman

@

Korean Society of
Interventional
Cardiology

A-902, Centreville
Asterium, 372,
Hangang-daero,
Yongsan-gu, Seoul,
140-821,

South Korea

E-mail: ksic@kscvi.org
Website:
www.kscvi.org
Office-bearers
President:
Hweung-Kon Hwang
Chairman:

Hyo-Soo Kim

Next meetings

KSIC 2018, the
14 |nternational
Winter Conference,
will be held 11-13
January 2018 in
Seoul.

The KSIC Summer
Conference 2018 will
be held 22-23 June
2018 in Busan.

In recent decades, thanks to the development of therapeutic materials and drugs as well as the efforts of domestic cardiovascular
intervention doctors, the management quality of cardiovascular diseases in Korea has greatly improved. The Korean national health
insurance system allows Korean patients to receive PCI at a low cost because the government has cut the medical costs. Thus, the

economic status of hospitals and the income of doctors in Korea is getting worse. Another issue in interventional practice here is

© Europa Digital & Publishing 2018. All rights reserved.



the government’s restriction on the number of guidewires and
balloon catheters being used, leading to substantial stress being
imposed on interventionists during procedures. KSIC is trying to
negotiate with the government to solve these issues in order to
achieve the independence of interventional doctors in the care of
their patients.

The domestic field of cardiovascular disease therapy has grown
rapidly with the help of the academic and industrial communities.
It is now time for the academic association to play a more active
public role. Reflecting this domestic situation, KSIC implemented
the KPCI Certification System some § years ago, and implemented
the Korean PCI Registry in 2014 and the Korean TAVI Registry in
2017. Regarding scientific activities, KSIC holds two conferences
annually in order to provide high-quality educational opportunities

to its members. About 1,500 Koreans participate in each academic

Korean Society of Interventional Cardiology

conference, which means that most practitioners in the national
field of cardiovascular disease attend. In addition to the private
international live courses in Korea such as ENCORE-SEOUL and
ASAN-LIVE, KSIC organises two nationwide conferences and is
doing its best to improve the ability of Korean doctors in the field

of cardiovascular disease.

What are the future vision/expectations/hopes
related to the national society?

As a representative academic association of cardiovascular inter-
vention in Korea, KSIC aims to provide its members with the
high-quality educational opportunities described above, as well as
to promote the stable development of domestic cardiovascular dis-
ease treatment methods, and ultimately to protect the interests of

its members and patients.
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CLINICAL RESEARCH

CORONARY INTERVENTIONS

A weighted angiographic scoring model (W-CTO score) to
predict success of antegrade wire crossing in chronic total
occlusion: analysis from a single centre

Roopali Khanna!, DM; Chandra M. Pandey?, PhD; Sonam Bedi?, MSc; Fauzia Ashfaq', PhD;
Pravin Goel'*, DM

1. Department of Cardiology, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India;
2. Department of Biostatistics, Sanjay Gandhi Post Graduate Institute of Medical Sciences, Lucknow, Uttar Pradesh, India
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Abstract

Aims: The aim of this study was to derive a weighted score model predicting success/failure of antegrade
wire crossing in chronic total occlusion (CTO) percutaneous coronary intervention (PCI).

Methods and results: Four hundred and four consecutive CTO cases (408 lesions) undergoing CTO-PCI
between January 2009 and March 2015 were included. Data were divided into two sets, namely “deriva-
tion” and “validation”, in a 70:30 ratio. The score was derived using multivariate analysis to identify inde-
pendent predictors of wire crossing failure from the derivation set (n=285 lesions) and validated on the
remaining 123 lesions (validation set). The overall procedural success rate was 83.6%. Independent predic-
tors of CTO-PCI failure and their contribution to the weighted score were a blunt stump (beta coefficient
2.12), length of occlusion >20 mm (beta coefficient 1.71), presence of calcification (beta coefficient 0.72),
presence of tortuosity (beta coefficient 1.06) and collateral with Rentrop grade <2 (beta coefficient 1.06).
The respective scores allotted were +2.0, +1.5, +1, +1, +1 (total 6.5), rounding the coefficient to the nearest
0.5. Score values of 0-2, >2-4 and >4 were classified as low, intermediate and high levels of difficulty for
CTO-PCI success and were associated with 98%, 74.2%, and 42.5% (p<0.0001), respectively, of antegrade
wire crossing success in the derivation set. This was also validated on the validation set with CTO success
in the three derived difficulty levels being 100%, 82.4% and 48.4%, respectively.

Conclusions: Our weighted angiographic CTO score is a strong predictor of final antegrade wire crossing
success and could be used in day-to-day clinical practice of CTO interventions.

*Corresponding author: Sanjay Gandhi Post Graduate Institute of Medical Sciences, Rae Bareli Road, Lucknow, Uttar Pradesh,

226014, India. E-mail: golf pgi@yahoo.co.in
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Abbreviations

B beta coefficient
CAD coronary artery disease
CTO chronic total occlusion

J-CTO score Japanese chronic total occlusion score
OR odds ratio

PCI percutaneous coronary intervention
TiMI Thrombolysis In Myocardial Infarction
W-CTO score weighted chronic total occlusion score

Introduction

With improving techniques and hardware for percutaneous coro-
nary intervention (PCI) and the increasing role of PCI in the man-
agement of obstructive coronary artery disease (CAD), chronic
total occlusions (CTO), being the most challenging subset, remain
the last or unconquered frontier'. Success in CTO-PCI, in addi-
tion to operator expertise, also depends on detailed angiographic
analysis of the CTO lesion®. The Japanese chronic total occlusion
score (J-CTO score) identifies five independent parameters which
could predict antegrade wire crossing success/failure with an equal
contribution for each predictor®.

We hypothesised that all independent angiographic predictors may
not have an equal contribution in predicting antegrade wire crossing
success/failure and therefore a weighted score might be more accu-
rate and useful for case selection in day-to-day practice. We therefore
aimed to study the lesion characteristics of our cohort of about 400
CTO patients over the last six years and to establish a weighted score
model predicting the level of difficulty of antegrade wire crossing.

Methods

Consecutive CTO-PCI cases between January 2009 and March
2015 were included in this study. The study protocol was approved
by the local ethics committee, and all procedures were performed
according to current international guidelines’. Baseline clinical and
angiographic parameters were recorded. Lesions were defined as
chronic total occlusion if the duration of occlusion was estimated
to be three months or more with TIMI 0 antegrade flow. The dura-
tion of occlusion was determined from the time of onset of clinical
symptoms, including timing of myocardial infarction or worsening
of chest symptoms. When the duration of occlusion was uncertain
and there was angiographic evidence of chronic occlusion it was
labelled as of indeterminate duration.

DEFINITIONS OF ANGIOGRAPHIC PREDICTORS

Detailed specific angiographic features of the CTO lesions are

described below.

1. Proximal stump/entry point: angiographic morphology of the
entry point was described as “tapered” in its favourable format
if the occluded segment started as a funnel-shaped ending of the
leading vessel or “blunt” in its adverse format.

2. Calcification: the presence of fluoroscopic calcification on
either still or moving images within the CTO segment was
assigned positive for calcification.

W-CTO score in CTO wire crossing

3. Bending/tortuosity: tortuosity was defined as bending of at least
>45° as assessed by angiography within the occluded segment
or the vessel in close proximity.

4. Occlusion length: occlusion length was measured from the
proximal end of the occlusion site to the most proximal point
of retrograde filling from the ipsilateral/contralateral collat-
eral. A simultaneous contralateral injection technique was
used if distal filling was not clear on a single antegrade shot.
Occlusion length was categorised into either <20 mm (favour-
able) or >20 mm (negative predictor) as per the consensus of
the EuroCTO Club®.

5. Presence of side branch at occlusion site: a side branch was
defined as being present if a branch originated within 3 mm
from the proximal endpoint of the occlusion (conventionally
a negative predictor for CTO wire crossing).

6. Ostial location: an ostial location was identified if the occlusion
was within 5 mm of the origin of the vessel (conventionally
a negative predictor for CTO wire crossing).

7. Collateral filling of the distal segment: the grade of collateral
filling of the distal vessel was based on a collateral grading
system of 0 to 3, according to the Rentrop and Cohen classi-
fication’. For the purpose of analysis, collateral filling grades
0-1 were combined into one category while grades 2 and 3
were combined into another category using filling of the dis-
tal vessel as the primary criterion irrespective of the source of
the collateral. Finally, a good opacification of the distal ves-
sel (grades 2 and 3) vs. poor collateral filling (grade 0, 1) was
compared.

8. Antegrade trickle was defined as a faint delayed trickle beyond
the proximal stump in a frame-by-frame analysis, which often
equates to the presence of microchannels in the absence of
bridging collaterals.

Technical success was defined as the ability to cross the
occluded segment successfully with a CTO wire antegradely, and
<20% residual stenosis with TIMI 3 flow. The primary endpoint
was final antegrade guidewire crossing success irrespective of the
time required in a single procedure. In cases of antegrade fail-
ure, and the procedure was completed by the retrograde technique
either in the same or in a second sitting, the case was still consid-
ered as an antegrade failure. Cases which previously failed, but
succeeded in the second antegrade attempt were on the contrary
categorised as CTO success.

STATISTICAL ANALYSIS
For each angiographic adverse predictor, considering a baseline
probability of success of 0.25 with its presence in a negative for-
mat and an alternative probability of success of 0.5 in its absence
at 95% power, and 5% level of significance, the minimum sample
size was estimated to be 190. Adding a design effect of 1.5, a total
of 285 cases were required for the study.

As failure of antegrade wire crossing was the primary event,
predictors of failure were identified using binary logistic regres-

sion analysis. The variables were not pre-specified and were
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identified using univariate analysis considering antegrade wire
crossing failure as the final outcome. Such identified univariate
variables were then used for multivariable logistic regression.

At the outset, the data were divided into two sets in a ratio of
70:30, the first set being the “derivation set” and the second set
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being the “validation set”, based on simple random sampling.
A weighted score was then derived for each identified multivariate
predictor in proportion to the respective beta coefficient obtained
for the same, rounded off to the nearest 0.5. A level of difficulty
score for a CTO procedure was then determined for each case in
the derivation set by assigning points for each of these predictors
present and then summing them all into a weighted CTO score
(W-CTO). As a next step, the derived scores were then applied to
each individual patient in the derivation data set and a hypotheti-
cal level of difficultly determined using cut-offs for probability
of success of more than 90%, 50-89% and <50% and assigning
them difficulty levels of low, intermediate and high, respectively.
The score model thus derived was then validated using a compu-
tation of the W-CTO score for each patient in the validation set
and matched for consistency using a Z-test. A p-value <0.05 was
considered significant. A goodness of fit was derived using the
Hosmer-Lemeshow test.

Having validated the W-CTO score, as a second step, our
derived W-CTO score was additionally applied to the entire data
set again and a level of difficulty for individual cases worked out
using this score model. The J-CTO score was also simultaneously
computed for each patient in the entire data set using the method-
ology described by Morino et al®.

The real-time predictability of the two scores was then com-
pared using receiver operating characteristic (ROC) curve analy-
sis'®. All computations were carried out using SPSS, Version 22
(IBM Corp., Armonk, NY, USA).

Results

Between January 2009 and March 2015, a total of 404 consecutive
patients with 408 CTO lesions underwent PCI at our centre and
formed the study cohort.

BASELINE DEMOGRAPHICS AND CTO ANGIOGRAPHIC
DETAILS

Table 1 shows the baseline demographics of the entire patient
subset including the age/sex distribution, risk factor profile, clini-
cal parameters and the CTO angiographic details and the success
and failure in the entire patient cohort. The mean age of sub-
jects was 57.1+9.4 years, with the majority (88.5%) male. About
one third of patients were diabetic, half were hypertensive, and
two fifths were smokers. About half of our patients had stable
angina alone. History of previous myocardial infarction was pre-
sent in 14.5%. The majority (80.9%) of cases had a relatively
preserved left ventricle ejection fraction (LVEF >50%). Single-
vessel disease was present in 57%, double-vessel disease in 36%,
and only 7% had triple-vessel disease. One hundred and eighty-
two (44.6%) of our patients had a total occlusion duration of less

than one year, while 192 (47.1%) had occlusion of more than
a year, and 34 (8.3%) had an indeterminate duration of occlusion.

LESION CHARACTERISTICS
Table 1 also presents a summary of the different angiographic
characteristics of the CTO lesions in the entire patient subset and
the related procedural success. The left anterior descending (LAD)
artery was the most common CTO vessel (42.6%), followed by
the right coronary artery (RCA: 40%) and left circumflex (LCx:
17.4%). An occlusion length of >20 mm was present in 46.8%,
36.8% had a blunt stump, 31.1% had a bend of >45° and 32.1%
of lesions had calcification. Bridging collaterals were seen in 13%
and the presence of a side branch at the proximal stump was present
in 26.5% of lesions. Previously attempted lesions were only 5.4%.
Classifying the lesions in accordance with the J-CTO score, 22.3%
of lesions were classified as easy, 27.5% as intermediate, 30.4% as
difficult, and 19.9% as very difficult with their J-CTO scores being
0, 1, 2 or >3, respectively, as depicted in Table 2. Antegrade wire
crossing success at the first attempt was obtained in a total of 334
(81.9%) CTO lesions. Amongst lesions where an antegrade attempt
failed (T4), a retrograde attempt was made in 30 cases of which 24
cases (80%) were successful and a second antegrade attempt was
made in twenty-two (22) lesions, of which 17 (77.2%) were suc-
cessful. Primarily 22 lesions were kept on medical follow-up alone.

PROCEDURAL CHARACTERISTICS

The procedural characteristics are presented in Table 3. The fem-
oral approach was used in 13% of cases, the radial approach in
43%, a combined radial and femoral approach in 17% of cases,
and a bilateral femoral approach in 26%. Contralateral injection
to visualise the occluded segment filling through contralateral col-
laterals was carried out in 285 (69.8%). In the remaining 31.2%
of cases, the distal vessel was visualised either through ipsilateral
collaterals or antegrade trickle through a recanalised segment or
bridging collaterals. In all cases, the antegrade approach was tried
initially with a wire escalation strategy followed by parallel wiring
if the wire went subintimal. If both techniques failed, then it was
perceived as CTO antegrade failure and a retrograde approach was
carried out depending upon the operator decision. Microcatheter
support plus a Fielder XT (Asahi Intecc, Aichi, Japan) wire tech-
nique was used in 244 (59.6%) with success achieved in 164
(40.2%) cases. A parallel wire technique was attempted in 72
(17.6%) cases and a penetration technique to cross the CTO lesion
was attempted in 99 (24.3%) cases. Gaia wires (Asahi Intecc)
were available for use only after August 2013 (the last one and
a half years) so the experience to a large extent is from the pre-
Gaia era. In total, 24 (5.8%) cases had a Gaia wire used, with
success achieved in 22 (91.6%). Crusade catheter-based paral-
lel wiring (Kaneka, Osaka, Japan) was also available only after
August 2013. The antegrade dissection re-entry technique using
the CrossBoss™ and Stingray™ coronary CTO crossing and re-
entry devices (Boston Scientific, Marlborough, MA, USA) were
not available during this study.



Table 1. Clinical and angiographic lesion characteristics in the study patients.

Total population,

Derivation set,

W-CTO score in CTO wire crossing

Validation set,

Variables N=408 (%) N=285 (%) N=123 (%)

Age (years) 57.1£9.4 57.7+9.5 56.1+9.3 0.18*
Male sex 361 (88.5%) 251 (88.1%) 110 (89.4%) 0.69
Diabetes 131 (32.1%) 84 (29.5%) 47 (38.2%) 0.08
Hypertension 204 (50%) 141 (49.5%) 63 (51.2%) 0.75
Smoking 173 (42.1%) 119 (41.8%) 54 (43.9%) 0.69
LVEF >50% 330 (80.9%) 18 (6.3%) 11 (8.9%)

30-50% 49 (12%) 37 (13%) 12 (9.8%) 0.45

<30% 29 (7.1%) 230 (80.7%) 100 (81.3%)
Clinical symptom CSA 233 (57.1%) 155 (54.4%) 78 (63.4%)

ACS 116 (28.4%) 82 (28.8%) 34 (27.6%) 0.08

Ml 59 (14.5%) 48 (16.8%) 11 (9.0%)
Lesion site LAD 174 (42.6%) 114 (40%) 60 (48.8%)

LCx 71 (17.4%) 52 (18.2%) 19 (15.4%) 0.26

RCA 163 (40%) 119 (41.8%) 44 (35.8%)
Duration of occlusion | 3 months to 1 year 182 (44.6%) 132 (46.3%) 50 (40.7%)

>1 year 192 (47.1%) 133 (45.9%) 61 (49.5%) 0.33

Indeterminate 34 (8.3%) 22 (7.7%) 12 (9.7%)
Proximal cap blunt 150 (36.8%) 97 (34%) 53 (43.1%) 0.08
Side branch present 108 (26.5%) 71 (24.9%) 37 (30.1%) 0.28
Bridging collaterals present 53 (13%) 37 (13%) 16 (13%) 0.99
Length of occlusion >20 mm 191 (46.8%) 131 (46%) 60 (48.8%) 0.60
Calcification present 131 (32.1%) 92 (32.3%) 39 (31.7%) 0.91
Tortuosity present 127 (31.1%) 90 (31.6%) 37 (30.1%) 0.76
Ostial 53 (13%) 34 (11.9%) 19 (15.4%) 0.33
Antegrade trickle present (microchannels) 148 (36.3%) 107 (37.5%) 41 (33.3%) 0.42
Rentrop grade <2 355 (87%) 243 (85.3%) 112 (91.1%) 0.11
Ipsilateral collateral present 189 (46.3%) 134 (47%) 55 (44.7%) 0.67
Contralateral collateral present 184 (45.1%) 124 (43.5%) 60 (48.8%) 0.33
In-stent lesion 14 (3.4%) 9 (3.2%) 5(4.1%) 0.77
Previous failed attempt 22 (5.4%) 17 (6%) 5(4.1%) 0.44
J-CTO score 1.52+1.1 1.6+1.1 1.6x1.2 0.52*
Total AG success 341 (83.6%) 235 (82.5%) 106 (86.2%) 0.35

circumflex artery; MI: myocardial infarction; RCA: right coronary artery

*Mann-Whitney test. ACS: acute coronary syndrome; AG: antegrade; CSA: chronic stable angina; LAD: left anterior descending artery; LCx: left

DERIVATION AND VALIDATION SET ANALYSIS AND
DEVELOPMENT OF WEIGHTED SCORES

The baseline clinical characteristics of cases stratified into two
data sets in a proportion of 70:30 with n=285 in the “derivation
set” and n=123 in the “validation set” are shown in Table 1. The

two sets were matched for all independent variables.

Table 2. The J-CTO score distribution and related success in the
entire patient data set.

J-CTO score | Number of patients (%) N=408 | CTO success (%)

0 91 (22.3%) 100%

1 112 (27.5%) 95.5%

2 124 (30.4%) 81.5%
>3 81 (19.9%) 51.9%

UNIVARIATE/MULTIVARIATE PREDICTORS
Table 4 shows the univariate predictors of antegrade wire cross-
ing failure in the derivation set. Factors with a significant p-value
on univariate analysis were then assessed by multivariate analy-
sis. The multivariate predictors including their beta coefficients
(B) and odds ratio (OR) predicting failure are shown in Tahle 5.
Blunt stump (f=2.07; OR 7.9, 95% CI: 3.66-17.08; p<0.001),
length of occlusion >20 mm (p=1.54; OR 4.68, 95% CI: 2.09-
10.47; p<0.001), presence of calcification (f=0.81; OR 2.25, 95%
CI: 1.06-4.77; p=0.036), presence of tortuosity (p=1.11; OR 3.02,
95% CI: 1.43-6.39; p=0.004), and collateral with Rentrop grade
<2 (f=1.09; OR 2.97, 95% CI: 1.22-7.21; p=0.016) emerged as
independent predictors of CTO-PCI failure.

The score assigned to each independent variable was derived in
proportion to its beta coefficient (Tahle 5). For each CTO lesion,
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Table 3. Procedural characteristics in the study patients.

Approach Bilateral femoral

| N=408 (%)
157 (39%)

Radial

123 (30%)

Femoral+radial

128 (31%)

Contralateral injection needed

285 (69.8%)

CTO wiring technique (microcatheter)

408 (100%)

Microcatheter +Fielder XT (loose tissue tracking)

244 (59.6%)

+Penetration technique

99 (24.3%)

+Parallel wire technique

72 (17.6%)

+Gaia wire 24 (5.8%)

Balloon crossing difficulty 36 (8.8%)

Anchoring balloon technique 10 (2.5%)

Rotablation 2 (0.5%)
GuideLiner 5(1.2%)
Tornus 6 (1.4%)
Newer devices | Gaia wire 24 (5.8%)
(after August
2013) Crusade 17 (4.2%)
Mean contrast volume (ml) 295 (150-800)
Mean number of stents per patient 1.68

all applicable score values were then summed to obtain a total dif-
ficulty level of that lesion as per our new score model (W-CTO).
The total weighted score thus derived with a maximum of 6.5
(W-CTO score) was then segregated into three levels of difficulty
as per predefined criteria in methodology. The difficulty levels
thus derived ascribed a low level of difficulty to 0-2, intermedi-
ate to 2.5-4 and high >4. The success rate of CTO-PCI was 98%,
74.2% and 42.5%, in low, intermediate and high levels of diffi-
culty W-CTO scores, respectively.

The levels of difficulty cut-offs as derived from the new score
model in the derivation set were then applied to the validation set
and a predictive value for CTO-PCI success was worked out on the
validation set. Figure 1 shows the matching of the difficulty level
computation in the derivation and validation sets using the Z-test.
The goodness of fit for our model using the Hosmer-Lemeshow test
was significant at a level of 0.86 with an x* of 2.594.

COMPARISON OF THE WEIGHTED W-CTO SCORE WITH THE
J-CTO SCORE

Figure 2 shows the predictive accuracy of our weighted score
model (W-CTO) and the existing J-CTO score by applying both
the scores on the entire data set (Figure 2). The predictability

Table 4. Univariate predictors amongst clinical and lesion-related variables in the “derivation” data set.

Variables ‘ OR ‘ 95% CI ‘ B coefficient ‘ p-value
Age (years) 1.03 0.99-1.06 0.03 0.07
Male sex 2.38 0.69-8.12 0.87 0.17
Diabetes 0.92 0.47-1.81 -0.09 0.80
Hypertension 1.25 0.68-2.29 0.22 0.48
Smoking 1.23 0.67-2.28 0.21 0.50
Presenting problem (ref: CSA) ACS 0.53 0.25-1.11 -0.63 0.09
Ml 0.31 0.11-0.93 -1.17 0.036
Duration (ref: <1 year) >1 year 1.68 0.89-3.15 0.52 0.109
Lesion (ref: LAD) RCA 1.35 0.69-2.64 0.29 0.386
LCx 0.97 0.39-2.4 -0.03 0.947
LVEF fraction (ref: >50%) 30-50% 1.31 0.56-3.08 0.27 0.535
<30% 0.59 0.13-2.68 -0.52 0.498
Proximal cap blunt 8.30 4.14-16.66 2.12 <0.001
Side branch present 2.68 1.41-5.09 0.99 0.003
Bridging collaterals present 1.62 0.71-3.69 0.48 0.249
Length of occlusion >20 mm 5.61 2.69-11.31 1.71 <0.001
Calcification present 2.05 1.10-3.82 0.72 0.024
Tortuosity present 2.89 1.55-5.41 1.06 <0.001
Ostial present 2.60 1.17-5.76 0.96 0.019
Antegrade trickle present 4.55 1.96-10.54 -1.5 <0.001
Rentrop grade <2 4.55 1.38-5.98 1.06 0.005
In-stent 0.58 0.07-4.74 -0.55 0.61
Previous attempt 1.48 0.46-4.76 0.39 0.506

ACS: acute coronary syndrome; Cl: confidence interval; CSA: chronic stable angina; LCx: left circumflex artery; LVEF: left ventricular ejection fraction;
MI: myocardial infarction; OR: odds ratio; RCA: right coronary artery




W-CTO score in CTO wire crossing

Table 5. Independent predictors for CTO-PCI failure on multivariate analysis and their weighted contribution to W-CTO score.

Variahles ‘ B coefficient ‘ p-value ‘ OR (95% CI) ‘ Score
Proximal cap blunt 2.07 <0.0001 7.90 (3.65-17.08) +2
Length of occlusion >20 mm 1.54 <0.0001 4.68 (2.09-10.47) +1.5
Tortuosity present 1.11 0.004 3.02 (1.43-6.39) +1
Rentrop grade <2 1.09 0.016 2.97 (1.22-7.21) +1
Calcification present 0.81 0.036 2.25(1.06-4.77) +1
Total score (W-CTO) +6.5
Cl: confidence interval; OR: odds ratio

1207 p=0.265
100

M Derivation group
M Validation group

80
p=0.363

60
48.5

42.5
40+

20

Level of difficulty low
W-CTO score 0-2

Level of difficulty intermediate  Level of difficulty high

W-CTO score 2.5-4 W-CTO score >4

Figure 1. Matching of success rate in different lesions in the
“derivation” and “‘validation” sets stratified into three levels of
difficulty, namely low, intermediate and high, using the derived
W-CTO scores.

of antegrade wire crossing success was demonstrated to be bet-
ter with the W-CTO score as compared to the J-CTO score (ROC
AUC of 0.82 [J-CTO] vs. 0.86 [W-CTO], p=0.009).

PROCEDURE-RELATED COMPLICATIONS

In-hospital death occurred in a total of four cases (1%). Coronary
perforation leading to pericardial tamponade occurred in four cases
(1%). No patient required temporary or permanent haemodialysis
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Figure 2. ROC curves comparing the predictive value of guidewire
crossing success/failure using the W-CTO and J-CTO scores from the

entire data set.

and no cases of radiation-induced cutaneous injury occurred in our
study population. No patient required emergency CABG.

Discussion

This is a single-centre analysis of 404 consecutive patients who
underwent antegrade CTO-PCI. An angiographic scoring sys-
tem to predict CTO-PCI success/failure has been attempted
before>®!"15. A large proportion of this data is from a Japanese
or European population and none from Indian patients, who have
smaller calibre vessels, more diffuse disease and a younger age
at presentation'®'”. The J-CTO score is a commonly used scoring
model and was derived from a study on 479 CTO cases. Our data
included an almost equally large number of CTO lesions (n=408),
if not more. However, the time duration during which the cases
were collected was about two years in the J-CTO registry and six
years in our study, ours being a single-centre study.

Our total success rates of 100%, 95.5%, 81.5% and 51.9% for
lesions with J-CTO levels of difficulty of 0, 1, 2, and >3, respec-
tively, were in line with the success rates observed in the J-CTO
registry of 97.8%, 92.3%, 88.4%, and 73.3% with levels of diffi-
culty 0, 1, 2 & >3, respectively. The distribution pattern of the level
of difficulty of different lesions in our data set using the already
published J-CTO scores conformed to the spectrum of CTO cases
in the J-CTO registry, suggesting no major difference of lesion
types in terms of the level of difficulty between the two data sets.

WHY A WEIGHTED SCORE

Predictors of antegrade wire crossing may not contribute equally
to the outcome of the CTO success. The weighted contribution
of each variable was also evident through the differing beta coef-
ficients and odds ratios observed in the multivariate regression
analysis of the J-CTO registry data, a point which was brought
out by the authors in discussion but was somehow discarded in
working out the score model considering the different coefficients
to be in close proximity. However, on in-depth analysis of the
J-CTO results, one finds that a few of the coefficients were at least
twice the minimum, giving a relative importance of at least two
times. In the light of the same thought, our weighted score model
(W-CTO score), with a total score of 6.5 and individual values as
shown in Tahle 3, could be more accurate when used on a wider
patient base by different operators in different patient subsets in

day-to-day clinical practice.

pg
@,
=
=
-
@
-
<
@
=
=%
o
=
N
o
—
2
o
®
N
(3]




pg
@,
=
=
-
(1]
-
<
(1]
=
=2
o
=
N
o
=
&
:j}
®
N
(3]

OTHER SCORE MODELS
In a recent study, Alessandrino et al proposed a clinical and
lesion-related (CL) score which included two clinical vari-
ables (history of CABG and history of MI) and four lesion-
related variables (blunt stump, lesion calcification, non-LAD
CTO, and lesion length >20 mm) as independent predic-
tors of unsuccessful CTO-PCI with a weighted score given to
each parameter''. In our study, since there were only two cases
of history of CABG, this did not affect the outcome analysis.
Recently, Galassi et al developed a weighted predictive score
model for technical failure in CTO-PCI. The ORA score included
three predictors of CTO failure: ostial location, Rentrop collat-
eral grade <2, and age >75, assigning 1, 2, and 1 points, respec-
tively's. However, this study included cases carried out via both
the antegrade and retrograde techniques, which was different from
our study which evaluated only antegrade wiring. As such, the
requirement for retrograde success could be somewhat different
from antegrade success.

PREDICTORS AS OBSERVED IN OUR STUDY VS.
PREDICTORS OBSERVED IN THE J-CTO REGISTRY

In this study, multivariate predictors of failure included a proxi-
mal blunt cap, lesion length >20 mm, presence of calcification and
tortuosity or bending within the lesion, similar to those noted in
the J-CTO registry. A “previous failed attempt”, which was a pre-
dictor in the J-CTO score, did not however stand out in our data
set, which might have been because of a difference in the types
of repeat cases or numbers of those being accepted for repeat
attempts by us vs. those in the J-CTO registry. Also, Syrseloudis
et al did not find a correlation between a previously failed attempt
and final CTO success'?.

In addition to the J-CTO score predictors, one important predictor
of failure in our study was a poor distal target vessel and/or its poor
opacification with collaterals, i.c., collaterals with Rentrop grade
<2. Louvard et al had also observed a mean Rentrop collateral grade
to be significantly higher in cases with CTO success compared to
failure (1.5+1 vs. 1.3+0.7, p=0.002), making it a predictor of CTO
antegrade wire crossing failure. We summed Rentrop collaterals
grade 2 and 3 together as a group with better collateral filling and
better distal vessel visualisation: this turned out to be a favourable
predictor for CTO success as compared to poor distal vessel filling
(Rentrop collateral grade 0-1 only) which proved to be negative.

There was no significant difference in the CTO-PCI success rate
with respect to the artery involved. This is different from one of
the earlier studies by Hasegawa et al, which showed lower proce-
dural success rates in RCA (71.8%) followed by LAD (74.8%) and
LCx (79.0%)"3. Maeremans et al showed a similar success rate of
CTO-PCI in all three vessels, as in our study'®. The periprocedural

complication rates were also comparable to the earlier studies*-?.

Limitations
Firstly, this study included only those cases which, as per the
operator, qualified to be managed interventionally as a whole. It is

likely that cases with very heavy calcification, very long occlu-
sions, or occlusion as part of diffuse TVD may have been left out,
leading to selection bias. Secondly, being a single-centre and a sin-
gle primary operator study there could be a case selection bias and
results could differ because of the different complexity of cases
selected for analysis. However, as mentioned earlier in the discus-
sion, our data set and the J-CTO registry data set were not dissimi-
lar with respect to distribution of level of difficulty of the lesions
and total success rates, both features helping to override the above
limitation to a large extent, if not completely.

Conclusions

We conclude that the weighted angiographic CTO score model
(W-CTO) derived by us is highly predictive of final antegrade
wire crossing success/failure and could be used as a predictive tool
in day-to-day practice in elective CTO-PCI patients.

Impact on daily practice

We believe that our weighted CTO score model, with a predic-
tive capacity as good as or even better than the prevalent J-CTO
score, could prove useful in prospective selection of cases for
CTO intervention. It should, however, be kept in mind that, with
rapidly advancing technology, new scoring models will need to
include the newer approaches and hardware.

Acknowledgements

We acknowledge the contribution of Mr Mritunjay Mishra,
research assistant, for data collection and documentation for the
study.

Conflict of interest statement
The authors have no conflicts of interest to declare.

References

1. Fefer P, Knudtson ML, Cheema AN, Galbraith D, Osherov AB,
Yalonetsky S, Gannot S, Samuel M, Weisbrod M, Bierstone D,
Sparkes JD, Wright GA, Strauss BH. Current perspectives on coro-
nary chronic total occlusions: the Canadian Multicenter Chronic
Total Occlusions Registry. J Am Coll Cardiol. 2012;59:991-7.

2. Joyal D, Afilalo J, Rinfret S. Effectiveness of recanalization
of chronic total occlusions: a systematic review and meta-analysis.
Am Heart J. 2010;160:179-87.

3. Shah PB. Management of coronary chronic total occlusion.
Circulation. 2011;123:1780-4.

4. Stone GW, Kandzari DE, Mehran R, Colombo A,
Schwartz RS, Bailey S, Moussa I, Teirstein PS, Dangas G, Baim DS,
Selmon M, Strauss BH, Tamai H, Suzuki T, Mitsudo K, Katoh O,
Cox DA, Hoye A, Mintz GS, Grube E, Cannon LA, Reifart NJ,
Reisman M, Abizaid A, Moses JW, Leon MB, Serruys PW.
Percutaneous recanalization of chronically occluded coronary
arteries: a consensus document: part 1. Circulation. 2005;112:
2364-72.



5. Rathore S, Matsuo H, Terashima M, Kinoshita Y, Kimura M,
Tsuchikane E, Nasu K, Ehara M, Asakura Y, Katoh Y, Suzuki T.
Procedural and in-hospital outcomes after percutaneous coronary
intervention for chronic total occlusions of coronary arteries 2002
to 2008: impact of novel guidewire techniques. JACC Cardiovasc
Interv. 2009;2:489-97.

6. Morino Y, Abe M, Morimoto T, Kimura T, Hayashi Y,
Muramatsu T, Ochiai M, Noguchi Y, Kato K, Shibata Y, Hiasa Y,
Doi O, Yamashita T, Hinohara T, Tanaka H, Mitsudo K; J-CTO
Registry Investigators. Predicting successful guidewire crossing
through chronic total occlusion of native coronary lesions within
30 minutes: the J-CTO (Multicenter CTO Registry in Japan) score
as a difficulty grading and time assessment tool. JACC Cardiovasc
Interv. 2011;4:213-21.

7. Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA,
Cercek B, Chambers CE, Ellis SG, Guyton RA, Hollenberg SM,
Khot UN, Lange RA, Mauri L, Mehran R, Moussa ID, Mukherjee D,
Nallamothu BK, Ting HH; American College of Cardiology
Foundation; American Heart Association Task Force on Practice
Guidelines; Society for Cardiovascular Angiography and
Interventions. 2011 ACCF/AHA/SCAI Guideline for Percutaneous
Coronary Intervention. A report of the American College of
Cardiology Foundation/American Heart Association Task Force on
Practice Guidelines and the Society for Cardiovascular Angiography
and Interventions. J Am Coll Cardiol. 2011;58:e44-122.

8. Sianos G, Werner GS, Galassi AR, Papafaklis M, Escaned J,
Hildick-Smith D, Christiansen EH, Gershlick A, Carlino M,
Karlas A, Konstantinidis NV, Tomasello SD, Di Mario C, Reifart N;
EuroCTO Club. Recanalisation of chronic total occlusions: 2012
consensus document from the EuroCTO club. Eurolntervention.
2012;8:139-45.

9. Cohen M, Rentrop KP. Limitation of myocardial ischemia by
collateral circulation during sudden controlled coronary artery
occlusion in human subjects: a prospective study. Circulation.
1986,74:469-76.

10. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing
the areas under two or more correlated receiver operating character-
istic curves: a nonparametric approach. Biometrics. 1988;44:
837-45.

11. Alessandrino G, Chevalier B, Lefévre T, Sanguineti F,
Garot P, Unterseeh T, Hovasse T, Morice MC, Louvard Y. A Clinical
and Angiographic Scoring System to Predict the Probability of
Successful First-Attempt Percutaneous Coronary Intervention in
Patients With Total Chronic Coronary Occlusion. JACC Cardiovasc
Interv. 2015;8:1540-8.

W-CTO score in CTO wire crossing

12. Syrseloudis D, Secco GG, Barrero EA, Lindsay AC,
Ghione M, Kilickesmez K, Foin N, Martos R, Di Mario C. Increase
in J-CTO lesion complexity score explains the disparity between
recanalisation success and evolution of chronic total occlusion
strategies: insights from a single-centre 10-year experience. Heart.
2013;99:474-9.

13. Hasegawa T, Godino C, Basavarajaiah S, Takagi K, Rezq A,
Latib A, Alaide C, Montorfano M, Carlino M, Colombo A.
Differences in the clinical and angiographic characteristics of
chronic total occlusion lesions in the three major coronary arteries.
J Interv Cardiol. 2014;27:44-9.

14. Tan KH, Sulke N, Taub NA, Watts E, Karani S, Sowton E.
Determinants of success of coronary angioplasty in patients with
a chronic total occlusion: a multiple logistic regression model to
improve selection of patients. Br Heart J. 1993;70:126-31.

15. Noguchi T, Miyazaki MD S, Morii I, Daikoku S, Goto Y,
Nonogi H. Percutaneous transluminal coronary angioplasty of
chronic total occlusions. Determinants of primary success and
long-term clinical outcome. Catheter Cardiovasc Interv. 2000;49:
258-64.

16. Kaul U, Bhatia V. Perspective on coronary interventions and
cardiac surgeries in India. Indian J Med Res. 2010;132:543-8.

17. Varghese PJ, Arumugum SB, Cherian KM, Wailey V, Farb A,
Virmani R. Atheromatous plaque reflects serum total cholesterol
levels: a comparative morphologic study of endarterectomy coro-
nary atherosclerotic plaques removed from patients from the south-
ern part of India and Caucasians from Ottawa, Canada. Clin
Cardiol. 1998;21:335-40.

18. Galassi AR, Boukhris M, Azzarelli S, Castaing M, Marza F,
Tomasello SD. Percutaneous Coronary Revascularization for
Chronic Total Occlusions: A Novel Predictive Score of Technical
Failure Using Advanced Technologies. JACC Cardiovasc Interv.
2016;9:911-22.

19. Maeremans J, Selleslagh P, Di Serafino L, Barbato E, Dens J.
Impact of negative lesion characteristics of chronic total occlusions
on procedural outcome and strategy. Acta Cardiol. 2013;68:
455-61.

20. Lansky AJ, Stone GW. Periprocedural myocardial infarction:
prevalence, prognosis and prevention. Circ Cardiovasc Interv.
2010;3:602-10.

21. Klein LW. Coronary artery perforation during interventional
procedures. Catheter Cardiovasc Interv. 2006;68:713-7.

22. Tepel M, Aspelin P, Lameire N. Contrast induced nephropa-
thy: a clinical and evidence based approach. Circulation. 2006;113:
1799-806.

>
@,
=
=
-
@
-
<
@
=
=%
o
=
N
o
—
o2
+
o
N
(3]




£€-92:7'8102 uonuaniajuersy M

€0000-£1-A-rIv/v¥ect 0T ‘10d

CLINICAL RESEARCH

CORONARY INTERVENTIONS

Intravascular ultrasound-guided versus angiography-guided
percutaneous coronary intervention with drug-eluting stents:
five-year outcomes from the CREDO-Kyoto PCI/CABG registry

Hiroki Watanabe', MD; Takeshi Morimoto?, MD; Hiroki Shiomi', MD; Yutaka Furukawa’, MD;
Yoshihisa Nakagawa*, MD; Kenji Ando’, MD; Kazushige Kadota®, MD; Takeshi Kimura'*, MD;
on behalf of the CREDO-Kyoto PCI/CABG registry investigators

1. Department of Cardiovascular Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan; 2. Division of Clinical
Epidemiology, Hyogo College of Medicine, Nishinomiya, Japan, 3. Division of Cardiology, Kobe City Medical Center General
Hospital, Kobe, Japan, 4. Division of Cardiology, Tenri Hospital, Tenri, Japan; 5. Division of Cardiology, Kokura Memorial
Hospital, Kitakyushu, Japan; 6. Division of Cardiology, Kurashiki Central Hospital, Kurashiki, Japan

This paper also includes supplementary data published online at: www.asiaintervention.org

Abstract

Aims: We sought to investigate the clinical impact of intravascular ultrasound (IVUS) use in first-genera-

KEYWORDS

o drug-eluting stent tion drug-eluting stent (DES) implantation as compared with angiography guidance only.

¢ intravascular
ultrasound

e stable angina

Methods and results: From the CREDO-Kyoto registry cohort-2, the current study population consisted
of 4,768 patients treated with first-generation DES only without acute myocardial infarction (AMI) at enrol-
ment. As a retrospective cohort study, we compared clinical outcomes between the two groups of patients
with or without IVUS use during the procedure (IVUS group: N=2,768, angiography group: N=2,000).
The outcome measures were target vessel revascularisation (TVR), target lesion revascularisation (TLR),
all-cause death, myocardial infarction, stent thrombosis, and major adverse cardiovascular events. There
was no significant difference between the groups in the cumulative incidence of TVR (21.5% vs. 22.2%,
p=0.57). Even after adjusting the confounders, the risk of IVUS use relative to angiography guidance for
TVR remained neutral (HR: 1.09, 95% CI: 0.90-1.32, p=0.37).

Conclusions: TVUS-guided PCI as compared with angiography-guided PCI was not associated with
a lower risk of TVR in non-AMI patients treated with first-generation DES.
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Kyoto, 606-8507, Japan. E-mail: taketaka@kuhp.kyoto-u.ac.jp

© Europa Digital & Publishing 2018. All rights reserved. SUBMITTED ON 23/12/2016 - REVISION RECEIVED ON I+ 08/07/2017/ 2 18/11/2017/ 3¢ 07/12/2017 - ACCEPTED ON 08/12/2017



Abbreviations

AMI acute myocardial infarction
BMS bare metal stent

CABG  coronary artery bypass grafting

cl confidence interval

DES drug-eluting stent

HR hazard ratio

IVUS intravascular ultrasound

Mi myocardial infarction

PCI percutaneous coronary intervention

RCT randomised controlled trial
STEMI  ST-elevation myocardial infarction
TVR target vessel revascularisation

Introduction

Intravascular ultrasound (IVUS) has been utilised in percutaneous
coronary intervention (PCI) not only for obtaining more accurate
information about the coronary anatomy and the implanted stents,
but also for earlier detection of procedure-related complications and
suboptimal stent expansion'=. Accordingly, previous observational
and randomised studies have demonstrated the clinical efficacy of
IVUS-guided PCI in the bare metal stent (BMS) era'*. However,
with the advent of drug-eluting stents (DES), several recent studies
have reported inconsistent results regarding the advantage of IVUS
guidance in PCI*®. Therefore, we aimed to investigate the long-term
clinical outcomes of IVUS-guided PCI as compared with angio-
graphy-guided PCI using DES in a large Japanese observational
database of patients undergoing first coronary revascularisation.

Editorial, see page 7

Methods

STUDY POPULATION

The Coronary REvascularization Demonstrating Outcome Study
in Kyoto (CREDO-Kyoto) PCI/CABG registry cohort-2 is a physi-
cian-initiated, non-company sponsored, multicentre registry which
enrolled consecutive patients who underwent first coronary revas-
cularisation in 26 centres in Japan between January 2005 and
December 2007 (Supplementary Appendix 1). The relevant review
boards or ethics committees in all participating centres approved
the research protocol. Because of retrospective enrolment, writ-
ten informed consent from the patients was waived; however, we
excluded those patients who refused to participate in the study
when contacted at follow-up. This strategy is in accordance with
the guidelines for epidemiological studies issued by the Ministry
of Health, Labor and Welfare of Japan.

Among 15,939 patients enrolled in this registry, the current
study population included 4,768 patients without acute myocar-
dial infarction (AMI) at enrolment, who underwent PCI using
DES only, after excluding 86 patients who refused study participa-
tion, 2,795 patients who underwent coronary artery bypass graft-
ing (CABQG), 4,721 AMI patients, 601 patients who had both DES
and BMS implantation, 2,502 patients who received BMS only,
and 466 patients who had no stent implantation (Figure 1). The

Clinical impact of IVUS-guided PCI in the DES era

CREDO-Kyoto PCI/CABG registry
15,939 patients
———————>[CABG arm: 2,795 patients |

‘,4’\ Refusal to participate: 86 patients

PClarm
13,058 patients
| Acute myocardial infarction: 4,721 patients
Combined use of DES and BMS: 601 patients
BMS only use: 2,502 patients
No stenting: 466 patients

\ 4
Current study population
4,768 patients undergoing DES

implantation
/ \

IVUS-guided PCI group Angiography-guided PCI group
2,768 patients 2,000 patients

Figure 1 Study flow chart. CABG: coronary artery bypass grafting;
CREDO-Kyoto registry: Coronary REvascularization Demonstrating
Outcome Study in Kyoto registry;, DES: drug-eluting stent;

IVUS: intravascular ultrasound; PCI: percutaneous coronary

intervention

study patients were classified into two groups according to the
use of IVUS during the procedure: 2,768 patients (58.1%) who
underwent IVUS-guided DES implantation (IVUS group) and
2,000 patients (41.9%) who underwent angiography-guided DES
implantation without the use of IVUS (angiography group).

DEFINITIONS AND ENDPOINTS

Definitions of baseline clinical characteristics have been described in
detail previously’. IVUS-guided PCI was defined as PCI with the use of
IVUS regardless of the type of IVUS catheter(s) or the timing of IVUS
examination (pre- or post-stent deployment or both). Angiography-
guided PCI was defined as PCI performed without IVUS use.

The outcome measures for the current analysis were target vessel
revascularisation (TVR), clinically driven TVR, target lesion revas-
cularisation (TLR), clinically driven TLR, all-cause death, myo-
cardial infarction (MI), definite stent thrombosis (ST), and major
adverse cardiac events (MACE), defined as a composite of all-cause
death, MI, or TVR. TVR was defined as any repeat revascularisa-
tion for the coronary vessels stented at the index PCI procedure.
TLR was defined as either repeat percutaneous or surgical revascu-
larisation for a lesion anywhere within the stent or the 5 mm borders
proximal or distal to the stent. Death was regarded as cardiac in ori-
gin unless obvious non-cardiac causes could be identified. MI was
defined according to the definition in the Arterial Revascularization
Therapy Study'®. Definite ST was defined as thrombosis at the tar-
get lesion, confirmed by angiography or autopsy in accordance with
the criteria of the Academic Research Consortium''.

DATA COLLECTION FOR BASELINE CHARACTERISTICS AND
FOLLOW-UP EVENTS

Demographic, angiographic, and procedural data were col-
lected from hospital charts or hospital databases according to
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the pre-specified definitions by experienced clinical research co-
ordinators from the study management centre (Research Institute
for Production Development, Kyoto, Japan) (Supplementary
Appendix 2). In this retrospective cohort study, data collection
for follow-up events was performed in 2010 and 2012. Collection
of follow-up information was mainly conducted through review
of the in-patient and out-patient hospital charts by the clinical
research co-ordinators, and additional follow-up information was
collected through contact with patients, relatives and/or referring
physicians by sending mails with questions regarding vital sta-
tus, subsequent hospitalisations, and status of antiplatelet therapy.
Death, MI, ST, and stroke were adjudicated by the clinical events
committee (Supplementary Appendix 3). Median follow-up dura-
tion was 1,864 (interquartile range [IQR]: 1,589-2,143) days.

STATISTICAL ANALYSIS

We expressed categorical variables as numbers and percentages,
and continuous variables as the meantstandard deviation. We
compared categorical variables with the ¥ test when suitable.
Otherwise, we used Fisher’s exact test. We compared continuous
variables with the Student’s t-test or the Wilcoxon rank-sum test
based on their distributions. We used the Kaplan-Meier method to
estimate cumulative incidences of the clinical events and evalu-
ated the difference with the log-rank test. Consistent with our pre-
vious reports, we used a multivariable Cox proportional hazards
model stratified by participating centres to estimate the effects of
PCI under IVUS use for the outcome measures by incorporating
37 clinically relevant risk-adjusting variables, as listed in Table 1
and Table 2, together with IVUS use. Proportional hazard assump-
tions for the risk-adjusting variables were assessed on the plots
of log (time) versus log (-log [survival]) stratified by the vari-
able and it was confirmed that the assumptions were acceptable
for all the variables. We calculated adjusted hazard ratios (HR)
and their 95% confidence intervals (CI). We could not conduct
multivariable adjustment for definite ST due to the small number
of events. Furthermore, as observational studies inevitably involve
the inherent limitations of measured and unmeasured confound-
ers, a propensity score-matching analysis was additionally per-
formed as a sensitivity analysis. A logistic regression model was
used to compute the propensity score for the use of [IVUS with
13 independent variables relevant to the use of IVUS (Table 1,
Table 2). Using the propensity score, patients in the IVUS group
were matched to ones in the angio group. Clinical outcomes were
compared between the IVUS and the angio groups in the propen-
sity score-matched cohorts. Cumulative incidence was estimated
by the Kaplan-Meier method and the difference was assessed with
the log-rank test. As all the clinically relevant variables were not
well matched, we conducted an adjusted comparison using Cox
proportional hazard models with 10 clinically relevant adjusting
variables (Table 1, Table 2). As in our previous reports, we dicho-
tomised continuous variables by using clinically relevant reference
values or median values. We also evaluated the effect of IVUS use
on TVR in several clinically relevant subgroups including diabetes

Table 1. Baseline patient characteristics.

Angiography

IVUS group

™ group
A N=2,000

Variables

Clinical characteristics

Age 68.5+9.8 68.5+10.2 0.91
*>75 years 845 (30.5%) 602 (30.1%) | 0.75
*Male gender 1,979 (71.5%) 1,433 (71.7%) | 0.91
Body mass index 23.7x3.4 23.9+35 0.03
*<25.0 kg/m? 1,855 (67.0%) 1,308 (65.4%) | 0.24
*Hypertension 2,347 (84.8%) 1,664 (83.2%) | 0.14
Diabetes mellitus 1,148 (41.5%) 861 (43.1%) | 0.28
*requiring insulin therapy 286 (10.3%) 241 (12.1%) | 0.06
*Current smoking 672 (24.3%) 530 (26.5%) | 0.08
*Heart failure (current and prior) 404 (14.6%) 310 (15.5%) | 0.39
*Multivessel disease 1,669 (60.0%) 1,188 (59.4%) | 0.53
*Mitral regurgitation 3-4/4 82 (3.0%) 88 (4.4%) 0.009
*Previous myocardial infarction 378 (13.7%) 348 (17.4%) | 0.0004
*Previous stroke 342 (12.4%) 226 (11.3%) | 0.27
*Peripheral vascular disease 236 (8.5%) 196 (9.8%) 0.13

Left ventricular ejection fraction | 61.5+12.5(2,556) | 60.0+13.1 (1,658) | 0.0003
<40% 173/2,556 (6.8%) | 154/1,658 (9.3%) | 0.003
*eGFR <30, without

haemodialysis 99 (3.6%) 80 (4.0%) 0.45
*Haemodialysis 139 (5.0%) 104 (5.2%) 0.78
*Atrial fibrillation 225 (8.1%) 160 (8.0%) 0.87
*Anaemia (haemoglobin o o

<110 g/d) 322 (11.6%) 246 (12.3%) | 0.48
*Thrombocytopaenia (platelet 5 3
<100*10970) 37 (1.3%) 27 (1.4%) 0.97
*COPD 87 (3.1%) 83 (4.2%) 0.07
*Liver cirrhosis 64 (2.3%) 49 (2.5%) 0.76
*Malignancy 243 (8.8%) 186 (9.3%) 0.54

Medication at discharge

Aspirin 2,732 (98.7%) 1,971 (98.6%) | 0.66
Thienopyridine 2,759 (99.7%) 1,995(99.8%) | 0.63
*Cilostazole 264 (9.5%) 138 (6.9%) 0.001
*Statin 1,603 (57.9%) 961 (48.1%) |<0.0001
*ACE-I/ARB 1,474 (53.3%) 962 (48.1%) | 0.0004
*B-blocker 720 (26.0%) 521(26.1%) | 0.98
*Calcium channel blocker 1,458 (52.7%) 1,005 (50.3%) | 0.10
*Nitrate 940 (19.7%) 838 (17.6%) |<0.0001
*Nicorandil 656 (23.7%) 401 (20.1%) | 0.003
*PPI 648 (23.4%) 365 (18.3%) |<0.0001
*H2 blocker 630 (22.8%) 390 (19.5%) | 0.007
*Warfarin 217 (7.8%) 149 (7.5%) 0.62

Categorical variables are expressed as number (%) unless otherwise indicated.
Continuous variables are shown as mean+SD. *Risk-adjusting variables selected for
the multivariable analysis. ACE-I/ARB: angiotensin-converting enzyme inhibitor/
angiotensin receptor blocker; COPD: chronic obstructive pulmonary disease;

eGFR: estimated glomerular filtration rate; IVUS: intravascular ultrasound; PPI: proton
pump inhibitor




Table 2. Angiographic and procedural characteristics.

Variahles

IVUS group

N=2,768

Angiography

group
N=2,000

Target lesion

*Unprotected LMCA| 117 (4.2%) 62 (3.1%) 0.04

*Proximal LAD 1,827 (66.0%) | 1,167 (58.4%) |<0.001

LAD 1,892 (68.4%) | 1,218 (60.9%) |<0.001

LCX 799 (28.9%) 659 (33.0%) 0.003

RCA 993 (35.9%) 789 (39.5%) 0.01

*Bifurcated lesion | 1,208 (43.6%) | 770 (38.5%) 0.0004

*Chronic total o o

P " 353 (12.8%) 383 (19.2%) |<0.0001
*Side branch stenting | 142 (5.1%) 128 (6.4%) 0.06
Sirolimus-eluting |5 537 (91 79%) | 1,892 (94.6%) | <0.0001
stent use
Implanted stents 2(1-2) 2(1-2) 0.26
Total stent length (mm)| 36 (23-56) 33 (18-56) 0.14

*>28 mm 1,570 (56.7%) | 1,053 (52.7%) | 0.005
i) S 2.75(2.5-3.0) | 2.5(2.5-3.0) | 0.004
diameter (mm)

*<3.0 mm 1,425 (51.5%) | 1,082 (54.1%) | 0.07
Final balloon pressure 18.4+3.5 17.2+3.6 <0.0001
(atmosphere) (3,752/3,984) | (2,631/2,830) ’
Categorical variables are expressed as number (%) unless otherwise
indicated. Continuous variables are shown as mean+SD or median
(interquartile range). *Risk-adjusting variables selected for the
multivariable analysis. IVUS: intravascular ultrasound; LAD: left anterior
descending coronary artery; LCX: left circumflex coronary artery;

LMCA: left main coronary artery; RCA: right coronary artery

mellitus, total stent length (<28 mm and >28 mm), multivessel
disease, minimum stent diameter (=3 mm or <3 mm), and the fre-
quency of IVUS use in each centre (>70% or <70%). Statistical
analyses were performed by a physician (H. Watanabe) with JMP
10.0 (SAS Institute Inc., Cary, NC, USA) software and by a stat-
istician (T. Morimoto) with SAS 9.4 (SAS Institute Inc.) software.
All the statistical analyses were two-tailed. P-values <0.05 were

considered statistically significant.

Results

BASELINE CHARACTERISTICS

Among the 4,768 study patients for the current analysis,
2,768 patients (58%) received DES implantation under IVUS use.
There was a sharply bipolar division regarding the prevalence of
IVUS use among the 26 participating centres with median of 79%:
more than 70% of the total PCI procedures were performed under
IVUS use in 16 centres (62%), while less than 30% of the total
PCI procedures were performed under IVUS use in eight centres
(31%) (Figure 2). The baseline characteristics are not very differ-
ent between the IVUS and the angiography groups, except for the
higher prevalence of patients with greater body mass index, severe
mitral regurgitation, previous myocardial infarction, and left
ventricular ejection fraction <40% in the angiography group than

Clinical impact of IVUS-guided PCI in the DES era
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Figure 2. Prevalence of IVUS use according to centre.
DES: drug-eluting stent; IVUS: intravascular ultrasound

in the IVUS group (Table 1). As for the medications at discharge,
cilostazole, statins, angiotensin-converting inhibitors/angiotensin
receptor blockers, nitrate, nicorandil, proton pump inhibitors and
H2 blockers were more often used in the IVUS group than in the
angiography group (Table 1). Regarding angiographic and proce-
dural characteristics, patients in the IVUS group more often had
the target lesions in an unprotected left main artery, and proximal
left anterior descending artery, as well as bifurcation lesions, but
less often had chronic total occlusion, and the target lesions in
the left circumflex artery, and right coronary artery (Table 2). The
IVUS group had larger minimal stent diameter, higher final bal-
loon pressure, and a greater prevalence of long (>28 mm) stent use
than the angiography group (Table 2).

LONG-TERM CLINICAL OUTCOMES

The cumulative five-year incidence of TVR was not significantly
different between the IVUS and the angiography groups (21.5%
versus 22.2%, log rank p=0.57) (Table 3, Figure 2). Even after
adjusting the confounders, the risk of IVUS guidance relative to
angiography guidance for TVR remained neutral (HR: 1.09, 95%
CI: 0.90-1.32, p=0.37) (Table 3).

The adjusted risks of IVUS guidance relative to angiography
guidance for all-cause death and MACE were also neutral (HR:
0.93, 95% CI: 0.87-1.17, p=0.65, HR: 0.82, 95% CI: 0.65-1.02,
p=0.08, and HR: 0.96, 95% CI: 0.83-1.11, p=0.64, respectively),
although the cumulative five-year incidences of all-cause death
and MACE were significantly lower in the IVUS group than in
the angiography group (Table 3). There was no significant differ-
ence in the cumulative five-year incidences of clinically driven
TVR, TLR, clinically driven TLR, MI and definite ST between the
two groups (Table 3).

The neutral adjusted risk for TVR between the IVUS and the
angiography groups was observed consistently across the sub-
groups stratified by diabetes mellitus, total stent length, minimum
stent diameter, the number of coronary lesions, and the frequency
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Table 3. Crude and adjusted 5-year clinical outcomes: IVUS group versus angiography group.

IVUS group
Number of patients with

Variahles

incidence) N=2,768
TVR 556 (21.5%)

Angio group
Number of patients with
events (cumulative 5-year | events (cumulative 5-year
incidence) N=2,000

408 (22.2%)

p-value Adjusted
(log- HR
(95% CI) rank) (95% CI)

p-value

0.97 (0.85-1.09) | 0.57 | 1.09(0.90-1.32) | 0.37

Clinically driven TVR 281 (11.3%)

211 (11.8%)

0.94 (0.79-1.11) | 0.44 | 1.01(0.78-1.31) | 0.93

TLR 413 (16.0%)

292 (15.9%)

1.01 (0.87-1.17) | 0.93 | 1.04(0.89-1.20) | 0.65

Clinically driven TLR 192 (7.9%)

134 (7.7%)

1.00 (0.81-1.23) | 0.97 | 1.00(0.80-1.24) | 0.99

All-cause death 368 (14.1%)

303 (16.0%)

0.85(0.74-0.98) | 0.02 | 0.82(0.65-1.02) | 0.08

Myocardial infarction 177 (6.8%)

143 (7.4%)

0.84 (0.68-1.04) | 0.12 | 0.87(0.62-1.22) | 0.41

Stent thrombosis

(definite) 31 (1.2%)

20 (1.1%)

1.14 (0.68-1.98) | 0.62 - -

MACE 905 (33.9%)

697 (36.2%)

0.90(0.82-0.99) | 0.02 | 0.96(0.83-1.11) | 0.64

Cumulative incidence was estimated by the Kaplan-Meier method. Cl: confidence interval; HR: hazard ratio; IVUS: intravascular ultrasound;
MACE: major adverse cardiac events; TLR: target lesion revascularisation; TVR: target vessel revascularisation

of IVUS in each centre (Figure 3). There were no significant inter-
actions between the subgroup factors and the effect of IVUS guid-
ance relative to angiography guidance for TVR (Figure 4).

SENSITIVITY ANALYSIS

We performed propensity score matching, which selected
1,932 patients in each group using 13 risk variables influenc-
ing the use of IVUS (Supplementary Table 1-Supplementary

100

IVUS-guided PCI

80

60

40

20

Cumulative incidence probability (%)

Angiography-guided PCI

Table 3). The result from the analysis for the primary outcome
measure (TVR) was consistent with the result from the Cox
model. We observed significant between-group differences in all-
cause death as well as MI in the propensity score-matched analy-
sis, which might be explained by the residual confounding related
to the important between-group differences in the prevalence of
previous MI, LVEF, and low LVEF after propensity score match-
ing (Supplementary Table 1).

Log-rank p=0.57

Interval 0 day

IVUS-guided group
No. of patients with at least one event

No. of patients at risk 2,768

Cumulative incidence probability
Angio-guided group
No. of patients with at least one event

No. of patients at risk 2,000

Cumulative incidence probability

I
0 365 730

T T 1
1,095 1,460 1,825

Interval (days)

1 year 3 years 5 years

307 455 556
2,375 2,051 1,198
11.3% 17.0% 21.5%

205 334 408
1,707 1,459 857
10.6% 17.6% 22.2%

Figure 3. Kaplan-Meier curve for the crude cumulative incidence of target vessel revascularisation in the IVUS group and the angio group.
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" ’ 5 5 Crude Adjusted

5 No. of patients with TVR  No. of patients with TVR .

Variahle (Cumulative incidence) (Cumulative incidence) HR Log-rank HR p- Interaction
N=2,768 N=2,000 (95% CI) p (95% CI) value p
Diabetes 291 (27.3%) 208 (26.7%) —o 1.04(0.88-1.24) 0.65 0.92(0.83-1.03) 0.14 035
Non-diabetes 265(17.5%) 200 (18.9%) — 0.90(0.75-1.07) 023 091(0.76-1.09) 031 ’
Total stent length
>28 mm 406 (27.5%) 271(27.9%) > 0.99(0.85-1.15) 0.88  1.04(0.89-1.21) 0.66 014
<28 mm 150 (13.7%) 137 (15.9%) — 0.83(0.67-1.04) 0.11 089(0.71-1.12) 031 ’
Minimal stent diameter
<3mm 351 (26.3%) 273 (21.5%) — 0.96(0.53-1.12) 061 0.93(0.80-1.10) 0.41 0.0001
>3 mm 205 (16.5%) 135(16.1%) — 101(0.82-125) 093 1.07(0.86-1.32) 055 <
Multivessel disease 420 (27.0%) 291 (27.0%) " 1.00(0.87-1.16) 097 1.02(0.88-1.19) 0.76 013
Single-vessel disease 136 (13.3%) 117 (15.4%) — 1 0.85(0.67-1.07) 0.169 0.84(0.66-1.08) 0.18 :
IVUS use per centres
Frequent use (>70%) 470 (21.3%) 33(16.8%) — 1.23(0.90-1.74) 022 1.15(0.82-1.61) 0.42 036
Non-frequent use (<70%) 86 (22.7%) 375 (22.8%) — 1.02(0.81-1.28) 0.84 1.03(0.81-1.30) 0.81 ’
0.0 IVUS guidance 0 Angiography guidance z0
hetter better

Figure 4. Subgroup analyses and forest plots of hazard ratio for target vessel revascularisation (primary outcome measure). CI: confidence

interval; HR: hazard ratio; TVR: target vessel revascularisation

Discussion

The principal finding in the current analysis is that [IVUS-guided
PCI was not associated with a lower risk for TVR in non-AMI
patients treated with first-generation DES.

No standardised criteria have been established for [VUS-guided
PCI; however, our current IVUS guidance strategy is based on
hypotheses extrapolated from previous IVUS studies*3. In short,
our current IVUS guidance strategy is to target the complete lesion
coverage from “healthy” to “healthy” site and appropriate expan-
sion of the stent matching the reference segment. However, this
strategy was somewhat limited by the fact that the use of longer
stents resulted in higher rates for stent thrombosis and resteno-
sis'>3. It was sometimes difficult to find an optimal landing site
with less plaque in severe atherosclerotic lesions as in diabetic
patients, which might also weaken the efficacy of this strategy.
Considering the balance between less plaque burden in the landing
point and the shorter stent length, our arbitrary decision in IVUS-
guided DES implantation might be unavoidable, which might
influence the efficacy of the IVUS-guided DES implantation.

Concerning clinical data, available randomised and observa-
tional data are relatively scarce and the results are conflicting®®!4.,
One of the recent trials indicating the advantage of IVUS use was
the IVUS-XPL (Intravascular Ultrasound Guidance on Outcomes
of XIENCE Prime Stents in Long Lesions) randomised trial,
which was the largest one to date, randomising 1,400 study par-
ticipants to IVUS-guided PCI versus angiography-guided PCI®. Tt
demonstrated the usefulness of [IVUS-guided DES implantation on
long lesions. [IVUS-guided everolimus-eluting stent (EES) implan-
tation was associated with a lower rate of the composite of MACE
at one year in comparison with angiography-guided EES implan-
tation (2.9% vs. 5.8%, HR: 0.48, 95% CI: 0.28-0.83, p=0.007).
The difference was mainly due to a lower risk of ischaemia-driven

target lesion revascularisation (TLR) between the groups (2.5%
vs. 5.0%, HR: 0.51, 95% CI: 0.28-0.91, p=0.02). Currently, this
is the only adequately powered randomised trial to have evaluated
the efficacy of IVUS guidance, but it may not be immune to some
limitations, although “randomised” trials are generally regarded
as providing the highest level of evidence. The open label trial
design might introduce important biases particularly in this type
of strategic trial. The final stent optimisation might not have been
sufficient in the angiography-guided PCI group if the investiga-
tors had had the intention to get positive results for IVUS. The
targeted procedural endpoint in the angiography-guided PCI
group was less than 30% residual stenosis by visual estimation,
and post-stent dilatation was not recommended if this procedural
endpoint was satisfied. Actually, the prevalence of post-dilatation
was lower in the angiography-guided PCI group than in the IVUS-
guided PCI group (57% vs. 76%, p<0.001), resulting in greater
residual diameter stenosis in the angiography-guided PCI group
(13.7448.05% vs. 12.79+£8.66%, p=0.04). The use of TLR as an
endpoint may not be without problems in this type of open label
randomised trial, because the occurrence of TLR could be highly
influenced by the physicians’ decision.

As an observational study, ADAPT-DES (The Assessment of
Dual Antiplatelet Therapy With Drug-Eluting Stents) is the largest
study to date (enrolling 8,583 patients), which suggested the clini-
cal efficacy of IVUS-guided DES implantation. IVUS guidance
compared with angiography guidance was strongly associated with
reduced one-year rates of definite/probable stent thrombosis (0.6%
vs. 3.7%, adjusted HR: 0.40, 95% CI: 0.21-0.73, p=0.003), MI
(2.5% vs. 3.7%, adjusted HR: 0.70, 95% CI: 0.55-0.88, p=0.004),
and MACE, defined as a composite of cardiac death, MI, or stent
thrombosis (3.1% vs. 4.7%, adjusted HR: 0.70, 95% CI: 0.55-0.88,
p=0.004)">. However, we should note that the study population
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was a mixture of AMI and non-AMI patients. The advantage of
IVUS-guided PCI in patients with AMI also remains a subject
of debate!'®!”. Furthermore, the median prevalence of IVUS use
across the 11 enrolling sites was only 33% (ranging from 1% to
90%), which was much lower than that in the present study (79%).
In the present study, there was a sharply bipolar division regard-
ing the prevalence of IVUS use among the participating centres,
indicating that both IVUS-guided and angiography-guided PCI
procedures were largely performed in centres that are proficient
in either strategy. These differences in the demographics and pre-
valence of IVUS use among different studies might lead to dif-
ferent results in the comparison of clinical outcomes between the
IVUS-guided and angiography-guided PCI procedures.

In both randomised trials and observational studies, it would not
be possible to draw a simple and generalised conclusion such as
that IVUS-guided PCI is better than angiography-guided PCI, or
vice versa. Achieving the optimal luminal outcome has been rec-
ognised as the most important determinant of stent-related clinical
outcomes such as target lesion revascularisation and stent throm-
bosis, although DES are much more forgiving than BMS in terms
of minimum requirement for the luminal outcome. Therefore, we
should pursue achieving the optimal luminal outcome in both
IVUS-guided and angiography-guided PCI procedures. IVUS guid-
ance might be useful, for example, in detecting underexpansion of
the stent that could not be easily recognised by angiography, while
responding to those subtle IVUS findings such as malapposition
and minor dissections may not improve clinical outcomes, but may
result in just increasing the procedural time and cost. We might be
able to compromise on the debate of IVUS-guided versus angio-
graphy-guided PCI by taking a balanced attitude towards using
IVUS when something is in doubt by angiography.

Limitations

The current study has many limitations. First, this retrospective
observational study could not exclude unmeasured confounders
despite extensive multivariable adjustment. In particular, one of
the major limitations is that we set no clear criteria for IVUS guid-
ance, particularly about optimised stent implantation, in our analy-
sis. The decision and timing of the IVUS examination (prior to and/
or after stent deployment) and how to utilise the information from
the IVUS images depended on the operator. Second, although our
study targeted patients undergoing first-generation DES implan-
tation, second-generation DES are currently being used for PCI
in daily clinical practice. Third, no quantitative measurements in
the IVUS or angiographic images were available and the effect of
these parameters on clinical outcomes was not assessed in the cur-
rent analysis. Furthermore, the angiograms of patients with TLR
were not analysed by the independent angiographic core labora-
tory. Fourth, the degree of proficiency in IVUS examination in
routine procedures differed from one hospital to another. Also,
the procedural endpoint, practice patterns and clinical outcomes
might have been different according to centre. Although our sta-
tistical adjustment included stratification by participating centre,

a cautious attitude should be taken in generalising the results of this
analysis to hospitals with limited experience of IVUS-guided PCI.

Conclusions

In this observational study, [IVUS-guided PCI as compared with
angiography-guided PCI was not associated with a lower risk for
TVR in non-AMI patients treated with first-generation DES.

Impact on daily practice

As our study clearly suggested a neutral result as to IVUS use in
non-AMI patients treated with first-generation DES, this topic
requires further investigation. We should focus on stent optimi-
sation guided by IVUS in the era of second- or third-generation
DES.
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IMAGE IN CARDIOLOGY

CORONARY INTERVENTIONS

Left main bifurcation percutaneous coronary intervention
using a drug-eluting stent and drug-coated balloon: optical
frequency domain imaging follow-up

Kazuhiro Dan*, MD; Yuya Takahashi, MD; Kei Ichihashi, MD; Masanori Teramura, MD;
Hiroki Ishihara, MD; Takuya Maeda, MD; Nobukiyo Taknaka, MD; Tomohiko Teramoto, MD

Department of Cardiovascular Medicine, Ichinomiya Nishi Hospital, Ichinomiya, Japan

A 65-year-old man with stable angina pectoris was admitted for
percutaneous coronary intervention. Coronary angiography (CAG)
detected a left main artery (LM) true bifurcation lesion with the
following stenotic percentages: 90%, distal LM; 90%, left circum-
flex artery (LCX); and 75%, left anterior descending artery (LAD)
(Panel A). A 3.5x18 mm Resolute Integrity® drug-eluting stent
(DES) (Medtronic Vascular, Santa Rosa, CA, USA) was implanted
between the LM and the proximal LCX. CAG was performed after
kissing balloon inflation using a 3.0x15 mm SeQuent Please®
drug-coated balloon (DCB) (B. Braun, Melsungen, Germany) for
the LAD and delivery balloon for the LCX (Panel B). Intravascular
ultrasound showed a well-dilated stent in the LM (Panel D) and
LCX (Panel F), and a high echoic intimal layer at the intimal sur-
face, considered paclitaxel in the LAD (Panel E).

He was symptom-free at the 12-month follow-up. CAG detected
no restenosis in the LM bifurcation lesion (Panel C). Optical fre-
quency domain imaging showed well-dilated, completely covered
stent struts in the LM (Panel G) and LCX (Panel 1), and a sufficient
lumen and smooth surface just proximal to the LAD treated with
the DCB (Panel H). Fractional flow reserve at the LAD was 0.81.

Further observation is necessary to monitor plaque progression;
however, this strategy reduced the duration of dual antiplatelet
therapy, radiation time, and use of contrast media without complex
stenting, e.g., culotte stenting. A combination of DES and DCB is
effective for treating an LM true bifurcation lesion.
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SHORT REPORT

INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE

SAPIEN 3 valve implantation in rheumatic aortic stenosis with
a functioning mitral prosthesis: first case report from India

Apollo Hospitals, Chennai, India

Introduction

Transcatheter aortic valve implantation (TAVI) is a rapidly evolv-
ing therapeutic option for patients with severe aortic stenosis who
are high risk for surgery or for inoperable patients'. Indications for
TAVI are evolving as it is being used as an option for intermedi-
ate-risk and low-risk patients. Data on the use of TAVI in rheu-
matic aortic stenosis are not widely available and have not been
reported from India.

Pathology in rheumatic aortic stenosis differs from calcific
severe aortic stenosis® and is characterised by commissural fusion
with restricted opening and no calcification. We present a case
report of TAVI in rheumatic aortic stenosis and prior mitral valve
replacement with multiple comorbidities.

Editorial, see page 11

Description

A 70-year-old lady presented with a history of rheumatic heart dis-
ease and closed mitral valvotomy in 1978, mitral valve replacement
with a prosthetic mechanical mitral valve (27 mm Medtronic-Hall

Sengottuvelu Gunasekaran*, MD, DM, FRCP; Raghul Ganesapandi, MD, DM;
Muthukumaran Chinnasamy Sivaprakasam, MD, DM;
Srinivasan Kanthallu Naryana Moorthy, MD, DM

prosthesis; Medtronic, Minneapolis, MN, USA) and De Vega’s
tricuspid annuloplasty in 2003. She had a past history of culture
negative infective endocarditis in 2005 (treated with six weeks
of antibiotic therapy), was a known diabetic, hypertensive, with
severe bronchial asthma and had atrial fibrillation. She also had
90% right internal carotid artery stenosis and normal pressure
hydrocephalus. She was cleared by the neurologist for TAVI. In
view of high morbidity (48.153%) and mortality (14.249%) STS
risk scores, she was rejected by cardiothoracic surgeons for sur-
gical aortic valve replacement. An echocardiogram revealed
a normally functioning mitral prosthesis (Figure 1), severe aortic
stenosis with an aortic valve area of 0.5 cm? and a mean aortic
pressure gradient of 45 mmHg, and normal left ventricular systolic
function. The aortic valve was thickened with commissural fusion
and had very minimal calcification. Computed tomography evalu-
ation (Figure 2) showed tricuspid aortic leaflets with very minimal
calcification, annulus diameter of 19.88 mm, and coronary height
of 13.9 mm on the right side and 10 mm on the left side. Her epi-
cardial coronaries were normal with adequately sized iliofemorals
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Figure 1. Echocardiogram showing very minimal aortic valve
calcification.

and, after Heart Team discussion, she was considered for transfem-
oral TAVI. Although TAVI is usually indicated for degenerative
aortic stenosis and not for rheumatic aortic stenosis, it was con-
sidered as an alternative in this case due to very high surgical risk.

Balloon aortic valvuloplasty and a simultaneous aortogram
were carried out in order to assess annular size and also to look
for coronary occlusion. A balloon-expandable SAPIEN 3 valve
(Edwards Lifesciences, Irvine, CA, USA), oversized by 25%,
was chosen to prevent valve embolisation and paravalvular leak.
A 23 mm SAPIEN 3 valve was meticulously positioned, and

1:29.010 mm
2:27.918 mm
3: 28.069 mm

Figure 2. Computed tomography of the aortic valve showing very
minimal aortic valve calcification.

Figure 3. Final result with a 23 mm SAPIEN 3 valve.

slowly deployed during rapid ventricular pacing to achieve precise
positioning. We achieved satisfactory haemodynamics and a final
aortogram showed no paravalvular leak (Figure 3). She was dis-
charged in a stable condition after a week. She has completed six
months of clinical follow-up with an echocardiogram showing
excellent valve function.

Discussion and limitations

The use of TAVI as a therapeutic strategy is considered a rela-
tive contraindication in rheumatic aortic stenosis®. The presence of
annular/leaflet calcium is essential for performing TAVI as it helps
to anchor the valve and prevent valve embolisation. Our case was
unique with extreme high risk. The anticipated challenges were
minimal calcification, low coronary height on the left side and the
presence of a functioning mitral prosthesis, all of which increased
the risk of valve embolisation and coronary occlusion.

Recent reports have shown that about one in 10 patients in the
USA have TAVI for an off-label indication, especially aortic or
mitral regurgitation and bicuspid aortic valves. In multivariate
analysis, one-year mortality was no different in patients who had
TAVI for an off-label condition relative to those who had TAVR
for an on-label indication®. Apart from degenerative aortic stenosis,
other expanded indications include (i) patients with patent coronary
bypass grafts, especially functioning internal thoracic arteries, (ii)
failed aortic bioprosthesis, at least 23 mm in size, avoiding rester-
notomies for cardiac reoperation, and (iii) patients with contrain-
dications for sternotomy (e.g., retrosternal oesophageal conduits).

As a transcatheter valve requires annular/leaflet calcifica-
tion to anchor it, in this case we chose to oversize the valve to
prevent device embolisation. Moreover, an oversized valve and
the annular symmetry of the patient’s native valve might in fact
favourably decrease the development of residual paravalvular
leak. Despite the limited height of the coronary ostium, adequate



sinus width and the absence of bulky leaflet calcification may
also reduce the risks of coronary ostial occlusion. Regarding the
choice of valve, both self-expanding and balloon-expandable
were considered. The Medtronic Evolut™ R valve (Medtronic)
would have the advantage of repositioning up to 80% deploy-
ment, but has to be implanted in a deeper position relative to
other valves and may not only interfere with the mitral prosthesis
but could also potentially cause displacement towards the aorta
and lead to inadequate positioning. The SAPIEN 3 valve was
chosen considering the lesser possibility of its interference with
the mitral prosthesis. Coronary occlusion was not a major con-
cern due to the absence of bulky leaflet calcium and also visu-
alisation of patent coronaries during the simultaneous aortogram
carried out along with balloon valvuloplasty. One can also con-
sider newly available fully repositionable and completely recap-
turable devices in this situation.

The SAPIEN 3 valve, in view of its non-repositionable char-
acteristics, should be precisely positioned in the aortic annulus,
with adequate pacing and slow deployment of the valve which is
critical to assure stable implantation. Although device embolisa-
tion usually occurs early, it may occur later and hence a stringent
follow-up is necessary.

Finally, this is a good beginning to start clinical trials for rheu-
matic aortic stenosis, especially in developing countries where we
still see patients with rheumatic valvular heart disease.

Conclusion

TAVI can be performed in patients with rheumatic aortic ste-
nosis who are not candidates for surgery after meticulous plan-
ning. The presence of minimal annular calcium and/or slight
oversizing of the valve might help to anchor the valve. In the
presence of a functioning mitral prosthesis, adequate pacing,
meticulous positioning and slow deployment are crucial to
ensure that the valve is not too deep in order to avoid mitral
paravalvular leak.

TAVI in rheumatic aortic stenosis

Impact on daily practice

The indications for TAVI may expand further, and proper plan-
ning and execution is vital in complex cases. It is time to start
registries for TAVI in rheumatic aortic stenosis, particularly
from developing countries.
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NEW INNOVATION

INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE

Hybrid technique to bail out an unsuccessful transfemoral

TAVR attempt

Jimmy K.F. Hon, MB, ChB

Edgar Tay*, MBBS; Devinder Singh, MBBS; William K. Kong, MBChB (NZ2);

Cardiology Department, National University Heart Centre, Singapore

Abstract

The most common route to perform transcatheter aortic valve
replacement (TAVR) is via the transfemoral access. The suc-
cess of this technique hinges on the successful passage of guide-
wires across the stenosed aortic valve. Although this is possible
in the majority of cases, this case illustrates an occasional anom-
aly. In this report, we describe a novel hybrid technique involv-
ing a transseptal access as well as the formation of a continuous
arteriovenous loop to complete the procedure successfully. This
technique also has an additional advantage as it maintains the fea-
sibility of performing the procedure under local anaesthesia and

conscious sedation.

Abbreviations

AV loop arteriovenous loop

BAV balloon aortic valvuloplasty

LA left atrium

Lv left ventricle

PTFE polytetrafluoroethylene

TAVR transcatheter aortic valve replacement
TF transfemoral

VSD ventricular septal defect

Introduction

Transcatheter aortic valve replacement (TAVR) via the transfemo-
ral (TF) access is a well-established technique to treat anatomically
suitable intermediate to high surgical risk patients with severe aortic
valve stenosis. Prior screening with computed tomography ensures
a high degree of technical success. Occasionally, cases may be
aborted due to failure of the retrograde approach when guidewires
are unable to cross the calcified aortic valve leaflets. In such situa-
tions, the case is aborted and an alternative access (e.g., transapical)
needs to be contemplated. This case report describes a novel tech-
nique which may enable such cases to be completed successfully.

Editorial, see page 14

Discussion

A 64-year-old lady with a background of severe pulmonary arte-
rial hypertension and lung disease was progressively dyspnoeic
from severe aortic valve stenosis. Her resting oxygen saturation
was 88% and she also had significant obstructive sleep apnoea.
A TAVR was considered after discussion with the heart and res-
piratory team due to high surgical risks. She had a Sievers type 0
bicuspid aortic valve with mean gradient of 46 mmHg and an
estimated aortic valve area of 0.8 cm? Computed tomography

*Corresponding author: National University Heart Centre, NUHS Tower Block Level 9, 1E Kent Ridge Road, Singapore 119228,

Singapore. E-mail: Edgar Tay@nuhs.edu.sg
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demonstrated a horizontal aorta with an annular perimeter of
80.4 mm.

We selected a 26 mm Evolut™ R valve (Medtronic, Minneapolis,
MN, USA) for TAVR and performed the case under conscious
sedation and local anaesthesia due to concern about worsening
hypoxia. The procedure proceeded unremarkably initially with
a Sentrant (Medtronic) 14 Fr sheath placed in the right femoral
artery and a 6 and 5 Fr sheath placed in the left arterial and femo-
ral artery, respectively. The latter two permitted the placement of
a pigtail in the aortic root and a pacing wire in the right ventricle.

We then faced significant difficulty in the retrograde crossing
of the aortic valve. Multiple attempts were performed with vari-
ous catheters (6 Fr AL1, AL2, multipurpose, pigtail, Judkins right
3 and 4, Amplatz right) and both straight-tipped Terumo and poly-
tetrafluoroethylene (PTFE) wires. Attempts using coronary wires
were also futile.

We switched to a transseptal approach utilising another access
on the right femoral vein. This was performed with a Fast-Cath™
SLO sheath and BRK™ needle (Abbott, Abbott Park, IL, USA)
(Figure 1A). After the tip of the SLO sheath was in the left atrium,
an exchange length Terumo wire (Terumo Corp., Tokyo, Japan)
was manoeuvred antegradely into the left atrium. Guided by this

L

\

\

Terumo wire:
in left atriums

Hybrid wire crossing technique in transseptal TAVR

Terumo wire, a pigtail was positioned into the left atrium and,
using this, we managed to direct the Terumo wire through the
mitral valve into the left ventricle in an antegrade fashion and then
further direct the Terumo wire to cross the aortic valve antegradely
into the aorta (Figure 1B-Figure 1D). This Terumo wire was then
snared using an Amplatz GooseNeck® Snare (Medtronic) placed
through the 14 Fr Sentrant sheath and positioned at the level of
the descending thoracic aorta. The Terumo wire was then external-
ised out of the Sentrant sheath to form a continuous arteriovenous
loop (Figure 1E). We decided not to use the continuous AV loop
as a rail to deliver the EnVeo delivery system (Medtronic) due
to significant tension on the inner curve of the aorta and the risk
of a dissection. Instead, a 5 Fr 90 mm Flexor® Shuttle® Guiding
Sheath (Cook Inc., Bloomington, IN, USA) was then tracked over
the Terumo wire via the 14 Fr Sentrant arterial sheath to cross the
aortic valve retrogradely supported by the AV loop (Figure 1F).
Once the shuttle sheath was in the left ventricle, the Terumo wire
was removed and then a Confida™ wire (Medtronic) was placed
through the shuttle sheath in the LV (Figure 1G). The shuttle
sheath was removed and exchanged for the EnVeo delivery sys-
tem. The rest of the implant was unremarkable and the procedure
was completed successfully (Figure TH).

left*atrium
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Figure 1. Procedural steps for the hybrid technique. A) Transseptal puncture. B) SLO sheath placed in the LA with the exchange length
Terumo wire looping within the LA. C) Using a pigtail to manoeuvre the wire into the ventricle antegradely. D) Manoeuvring the Terumo wire

into the aorta. E) Snaring the Terumo wire and forming a continuous AV loop. Externalising the wire out of the femoral artery. F) Using the

AV loop to deliver a Shuttle sheath (via arterial sheath in femoral artery) across the aortic valve retrogradely. G) Placing the Confida wire via

the shuttle sheath into the LV. H) Implanting the 26 mm Evolut R valve.
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Crossing the aortic valve using the retrograde approach is a piv-
otal step in transfemoral TAVR. There have been very few data on
failure rates; however, they are likely to be rare (<1%) but may
be a cause of an aborted TAVR procedure'. In this case, the diffi-
culty occurred due to the bicuspid and calcified morphology of the
aortic valve (Figure 2). Balloon aortic valvuloplasty (BAV) regis-
tries also do not mention this complication as only the outcomes
of patients with successful BAV are reported. The alternative for
a failed TF procedure could be a transapical approach. A full ante-
grade approach is also possible and was historically the first pub-
lished approach for TAVR? These are, however, more invasive
and technically demanding.

A transseptal technique and forming a continuous AV loop
are both well-established techniques (e.g., for VSD closure or

Figure 2. Anatomy of the aortic valve (type 0) may have contributed
to the difficulty in crossing.

paravalvular leak closures) and may be utilised in rare situations
such as these. We would caution against using the AV loop as
a rail for the larger and more rigid TAVR devices as there would
invariably be tension placed on the inner curve of the aorta
and passage of a large device may increase the risk of aortic
dissection.

Conclusions

A novel hybrid transseptal with retrograde crossing technique can
be considered during difficult retrograde entry of the aortic valve
and will improve the rates of technical success during transfemo-
ral TAVR.

Impact on daily practice

This technique enables operators to have an alternative tech-
nique to cross the aortic valve in TAVR situations where retro-
grade crossing is not possible.
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INTERVENTIONS FOR VALVULAR DISEASE AND HEART FAILURE

Transfemoral aortic valve implantation using the reverse
X-ray image in a patient with dextrocardia situs inversus

KEYWORDS

e aortic stenosis

¢ conduction
abnormalities

e femoral

*TAVI

Tomohiro Kawaguchi*, MD; Shinichi Shirai, MD; Hiroyuki Jinnouchi, MD; Kenji Ando, MD

Department of Cardiology, Kokura Memorial Hospital, Kitakyushu, Japan

Abstract

A frail 94-year-old man, who had dextrocardia situs inversus and symptomatic severe aortic stenosis,
underwent transcatheter aortic valve implantation (TAVI) using the femoral approach. Computed tomo-
graphy showed that there were no other cardiovascular malformations. Generally, it was difficult to main-
tain awareness of the position between his heart and ascending aorta during the procedure because of the
inversion of these structures. Therefore, the reverse X-ray image was used to facilitate TAVI, and the pro-
cedure was successful without complications. However, nine days after TAVI, he developed complete atrio-
ventricular block that was symptomatic. Therefore, he underwent cardiac pacemaker implantation using the
reverse X-ray image to help position the atrial and ventricular leads.
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Abbreviations

AS aortic stenosis

AVB atrioventricular block

CT computed tomography

PMI pacemaker implantation

SVC superior vena cava

TAVI transcatheter aortic valve implantation

Introduction

Transcatheter aortic valve implantation (TAVI) is increasingly
used in patients who have symptomatic aortic stenosis (AS) and
have a high risk for an invasive operation or contraindications for
surgery'?. Generally, it is difficult to perform any cardiovascular
interventions in patients with dextrocardia situs inversus, because
this condition is rare and makes it difficult to understand the rel-
ative anatomical locations of the heart and great vessels. There
have been few reports of TAVI in patients with dextrocardia situs
inversus. We report a patient with dextrocardia situs inversus who
underwent TAVI and then required pacemaker implantation (PMI)

due to delayed onset complete atrioventricular block (AVB).

Methods and results

A 94-year-old man who had dextrocardia situs inversus was
referred to our hospital with recurrent syncope. His medical his-
tory included congestive heart failure, hypertension and demen-
tia. The electrocardiogram showed sinus rhythm and first-degree
AVB without bundle branch block. Echocardiography showed
a heavily calcified aortic valve with a mean gradient of 46 mmHg,
normal left ventricular systolic function and no other significant
valvular disease. Coronary angiography revealed no significant
stenosis. In addition, computed tomography (CT) showed dex-
trocardia (Figure 1), which consisted of a right-sided aorta and
left-sided inferior vena cava. CT also showed an aortic annulus
area of 416 mm? and a mean diameter of 23 mm. Furthermore,

CT demonstrated suitable iliofemoral arteries without stenosis
or calcification that could be used as an access route. Our Heart
Team concluded that he was a candidate for transfemoral TAVI,
because of his advanced age and frailty despite an intermediate
surgical risk (logistic EuroSCORE 13.6% and Society of Thoracic
Surgeons score 7.2%).

The procedure was performed under general anaesthesia. An
18 Fr Edwards arterial expandable sheath (Edwards Lifesciences,
Irvine, CA, USA) was inserted from the left femoral artery. All
procedures except for vessel puncture and sheath insertion were
performed using the reverse X-ray image (Figure 2). A pacing wire
was inserted from the right femoral vein, and the tip was located in
the right ventricle. A 0.035-inch super-stiff wire (Amplatz Extra-
Stiff Wire; Cook Medical, Bloomington, IN, USA) was passed
through the aortic valve. Balloon aortic valvuloplasty was per-
formed with a 23 mm balloon (Edwards Lifesciences) under rapid
pacing. The NovaFlex+ Delivery System (Edwards Lifesciences)
was inserted into the expandable sheath after a 180° rotation
so that the Edwards logo pointed downwards. This allowed the
delivery system to pass smoothly through the inverted aortic
arch (Figure 3). A 26 mm Edwards SAPIEN XT valve (Edwards
Lifesciences) was implanted under rapid pacing. After valve
implantation, aortography and transoesophageal echocardiography
showed an excellent valve position without aortic regurgitation.

At nine days after TAVI, the patient suddenly presented com-
plete AVB. CT before TAVI showed a left-sided superior vena
cava (SVC) draining into the right atrium and no other struc-
tural malformation such as persistent left SVC. Again using the
reverse X-ray image during the procedure so that the anatomical
orientation could be understood and the procedure performed with
the usual image, the atrial and ventricular leads of a permanent
pacemaker were successfully implanted into the right atrium and
ventricle through the right subclavian vein. Eventually, he was dis-
charged without any further events after TAVI.

LAOOCRAO

Figure 1. Computed tomography. A) Right-sided left ventricle and descending aorta. B) 3D image of the right-sided aortic arch. CRA: cranial

oblique; LAO: left anterior oblique
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Reverse Xfray image

Figure 2. X-ray image. A) Sheath insertion using a normal X-ray image. B) Deployment of a 26 mm Edwards SAPIEN XT valve using the
reverse X-ray image.

Figure 3. NovaFlex+ Transfemoral Delivery System. In normal usage, (A) the Edwards logo faces upwards (red arrow) and (B) the delivery
system flexes to the left. In this case, (C) the Edwards logo was rotated 180° (vellow arrow), so that (D) the delivery system flexed to the right
and passed through the right-sided aortic arch.
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Discussion
To our knowledge, this is the first reported case of dextrocardia
situs inversus to have TAVI using the reverse X-ray image.

Dextrocardia is a very rare congenital heart disease. A previous
study reported that the incidence of dextrocardia is about one in
12,000 live births®. Dextrocardia is often associated with various
structural malformations such as univentricular heart and bilateral
SVC?. In this case, CT revealed a simple mirror image dextrocar-
dia without other structural heart disease. There are few reports of
TAVI in patients with dextrocardia situs inversus*. Dubois et al
reported that an 84-year-old woman with situs inversus totalis and
symptomatic AS underwent successful TAVI. Three-dimensional
reconstruction of a preoperative cardiac angio CT before TAVI
was useful to confirm the relative positions of the heart and great
vessels*. In addition, Good et al showed that, when a patient with
dextrocardia situs inversus undergoes TAVI, it is important to
rotate the NovaFlex+ Transfemoral System by 180° when insert-
ing it into the expandable sheath®.

Understanding cardiac structure and appropriate modification of
the procedure are mandatory in order to perform TAVI in patients
with dextrocardia, because the structure of heart and arteries is dif-
ferent from normal. Two important issues for successful TAVI are:
1) insertion of the NovaFlex+ Delivery System into the expand-
able sheath after 180° rotation, and 2) the use of the reverse X-ray
image. The correct insertion and advancement of the NovaFlex+
Delivery System into the expandable sheath is crucial, and this
involves aiming the Edwards logo downwards instead of upwards.
This should result in a smooth delivery of the device into the aor-
tic valve through the right-sided aortic arch. Furthermore, the
reverse structure of the arch and ascending aorta can lead to dif-
ficulty in performing TAVI. Therefore, the reverse X-ray image is
very effective and useful for understanding the orientation of the
device and simplifying the procedure. In addition, it also simpli-
fies the pacemaker lead insertion into the right atrium and ventri-
cle. In this case, the reverse X-ray image was used for both TAVI
and pacemaker implantation.

Limitations
Our technique might not be applicable in patients with other struc-

tural malformations.

Conclusion
We need to understand the structure of the heart and great ves-

sels in individual patients who have dextrocardia and who undergo

TAVL. In cases of dextrocardia without other cardiovascular mal-
formations, insertion of the NovaFlex+ Delivery System into the
expandable sheath after 180° rotation and the reverse X-ray image
are important in order to perform TAVI successfully. Theoretically,
these methods can be applied when the Commander delivery sys-
tem and Edwards SAPIEN 3 valve (Edwards Lifesciences) are
used.

Impact on daily practice
Insertion of the NovaFlex+ Delivery System into the expand-
able sheath after 180° rotation, and the use of the reverse X-ray
image are efficient in order to perform TAVI in a patient with
dextrocardia situs inversus. These methods are theoretically use-
ful for TAVI in the SAPIEN 3 era.
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PCI of unprotected left main: real-world experience of a solo cardiologist in
a peripheral centre without IABP or IVUS

Dr Gurunath Parale, Dr Chinmay Parale
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Ashwini Multi Super Speciality Hospital, Solapur, Maharashtra, India

Aims: To describe our experience in a peripheral centre with multiple constraints.

Methods and results: A total of 49 patients underwent PCI of unprotected LMCA from Nov 2008 till Nov 2017. Neither IABP nor IVUS was
available. Initially PCI was carried out only as a lifesaving procedure (11 patients) but later it was also carried out in patients with comorbid
conditions (38 patients). There were 36 males and 13 females (age 40-91, mean 65.49 years). Comorbidities included diabetes in 26 (53.06%),
hypertension in 35 (71.42%), COPD in 4 (8.16%), renal failure in 5 (10.20%) and CVA in 2 (4.08%) patients. EF ranged from 25 to 73% (mean
45%). In 35 patients the lesion was ostial, in 3 in the shaft and in 11 patients it was in the terminal LMCA. SYNTAX score ranged from 11 to 41
(mean 15.34) and EuroSCORE ranged from 1.11 to 39.81 (mean 11.55). A total of 74 stents (mean 1.4 per patient) (2 BMS and 72 DES) were used.
Follow-up physically or telephonically was available in all. Follow-up ranged from 1 month to 118 months with a mean of 23.34 months. Follow-
up angiography was carried out in 6 patients (12.24%), one of whom had ACS due to in-stent stenosis and underwent CABG surgery. In total there
were 9 deaths (18.36%), one in hospital and 8 at follow-up. In-hospital death was in a patient with cardiogenic shock due to STEMI who had LMCA
and RCA lesions. Two patients died due to senility, 2 of progressive heart failure, one of renal failure and 3 had sudden cardiac death, possibly
ischaemic.

Conclusions: LMCA PCl is feasible even in a peripheral centre with multiple constraints and is a choice of treatment in the emergency setting and
a good option in a select group of patients with high surgical risk.
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CIN in elective PCI

Dr Uttam Chandrana, Dr S. Shankar, Dr C.N. Manjunath
Sri Jayadeva Institute of Cardiovascular Sciences & Research, Bengaluru, Karnataka, India

Aims: To decide whether the presence of metabolic syndrome increases the risk of CIN among non-diabetics undergoing elective PCI.

Methods and results: This was a prospective cohort study in which 500 non-diabetic patients undergoing elective PCI were enrolled. Two hundred
and fifty (250) patients met the criteria for metabolic syndrome and 250 patients were in the control group. All the patients were evaluated for
development of CIN. Contrast-induced nephropathy was defined as a post-PCI rise in creatinine >25% from baseline or an absolute increase
>0.5 mg/dL. CIN developed in 42 patients out of 500 patients (8.4%), 29 (11.6%) of whom had metabolic syndrome and 13 (5.2%) of whom were
in the control group. The development of CIN was significantly higher in patients with metabolic syndrome (p=0.01). Post PCI, rise in creatinine
was significantly high from 0.92+0.19 mg/dL to 0.96+0.25 mg/dL (p=0.001) in the metabolic syndrome group while there was no significant
change in the control group (p=0.127).

Conclusions: Metabolic syndrome is a risk factor for the development of CIN in non-diabetic patients undergoing elective PCI. Hence, patients
should be screened for the presence of metabolic syndrome before elective PCI and appropriate preventive measures should be taken.
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Impact of stent overlap on clinical outcome in patients undergoing sirolimus-eluting
coronary stent implantation: insights from en-ABL e-registry

Dr Luca Testa, Dr Sameer Dani, Dr Devang Desai, Dr Rashmit Pandya, Dr Apurva Vasavada,
Dr Prathapkumar N. Pillai, Dr Nirav Bhalani, Dr Chirag Sheth, Dr Arvind Sharma, Dr Rutvik Trivedi,
Dr Jitendra Singh, Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India
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Aims: We analysed the impact of overlapping of a sirolimus-eluting stent, Abluminus DES+ (Envision Scientific), in patients with coronary artery
disease.

Methods and results: The en-ABL e-registry is a prospective and multicentre post-marketing registry. We pooled the data of patients with
overlapping of stents from this registry. A total of 162 patients were enrolled in this substudy. The primary endpoints of the study were incidence
of major adverse cardiac events (MACE) and stent thrombosis (ST) at 1 year. MACE was defined as the composite of cardiac death, target vessel
myocardial infarction, and target lesion/vessel revascularisation. A total of 338 Abluminus DES+ were employed to treat 164 lesions in a total of
162 patients. The study population was dominated by male patients (82.10%). Diabetes mellitus was present in 41.36% of patients while 40.12%
of patients had hypertension. The mean stent diameter and mean stent length were 2.88+0.41 mm and 28.97+9.79 mm, respectively. One-year
follow-up was available for 74.69% of the patients. The incidence of MACE was reported as 9.09% at 1 year. The MACE comprised TLR (4.13%),
TV-MI (2.48%) and cardiac death (2.48%). ST was reported as 3.31% at 1 year. There was no late or very late stent thrombosis reported at 1 year.

Conclusions: The present study results indicate that, even in this highly complex cohort of patients, treatment with the Abluminus DES+ ensures
good clinical outcomes at 1 year of follow-up.
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Safety and efficacy of sirolimus-coated balloon in in-stent restenosis in small
coronary arteries

Dr Keyur Parikh, Dr Sameer Dani, Dr Ranjan Shetty, Dr Prathapkumar N. Pillai, Dr Jagdish Hiremath,
Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India

Aims: To evaluate the performance of the MagicTouch sirolimus-coated balloon (Concept Medical) in high-risk patients with in-stent restenosis
lesions in small vessels.

Methods and results: The study comprised 199 patients with in-stent restenosis (ISR). Amongst them, we sub-analysed 96 (48.24%) patients with
ISR lesions in small calibre vessels (RVD <2.75 mm). The main study endpoint assessed was major adverse cardiac events (MACE) at 1 year. The
MACE component comprised target lesion revascularisation (TLR), target vessel myocardial infarction (TV-MI) and cardiac death. A total of 105
ISR lesions were treated in 96 patients. Male patients accounted for the majority of the study population (79.17%). Half of the patients presented
with diabetes mellitus (51.04%). Among 105 treated lesions, most lesions were focal (60.95%), followed by diffuse intra-stent (16.19%), diffuse
proliferative (9.52%) and diffuse total occlusion (9.52%). DES-ISR (83.81%) was the most prevalent in the study group. Ninety-one (94.79%)
patients completed 1-year follow-up. Follow-up for the rest of the patients is yet to come as this is an ongoing study. The occurrence of MACE was
reported as 6.59%. The rate was mainly propelled by TLR (5.49%) and TV-MI (1.10%). There was no cardiac death reported at 1 year for this
group.

Conclusions: The present study supports the use of the MagicTouch SCB for the treatment of a high-risk population such as patients with ISR in
small calibre vessels and is associated with an optimal long-term clinical follow-up.
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SYNTAX plus score for outcomes in multivessel and left main angioplasty

Dr Suma M. Victor, Dr C. Dinesh Kumar, Dr S. Vijayakumar, Ms. T. Sridevi, Ms. Nandini, Dr P. Balaji,

Dr U. Kalaichelvan, Dr N. Srinivasan, Dr V. Nandakumar, Dr Deepchand Raja, Dr Jaishankar Krishnamoorthy,
Dr S. Ramkumar, Dr Ezhilan Janakiraman, Dr Ulhas Pandurangi, Dr K. Latchumanadhas,

Dr Mathew Samuel Kalarickal, Dr Ajit S. Mullasari

Institute of Cardiovascular Diseases, Madras Medical Mission, Chennai, India
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Aims: To develop an accurate risk system combining the SYNTAX angiographic score and clinical variables to predict the clinical outcomes for
patients undergoing complex PCI.

Methods and results: The development set included 900 patients who underwent PCI from April 2011 to April 2015 and was retrospective. Their
baseline, clinical, procedural characteristics and SYNTAX scores were assessed using univariate and forward stepwise logistic regression without
intercept. Age >70 years, severe LV dysfunction, high and intermediate SYNTAX scores, branch vessel disease and GFR <60 ml/min/1.73 m? were
the 6 most significant variables to predict the primary endpoint (MACE), which was the composite of cardiac death, MI, ischaemia-driven target
lesion revascularisation and definite/probable stent thrombosis at 1 year. A formula was then developed with the 6 variables using a regression
equation. The resultant score was employed in the prospective arm of 300 patients. Median age was 57.8 (SD=9.6) years. Males were 86%.
Diabetes and hypertension were prevalent at 59.4% and 55%. Most patients presented with either acute coronary syndromes or recent myocardial
infarction (62.9%). The median value of the SYNTAX score in the study group was 18 (15-40). Total MACE rate was 10.2%; it was 9.3% in the
low (<23), 17.9% in the intermediate (23-32), and 13.3% in the highest (>33) SYNTAX score groups. The final SYNTAX plus score system
calculated the risk of MACE from a possible 2% to 75%. The total risk of MACE was 11.3% in the validation group. The scoring model correlated
well in the validation group (sensitivity 92.3%, specificity 82.1%, c statistic 0.85).

Conclusions: A simple risk scoring equation can be employed to predict the probability of major adverse cardiovascular events in patients
undergoing complex PCI, developed by combining the SYNTAX score and clinical variables. Patients can be treated with an optimal and safe
revascularisation procedure using this risk score.
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Long-term results of a novel sirolimus-eluting stent with biodegradable polymer for
treatment of coronary stenoses

Dr Sameer Dani, Dr Devang Desai, Dr Rashmit Pandya, Dr Apurva Vasavada, Dr Prathapkumar N. Pillai,
Dr Nirav Bhalani, Dr Chirag Sheth, Dr Arvind Sharma, Dr Rutvik Trivedi, Dr Jitendra Singh, Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India

Aims: To investigate the long-term results of the novel sirolimus-eluting stent, Abluminus DES+ (Envision Scientific), in patients with atherosclerotic
lesions in coronary arteries.

Methods and results: The en-ABL e-registry is a multicentre, non-randomised, post-market registry. Patients presenting with either stable or
unstable disease (including ST- and non-ST-elevation myocardial infarction) were enrolled. The main study endpoint was the rate of major adverse
cardiac events (MACE) at two-year follow-up; MACE is a composite of cardiac death, target vessel myocardial infarction (TV-MI) and target
lesion revascularisation (TLR). The rates of probable or definite stent thrombosis were also recorded. Enrolled in the study were 2,377 patients,
with 2,821 lesions in total. The mean age of the study population was 57 years, with a high prevalence of diabetes mellitus (34.46%). Most of the
patients (45.46%) presented with ST- or non-ST-elevation acute coronary syndrome. One-year follow-up was completed by 1,982 (83.38%)
patients, while 5 (0.21%) patients were lost to follow-up. The follow-up for the rest of the patients is yet to come. MACE occurred in 2.67% of the
patients. MACE components were reported as cardiac death (0.71%), TV-MI (0.40%) and TLR (1.56%). At 2 years, 1,498 (63.02%) patients had
completed follow-up and the incidence of MACE was 3.60%. The probable and definite ST were reported as 9 (0.6%) and 4 (0.27%), respectively,
at 2 years.

Conclusions: The present data support the use of the Abluminus DES+ stent in patients with coronary atherosclerosis with reduced revascularisation
rates at long-term follow-up of 2 years.
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Slrollmus-eluting coronary stent in elderly patients with stenosis in coronary arteries:
a subgroup analysis from the en-ABL e-registry

Dr Prathapkumar N. Pillai, Dr Sameer Dani, Dr Devang Desai, Dr Rashmit Pandya, Dr Pritesh Parekh,
Dr Apurva Vasavada, Dr Nirav Bhalani, Dr Chirag Sheth, Dr Arvind Sharma, Dr Rutvik Trivedi,
Dr Kushal Pujara

Apollo Hospital, Ahmedabad, Gujarat, India
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Aims: To evaluate the performance of the Abluminus DES+ - a newer-generation biodegradable polymer sirolimus-eluting stent (Envision
Scientific) - in this scenario.

Methods and results: A total of 658 patients aged >65 years having atherosclerosis in the coronary arteries were recruited into the en-ABL
e-registry — a multicentre, prospective and real-world registry. The primary endpoint is major adverse cardiac events (MACE), a composite of
cardiac death, target vessel myocardial infarction (TV-MI), or target lesion revascularisation (TLR) at one-year follow-up. Also, stent thrombosis
(ST) was observed at one-year follow-up. A total of 799 lesions were treated with 893 Abluminus DES+ in 658 patients. The study population was
predominantly male (70%). The mean age of the patients in this group was 70.05+£9.42 years; 37.99% of patients had diabetes mellitus whereas
almost half of the patients had hypertension (53.04%); 65.96% patients clinically presented acute coronary syndrome. At 1 year, follow-up was
available for 528 (80.24%) patients. One (0.15%) patient was lost to follow-up and follow-up of the rest of the patients is yet to come. The
cumulative incidence of MACE at 1 year was recorded as 3.78%. MACE components are reported as TLR (1.33%), cardiac death (1.70%) and
TV-MI (0.76%). The rate of stent thrombosis was reported as 0.95% at 1 year.

Conclusions: The analysis suggests that the Abluminus DES+ is safe and efficacious in treating coronary artery disease in elderly patients with
lower revascularisation rates at 1-year follow-up.
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Cllnlcal outcomes of real-world diabetic patients treated with Abluminus DES:
a multicentre en-ABL e-registry

Dr Luca Testa, Dr Sameer Dani, Dr Devang Desai, Dr Rashmit Pandya, Dr Apurva Vasavada,
Dr Prathapkumar N. Pillai, Dr Nirav Bhalani, Dr Chirag Sheth, Dr Arvind Sharma, Dr Rutvik Trivedi,
Dr Jitendra Singh, Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India

Aims: We sought to assess the performance of the Abluminus DES+ - a newer-generation biodegradable polymer sirolimus-eluting stent (Envision
Scientific) - in diabetic patients with coronary stenosis.

Methods and results: This multicentre, prospective registry was conducted in 30 centres in India. The en-ABL e-registry enrolled 2,377 patients;
819 patients had documented history of diabetes mellitus (DM). The study endpoints were major adverse cardiac events (MACE), a composite of
cardiac death, target vessel myocardial infarction (TV-MI), or target lesion/vessel revascularisation (TLR/TVR) and stent thrombosis (ST) at 1 year.
We analysed two cohorts in this prospective study: DM (819) and non-DM (1,558). Patients with diabetes were more frequently treated for
hypertension (60.32% vs. 33.70%, p<0.001). At 1 year, 84.86% and 82.61% of patients were available for follow-up for the DM cohort and non-
DM cohort, respectively. The reported MACE rates at 1 year were 3.30% in the DM group and 2.33% in the non-DM group; (p=0.198). The MACE
rate was mainly driven by TLR (2.01% vs. 1.32%, p=0.235), followed by TV-MI (0.43% vs. 0.39%, p=1.000) and cardiac death (0.86% vs. 0.62%,
p=0.579). The rate of ST was recorded as 0.86% vs. 0.54% (p=0.397) at 1 year for the two groups.

Conclusions: At 1 year, diabetic patients had a low rate of MACE, actually similar to non-diabetic patients, supporting the safety and efficacy of
the Abluminus DES+ - a newer-generation biodegradable polymer sirolimus-eluting stent that incorporates a unique coating technology.
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Impact of diabetes mellitus on the performance of a sirolimus-coated balloon in
patients with coronary in-stent restenosis: insights from the Nanolute study

Dr Prathapkumar N. Pillai, Dr Sameer Dani, Dr Keyur Parikh, Dr Ranjan Shetty, Dr Jagdish Hiremath,
Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India
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Aims: We aimed to assess the impact of diabetes mellitus on the safety and efficacy of the MagicTouch sirolimus-coated balloon (Concept Medical)
in patients with coronary in-stent restenosis.

Methods and results: A total of 199 patients with coronary in-stent restenosis (ISR) were included in the multicentre and prospective Nanolute
study. Among these, we assessed two subgroups: ISR-DM (103) and ISR-non-DM (96). All patients were treated with a sirolimus-coated balloon.
The clinical study endpoint was major adverse cardiac events (MACE) - a composite of cardiac death, target vessel myocardial infarction (TV-MI)
and target lesion revascularisation (TLR) at 1 year. Among 199 patients with ISR, 103 (51.76%) patients had a diagnosis of diabetes mellitus,
whereas 96 (48.24%) had no documented history of the disease. One-year follow-up was available for 94 patients and 84 patients in the DM and
non-DM cohorts, respectively. The follow-up for the rest of the patients is yet to come as it is ongoing study. The incidence of MACE was reported
as 4.25% and 8.33% for the DM cohort and non-DM cohort, respectively, with a p-value of 0.26. The MACE rate was broken down into TLR
(4.25% vs. 7.14%, p=0.520) and TV-MI (0.0% vs. 1.19%, p=0.472). The clinical outcomes were not statistically different for both the DM and
non-DM cohorts. There was no cardiac death reported at 1 year for both cohorts.

Conclusions: The present analysis suggested that diabetes mellitus does not appear to have a negative impact on the efficacy of SCB in patients
with ISR lesions and is associated with good clinical outcome in this complex cohort.
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Revascularlsatlon with a sirolimus-coated balloon in atherosclerosis in small
coronary arteries: real-world experience from the Nanolute study

Dr Bernardo Cortese, Dr Sameer Dani, Dr Keyur Parikh, Dr Ranjan Shetty, Dr Prathap Kumar,
Dr Jagdish Hiremath, Dr Dinesh Shah

Apollo Hospital, Ahmedabad, Gujarat, India

Aims: We sought to investigate the clinical outcomes after treatment using the MagicTouch sirolimus-coated balloon (SCB) (Concept Medical) in
patients with de novo lesions located in small coronary arteries.

Methods and results: The all-comers, multicentre, Nanolute registry enrolled patients with de novo lesions located in coronary vessels with
a reference vessel diameter (RVD) <2.75 mm. We conducted the analysis at 1 year with the pre-specified primary study endpoint of major adverse
cardiac events (MACE) which is composed of target lesion revascularisation (TLR), target vessel myocardial infarction (TV-MI) and cardiac death.
We also assessed the procedural success, defined as technical and angiographic success in the absence of MACE at hospital discharge. A total of
196 patients with 204 lesions were treated with 217 SCB; 38.78% of patients presented with diabetes mellitus and 44.39% of patients with
hypertension. Additional stenting was performed only in 6.12% of the patients. The mean diameter of the SCB was 2.33+0.26 mm. Procedural
success was achieved in 99.49% of patients while only 1 patient had vessel dissection. One-year follow-up is available for 175 (89.29%) of the
patients; MACE occurred in 3.43% of the patients. MACE was mainly propelled by TLR (2.86%) followed by cardiac death (0.57%). There was
no TV-MI reported at 1 year in the study.

Conclusions: 1-year clinical results after treatment using the SCB demonstrated low rates of MACE in a small vessel cohort of the Nanolute
registry, hence showing an adequate efficacy and safety in this setting. Adequately powered studies in a western population are ongoing.




INDIALIVE 2018 ABSTRACTS

INDIALIVE
% 2] 8 Coronary interventions

Two-year clinical follow-up of a multicentre Nanolute study assessing the safety and
efficacy of a sirolimus-coated balloon in coronary artery stenosis

Dr Sameer Dani, Dr Keyur Parikh, Dr Ranjan Shetty, Dr Prathap Kumar, Dr Jagdish Hiremath, Dr Dinesh Shah
Apollo Hospital, Ahmedabad, Gujarat, India
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Aims: We sought to evaluate the efficacy and safety of the MagicTouch sirolimus-coated balloon (Concept Medical) in patients with atherosclerotic
lesions in coronary arteries.

Methods and results: Nanolute is a multicentre, prospective, real-world study of patients undergoing percutaneous coronary intervention (PCI)
with the MagicTouch sirolimus-coated balloon (SCB) for in-stent restenotic (ISR) and/or de novo lesions in coronary vessels. The measured clinical
endpoint was the occurrence of major adverse cardiac events (MACE), defined as a combination of cardiac death, target vessel myocardial infarction
(TV-MI) and target lesion revascularisation (TLR) at 1 year. We also assessed the MACE rate at an extended follow-up of 2 years. Included in this
ongoing study were 438 patients, with a total of 516 PCI procedures on 465 lesions, all treated with SCB. Diabetes mellitus accounted for 44.29%
of the total study population; 48.40% of patients clinically presented with acute coronary syndrome. Of 465 lesions, 45.81% were ISR lesions
whereas 54.19% were de novo lesions. One-year follow-up was available for 393 (89.73%) patients. The follow-up of the rest of the patients is yet
to come. The occurrence of MACE was recorded as 4.33% at 1 year with TLR (3.82%), TV-MI (0.25%) and cardiac death (0.25%). We recorded
MACE at an extended follow-up of 2 years. Two years of follow-up was completed by 333 (76.02%) patients, and the incidence of MACE was
5.10%. There was no increment in events at 2 years.

Conclusions: In this cohort of patients, SCB angioplasty delivered good clinical outcomes at 1 year. The results are very promising at 2 years of
extended follow-up.
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HBA1 c levels in patients with ST-elevation myocardial infarction and its correlation
with severity of coronary artery disease (assessed hy SYNTAX score) and short-term
mortality

Dr Arnab Ghosh Chaudhury, Dr S.S. Prakash, Dr (Prof.) Prabhavathi, Dr (Prof.) C.N. Manjunath

Sri Jayadeva Institute of Cardiovascular Sciences & Research, Bengaluru, Karnataka, India

Aims: To evaluate the correlation between HBA 1¢ on admission and severity of coronary artery disease using the SYNTAX score and mortality in
patients with ST-elevation myocardial infarction (diabetic and non-diabetic).

Methods and results: Three hundred and sixty-two (362) patients presenting with STEMI (within 48 hrs) were included in our study (96 diabetic
and 266 non-diabetic). Data regarding patient characteristics were collected over 7 months. SYNTAX score was calculated by the online SYNTAX
score calculator. All-cause mortality data were collected prospectively up to 6 months. Diabetics were older, predominantly male, and more
hypertensive than non-diabetics. Mean HBA 1¢ was greater in diabetics (8.01£1.50) than in non-diabetics (5.69+0.65) (p<0.001). SYNTAX score
showed significant linear correlation with HBA 1¢ values in all cases, diabetic and non-diabetic subgroups (p<0.001). HBA1c quartiles (<5, 5.1-5.5,
5.6-6, 6.1-6.4) showed increased mean SYNTAX scores (2.65, 5.53, 7.15, 13.42, respectively, p<0.001) and increased 6-month mortality (3%,
4.8%, 1.7%, 15.1%, respectively, p=0.004) with increased values in the non-diabetic group. In the diabetic group, increased HBA 1¢ quartile (<7.5,
7.6-8.5, 8.6-9.5, >9.5) values correlated with increased mean SYNTAX scores (12.7, 16.5, 18.25, 22.5, respectively) (p<0.001) but not with
mortality (p=0.525). Multivariate regression analysis showed HBAlc >6 as an independent predictor of 6-month mortality.

Conclusions: A significant correlation exists between HBAlc and angiographic SYNTAX score in STEMI patients (both diabetic and non-
diabetic). It also significantly correlates with 6-month mortality.
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ZD speckle tracking echocardiography as a predictor of significant coronary artery
stenosis in female patients with effort angina who are treadmill test positive - an
angiographic correlation

Dr Jose Sebastian, Dr Raju George, Dr V L. Jayaprakash, Dr K. Jayaprakash, Dr Raihanathul Misirya,
Dr Suresh Madhavan, Dr N. Jayaprasad, Dr V. Sudhakumary

Kottayam Medical College, Kottayam, Kerala, India
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Aims: 1. To determine the diagnostic accuracy (sensitivity and specificity) of 2D speckle tracking echocardiography (GLS score) in predicting the
angiographic severity of coronary artery disease in female patients with effort angina who are TMT positive. 2. To risk stratify TMT positive female
patients with effort angina based on longitudinal myocardial strain assessed by 2D speckle tracking echocardiography, in order to decide on the
need for invasive management.

Methods and results: Female patients with effort angina who are TMT positive and are recommended for coronary angiogram based on standard
treatment guidelines are subjected to 2D speckle tracking echocardiography and a global longitudinal strain (GLS) score is obtained. Following CAG,
a correlation was sought between lesion severity and GLS score. Sensitivity and specificity of the GLS score in predicting the angiographic severity of
coronary artery disease was also calculated. One hundred (100) patients were evaluated. The average age of patients included in the study was 55 years.
All were TMT positive female patients, with the average Duke score being —2. Effort angina was the predominant symptom; 70% of patients were in
NYHA Class II. The most common associated risk factor was HTN, with 66 patients being hypertensive; 63 patients were diabetic. Dyslipidaemia was
observed in 46 patients. There was no RWMA or LV dysfunction in any of the patients. Sixty-three percent (63%) of patients had a GLS score greater
than or equal to —17, with the average being —15; 56% of patients had a significant lesion of greater than 70% in at least one of the coronary arteries.
Sensitivity of GLS in predicting significant CAD in TMT positive female patients was 94% and specificity 76%. The positive predictive value was
84% and the negative predictive value was 90%. The optimum cut-off value of the GLS score to predict a coronary lesion is —17.5. Patients with a GLS
more than —20 had no significant coronary lesion and those with a GLS less than —12 had multivessel disease. Compared to the Duke TMT score, GLS
showed better correlation with a significant coronary lesion and this was more evident in the age group 45 to 55 years.

Conclusions: GLS by 2D speckle tracking echocardiography correlates well with the angiographic severity of coronary artery disease and can
predlct a significant coronary lesion with a sensitivity of 94% and a specificity of 76% in female patients with effort angina.
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CT angiography: a distinguishing marker of coronary artery disease in comparison
with conventional coronary angiography

Dr S. Kumar, Dr Nilesh Gautam, Dr Tilak Suvarana, Dr Santosh Dora, Dr Manbir Singh
Asian Heart Institute, Bandra, Mumbai, India

Aims: The present study was carried out to evaluate the diagnostic performance of CTA as compared with CIA in an Indian set-up.

Methods and results: A cross-sectional analytic study was carried out for a period of two years in 50 patients after obtaining written informed
consent. Sixty-four (64) slice CT coronary angiography was performed prior to CIA. The angiograms were evaluated by an experienced observer.
The total number of significant lesions (>50%) was 44 by CTA. The most commonly involved vessels were proximal, mid or distal segments of the
LAD and RCA. The sensitivity and specificity of CTA for detecting significant stenosis on a per patient basis with CIA as reference standard was
95.7% and 90.5%, respectively, while the PPV and NPV value was 91.7% and 95%, respectively.

Conclusions: MDCT has reasonably high accuracy for detecting significant obstructive CAD when assessed at artery level. CTA using scanners

with at least 64 slices should be recommended as a test to rule out obstructive coronary stenosis in order to avoid inappropriate invasive coronary
angiography in patients with an intermediate pre-test probability of CAD.
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Comparlson of new-generation everolimus-eluting stents and new-generation
sirolimus-eluting stents in chronic renal failure patients with 3-year outcome

Dr A.M. Thirugnanam!, Dr Haider Khan?, Dr Sumeet Sinha®, Dr Deepak Saha®

1. IPCARD Cardiac Care Center, Hyderabad, Telangana, India; 2. Haider Medical Center, Hyderabad, Telangana, India;
3. Virinchi Hospitals, Hyderabad, Telangana, India
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Aims: To compare the safety and efficacy outcome between new-generation everolimus-eluting stents and sirolimus-eluting stents in patients
undergoing PCI.

Methods and results: We retrospectively analysed 150 patients who underwent PCI in our centres between August 2014 and August 2017.
Patients were divided into two groups: new EES (n=105) and new SES (n=45). Primary endpoints were, at 1 year, 2 years and 3 years, the composite
of all-cause death, MI, CVA, and TVR; MACE and stent thrombosis were also evaluated. Femoral access was used in 30% and radial access was
used in 70% of patients. The rate of dual antiplatelet therapy use at 1 year was 96% in EES and 90% in SES. The primary endpoints occurred in 7%
of EES patients and in 25% of SES patients. Significant differences were found with respect to the rate of 3-year all-cause mortality (3% vs. 18%),
MI (1% vs. 15%), CVA (0.5% vs. 5%), ST (1.5% vs. 15%), TVR (2% vs. 18%), and MACE (1% vs. 14%), and 2 cases of major bleeding were
observed in SES patients but not in EES.

Conclusions: New EES stents showed very positive and encouraging results in CKD patients compared with new SES stents. This 3-year study
may be extended to evaluate very late events.

INDIALIVE
% 2.] 8 Coronary interventions

Global longitudinal strain and angiographic correlation in NSTEMI

Dr S. Bijesh, Dr Raju George, Dr V.L. Jayaprakash, Dr K. Jayaprakash, Dr K.J. Raihanathul Misirya,
Dr Suresh Madhavan, Dr N. Jayaprasad, Dr V. Sudhakumary

Kottayam Medical College, Kottayam, Kerala, India

Aims: To investigate the role of 2D speckle tracking echocardiography as a non-invasive predictor of significant coronary artery occlusion in
patients with non-ST-segment elevation myocardial infarction.

Methods and results: Sixty patients with a first attack of non-ST-segment elevation myocardial infarction were included in the study. The patients
were divided into two groups: group 1 with significant (>70%) CAD, and group 2 with non-significant CAD (<70%) based on coronary angiogram
results. Images were obtained in the apical long-axis, four-chamber, and two-chamber views. Regional longitudinal systolic strain was measured in
17 myocardial segments and averaged to provide global longitudinal strain (LVGLS). There was a significant decrease in LVGLS in group 1
compared to group 2 (p<0.05). The optimal cut-off value of LVGLS for prediction of significant CAD was —15.57 (AUC 0.797, p-value 0.009). The
sensitivity, specificity and PPV of LVGLS for detecting significant CAD were 91%, 90%, and 93.3%, respectively. An area of 4 or more adjacent
dysfunctional segments had the best ability to identify patients with significant coronary occlusion (AUC 0.945, p-value <0.001, sensitivity 90%,
specificity 80% and PPV 90%).

Conclusions: Both global and regional longitudinal systolic strain can offer accurate, feasible, and non-invasive prediction of acute coronary artery
occlusion in patients with non-ST-elevation myocardial infarction who may benefit from urgent revascularisation.




INDIALIVE 2018 ABSTRACTS

INDIALIVE
% 2] 8 Coronary interventions

Dllemma in percutaneous coronary interventions in retroviral positive patients with
chronic total occlusion (CTO): to treat or not to treat?

Dr Natraj Setty, Dr Shivanand S. Patil, Dr T.R. Raghu, Dr B.C. Srinivas, Dr K.H. Srinivas, Dr Beeresh,
Dr Rangaraj Ramalingam, Dr Jayashree Kharge, Dr Ashalatha, Dr A.C. Naganmani, Dr K.S. Ravindranath,
Dr Yeriswamy, Dr Rahul Patil, Dr C.N. Manjunath

Sri Jayadeva Institute of Cardiovascular Sciences & Research, Bengaluru, Karnataka, India
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Aims: The objective of our study was to analyse the procedural success and complication rates in performing PCI in CTO in retroviral positive
patients.

Methods and results: This was a prospective and observational study. A total of 7 consecutive patients who were reported as being retroviral
positive with CTO between August 2012 and June 2017 were evaluated. Detailed clinical presentation and coronary angiography of all patients
were evaluated. A procedural success rate of 100% was achieved and the in-hospital course was uneventful. The mean age of patients was 42.66 years,
mean duration of HIV was 3.43 years. The mean duration of angina was 7.83 months, 4 patients had 100% LAD occlusion, and 3 patients had 100%
RCA occlusion. Out of 7 patients, 2 patients had PCI to the LAD, 3 patients had PCI to the RCA, and one patient each had PCI to LMCA to the
LAD, LCX and LMCA to the LAD. The average size of the stent was 3x32 mm. The average fluoroscopy time was three hours.

Conclusions: PCI is an adequate and safe treatment strategy for coronary revascularisation in HIV positive patients with coronary chronic total
occlusion.
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Retrowral positive (HIV) patients presenting with STEMI — dilemma for coronary
interventions: to do or not to do?

Dr H.S. Natraj Setty, Dr T.R: Raghu, Dr B.C. Srinivas, Dr K.H. Srinivas, Dr Beeresh, Dr Rangaraj Ramalingam,
Dr Jayashree Kharge, Dr Ashalatha, Dr A.C. Naganmani, Dr K.S. Ravindranath, Dr Yeriswamy,
Dr C.N. Manjunath

Sri Jayadeva Institute of Cardiovascular Sciences & Research, Bengaluru, Karnataka, India

Aims: To study the clinical profile of HIV infected patients presenting with acute coronary syndrome and their in-hospital outcome and therapeutic
challenges with respect to revascularisation.

Methods and results: We studied 109 consecutive patients infected with HIV and presenting with acute coronary syndrome to our acute coronary
care unit between 2013 and September 2017. The baseline clinical characteristics, response to fibrinolytic therapy, angiographic findings, and
results of PCI and in-hospital outcome were studied. The mean age of patients was 46 years, which is lower than HIV uninfected patients. Most
patients presented with acute anterior wall ST-elevation myocardial infarction (n=98, 89%). Most patients presented with lower Killip class (Class I:
84.4%, Class II: 11.9%, Class III: 3.7%). Ninety-six (96) patients (88.1%) received thrombolytic therapy with streptokinase. Thombolysis was
successful in 96 (78.33%) and failed in 13 (21.67%) patients. Four patients underwent rescue angioplasty and primary PCI was performed in
3 patients. Coronary angiography was carried out in all the patients and revealed significant residual stenosis in 51 patients. Three-vessel coronary
artery disease was seen in only 4 patients (3.7%). Two-vessel coronary artery disease was seen in 16 patients (14.7%). Sixty-nine (69) patients
(81.6%) had a significant single-vessel lesion. All patients with significant residual lesions (n=51) underwent PCI with drug-eluting stents. Only
1 patient died due to cardiogenic shock. All 108 patients were followed up for 3 years and they are receiving adjuvant HAART.

Conclusions: HIV infected patients hospitalised for an ACS are relatively young. The presentation and outcomes of ACS in this population are
similar to those of uninfected patients. Anterior wall MI is the most common presentation, hence the LAD is the most common culprit vessel. HIV
status and HAART therapy did not interfere with the revascularisation approach or clinical outcome.
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Left main treatment with the latest generation sirolimus-eluting stent: preliminary data
after one follow-up of an average of 6 months

Dr P. Vicinelli, Dr M. Martinoni, Dr C. Villani, Dr M. Zuccari, Dr M. D’Urbano
IRCCS, San Raffaele Hospital, Segrate, Milan, Italy
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Aims: To evaluate the clinical performance of the Abluminus DES+ in LM critical lesions. The peculiarity lies in the coating technology which
takes place after the stent is crimped.

Methods and results: Patients undergoing LM angioplasty with the Abluminus DES+ were clinically evaluated at regular intervals in order to
evaluate any new symptoms. The target lesion was the LM, either in the LM ostium or the LAD-CFX bifurcation. Primary endpoints were MACE
and definite or probable stent thrombosis. The study population was 70.8% male, average age 65.5 years, 8% STEMI for LM occlusion. In relation
to DAPT, 58.4% were treated with clopidogrel 75 mg, 41.6% with ticagrelor 90 mg bid, none with prasugrel. There was 83.3% RCA dominance,
65% with RCA critical stenosis and 23% with RCA total occlusion. In LM lesions, average length was 13 mm, TIMI flow 3 was 100% at baseline.
Predilatation: 83%, SC balloon 2.67 mm mean calibre (median 2.75), mean length 14.24 mm (median 15). Abluminus DES+: mean diameter of
3.77 mm (median 4.00), mean length of 16.5 mm (median 16). Post-dilatation: 95.8% with mean and median balloon size of 4.00, mean length 9.9,
median length 11. IVUS: 50%, confirmed the already well-defined angiographic result. Procedural success: 100% of patients, no signs and/or
symptoms in the 24 hours post procedure that could be attributed to myocardial infarction. Six-month follow-up: no symptoms 100% patients.
One-year follow-up: 54.6% achieved 12-month follow-up without adverse events.

Conclusions: Due to its peculiarities in coating technology, the Abluminus DES+ is a good treatment strategy even for the most complex coronary
lesions, including LM treatment.
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Techniques and outcomes of bioresorbable vascular scaffolds in the treatment of
coronary bifurcation lesions: one-scaffold strategy vs. two-scaffold strategy

Dr Babu Ezhumalai', Dr Sara Khan?, Dr Ashok Seth?
1. Fortis Malar Hospital, Chennai, India; 2. Fortis Escorts Heart Institute, New Delhi, India

Aims: Our objectives were to study the technical aspects and outcomes of treating coronary bifurcation lesions with A-BRS by comparing a “one-
scaffold strategy” (OSS) with a “two-scaffold strategy” (TSS).

Methods and results: Patients who underwent coronary bifurcation stenting, either OSS or TSS, with A-BRS over a period of 3 years were
prospectively included. The lesion bed was predilated with a non-compliant balloon and a scaffold was deployed gradually at nominal pressure.
The side branch was recrossed with a wire and then the scaffold was post-dilated at high pressure. Finally, snuggle balloon dilatation was performed.
Patients were followed up periodically with stress testing and CT coronary angiography. Out of 122 bifurcation lesions in 117 patients, 87 lesions
were treated with OSS while 35 lesions were treated with TSS. The mean number of A-BRS implanted per lesion was 1.3+0.6 (OSS group: 1.3£0.6,
and TSS group: 1.2+0.5). In the TSS group, bail-out stenting of the side branch was performed in 5 (14.3%) lesions with elective stenting in 30
(85.7%) lesions; “T”, “TAP” and “V” stenting techniques were performed in 14 (40%), 16 (45.7%) and 5 (14.3%) lesions, respectively; hybrid
stenting with A-BRS and metallic stent was performed in 5 (14.3%) lesions. In the OSS group, the side branch was protected, predilated and
recrossed in 87 (63.9%), 21 (57.7%) and 24 (49.5%) lesions, respectively. Final snuggle balloon dilatation was performed in 23 (26.4%) and 35
(100%) lesions in the OSS and TSS groups, respectively (p<0.0001). The mean duration of follow-up was 26.4+7.9 months with 98.3% follow-up.
There was no scaffold thrombosis (0%). One patient in both the OSS group and the TSS group developed restenosis and underwent bypass surgery
subsequently (TLR rate: 1.2% vs. 2.9%, p=0.49; overall 1.6%). The rest were doing fine without any major adverse clinical events.

Conclusions: Coronary bifurcation stenting with the A-BRS, both the one-scaffold strategy and the two-scaffold strategy, is technically feasible
producing excellent results at short-term and long-term follow-up.
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coronary artery disease: technical challenges and long-term outcomes

Dr Babu Ezhumalai', Dr Sara Khan?, Dr Ashok Seth?
1. Fortis Malar Hospital, Chennai, India; 2. Fortis Escorts Heart Institute, New Delhi, India
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Aims: To study the technical challenges and long-term outcomes of using Absorb bioresorbable vascular scaffolds (A-BRS) for the treatment of
diffuse coronary artery disease (CAD) requiring a continuous segment of A-BRS measuring more than 40 mm.

Methods and results: Patients who underwent PCI with the A-BRS in diffuse CAD were included in this study from January 2013 to July 2016.
After adequate preparation of the lesion, A-BRS was deployed gradually at nominal pressure and post-dilated at high pressure. Minimal overlap of
scaffolds was performed in these diffuse lesions. All patients were followed up regularly after the procedure. Sixty-one (61) patients with one
diffuse lesion each were included in this study (in total 61 diffuse CAD lesions). The number of A-BRS used per diffuse CAD lesion was 2.3+0.6.
All lesions were routinely predilated and post-dilated. The diameter and total length of A-BRS used were 3.01+0.3 mm and 57.5£17.7 mm,
respectively. The strategy for deployment of A-BRS was either proximal-to-distal vessel deployment (16 lesions) or distal-to-proximal vessel
deployment (45 lesions). Two techniques of overlapping scaffolds were utilised - marker-to-marker overlap and edge-to-edge placement of markers.
All patients received dual antiplatelet therapy for at least 12 months. Ticagrelor or prasugrel was preferably used for the initial 3 months and then
switched to clopidogrel. A GP IIb/IIla inhibitor was used as and when required. The median duration of follow-up was 1,026 days (interquartile
range: 713-1,305 days). On follow-up, 4 cases underwent target lesion revascularisation but no (0%) definite scaffold thrombosis was reported in
any of the study patients.

Conclusions: Treatment of diffuse CAD with a continuous segment of minimally overlapping multiple A-BRS is technically possible with a trend
towards favourable outcomes on long-term follow-up, provided optimal implantation techniques and a meticulous antiplatelet regimen are followed.
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Comparison of clinical outcomes in patients treated with indigenous (Indian) versus
foreign drug-eluting stents.(DES)

Asst. Prof. Naresh K. Goyal!; Dr Rakesh K. Jaswal?, Dr Rajat Sharma?
1. MMIMSR Ambala, Haryana; India; 2. Fortis Hospital Mohali, Punjab, India

Aims: To compare clinical outcomes in patients treated with indigenous (Indian) versus FDA approved/CE-marked drug-eluting stents (DES).

Methods and results: This study was a single-centre, prospective, observational study in which clinical follow-up data were collected at 9 months
in patients undergoing DES implantation in de novo native vessel coronary artery disease. Patients were divided into 4 groups: group 1 (n=132)
received biodegradable polymer indigenous SES (Metafor), group 2 (n=69) received the biodegradable polymer CE-marked SES (Orsiro), group 3
(n=75) received durable polymer FDA/CE-marked ZES (Resolute Integrity), and group 4 (n=132) received durable polymer FDA/CE-marked EES
(XIENCE Xpedition). At 9-month follow-up, stent thrombosis occurred in 1 (0.8%), 0 (0%), 1 (1.3%), and 1 (0.8%) (p-value-0.830) in groups 1,
2,3 and 4, respectively. TLR occurred in 6 (4.5%), 2 (2.9%), 2 (2.7%) and 2 (1.5%) (p-value-0.542) in groups 1, 2, 3 and 4, respectively, and MACE
occurred in 10 (7.6%), 2 (2.9%), 4 (5.3%) and 5 (3.8%) (p-value-0.421) in groups 1, 2, 3 and 4, respectively.

Conclusions: In the present study, we demonstrated that a biodegradable polymer indigenous SES is non-inferior to biodegradable polymer CE-
marked SES and two leading permanent polymer-based second-generation DES for hard clinical endpoints. The lower cost of the indigenous stent
makes it an attractive option for treating patients with coronary artery disease in developing countries (such as India) without compromising on
efficacy.
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Coronary angioplasty in spontaneous coronary artery dissection: strategy and
outcomes

Dr Sanjai Pattu Valappil, Dr Mathew lype, Dr Sunitha Viswanathan, Dr Alummoottil George Koshy,
Dr Prabha Nini Gupta, Dr Radhakrishnan Vellikatu Velayudhan

Government Medical College, Thiruvananthapuram, Kerala, India
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Aims: PCI in spontaneous coronary artery dissection (SCAD) is associated with high rates of technical failure. Studies examining the procedural
characteristics and hardware used during PCI in SCAD are limited to anecdotal case reports.

Methods and results: This was a retrospective single-centre study which analysed the clinical, angiographic and procedural characteristics of
patients with angiographically confirmed type 1 SCAD undergoing PCI over a period of 4 years (2013-2017). There was a total of 42 patients with
type 1 SCAD during the study period, of whom 16 (38.1%) underwent PCI; 14 out of the 16 patients (87.5%) who underwent PCI had technical
success. In all patients, the lesion was attempted to be crossed initially with a floppy wire and, if this was unsuccessful, it was escalated to
a hydrophilic wire and finally to a stiff wire. The SCAD lesion was crossed with a floppy wire in 71.4% of patients, with a hydrophilic wire in
14.2% and with a stiff wire in 7.1% of patients. Wire escalation was required in 5 patients (31.3%) and in 60% of cases there was technical success
after wire escalation. Presence of diabetes mellitus, hypertension, smoking, coexisting atherosclerosis, diffuse nature of the lesion, and baseline
TIMI flow <2 did not predict procedural failure during PCI.

Conclusions: PCI in SCAD was associated with a fair rate of technical success in our population. Choosing a floppy wire initially and then
escalating to a hydrophilic wire followed by a stiff wire is an optimal revascularisation strategy.
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Percutaneous coronary intervention of an anomalous left circumflex coronary artery

Dr Rajesh Vijayvergiya, Dr Ankush Gupta, Dr Prashant Panda, Dr Ganesh Kasinadhuni,
Dr Darshan Krishnappa, Dr Saurabh Malhotra

Department of Cardiology, PGIMER, Chandigarh, India

Aims: We report our experience of percutaneous coronary intervention in patients with an anomalous origin of the left circumflex artery.

Methods and results: We report a case series of 14 cases (12 male, 2 female) of mean age 54.14+14.75 years, who have undergone successful
coronary angioplasty and stenting of an anomalous left circumflex artery. Eight (57%) cases had a transfemoral approach, while the rest (6; 43%)
had a transradial approach. The target lesion was type B in 50% and type C in 50% of cases. The site of the lesion was: proximal retro-aortic portion
in 5, ostial in 3, distal portion in 5, and major obtuse marginal in 1 case. A Judkins right coronary guide catheter was used in 11 (79%) cases, while
an Amplatz Right-1 catheter was used in the remaining 3 (21%) cases. A two-wire strategy was adopted in 64% of cases. In total, 16 stents of mean
diameter 2.95+0.33 mm and mean length of 26.93+7.92 mm were deployed. The long-term follow-up was uneventful in all the cases.

Conclusions: Percutaneous intervention of an anomalous left circumflex coronary artery is technically challenging but feasible with a good success
rate. An appropriate selection of hardware and technical expertise results in a favourable outcome.
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Comparlson of neointimal coverage between ultrathin biodegradable polymer-coated
sirolimus-eluting stents and durable polymer-coated everolimus-eluting stents:
6-month optical coherence tomography follow-up from the TAXCO study

Dr Atul Abhyankar!, Dr Leonardo Cunha Abizaid?, Dr Daniel Chamié?, Dr Mihir Rathod!
1. Shree B.D. Mehta Mahavir Heart Institute, Surat, Gujarat, India; 2. Cardiovascular Research Center, Sao Paulo, Brazil
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Aims: The TAXCO study was designed to compare the degree of neointimal coverage and the prevalence of malapposition at 6 months subsequent
to implantation of ultrathin biodegradable polymer-coated sirolimus-eluting stents (SES) and durable polymer-coated everolimus-eluting stents
(EES) using optical coherence tomography (OCT).

Methods and results: The TAXCO study included a total of 37 patients who consented to and underwent OCT examination between August 2017
and September 2017. Among them, 21 patients had been treated with Tetriflex SES (Sahajanand Medical Technologies Pvt. Ltd., Surat, India) and
16 with XIENCE V EES (Abbott Vascular, Santa Clara, CA, USA), 6 (+1) months earlier at our institution. The OCT was performed using a C7
Dragonfly™ imaging catheter (St. Jude Medical, St. Paul, MN, USA). All OCT images were analysed at an independent core laboratory
(Cardiovascular Research Center, Sdo Paulo, Brazil) by analysts who were blinded to patient and procedural information. A total of 763 cross-
sections (6,908 struts) were analysed in the XIENCE V EES group, and 1,134 cross-sections (9,992 struts) in the Tetriflex SES group. At 6 months,
on a per-lesion basis, no significant differences were observed between the XIENCE V EES group and the Tetriflex SES group in mean percentage
of uncovered struts (1.87+3.86 vs. 2.42+3.45, p=0.137) and malapposed struts (0.05+0.20 vs. 0.21£0.69, p=0.302). Strut-level neointimal thickness
also did not differ between the XIENCE V EES group and the Tetriflex SES group (0.18+0.12 vs. 0.14+0.07, p=0.370).

Conclusions: This OCT study found no significant difference in strut coverage and neointimal thickness at 6 months after implantation of the
biodegradable polymer-coated Tetriflex SES, when compared with the durable polymer-coated XIENCE V EES.
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Seven-year clinical outcomes.in patients undergoing percutaneous coronary
intervention with biodegradable polymer-coated sirolimus-eluting stent: results from
a single-centre real-world experience

Dr Atul Abhyankar!, Dr Upendra Kaul?, Dr Santosh Kumar Sinha®

1. Shree B.D. Mehta Mahavir Heart Institute, Surat, Gujarat, India; 2. Fortis Escorts Heart Institute and Research Centre, Okhla
Road, New Delhi, India, 3. Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, Uttar
Pradesh, India

Aims: Sirolimus-eluting stents have been used in clinical practice due to their demonstrated ability to reduce restenosis. However, reports of late
and very late stent thrombosis have raised questions about long-term outcome in patients treated with these stents. The aim of the present study was
to assess the seven-year clinical outcomes of a biodegradable polymer-coated sirolimus-eluting stent (Supralimus; Sahajanand Medical Technologies
Pvt. Ltd., Surat, India) in real-world patients with coronary artery disease.

Methods and results: This observational, retrospective study was carried out in all 346 consecutive enrolled patients who underwent percutaneous
coronary intervention (PCI) with the Supralimus sirolimus-eluting stent (SES), between April 2008 and December 2009, at a single centre. We
analysed major adverse cardiac events (MACE), a composite of cardiac death, myocardial infarction (MI), target lesion revascularisation (TLR)
and target vessel revascularisation (TVR) as the primary outcomes at seven-year follow-up. Out of 346 patients, seven-year follow-up was obtained
in 327 (94.5%) patients and hence results were analysed for 327 patients. At seven-year follow-up, MACE occurred in 41 (12.5%) patients,
consisting of 23 (7.0%) cardiac deaths, 14 (4.3%) TLR, and 4 (1.2%) TVR. Late stent thrombosis was observed in 3 (0.9%) patients. At follow-up
of seven years the cumulative event-free survival was found to be 84.7% using the Kaplan-Meier method.

Conclusions: The present study demonstrated satisfactory and sustained seven-year clinical outcomes, as evidenced by the low rates of MACE and
ST for the biodegradable polymer-coated Supralimus SES.
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Transcatheter device closure of paravalvular leaks

Dr Ramya Shri Chandrasekaran, Dr K. Sivakumar
Sri Hospital, Kovilpatti, India
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Aims: To study our experience with transcatheter PVL (TPVL) closure as a less invasive alternative to surgical reintervention to improve clinical
outcomes.

Methods and results: Thirty-one (31) patients underwent PVL closure in our institute between May 2015 and November 2017. Inclusion criteria
were patients with significant PVL with heart failure, PAH, haemolytic anaemia. Exclusion criteria were presence of active local or systemic
infection, prosthetic valve dysfunction, patients with a life expectancy of less than 6 months. All patients underwent preprocedural 3D TEE
evaluation. Thirty-one (31) PVL closure procedures were carried out in 27 patients. Age varied from 12 to 67 years; sex ratio 25:6. The target valve
was mitral (22), aortic (5) and both (3). Approaches included femoral arterial (7), femoral venous-transseptal (12) and LV apical (12). Devices used
were: AVP1 - 1, AVP2 - 18, AVP3 - 4, AVP4 - 4, Muscular VSD devices - 5, ADOLI - 3, Occlutech PLD - 12. Three patients underwent reinterventions
for significant residual leaks. One patient had a device embolisation and was taken up for surgery. There was one in-hospital mortality due to
a haemothorax-related complication leading to multiorgan failure and two late deaths. There was no residual PVL in 26 patients and mild to
moderate in 4 patients at late follow-up.

Conclusions: Percutaneous device closure of PVL is an effective technique with good clinical outcomes and low morbidity.
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Atrial septostomy with a novel atrial flow regulator enables reliable and sustained
decompression of the left atrium in diastolic heart failure: early results

Dr Avinash Anantharaj, Dr Ramasamy Rajeshkumar, Dr Kothandam Sivakumar
Department of Pediatric Cardiology, Institute of Cardiovascular Diseases, Madras Medical Mission, Chennai, India

Aims: To study the effects of implantation of a novel atrial flow regulator (AFR) (Occlutech, Istanbul, Turkey) in creating a reliable atrial septal
fenestration of requisite size to facilitate left atrial decompression in patients with diastolic heart failure.

Methods and results: In patients aged >12 years and satisfying the inclusion criteria for HFpEF, a) Clinical: symptomatic HF in NYHA Class III
or above, needing at least one hospitalisation in the preceding year, despite optimal ongoing medical management of at least 6 months duration and
optimal medical rate control (<90/min) of arrhythmias, if present; b) Echocardiographic (2DE): left ventricular ejection fraction (LV-EF) >40%);
¢) Cardiac catheterisation (CC): pulmonary capillary wedge pressure (PCWP) >15 (rest); >25 (exercise) mmHg and greater than the central venous
pressure (CVP), AFR was implanted after septal puncture. Four patients (3 male, 1 female) of age range 12-65 years underwent AFR implantation
for HFpEF. In 2 patients the mechanical primary efficacy endpoint of a patent device in sifu and shunting left-right was confirmed by 2DE and CC
at the end of 6 months. Secondary efficacy variables included functional class, 6-minute walk distance (6MWD), N-terminal pro brain natriuretic
peptide (NT-pro-BNP) levels.

Conclusions: Based on initial results, LA decompression appears to be a suitable strategy to address LV diastolic dysfunction, and AFR implantation
seems to provide a reliable, sustained interatrial communication.
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Comparision of outcomes of transcatheter alcohol septal ablation with surgical
myomectomy

Dr Manish Ganwani', Dr Simon Philipose?, Dr S. Harikrishnan', Dr S. Bijulal', Dr G. Sanjay’,

Dr K. Jayakumar?, Dr V.K. Ajit Kumar'

1. Department of Cardiology, Sree Chitra Tirunal Institute for Medical Sciences, Trivandrum, Thiruvananthapuram, Kerala,
India; 2. Department of Cardiothoracic Surgery, Sree Chitra Tirunal Institute for Medical Sciences, Trivandrum,
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Thiruvananthapuram, Kerala, India

Aims: Retrospective analysis of subjective and objective outcomes of those patients who underwent septal reduction therapies — surgical as well as
transcatheter.

Methods and results: Forty-one patients (15 males; age 68+10 years) with symptomatic drug-refractory obstructive HCM were studied. Twenty-
four patients underwent surgical myomectomy and 15 alcohol septal ablation. All patients underwent clinical evaluation, echocardiography, Holter,
cardiac MRI before and after intervention. Fall in peak gradient by both modalities was almost comparable (myectomy: 115+39 to 22+13 mmHg
[p<0.0000017; ablation: 100£35 to 22+8.4 mmHg [p<0.000002]; p=0.24 for myomectomy vs. ablation) and led to similar improvements in NYHA
class (myomectomy: 2.54+0.6 to 1.5+0.7 [p<0.00001]; ablation: 2.66+0.48 to 2.2+0.56 [p=0.02]; p=0.3 for myomectomy vs. ablation).

Conclusions: Surgical myomectomy and alcohol septal ablation are equally effective in reducing obstruction and subjective exercise limitation in
appropriately selected patients. Periprocedural AV conduction abnormalities were higher in transcatheter therapy; however, these were transient.
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Transcatheter closure of sinus venosus atrial septal defect: how to select patients -
institutional experience from 14 patients

Dr K. Sivakumar, Dr R. Rajesh Kumar
Madras Medical Mission, Chennai, Tamil Nadu, India

Aims: We present here a total of 14 patients with SVASD and anomalous drainage of RUPV in RSVC in whom we closed the defect along with
rerouting of RUPV to the left atrium (LA) using a covered stent in 5 patients; 7 patients were referred for surgery after failed balloon occlusion
testing of the defect, and 2 patients in whom our attempts resulted in stent embolisation were referred for surgery.

Methods and results: Among 14 patients, females were predominant, with a 9:5 ratio (F:M). Mean age was 29.14+8.55 (7-41) years. All patients
presented with complaints of shortness of breath on exertion (functional class 1). On cardiac examination, there was ESM murmur and wide fixed split
S2 sound in all. Chest X-ray showed mild cardiomegaly and electrocardiography (ECG) showed sinus rhythm and incomplete right bundle branch
block pattern. Predominantly patients underwent 2-D TTE as well as TEE to diagnose SVASD with left to right shunt and anomalous drainage of RUPV
in RSVC. Right-sided cardiac chambers were dilated and pulmonary artery pressure was normal. All patients underwent balloon occlusion testing to
delineate the defect and the anatomy of the anomalous pulmonary vein. Procedure: the procedure was carried out under controlled sedation without GA
and transoesophageal echocardiography (TEE) guidance. Two femoral venous access routes were used. Anomalous drainage of RUPV into RSVC and
the lower end of the sinus venosus ASD was demonstrated with a hand angiogram in AP and steep LAO view. Based upon the size of SVC and drainage
site of RUPV into SVC, the desired balloon was selected with a suitable diameter and length, and balloon occlusion of SVC with hand injection in
RUPV was carried out to study the relationship and flow pattern of RUPV. Hand injection was carried out in RUPV while blocking the SVC with a balloon
to demonstrate free flow of contrast into the LA in 7 patients. Simultaneous TEE was performed during inflation of the balloon in RSVC to check for
unobstructed blood flow from RUPV to LA. Among the 7 patients whom we referred for surgery, 2 patients had elevation of pulmonary venous
pressure post balloon occlusion, 3 patients had unsuitable anatomy with RUPV becoming occluded on balloon occlusion, 1 patient had drainage of
RUPV in the high end of SVC and 1 patient had accessory RUPV with inability to occlude with a balloon.

Conclusions: An attempt can be made to close this type of ASD and reroute the partial anomalous pulmonary vein to LA by transcatheter technique
in selected patients. Long-term follow-up data from many more cases are required before comparing the feasibility and safety of this procedure as
an alternative to surgery.
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Plasma NT-proBNP: a prognostic and diagnostic marker of diastolic heart failure
in hypertensive patients

Dr Sushant Kumar, Dr Nilesh Gautam, Dr Tilak Suvarana, Dr Santosh Dora, Dr Manbir Singh
Asian Heart Institute, Bandra, Mumbai, India
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Aims: In this study we tried to evaluate the value of plasma NT-proBNP in the diagnosis of diastolic heart failure in hypertensive patients.

Methods and results: The study was carried out for a period of one year where 100 hypertensive patients with diastolic dysfunction on 2D
echocardiography and NYHA functional class were selected and classified as: group I - patients with impaired relaxation, group II - patients with
pseudonormal, and group I1I - patients with a restrictive filling pattern within 24 hours after admission or OPD visit and plasma NT-proBNP levels
measured simultaneously. The plasma level of NT-proBNP was compared within the study groups. It was observed that mean plasma NT-proBNP
was significantly lower for NYHA functional Class I and diastolic function grade I as compared to NYHA Class II and Class III and diastolic
function grade II and grade III, respectively. There was significant association of plasma NT-proBNP and NHYA functional Class (p<0.05) and
diastolic function (p<0.05) as per the Student’s t-test.

Conclusions: NT-proBNP appears as a strong prognostic index in hypertensive patients with cardiovascular risk profiles, can reliably detect the
presence of isolated diastolic dysfunction in symptomatic patients, and is a useful tool to rule out patients with reduced exercise tolerance of non-
cardiac origin.
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Intravascular stenting for coarctation of aorta/acquired interruption: Indian experience
with early and intermediate follow-up

Dr Sudeep Verma, Dr Rajendra Kumar Jain, Dr N. Mahesh
KIMS Hospital, Hyderabad, India

Aims: We share our experience of treating coarctation of the aorta and functional acquired interruption with its technical challenges and the effect
of stenting on aortic regurgitation associated with the bicuspid valve.

Methods and results: Since 2008, coarctation stenting was attempted in 27 patients with a median age of 21 years (range 9-58 years). The
procedure was abandoned in one patient due to profound femoral artery injury. In three patients an interrupted aortic segment was crossed
antegradely using a CTO wire. Eleven (11) patients underwent predilatation using a peripheral balloon or serially with a PTCA balloon (in acquired
interruption cases). Palmaz/Genesis stents were used in 8 cases, while in the rest CP stents (covered in 6 and uncovered in 12) were used. The
median pre-procedure gradient was 70 mmHg (range 30-200 mmHg) which dropped to 10 mmHg (range nil-30 mmHg). Six patients had loss of
lower limb pulsations with preserved lower limb circulation. Two patients developed severe radial artery spasm during the procedure and recovered
later. On a mean follow-up period of 48 months, four out of 5 patients with significant residual gradient underwent successful balloon coarctoplasty.
One of the interesting findings is decrease in severe AR in 5 cases (moderate in 4 and mild in one) after stent placement.

Conclusions: Coarctation of the aorta, including functional interruption cases, is amenable to stenting considering its technical challenges.
Interestingly, severe AR associated with the bicuspid valve tends to decrease after successful coarctation stenting.
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Combination of ivabradine and eplerenone significantly reduces repeat hospitalisation
and mortality in heart failure with reduced ejection fraction (HFrEF)

Dr A.M. Thirugnanam!, Dr Haider Khan?, Dr Sumeet Sinha®, Dr Deepak Saha®

1. IPCARD Cardiac Care Center, Hyderabad, Telangana, India; 2. Haider Medical Center, Hyderabad, Telangana, India;
3. Virinchi Hospitals, Hyderabad, Telangana, India
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Aims: To evaluate the efficiency of an ivabradine and eplerenone combination with current treatment regimes such as ACEI, ARBs, BBs, diuretics,
statins, digitalis, etc.

Methods and results: The study was conducted between 2011 and 2017 and included a total of 1,590 heart failure patients: 780 patients were
selected for prospective study and 810 with placebo. All patients were selected with history taking, clinical examination, ECG, echo, basic
biochemistry and hormone study. Ivabradine 5 mg bid for all patients and eplerenone 25 mg od for 80% of patients, with 20% being titrated to
50 mg od. The patients were followed in terms of complaints, GSMWT, echo and mortality. Significant improvements were found in the ivabradine
and eplerenone study compared to placebo. Ejection fraction increased in 80% of patients, G©MWT improved in 92% of patients, repeat hospitalisation
reduced in 90% of patients, one wall motion was improved in 90% of patients and two wall motions were improved in 60% of the patients. No
hospitalisation was found in the study group.

Conclusions: A combination of I(f) current inhibitor and mineralocorticoid receptor blockers has shown significant positive results with a reduced
mortality rate and re-hospitalisation compared to placebo.
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Evaluation of the effectiveness and safety of halloon pulmonary angioplasty for
inoperable chronic thromboembolic pulmonary hypertension

Dr Suraj Narasimhan, Dr Bagirath Raghuraman, Dr Julius Punnen, Dr Vijay Sinh Patil,
Dr Akijijwe Pierre Odier, Dr George Cherian

Sree Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram, Kerala, India

Aims: The current established gold standard curative therapy for chronic thromboembolic pulmonary hypertension (CTEPH) is surgical pulmonary
thromboendarterectomy (PTE). However, 40% of patients are judged to be inoperable due to associated comorbidities, high-risk status and,
predominantly, due to involvement of distal pulmonary arteries. In selected patients who are deemed inoperable, percutaneous balloon pulmonary
angioplasty (BPA) is considered as an alternative treatment modality.

Methods and results: CTEPH patients who had 1) distal surgically inaccessible disease, 2) complete occlusion, 3) intravascular webs and filling
defects, 4) residual distal pulmonary thrombus following surgical PTE were selected for BPA. Advance Low-Profile PTA Balloon Dilatation
Catheters (Cook Medical) of sizes 2x20, 3x20, 4x20 and 5x20 mm were used for dilatation. Thirty-five procedures in 11 consecutive patients
(mean age 32.3 years) underwent BPA in Narayana Hrudayalaya Heart Hospital, Bangalore between Jan 2017 and August 2017. Each patient had
an average of 3.2 procedures (range 2 to 5) and 12 dilations per procedure (range 10 to 24). After a mean follow-up of seven months, we observed
a significant improvement in NYHA Class (from Class IV to II), 6-minute walking distance (from 133 to 390 metres) and mean pulmonary artery
pressure (from 70.5 to 43 mmHg). Four patients developed reperfusion pulmonary oedema two of whom required mechanical ventilation. Minimal
haemoptysis was observed in two patients which subsided spontaneously. One patient who underwent bail-out BPA after surgical PTE died on the
24" postoperative day.

Conclusions: BPA significantly improves the haemodynamic status and exercise capacity of patients with CTEPH with acceptable complication
rates. BPA is a promising and rewarding interventional technique for patients who have inoperable CTEPH.
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Assomatlon of vitamin D3 with non-specific chest pain

Dr Samsun Nahar, Dr Fatema Begum
United Hospital Ltd, Dhaka, Bangladesh
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Aims: To establish the association of vitamin D3 with non-specific chest pain.

Methods and results: A total of 115 patients were included in this study. Of the study population, 75% were female and they were in the age group
31-40 years. According to the study most of the patients were higher middle class. The majority of the patients had non-specific chest pain (86%)
and palpitation (79%). Most of the patients (89.6%) had vitamin D deficiency - serum 25 (OH)D concentration less than 30 nmol/l. Ninety-one
patients (79.1%) with vitamin D deficiency responded to the proposed treatment and their VAS scores diminished.

Conclusions: This study showed that vitamin D3 deficiency is associated with non-specific chest pain and vitamin D3 supplementation reduces
the chest pain significantly.
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A study of genetic variation.in the metabolism of clopidogrel in patients with stent
thrombosis
Dr Arnab Ghosh Chaudhury, Dr P.V. Dattatreya Rao, Prof. C.N. Manjunath, Prof. Prabhavathi Bhat

Sri Jayadeva Institute of Cardiovascular Sciences & Research, Bengaluru, Karnataka, India

Aims: We intended to study the CYP2C19 genetic polymorphism for clopidogrel metabolism in patients with stent thrombosis.

Methods and results: Fifty-one patients were included, 26 cases (angiographically proven stent thrombosis) and 25 controls (post-PCI patients).
CYP2C19 genotyping for clopidogrel response was assessed. Allele specific PCR stratified individuals into one of these six categories:
CYP2C19*1/*1, CYP2C19*1/*2, CYP2C19*1/*3, CYP2C19*2/*2, CYP2C19*2/*3, CYP2C19*3/*3. Patients were classified as poor metaboliser
(2/2,2/3, 3/3), intermediate metaboliser (1/2, 1/3) and normal metaboliser (1/1) of clopidogrel and correlated between cases and controls. Among
stent thrombosis cases, poor metabolisers accounted for 11 cases (42.30%), intermediate metabolisers 13 cases (50%) and normal metabolisers 2
cases (7.69%). In the control group, poor metabolisers accounted for 1 case (4%), intermediate metabolisers 14 cases (56%) and normal metabolisers
10 (40%) cases. Our study showed an increased prevalence of poor metaboliser (CYP2C19 2*2%*) genotype in patients with stent thrombosis as
compared to controls (p=0.004). Also, there was an increased prevalence of normal metaboliser (CYP2C19 1*1%*) genotype in the control group as
compared to cases.

Conclusions: Clopidogrel should be avoided in post-PCI patients, who carry the poor metaboliser variants of CYP2C19 gene, to reduce the
chances of stent thrombosis.
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