
Everolimus-eluting 
stents (EES) provide 
superior late angio-
graphic and clinical 
results compared 
with drug-eluting 
balloons (DEBs) in 
patients with coro-
nary in-stent restenosis of drug-eluting 
stents (DES).

Fernando Alfonso, MD, PhD, from 
Hospital Universitario de la Princesa, 
Madrid, Spain, presented fi ndings 
from the RIBS IV trial at TCT 2014. 
In all, 309 patients with DES in-stent 
restenosis were randomly assigned 

(RIBS, continued on page 33)
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L ATE-BREAKING TRIAL

L ATE-BREAKING TRIAL

In the fi rst randomized trial pitting 
an everolimus-eluting bioresorbable 
scaffold against a metallic stent that 
releases the same drug, research-
ers found similar safety and effi -
cacy at 1 year in patients with up 
to two de novo lesions. Results of 
the ABSORB II trial, presented in a 
late-breaking trial session at TCT 2014 and 
simultaneously published in the Lancet, sug-

gest that operators may have not 
been aggressive enough in dilating 
the newer device and that practice 
corrections going forward may im-
prove outcomes.

Patrick W. Serruys, MD, PhD,
of Erasmus Medical Center, Rot-
terdam, the Netherlands, and col-
leagues randomized 501 patients 
with evidence of myocardial isch-

emia and no more than two de novo lesions 
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ABSORB II: Similar Clinical 
Outcomes, Less Angina with 
Bioresorbable Scaffold vs. EES

Patrick W. Serruys, MD, PhD
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Today’s Highlights
L ATE-BREAKING TRIAL

Guidance of provisional side branch stenting of 
true coronary bifurcation lesions with fractional 
fl ow reserve (FFR) instead of angiography re-
sults in a similar 1-year MACE rate with less 
attempted stenting, a ccording to late-breaking 
clinical trial results presented at TCT 2014.

Shao-Liang Chen, MD, of Nanjing Medi-

cal Center, Jiangsu, China, reported fi ndings 
from the DKCRUSH-VI trial, which was con-
ducted at 8 centers and included patients 
with medina 1,1,1 or 0,1,1 bifurcation lesions 
with a side branch diameter ≥2.5 mm who 
were randomly assigned to angiographic 
(n=160) or FFR (n=160) guidance. Baseline 
clinical and angiographic characteristics 

FFR Guidance in Bifurcations: 
No Impact on MACE

(FFR Guidance, continued on page 33)

Fernando Alfonso, MD, PhD



Late loss in bifurcations:
TM TM

0.04 0.110.39

p =0.002

0.35

p =0.05

Bifurcation core Axxess segment
(Proximal main branch + bifurcation core)

in both the bifurcation core and the Axxess segment.

a Dedicated Self-Expanding Biolimus A9-eluting Stent vs. a Culotte 

Multicenter COBRA trial”, oral presentation,EuroPCR 2014.

Axxess and Biolimus A9 are trademarks or registered trademarks
of Biosensors International Group, Ltd. 
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OCT STEMI: Imaging-Guided PCI Shows Promise
Using optical coherence tomography 
(OCT) to guide PCI yields comparable 
MACE rates and fewer uncovered struts 
than primary PCI alone in patients with 
STEMI, according to data presented at 
TCT 2014.

Pavel Červinka, MD, PhD, of Faculty 
Hospital Hradec Králové in the Czech 
Republic, and colleagues pretreated 
201 patients with aspirin, heparin and 
clopidogrel. Following angiography, 
the researchers randomly assigned 96 
patients to primary PCI alone and 105 

patients to pri-
mary PCI guided 
by OCT. Patients 
were treated with 
Promus (Boston 
Scientifi c) or Bio-
matrix (Biosen-
sors) stents. Both 
groups had similar 
baseline demo-

graphic and procedural characteristics.
At 9 months, there were no differ-

ences between the two groups in the 
rate of MACE (composite of death, MI 
and ischemia-driven target vessel re-
vascularization), nor for the individual 
components of this outcome, or for 

stent thrombosis.
 “There were two stent thromboses 

that we considered early and defi nite,” 
Červinka said. “There were no differ-
ences overall at 9-month follow-up, but 
the cohort of patients was small.”

Binary in-stent restenosis was 2% 
in the OCT group and 3% in the PCI-
only group (P=NS). Other angiographic 

results indicated no difference between 
the two groups in terms of late lumen 
loss in-stent and in-segment, minimal 
in-stent and in-segment diameter and 
minimal lumen area and diameter. 

“There were no statistically signifi -
cant differences between the groups,” 
Červinka said of the majority of the 
9-month angiographic outcomes. “How-

ever, there was some trend in favor of 
OCT-guided primary PCI regarding both 
late lumen loss in-stent and in-segment.”

He added that there was a smaller 
area of stenosis and trend toward few-
er uncovered struts in the OCT-guided 
group at 9 months (see Table). 

“When we looked at the absolute 
number of uncovered struts, the differ-
ence reached statistical signifi cance,” 
Červinka said.

Baseline demographic and proce-
dural characteristics were well bal-
anced in both groups. More stents 
were used in the OCT group, which he 
suggested was likely based on the in-
traprocedural OCT fi ndings. OCT was 
also associated with longer fl uoroscopy 
times, and more than one-third of those 
in the OCT-guided group had a subop-
timal result, Červinka said. 

OCT STEMI is the fi rst prospective, 
randomized, multicenter study to ex-
amine the utility of routine OCT guid-
ance in primary PCI. This study was 
part of the ROBUST trial.  

Disclosures: 

■ Červinka reports no relevant fi nancial 
disclosures.

CTO-IVUS Trial Supports IVUS Guidance for CTO PCI
In the fi rst ran-
domized trial of 
its kind in the era 
of new-genera-
tion drug-eluting 
stents (DES), 
stenting under 
IVUS guidance 
provided clini-
cal benefi t at 12 

months compared with conventional 
angiographic guidance in patients with 
chronic total occlusions (CTOs).

After successful guidewire cross-
ing, Yangsoo Jang, MD, PhD, of Yonsei 
University College of Medicine in Seoul, 

South Korea, and colleagues randomly 
assigned 402 patients with CTOs at 
20 Korean centers to IVUS guidance 
(n=201) or angiographic guidance 
(n=201). In addition, IVUS-guided pa-
tients were randomized to implantation 
with Resolute zotarolimus-eluting stents 
(Medtronic) or Nobori biolimus-eluting 
stents ( Terumo Medical). 

At 12-month follow-up, the cumu-
lative incidence of combined cardiac 
death, MI and target vessel revascular-
ization (TVR; primary endpoint) was al-
most three-fold lower in the IVUS-guid-
ed group than the angiography-guided 
group (see Figure). 

The rate of cardiac death or MI 
also was lower with IVUS (0% vs. 2%; 
P=.045), while TVR rates were equiva-
lent between the groups (2.6% vs. 
5.2%; P=.186). 

Similarly, in a per-protocol analysis 
taking into account fi ve patients (2.5%) 
who crossed over from IVUS to angio-
graphic guidance and 35 (17.4%) who 
switched from angiographic to IVUS 
guidance, the primary endpoint was al-
most four-fold lower in the IVUS arm 
compared with the angiography arm 
(2.2% vs. 8.4%; P=.005). Again, both 
cardiac death or MI and TVR were re-
duced (0% vs. 2.3%; P=.019 and 2.2% 
vs. 6.1%; P=.049, respectively). The main 
reason for the crossover from IVUS was 
the failure of IVUS catheter passage.  

IVUS was also favored for the pri-
mary endpoint in multiple clinical and 
angiographic subgroups. 

Lesion characteristics and post-

dilatation differ

CTOs were defi ned as lesions with 
TIMI fl ow grade 0 and an estimated oc-
clusion duration of at least 3 months. 
The reference vessel diameter ranged 
from 2.5 mm to 4 mm by operator as-
sessment, and the total CTO length was 
no longer than 80 mm (average about 
26.5 mm) with implantation of no more 
than four stents.

Baseline patient and CTO lesion 
characteristics were similar between 

the groups. Procedural success was 
nearly complete in both arms, with 
no differences in the total number of 
stents used, mean stent diameter or 
total stented length. However, the 
IVUS-guided group were more likely to 
receive high-pressure dilatation after 
stenting (51.2% vs. 41.3%; P=.045), 
with a higher maximum balloon pres-
sure (14.6 ± 3.7 atm vs. 13.8 ± 3.8 atm; 
P=.04). Stenting resulted in a larger 
minimum luminal diameter in the IVUS 
group compared with the angiography 
group (2.64 ± 0.35 mm vs. 2.56 ± 0.41 
mm; P=.025). 

Despite limitations, a “great fi rst step”

Jang acknowledged that the 
12-month duration of follow-up is too 
short. In addition, he observed, although 
IVUS is also helpful in guidewire cross-
ing, it was not used for that purpose in 
the trial because it is highly dependent 
on operator skill.

At a press conference, David G. Rizik, 
MD, of Scottsdale Healthcare Heart 
Group in Scottsdale, Ariz., commented: 
“One of the Achilles’ heels of CTO is the 
tendency to undersize the stent. This is 
a great fi rst step in rolling IVUS into the 
routine algorithm for CTOs, and [these] 
results are very compelling.” 

Disclosures:

■ Jang and Rizik report no relevant 
confl icts of interest.Figure

Figure
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Transcatheter aortic valve replacement 
(TAVR) appears to be a viable therapeu-
tic alternative to repeat surgery in high-
risk patients with a failed surgical heart 

valve, according 
to 1-year results 
of the PARTNER 
II Valve-in-Valve 
Registry.  

Data showing 
early procedural 
success, accept-
able mortality, and 
low risk of coro-
nary obstruction 

or new pacemaker implantation were 
reported at the American College of Car-
diology Scientifi c Session in 2014, said 
Rakesh M. Suri, MD, DPhil, of the Mayo 
Clinic, Rochester, Minn.

For the current analysis, Suri and 
colleagues sought to assess the 1-year 
safety and effi cacy of the Sapien XT 
valve (Edwards Lifesciences) in a cohort 
of 97 patients enrolled across 24 sites 
between June 2012 and April 2013. Pa-

tients had symptomatic, severe stenosis 
or regurgitation of a surgical aortic tis-
sue valve and faced a surgical mortal-
ity or major morbidity of 50% or more. 
All were suitable for a 23-mm or 26-mm 
TAVR device.

During his presentation at TCT 2014, 
Suri reported 1-year rates of both all-
cause and cardiac mortality (see Figure). 
All-cause mortality was 18.8% for trans-
femoral and 21.6% for transapical TAVR. 
All-cause death stratifi ed by mode of sur-
gical heart valve failure was 19.5% for pa-
tients with predominate aortic stenosis, 
18.4% for those with predominate aortic 
regurgitation and 25.0% for those with 
both. Other clinical outcomes included 
stroke/transient ischemic attack (4.5%), 
rehospitalization (17.2%) and permanent 
pacemaker implantation (1.1%). 

Left ventricular mass index regressed 
from 141.17 g/m2 at baseline to 119.16 
g/m2 at 1 year (P<.0001). Among surviv-
ing patients, 84% were NYHA functional 
class I and II by 1 year (P<.0001 vs. base-
line). KCCQ quality of life (QoL) assess-

ment improved from an overall summary 
score of 39.97 at baseline to 74.74 at 1 
year (P<.0001). In addition, 33.3% of 
patients had moderate-to-severe mitral 
regurgitation at baseline compared with 
16% at 1 year (P=.04), and the preva-
lence of moderate-to-severe tricuspid re-
gurgitation decreased from 48% at base-
line to 27.5% at 1 year (P=.0004). 

“Retrospective 
registries to date 
have shown valve-
in-valve TAVR [to 
be] an alternative 
to reoperation for 
patients with fail-
ing surgical heart 
valves,” Suri said. 
“Patients gained 
signifi cant benefi t 
from this therapy 
with improvements 
in functional class 
and QOL. However, 
the current analysis 
is small, and further 

study is needed to determine whether 
these midterm benefi ts improve long-
term outcomes.”

Mean age was 80.1 years, and 55.7% 
of patients were men. Most patients 
(95.9%) were classifi ed with NYHA class 
III or IV, and 37.1% were deemed frail.

Disclosure:

■ Suri reports no relevant confl ict of in-
terests.

■ The study was funded by Edwards 
Lifesciences, the Sorin Group and St. 
Jude Medical.

In a didactic session on Saturday at TCT, 
Martin B. Leon, MD, outlined fi ve major 
controversies in transcatheter aortic valve 
replacement (TAVR) facing clinicians in 
2014. 

Inclusion of low-risk patients 

Leon, of Columbia University Medi-
cal Center, New York, and TCT course 
director, highlighted data from the 
PARTNER and CoreValve studies, along 
with fi ndings from the STS/ACC Trans-
catheter Valve Therapy (TVT) Registry 
indicating that lower-risk patients are 
being included more frequently in trials 
as well as in clinical practice. Outcomes 
are also improving in this patient group, 
according to Leon. “There is clearly no 
evidence that TAVR is performing less 
well than surgery in lower-risk patients,” 
he said.

Leon added that the question of 
whether the evolution of TAVR use is un-
controlled or ill advised — or a thoughtful 
consequence of better case selection — 
is valid. It may be benefi cial to wait until 
results of the PARTNER II and SURTAVI 
studies emerge before indications are 
adjusted, he added, and raised the ques-
tion of when a true low-risk study should 
be considered.

Device vs. device comparisons 

Leon noted that while 95% of TAVR 
patients around the world have been 
treated with the Sapien (Edwards Life-
sciences) or the CoreValve (Medtronic) 
devices, clinical trials are not helping to 

elucidate whether one is preferable over 
the other. “In the absence of defi nitive 

randomized trials 
and no obvious dif-
ferences in major 
clinical endpoints, 
such as death and 
stroke, the debate 
often deteriorates 
into a subjective 
diatribe claiming 
technology advan-
tages, deferring to 

user preferences, and focusing on softer 
secondary endpoints,” he said, citing 
a small sample size and indefi nite end-
points in the CHOICE study. 

The solution may come in the form 
of new TAVR systems that broaden the 
device landscape. Self-expanding sys-
tems such as the Portico (St. Jude), the 
Engager and Evolut R (Medtronic) and 
the Acurate (Symetis) are forthcoming, 
as are non-expanding systems such as 
Direct Flow (Direct Flow Medical), Lotus 
Valve System (Boston Scientifi c), Jena-
Valve (JenaValve Technology) and Sapien 
3 (Edwards Lifesciences).

Paravalvular regurgitation and strokes

Leon also cited recent data from a 
meta-analysis demonstrating a nearly 
two-fold mortality increase with mild aor-
tic regurgitation. “There is no question in 
my mind that this is not a good thing,” 
he added.

While the causes of paravalvular re-
gurgitation after TAVR are multifacto-

rial, Leon suggested that screening tech-
niques such as valve-sizing algorithms 
based on multislice CT may be helpful, 
but he noted that 3D measurements can 
be confusing.

“The striking variability in both the as-
sessment techniques of post-procedure 
paravalvular regurgitation and the ap-
plication of post-dilatation thresholds 
remains unresolved,” he observed. “But 
maybe all of this will just go away [with 

the advent of] new devices.” 
Leon stressed that strokes remain the 

one complication that the clinical com-
munity needs to work to resolve, noting 
that they increase mortality by a factor of 
anywhere from three to fi ve.

However, fi ndings from PARTNER 
suggest that stroke-related mortality has 
been decreasing. “Over time, it appeared 
that stroke frequency after TAVR was 
declining with improved case selection, 
device and procedural refi nements, and 
increased operator experience,” he said. 
“So are strokes still a vexing dilemma af-
ter TAVR or is the problem stabilized and 
acceptable?” 

Procedural considerations 

Finally, Leon suggested that trans-
femoral access has become the default 
approach for TAVR, and that many Euro-
pean clinicians are moving to simplify the 
procedure. “However, overly aggressive 
transfemoral fi rst-and-only access may 
be exposing patients to unnecessary 
vascular complications,” he said. 

Lower profi le and safer transapical 
systems may be the answer. 

The minimalist approach, including 
the virtual elimination of procedural TEE, 
may yield suboptimal results in some 
patients, according to Leon. “Combined 
procedures also clearly require further 
careful evaluation,” he said. “I would ar-
gue that in some cases IVUS is a good 
thing.” However, he added that the man-
agement of patients with aortic stenosis, 
CAD and other CV conditions remains 
unresolved. 

Disclosures:

■ Leon reports relationships with mul-
tiple pharmaceutical and device 
companies.

Rakesh M. Suri, MD, DPhil

Figure

Registry Data Show Promise of 
Valve-in-Valve TAVR in High-Risk Patients

TCT Course Director Outlines Current TAVR Controversies 

Martin B. Leon, MD

“The striking variability in both the assessment 
techniques of post-procedure paravalvular 
regurgitation and the application of post-dilatation 
thresholds remains unresolved.” - Martin B. Leon, MD
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PERFECT-LUTS: Endovascular Revascularization 
Shows Promise for Patients with ED, Lower Urinary 
Tract Symptoms
In patients with erectile dysfunction 
(ED) and lower urinary tract symptoms 
(LUTS), endovascular revascularization 
of obstructive pelvic arterial lesions 
may improve symptoms, according to 
research presented at TCT 2014.

For PERFECT-LUTS, Tzung-Dau 
Wang, MD, PhD, of the National Tai-
wan University Hospital, Taipei City, 
Taiwan, and colleagues examined 48 
patients with both ED and LUTS who 

underwent angioplasty of pelvic ar-
terial lesions between July 2013 and 
March 2014.

Primary feasibility endpoints were 
changes in the International Prostate 
Symptom Score (IPSS) and its quality-
of-life component and the International 
Index of Erectile Function-5 (IIEF-5) 
through 3 months. The primary safety 
endpoint was any major adverse events 
within 1 month, and clinical success 

was defi ned as a change of IPSS and 
IIEF-5 from baseline by at least three 
and four points, respectively, or IIEF-
5 of 22 points or greater, indicating no 
dysfunction.

Patients had an average of two le-
sions each. Most were located in either 
the penile (39%), distal internal puden-
dal (28%) or proximal internal puden-
dal (15%) arteries. Three-month out-
comes demonstrated improvements in 
both ED and LUTS in the overall cohort 
(see Figure).

While patients with lesions in the 
proximal internal pudendal artery or 
higher had marked improvement in 
LUTS, those with lesions in the distal 
internal pudendal artery or lower did 
not (P<.001 for interaction). No differ-
ential effects based on lesion location 
were noted for ED.

Limitations of the study, Wang not-
ed, were small sample size, no control 
arm, no assessment of objective uri-
nary fl ow and absence of complete CT 
angiography follow-up results.

“Our fi nding suggests that, in ad-
dition to benign prostatic hyperplasia, 
bladder ischemia is another important, 
treatable but under-recognized cause 
for LUTS,” he concluded.

After the session, Deepak L. Bhatt, 
MD, MPH, of Brigham and Women’s 

Hospital, Boston, inquired whether the 
researchers thought to use nocturnal 
penile tumescence testing in order to 
provide a more objective evaluation 
of the therapy’s effect. Wang said al-
though they did not perform this test, 
they did collect Doppler ultrasound 
data, but the correlation between the 

ultrasound and 
the angiographic 
fl ow status is cur-
rently only about 
60%.

A randomized 
trial would be the 
next step in test-
ing endovascular 
revascularization 
for these lesions 

and symptoms, Wang observed, but 
the best strategy for long-term durabil-
ity — stenting, drug-eluting balloon or 
balloon angioplasty — remains unclear.

Average patient age was 62.3 years, 
and average IPSS, IPSS-QoL and 
IIEF-5 scores were 13.4, 3.3 and 8.9, 
respectively. The majority of patients 
(65%) had CAD.

Disclosures:

■ Wang reports off-label use of coro-
nary stents in the internal pudendal 
arteries.Figure

Tzung-Dau Wang, MD, PhD

A bioresorbable vascular scaffold (BVS) 
yields low rates of MACE, repeat revas-
cularization and scaffold thrombosis 
through 36 months, according to an in-
terim analysis of the ABSORB EXTEND 
trial. The device elutes everolimus and 
absorbs into the body, leaving no per-
manent scaffold. 

Previous 2-year results demonstrat-
ed a MACE rate of 6.7% and defi nite/
probable scaffold thrombosis rate of 
1.1% in the fi rst 450 patients treated 
with the Absorb BVS (Abbott Vascular). 
Additionally, 3-year angiographic results 
from Cohort B demonstrated in-scaffold 
late loss of 0.29 mm. 

The new analysis, presented at TCT 
2014 by Pieter C. Smits, MD, PhD, of 
Maasstad Ziekenhuis, Rotterdam, the 
Netherlands, provides 36-month follow-
up on the fi rst 250 patients treated with 
the BVS. Overall, the analysis showed low 
rates of MACE, cardiac death, ischemia-
driven target lesion revascularization (TLR) 
and other clinical outcomes (see Figure). 

There were no instances of acute (0-1 
day) or sub-acute (2-30 days) defi nite 
scaffold thrombosis; there was one case 
of late (31 days to 1 year) defi nite scaffold 
thrombosis, as well as one case of sub-
acute probable thrombosis and one case 
of very late (>1 year) probable thrombo-
sis. Overall, the rate of defi nite/probable 
scaffold thrombosis at 3 years was 1.2%.

Using propensity matching, the re-
searchers compared 174 patients from 
ABSORB EXTEND with 290 patients in 
other trials who were treated with the 
everolimus-eluting Xience V stent (Abbott 
Vascular). There were no statistically sig-
nifi cant differences between the BVS and 
Xience V at 36 months for MACE (HR 0.73; 
95% CI 0.38-1.41), defi nite/probable scaf-
fold thrombosis (HR 0.83; 95% CI 0.08-
9.15), or MI (HR 1.06; 95% CI 0.41-2.73). 

However, there was a hint of difference 
for target vessel failure (TVF) at 36 months, 
with rates of 14.2% in the XIENCE V group 
and 8.1% in the ABSORB EXTEND group 
(P=.0488), which Smits said requires fur-
ther study. Furthermore, the analysis also 
found a signifi cantly greater rate of angina 
in Xience V-treated patients in the SPIRIT 
IV trial compared with BVS-treated pa-
tients in ABSORB EXTEND, he added.

“Clinical data from the fi rst 250 patients 
enrolled in ABSORB EXTEND demon-
strate that the low rates of MACE, repeat 
revascularization and scaffold thrombosis 
seen at 12 and 24 months are sustained 
through 36 months,” Smits said.

Patients in ABSORB EXTEND could 
have up to two de novo lesions treated, 
located in separate native epicardial ves-
sels; most patients (94%) had one target 
lesion. Device success was 98.5% and 
the clinical procedure success rate was 
97.2%. Of the 250 patients (mean age 62 
years), 74% were male; 29% had previ-
ous MI; 35% had unstable angina; and 
25% had diabetes. 

Disclosures:

■ Smits reports receiving lecture fees from 
Abbott Vascular and institutional grants 
from Abbott Vascular, Terumo Medical 
Corporation and St. Jude Medical.Figure

ABSORB EXTEND: BVS Safe Out to 3 Years 
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MitraClip Clip Delivery System

INDICATION FOR USE
The MitraClip Clip Delivery System is indicated for the 
percutaneous reduction of significant symptomatic mitral 
regurgitation (MR  3+) due to primary abnormality of the mitral 
apparatus [degenerative MR] in patients who have been determined 
to be at prohibitive risk for mitral valve surgery by a heart team, 
which includes a cardiac surgeon experienced in mitral valve 
surgery and a cardiologist experienced in mitral valve disease, and 
in whom existing comorbidities would not preclude the expected 
benefit from reduction of the mitral regurgitation.
CONTRAINDICATIONS
The MitraClip Clip Delivery System is contraindicated in DMR 
patients with the following conditions:
•  Patients who cannot tolerate procedural anticoagulation or post 

procedural anti-platelet regimen 
• Active endocarditis of the mitral valve 
•  Rheumatic mitral valve disease • Evidence of intracardiac, inferior 

vena cava (IVC) or femoral venous thrombus
WARNINGS
•  DO NOT use MitraClip outside of the labeled indication. 

Treatment of non-prohibitive risk DMR patients should be 
conducted 
in accordance with standard hospital practices for surgical repair 
and replacement. 

•  MitraClip is intended to reduce mitral regurgitation. The 
MitraClip procedure is recommended to be performed when an 
experienced heart  
team has determined that reduction of MR to 2+ is reasonably 
expected following the MitraClip. If MR reduction to 2+ is not 
achieved, the benefits of reduced symptoms and hospitalizations, 
improved quality of life, and reverse LV remodeling expected from 
MitraClip may not occur.

•   The MitraClip Device should be implanted with sterile 
techniques using fluoroscopy and echocardiography (e.g., 
transesophageal [TEE] and transthoracic [TTE]) in a facility 
with on-site cardiac surgery and immediate access to a cardiac 
operating room.

•  Read all instructions carefully. Failure to follow these instructions,  
warnings and precautions may lead to device damage, user injury 
or patient injury. Use universal precautions for biohazards and 
sharps while handling the MitraClip System to avoid user injury.

•  Use of the MitraClip should be restricted to those physicians 
trained to perform invasive endovascular and transseptal 
procedures and those trained in the proper use of the system.

•  The Clip Delivery System is provided sterile and designed for 
single use only. Cleaning, re-sterilization and/or reuse may result 
in infections, malfunction of the device or other serious injury or 
death.

•  Inspect all product prior to use. DO NOT use if the package is 
opened or damaged.

PRECAUTIONS
• Patient Selection:

Prohibitive risk is determined by the clinical judgment of a 
heart team, including a cardiac surgeon experienced in mitral 
valve surgery and a cardiologist experienced in mitral valve 
disease, due to the presence of one or more of the following 
documented surgical risk factors:

  30-day STS predicted operative mortality risk score of  
     8% for patients deemed likely to undergo mitral valve 

replacement or 
 6% for patients deemed likely to undergo mitral valve 
repair

Porcelain aorta or extensively calcified ascending aorta.
Frailty (assessed by in-person cardiac surgeon consultation)
Hostile chest

Severe liver disease / cirrhosis (MELD Score >12)
Severe pulmonary hypertension (systolic pulmonary artery 
pressure >2/3 systemic pressure)          

Unusual extenuating circumstance, such as right ventricular 
dysfunction with severe tricuspid regurgitation, chemotherapy 
for malignancy, major bleeding diathesis, immobility, AIDS, 
severe dementia, high risk of aspiration, internal mammary 
artery (IMA) at high risk of injury, etc.
  Evaluable data regarding safety or effectiveness is not available 
for prohibitive risk DMR patients with an LVEF < 20% or an 
LVESD > 60mm. MitraClip should be used only when criteria 
for clip suitability for DMR have been met.

•   The major clinical benefits of MitraClip are reduction of MR to 
2+ resulting in reduced hospitalizations, improved quality of life, 

reverse LV remodeling and symptomatic relief in patients who 
have no other therapeutic option. No mortality benefit following 
MitraClip therapy has been demonstrated.

•  The heart team should include a cardiac surgeon experienced in 
mitral valve surgery and a cardiologist experienced in mitral valve 
disease and may also include appropriate physicians to assess the 
adequacy of heart failure treatment and valvular anatomy.

•  The heart team may determine an in-person surgical consult 
is needed to complete the assessment of prohibitive risk. The 
experienced mitral valve surgeon and heart team should take into 
account the outcome of this surgical consult when making the final 
determination of patient risk status.

•  For reasonable assurance of device effectiveness, pre-procedural 
evaluation of the mitral valve and underlying pathologic anatomy 
and procedural echocardiographic assessment are essential.

•  The inside of the outer pouch is not a sterile barrier. The inner 
pouch within the outer pouch is the sterile barrier. Only the 
contents of the inner pouch should be considered sterile. The 
outside surface of the inner pouch is NOT sterile.

• Note the “Use by” date specified on the package.
POTENTIAL COMPLICATIONS AND ADVERSE EVENTS
The following ANTICIPATED EVENTS have been identified as 
possible complications of the MitraClip procedure. Allergic reaction 
(anesthetic, contrast, Heparin, nickel alloy, latex); Aneurysm or 
pseudo-aneurysm; Arrhythmias; Atrial fibrillation; Atrial septal 
defect requiring intervention; Arterio-venous fistula; Bleeding; 
Cardiac arrest; Cardiac perforation; Cardiac tamponade/Pericardial 
Effusion; Chordal entanglement/rupture; Coagulopathy; Conversion 
to standard valve surgery; Death; Deep venous thrombus (DVT); 
Dislodgement of previously implanted devices; Dizziness; Drug 
reaction to anti-platelet/anticoagulation agents/contrast media; 
Dyskinesia; Dyspnea; Edema; Emboli (air, thrombus, MitraClip 
Device); Emergency cardiac surgery; Endocarditis; Esophageal 
irritation; Esophageal perforation or stricture; Failure to deliver 
MitraClip to the intended site; Failure to retrieve MitraClip 
System components; Fever or hyperthermia; Gastrointestinal 
bleeding or infarct; Hematoma; Hemolysis; Hemorrhage requiring 
transfusion; Hypotension/hypertension; Infection; Injury to mitral 
valve complicating or preventing later surgical repair; Lymphatic 
complications; Mesenteric ischemia; MitraClip erosion, migration 
or malposition; MitraClip Device thrombosis; MitraClip System 
component(s) embolization; Mitral stenosis; Mitral valve injury; 
Multi-system organ failure; Myocardial infarction; Nausea/vomiting; 
Pain; Peripheral ischemia;  Prolonged angina; Prolonged ventilation; 
Pulmonary congestion; Pulmonary thrombo-embolism; Renal 
insufficiency or failure; Respiratory failure/atelectasis/pneumonia; 
Septicemia; Shock, Anaphylactic or Cardiogenic; Single leaflet 
device attachment (SLDA); Skin injury or tissue changes due to 
exposure to ionizing radiation; Stroke or transient ischemic attack 
(TIA); Urinary tract infection; Vascular trauma, dissection or 
occlusion; Vessel spasm; Vessel perforation or laceration; Worsening 
heart failure; Worsening mitral regurgitation; Wound dehiscence.

Steerable Guide Catheter

INDICATION FOR USE
The Steerable Guide Catheter is used for introducing various 
cardiovascular catheters into the left side of the heart through the 
interatrial septum.
CONTRAINDICATIONS
•  Patients who cannot tolerate procedural anticoagulation or post 

procedural anti-platelet regimen
•  Evidence of intracardiac, inferior vena cava (IVC) or femoral 

venous thrombus.
WARNINGS
•  Read all instructions carefully. Failure to follow these instructions, 

warning and precautions may lead to device damage, user injury or 
patient injury. Use universal precautions for biohazards and sharps 
to avoid user injury.

•  Use the Steerable Guide Catheter with sterile techniques using 
fluoroscopy and echocardiography (e.g., transesophageal [TEE] 
and transthoracic [TTE]) in a facility with on-site cardiac surgery 
and immediate access to a cardiac operating room.

•  The Steerable Guide Catheter is designed for single use only. 
Cleaning,  
re-sterilization and/or reuse may result in infections, malfunction 
of the device or other serious injury or death. • Patients with the 
following considerations in whom the Steerable Guide Catheter is 
used may have an increased risk of having a serious adverse event 
which may be avoided with preoperative evaluation and proper 
device usage.

Previous interatrial septal patch or prosthetic atrial septal defect 
(ASD) closure device which could result in significant difficulty 
in visualization or technical challenges during transseptal 
puncture and/or introducing the SGC 
into the left atrium. 
Known or suspected unstable angina or myocardial infarction 
within the last 12 weeks could increase the procedural morbidity 
and mortality, due to increased hemodynamic stress secondary 
to general anesthesia.
Patients with active infection have an increased risk of 
developing an intraoperative and/or postoperative infection, 
such as sepsis or soft tissue abscess.
Known or suspected left atrial myxoma could result in 
thromboembolism and tissue injury due to difficulty with device 
positioning. 
Recent cerebrovascular event (CVA) may increase the 
procedural morbidity associated with a transcatheter 
intervention, such as recurrent stroke.

PRECAUTIONS
NOTE the “Use by” date specified on the package. Inspect all 
product prior to use. Do not use if package is opened or damaged. 
The inside of the outer pouch is not a sterile barrier. The inner 
pouch within the outer pouch is the sterile barrier. Only the contents 
of the inner pouch should be considered sterile. The outside surface 
of the inner pouch is NOT sterile. 
Prior to use, please reference the Instructions for Use at www.
abbottvascular.com/ifu for more information on indications, 
contraindications, warnings, precautions, and adverse events.



Proven Benefits

Edges lock in ~15–25x scoring force ~1x force post scoring

Precision Predictable Power Safety

Go Long. Score Big.

Now Available  
2.0–6.0mm x 100mm and 
4.0–6.0mm x 200mm Sizes

Designed specifically to address long, diffuse lesions commonly found in 
infrainguinal arteries, the AngioSculpt ® XL is now available in even longer 
100mm and 200mm balloon lengths.

Visit us at TCT Booth 1224

SUMMARY OF SAFETY AND 
EFFECTIVENESS — PTA CATHETER

CE Mark Granted for Peripheral Applications

CAUTION: Federal (USA) Law restricts this device to sale by or 
on the order of a physician.

INDICATIONS
The AngioSculpt PTA Scoring Balloon Catheter is intended 
for dilatation of lesions in the iliac, femoral, ilio-femoral, 
popliteal, infra-popliteal, and renal arteries, and for the treatment 
of obstructive lesions of native or synthetic arteriovenous 
dialysis fistulae. Not for use in the coronary or neuro-
vasculature.

CONTRAINDICATIONS
None known for percutaneous transluminal angioplasty 
(PTA) procedures.

WARNINGS
This device is intended for single (one) patient use only. Do not 
resterilize and/or reuse, as this can potentially result in 
compromised device performance and increased risk of 
inappropriate resterilization and cross contamination. The 
inflated diameter of the balloon should approximate the 
diameter of the vessel just proximal and distal to the 
stenosis, in order to reduce potential vessel damage. When 
the catheter is exposed to the vascular system, it should be 
manipulated while under high-quality fluoroscopic observation. 
Do not advance or retract the catheter unless the balloon 
is fully deflated under vacuum. If resistance is met during 
manipulation, determine the cause of the resistance before 
proceeding. Balloon pressure should not exceed the rated 
burst pressure (RBP). Refer to product label for device-specific 
information. The RBP is based on results of in-vitro testing. At 
least 99.9% of the balloons (with a 95% confidence level) will 
not burst at or below their RBP. Use of a pressure monitoring 
device is recommended to prevent over-pressurization. Use 
only the recommended balloon inflation medium. Never use 
air or any gaseous medium to inflate the balloon. Proceed 

cautiously when using the AngioSculpt catheter in a freshly 
deployed bare metal or drug-eluting stent. The AngioSculpt 
catheter has not been tested for post-dilation of stents or in 
lesions distal to freshly deployed stents in clinical studies. 
Bench testing has shown no additional risk when inserting 
or withdrawing the AngioSculpt catheter through stents 
(no interference with stent struts, no retention of or damage 
to the AngioSculpt catheter). Use the catheter prior to the 
“Use Before” (expiration) date specified on the package.

PRECAUTIONS
A thorough understanding of the principles, clinical applications 
and risks associated with PTA is necessary before using this 
product. Any use for procedures other than those indicated 
in these instructions is not recommended. The device is not 
recommended for use in lesions that may require inflation 
pressures higher than those recommended for this catheter. Do 
not use if package is opened or damaged. Prior to angioplasty, 
the catheter should be examined to verify functionality, device 
integrity and to ensure that its size and length are suitable for 
the specific procedure for which it is to be used. During and 

after the procedure, appropriate anticoagulants, antiplatelet 
agents and vasodilators should be administered to the patient 
according to institutional practice for peripheral angioplasty 
of similar arteries. Pass the AngioSculpt catheter through the 
recommended introducer sheath size or minimum size guiding 
catheter indicated on the product label.

ADVERSE EFFECTS
Possible adverse effects include, but are not limited to, total 
occlusion of the treated artery, arterial dissection or perforation, 
arterial spasm, pseudoaneurysm, restenosis of the dilated 
artery, embolism, thrombus, retained device components, 
hemorrhage or hematoma, arteriovenous fistula.

© 2014 AngioScore, Inc. All Rights Reserved.
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TCT Keynote: Global Vision for Prevention 
in Children and Adults Could Change CVD Landscape

This years’ keynote address focused on 
eradicating CVD using innovative, global-
ly applicable approaches. Valentin Fus-
ter, MD, PhD, of Mount Sinai Hospital, 
New York, N.Y., spoke about achieving a 
healthier population by targeting young 
children as well as their parents for edu-
cation on healthy 
behaviors as well 
as refocusing phy-
sicians’ efforts.

Fuster pointed 
out that over the 
past 20 years, pro-
fessional societ-
ies have released 
more than 30 doc-
uments and statements on cardiovascu-
lar health and strategies for improvement. 
“This raises the question of whether we 
are a fi eld of talkers rather than doers,” 
Fuster said. A 2011 Institute of Medicine 
report on promoting CV health in the 
developing world, however, has already 
yielded solid, repeatable results, provid-

ing hope that the fi eld can do a lot for 
heart health before trying to translate the 
results over to government programs, he 
added.

Focus on children

In recent  years, several preventive 
programs have been initiated to focus 
separately on children, middle-aged 
adults and the elderly. The fi rst was a 
study of more than 1,000 children in 
Bogota, Colombia. Utilizing some of 
the methods from the television show 
Sesame Street, a program was created 
to teach healthy habits, describe how 
the body works, encourage exercise and 
even provide help with emotional habits 
to avoid addictions. The program offered 
new books aimed at varying age groups, 
including some for parents. “After 6 
months and 70 hours of teaching health, 
the [childen’s] knowledge, attitudes, and 
habits were signifi cantly better than chil-
dren in a control group,” Fuster said.

Three-year results of that study were 

published in 2013, and they showed sig-
nifi cant improvements in mean knowl-
edge, attitude and habit scores from 
baseline (P<.001 for all). There were more 
tangible results as well: the program 
yielded a 13% improvement in the num-
ber of children at a healthy weight (62% 
to 75%). As a result, Fuster said, the 
government of Colombia has since ex-
panded the program to 25,000 children. 
Spain also has begun participating in the 
program and a similar effort has been 
launched in Harlem, N.Y., Fuster noted.

Simple adult interventions

There is ample opportunity to improve 
CV health in adults around the world as 
well. In Kenya, Africa, for example, Fus-
ter said a lack of refrigeration leads many 
people in rural areas to store food using 
salt, which leads to high rates of hyper-
tension. Through a new program, citizens 
are taught to check their own and their 
neighbors’ BP using simple methods and 
to record the results in mobile phones. 
Fuster said the program thus far has 
been extremely well received.

Another adult intervention, also in 
Spain, was based upon the model of 
Alcoholics Anonymous. The program 
enrolled subjects with risk factors for 

CVD, including smoking, obesity, seden-
tary lifestyle, and hypertension and had 
groups of 10 to 14 people meet every 
other week to help each other improve 
those factors. At 6 months, Fuster re-
ported, 95% had managed to eliminate 
at least one of their risk factors. 

Adherence in the elderly

Finally, a program in elderly patients 
focused on adherence to medications 
could be a crucial piece of improving CV 
health. A study in several countries in Eu-
rope and South America found very low 
rates of adherence (ranging from 17% to 
about 50%) to evidence-based medica-
tions after MI. Non-adherence was infl u-
enced by factors including age, depres-
sion and degree of social support.

Improving adherence rates, possibly 
through a polypill strategy, could make 
an enormous difference based on results 
from another study of 14,119 patients in 
an Aetna database. “The people who have 
the poorest adherence have the largest 
number of events,” Fuster said. “Adher-
ence really has a signifi cant impact.”

Disclosures:

■ Fuster reports no relevant confl icts of 
interest.

Recent technological advancements — 
including portable ECGs, wearable health 
monitors and printable tattoo biosensors 
— have made complex data more avail-
able than ever, according to Eric Schadt, 
PhD, of the Icahn School of Medicine at 
Mount Sinai, New York, N.Y. These data, 
he said, will be instrumental in the devel-
opment of molecular profi ling technolo-
gies to create a more holistic view of the 
health of individuals

During a keynote address at TCT 
2014, Schadt discussed the challeng-
es of using integrated data to improve 
health at both the individual and popula-
tion level.

“We are living in a big data universe,” 
Schadt said. “Can we leverage the digital 
universe of information that can be gen-
erated about individuals and populations 
of individuals to make better predictions 
about how we can diagnose and treat 
patients?”

According to Schadt, it can be done 
by integrating data on components like 
DNA, RNA, metabolites and proteins to 
better understand the networks they 
comprise. These networks, Schadt said, 
drive biological processes that cause 

disease; if we better understand these 
complex networks, we will better under-
stand the best treatment approach.

Application in research 

To give the audience an idea of how 
this is possible, Schadt cited a 2012 pa-
per published in Nature in which he and 
colleagues analyzed 163 genetic loci for 
infl ammatory bowel disease (IBD) in the 
context of molecular networks. By pro-
jecting these loci onto the network, the re-
searchers were able to identify biological 
processes in sub-networks and determine 
the role of specifi c genes in the course of 
disease. Once sub-networks are identi-
fi ed, computer simulations can then be 
performed to better understand which 
specifi c genes are important. At times, 
“key modulators” — genes that change 
the network to a disease state or healthy 
state — are identifi ed, he explained.  

From there, therapeutic targets can be 
explored, Schadt said; they can be used 
to map marketed drugs, natural products 
or environmental interventions like diet 
and exercise in order to identify appropri-
ate treatment approaches. In the Nature 
article, he and colleagues determined the 

antiseizure drug topiramate is as effec-
tive as prednisolone for the treatment of 
IBD in rats.

Potential in CVD 

Schadt is currently working with Val-
entin Fuster, MD, also of Mount Sinai, to 
apply this integrative approach to CVD 
using the STARNET Biobank. The group 
has access to tissue samples — including 
artery wall, atherosclerotic lesion, sub-
cutaneous fat, liver and skeletal muscle 
— obtained from over 1,000 patients un-
dergoing open thoracic cardiac surgery. 
Roughly half of these patients had CVD, 
and the other half underwent the proce-
dure for other reasons, creating a control 
group from the CVD standpoint, Schadt 
said. Like the study in IBD, researchers 
can now integrate these data into work-
fl ows to identify molecular networks in 
an effort to better understand CVD. Thus 
far, Schadt and colleagues have identifi ed 
networks consisting of genes that have 
been shown to increase the risk for CVD, 
including PCSK9 and ABCG5. Pipe-
lines are also in place to perform higher 
throughput validation of these networks, 
he said.

“At the end of the day, what we’re 
hoping to do is use this information — 
the networks that we form here — and 
start mapping individuals through the 

perturbations in 
their DNA [and] 
the perturbations 
in their environ-
ment, and start 
locking onto which 
sub-networks in 
the vast network 
of the complexity 
of life are underly-
ing their particu-

lar form of disease, their particular form 
of CVD,” Schadt said. “Once we know 
those molecular mechanisms at play, we 
can map those to therapeutics or behav-
ior modifi cations. … That ultimately is the 
goal of this work in the future: We can 
guide one’s health course by better mon-
itoring the health of the individual both at 
the molecular and physiological level to 
achieve this kind of benefi t.”

Disclosures:

■ Schadt reports serving on the sci-
ence advisory board for Ayasdi, Berg 
Pharmaceuticals, Ingenuity, NuMedii, 
Pacifi c Biosciences and Whole Bi-
ome. He also reports research col-
laborations with Eli Lilly and Janssen 
Pharmaceuticals.

Valentin Fuster, MD, PhD

Eric Schadt, PhD

Strategies modeled on Sesame Street and 
Alcoholics Anonymous are yielding real 
results around the world. 

Experts Look to Big Data to Identify New 
Therapeutic Targets for CVD  
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While the number of women working as 
interventional cardiologists remains low 
— with operators often isolated profes-
sionally from female colleagues — there 
are positive signs of change. In particular, 
according to registry fi ndings presented 
at TCT 2014, female interventionalists 
are more likely to tackle high-risk cases, 
such as STEMI, cardiac arrest and car-
diogenic shock. 

To learn more about practice patterns 
of female interventional cardiologists, 
Cindy L. Grines, MD, of Detroit Medi-

cal Center in Detroit, Mich., and current 
chair of the SCAI-Women in Innovations 
(WIN) initiative, and colleagues analyzed 
data from the NCDR CathPCI Registry 
on 2,465,685 PCI procedures performed 
at 1,431 U.S. hospitals between July 1, 
2009, and June 30, 2013.

 Women accounted for only 4.5% of all 
interventionalists. In addition, 41% of fe-
male interventionalists operated at a hos-
pital with no other women in the same pro-
fession, and female operators performed a 
mere 2.8% of all PCI procedures. 

Patterns of practice

The researchers observed that female 
interventionalists tended to practice in 
academic (57%) and urban (62%) hospi-
tals. Compared with male operators, fe-
male operators were slightly less likely to 
treat white patients and more likely to treat 
uninsured patients. Male and female in-
terventionalists were equally likely to treat 
female patients.

In addition, female operators were 
found to be as or more likely to take on 
high-risk cases as their male counterparts 
(see Figure).

“From the analysis, it appears that 
women were more likely to perform proce-
dures off-hours and performed procedures 
on a higher percentage of STEMI and non-
STEMI patients,” Grines said, highlighting 
that approximately 42.2% of cases done 
by women were in patients with acute MI. 
“This is signifi cant,” she stressed, “be-
cause despite handling a smaller volume 
of cases, and being somewhat isolated, 
female interventionalists are working with 
a relatively high-risk population.”

Women performing well irrespective of 

volume

Female operators reported conduct-

ing a median of 48 procedures per year. 
Because women in the fi eld were found 
to often be low-volume operators, Grines 
and colleagues decided to specifi cally ex-
amine differences based on volume. After 
adjustment for variables in the CathPCI 
mortality risk model, there was no dispar-
ity between high- and low-volume female 
operators in post-PCI mortality risk (OR 
1.03; 95% CI 0.84-1.27). 

“Even though females are not doing as 
many cases as males, females are handling 
a higher proportion of very sick cases, and 
it appears that women are doing a very 
adequate job with high-risk interventions,” 
said Grines, noting that the study was not 
able to ascertain other operator character-
istics, such as years in practice, or mea-
sure longitudinal outcomes after PCI.

“The good news,” she added, “is that 
we are gradually increasing the number of 
procedures performed by females. [How-
ever], this analysis also illustrates that there 
is a signifi cant gap, and Women in Innova-
tions is trying to address this and encour-
age/support more women who may want 
to go into interventional cardiology.”

Disclosures:

■ Grines reports serving as a consultant 
to or on the advisory board of multiple 
pharmaceutical and device compa-
nies and as editor-in-chief of the Jour-
nal of Interventional Cardiology.

Measuring infarct size with MRI or single-
proton emission computed tomography 
(SPECT) within 30 days of STEMI after 
primary PCI can predict subsequent all-
cause mortality and rehospitalization for 
HF and may be a useful surrogate of clin-
ical events in STEMI trials.

TCT Course Director Gregg W. 
Stone, MD, of Columbia University 
Medical Center, New York, N.Y., pre-
sented a collaborative pooled patient-
level analysis of 10 trials (n=2,376) of 

primary PCI in STEMI in which infarct 
size was measured via cardiac MRI or 
tc-99m-sestamibi SPECT.

Strong correlation

Overall, patients averaged 5 days 
to testing, and median infarct size was 
18% of the left ventricular mass. In those 
monitored with SPECT (n=744), average 
time to testing was 13 days and median 
infarct size was 14% of LV mass. MRI 
monitoring was performed in 1,632 pa-

tients at an average of 4 days after the 
procedure, and the median infarct size 
was 19.1% of LV mass.

At 1 year, the rate of death was 2%; re-
infarction was 2.5%; rehospitalization for 
HF was 2.7%; and total events was 6.2%.

“There were strong correlations be-
tween larger infarct sizes and mortality,” 
Stone said. “There was a borderline re-
lationship between infarct size and re-
infarction, but a very strong relationship 
between infarct size and heart failure re-
hospitalization, so when you look at the 
composite, there’s also a very strong re-
lationship” (see Figure).

Infl uence of infarct size

Analysis of infarct size revealed that 
higher quartiles were more likely to ex-
perience death and rehospitalization due 
to HF. Quartile 1 (0% to 8% of LV mass), 
for example, had a rate of death of 0.7% 
compared with 3.8% for quartile 4 (>30% 
of LV mass; P=.002). Similarly, quartile 1 
had a 0.4% rate of rehospitalization due 
to HF compared with 6.3% for quartile 
4 (P<.0001), and for all three events the 
rates were 2.3% and 11.5%, respectively 
(P<.0001). 

“There’s a graded increase in mortality 
according to every infarct size quartile,” 
Stone said. “The relationship between 

infarct size and mortality … was inde-
pendent of age, gender, diabetes, smok-
ing status, hypertension, hyperlipidemia, 
importantly LAD vs. non-LAD, symptom-
to-balloon time, baseline TIMI fl ow and 
post-TIMI fl ow.”

In addition, there was no difference 
between subgroups for HF rehospital-
ization or composite endpoints, show-
ing that infarct size was an independent 
predictor of those outcomes. Similarly, 

there was no dif-
ference between 
MRI and SPECT 
measurements. 

During a panel 
discussion, Stone 
said MRI should 
remain the gold 
standard, as it of-
fers higher resolu-
tion and, therefore, 

the ability to see smaller subendocardial 
infarcts and other parameters.

“Infarct size was highly predictive of 
mortality [and] heart failure rehospitaliza-
tion, but was not predictive of reinfarc-
tion, and was predictive of the compos-
ite endpoint,” Stone said. “The optimal 
cutoff to predict these events — that is 
balancing sensitivity and specifi city — is 
approximately 20% of the left ventricle.”

Disclosures:

■ Stone reports receiving consult-
ing fees/honoraria from TherOx and 
Velomedix.

Gregg W. Stone, MD

Figure

Post-PCI STEMI Infarct Size Strong 
Predictor of Mortality, Rehospitalization  

Figure

Practice Patterns of Female Interventionalists 
Show High Volume of Complex Cases
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Overweight and obese patients under-
going transcatheter aortic valve replace-
ment (TAVR) have lower mortality risks 
compared with normal and underweight 
patients, according to an analysis of 
data from the PARTNER trial released 
this week at TCT 2014. The fi ndings, 
which embody the so-called obesity 
paradox, were confi rmed even after ad-
justment for possible confounders.

Danny Dvir, MD, of St. Paul’s Hos-
pital in Vancouver, Canada, and col-
leagues evaluated a total of 2,519 
patients from the PARTNER trial who 
underwent TAVR procedures. They 
stratifi ed the patients by BMI and found 
that while heavier patients tended to 
be younger and have lower baseline 
STS scores and 6-minute walking test 
results, they had better survival com-
pared with lower- weight patients (see 
Table).

Propensity matching that adjusted 
for imbalances between the obese 
and normal-weight patients confi rmed 
the results for 1-year mortality (18.7% 
vs. 29.4%; P=.002). On multivariate 
analysis, obesity was an independent 
predictor of 1-year survival after TAVR 

compared with both normal weight (OR 
1.37; 95% CI 1.05-1.78; P=.02) and un-
derweight (OR 2.13; 95% CI 1.4-3.22; 
P<.001) patients.

Dvir told TCT Daily that the results of 
propensity matching negate the com-
mon claim that the obesity paradox is 
caused by differences in baseline char-
acteristics.

“The mechanism in which non-mor-
bid obesity is associated with improved 
outcomes is controversial,” he contin-
ued, adding that one theory suggests 

normal-weight patients have a higher 
rate of non-purposeful weight loss and 
lower muscle strength. “Some con-
sider patients with normal weight living 

in Western society as actually having a 
signal for cachexia.”

Though this paradox has been stud-
ied extensively in other conditions and 
procedures, this is the fi rst large evalu-
ation of valvular heart disease patients 
treated with standard therapy, Dvir said. 
Although the paradox has yet to be 
fully explained, he noted, there are still 

a number of clinical implications of the 
fi ndings, especially related to patient 
screening.

“We have learned that underweight 
patients … have poor outcomes after 
[surgical aortic valve replacement] or 
TAVR. Valve implantation in some under-
weight patients may be futile,” he said, 
adding that morbidly obese patients 

have poor perioperative results but ex-
cellent longer-term survival. “Hence, the 
immense importance of excellent pro-
cedural and periprocedural care in mor-
bidly obese patients,” Dvir concluded.

Disclosures:

■ Dvir reports no relevant confl icts of 
interest.

PARTNER: Post-TAVR Survival Higher 
in Overweight, Obese Patients
TOP 50 ABSTRACT

A biodegradable polymer-coated, bio-
limus-eluting stent (BES) is as safe as 
durable polymer-coated, everolimus-
eluting stents (EES) at 3 years in STEMI 

patients, according to a subanalysis of 
the all-comers COMPARE II trial pre-
sented at TCT 2014.

Georgios Vlachojannis, MD, PhD, 
of Maasstad Hospital in Rotterdam, 

the Netherlands, and colleagues com-
pared outcomes of the 569 STEMI pa-
tients — 21% of the total COMPARE II 
cohort — who underwent primary PCI 
with either EES (n=197; Xience, Abbott 
Vascular or Promus, Boston Scientifi c) 

or BES (n=372; Nobori, Terumo) at 12 
European centers.

The groups were similar with regard 
to rates of the prespecifi ed primary 
endpoint of MACE (cardiac death or 

nonfatal MI) along with clinically indi-
cated TVR and TLR and defi nite/prob-
able stent thrombosis (see Table).

Because of the low event rates, Vla-
chojannis told TCT Daily that the results 
“have to be regarded as hypothesis 

generating and remain to be confi rmed 
by properly powered studies.”

Biodegradable stents were de-
signed to reduce late adverse events 
such as the stent thrombosis seen with 

fi rst-generation DES; newer-genera-
tion, permanent-polymer DES, how-
ever, also have very low rates of late 
events, Vlachojannis noted. He added 
that in the STEMI subgroup of COM-
PARE II, both EES and BES had defi -
nite/probable stent thrombosis rates 
that were less than half those reported 
in the HORIZONS-AMI trial with fi rst-
generation DES.

“It appears that the opportunity to 
demonstrate safety benefi ts — ie, low-
er stent thrombosis rates — in COM-
PARE II by biodegradable polymer BES 
is challenged by the excellent safety 
performance of the durable polymer 
EES,” Vlachojannis said.

He added that longer follow-up be-
yond 3 years is still needed to draw 
more defi nitive conclusions about any 
possible benefi ts of the biodegradable 
stent and that further studies dedicated 
to STEMI patients are also warranted.

Disclosures:

■ Vlachojannis reports no relevant con-
fl icts of interest.

COMPARE II: STEMI Patients See Strong 
Results with Both BES and EES
TOP 50 ABSTRACT

Table. COMPARE II: Three-Year Outcomes in the STEMI Subgroup
EES

(n=197)
BES

(n=372)
RR

(95% CI) P Value

MACE 7.1% 8.3%
1.17

(0.64-2.15)
.61

Clinically indicated TVR 2.0% 4.6%
2.25

(0.77-6.60)
.13

Clinically indicated TLR 1.5% 4.0%
2.65

(0.77-9.03)
.10

All-cause death 3.6% 4.3%
1.21

(0.51-2.89)
.67

Defi nite/probable stent thrombosis 1.5% 1.9%
1.24

(0.32-4.73)
.76

Table. Baseline Characteristics and Post-TAVR Mortality by Weighta

Underweight 
(n=109)

Normal Weight
(n=1,029)

Overweight 
(n=800)

Obese
(n=484)

Morbidly Obese
(n=97)

Age, years 85.9 86.5 84.9 80.7 76.8

Baseline STS score 12.9 ± 3.9% 11.9 ± 4.5% 11.1 ± 3.6% 10.8 ± 3.7% 10.8 ± 3.9%

Baseline 6-minute walk test, meters 96 116 110 86 58

Mortality
    30 days
    1 year

9.2%
33.2%

7.7%
25.6%

4.6%
21%

4.1%
17.1%

9.3%
17.6%

aP value for trend <.0001 for all but 30-day mortality, which had a value of .007.
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Transcatheter left atrial appendage 
(LAA) occlusion is more cost-effective 
than numerous pharmacologic strate-
gies for stroke prevention in patients 
with nonvalvular atrial fi brillation (AF), 
according to a modeling study pre-
sented at TCT 2014.

Vivian W. Lee, BSc, PharmD, of the 
Chinese University of Hong Kong, and 
colleagues used a Markov model to 
compare LAA closure with seven dif-
ferent medical therapy strategies. The 
model simulated a cohort of 65-year-
old patients with nonvalvular AF mov-
ing between different health statuses 
in cycles of 1 year.

Cost-effectiveness in terms of incre-
mental cost-effectiveness ratio (ICER) 
per quality-adjusted life year (QALY) fa-
vored LAA closure over almost all phar-
macological strategies (see Table).

Additionally, LAA closure emerged 
as the preferred therapy in a one-way 
sensitivity analysis varied by HAS-
BLED score and time horizons of 5, 10, 
15 and 20 years.

The health states in the model in-
cluded AF without event, with previ-

ous event and with ischemic cerebro-
vascular events, hemorrhage, MI and 
vascular or nonvascular events. Data 
on effi cacy were derived from several 
previously published clinical trials, in-
cluding ACTIVE, RE-LY, PROTECT AF 
and PREVAIL.

According to Lee, the better cost-
effectiveness of LAA closure com-
pared with medical therapy is not 
surprising because anticoagulant use 
can be accompanied by issues like 
overdosing and noncompliance that 

may lead to costly complications. “As 
a clinical pharmacist, I see patients 
struggling with drug-related problems 
every day,” she said in an interview 
with TCT Daily. “LAA [occlusion] will 
have fewer issues since patients will 
only require daily aspirin therapy after 
the 45 days of warfarin therapy.” She 
added that patients with high throm-
botic and bleeding risks in particular 
would be ideal candidates for closure.

Lee also noted that while some 
may cite a lack of long-term data as 

a limitation of LAA closure, PROTECT 
AF demonstrated superiority at 4 years 
for closure compared with warfarin. In 
that trial, the Watchman device (Bos-
ton Scientifi c) yielded a nearly 40% 
RR reduction in the primary composite 
endpoint of stroke, systemic embolism 
and cardiovascular or unexplained 
death.

Disclosures:

■ Lee reports support from Boehringer 
Ingelheim.

LAA Closure Edges Out Medical Therapy 
for Cost-effectiveness in AF

Table. LAA Closure vs. Medical Therapy 
Cost per QALY ICER per QALY Gained

with LAA Closure

Aspirin alone $2,104 $5,115

Clopidogrel + aspirin $4,179 $2,447

Warfarin $2,972 $6,298

Dabigatran 110 mg $4,876 Dominanta

Dabigatran 150 mg $4,883 Dominant

Apixaban $5,179 Dominant

Rivaroxaban $5,672 Dominant

a Less costly and more effective.
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In patients with multivessel CAD who 
experience non-STEMI, achieving com-
plete revascularization in one-stage PCI 
produces better outcomes than does a 
multi-stage process, according to fi nd-
ings presented at TCT 2014. 

For the SMILE trial, researchers led 
by Gennaro Sardella, MD, of Policlinico 
Umberto I, University of Rome in Italy, 
enrolled 500 non-STEMI patients slated 
to an early invasive strategy who had 
angiographic evidence of >70% diam-
eter stenosis in multiple vessels. Patients 
were randomized to single-stage (n=253) 
or multistage PCI (n=247).

At 12 months, the rate of MACCE 
(primary outcome; all-cause death, rein-
farction, rehospitalization for ACS, repeat 
revascularization or stroke) was lower in 
patients treated with one-stage PCI, as 
were rates of all-cause death, target ves-
sel revascularization and bleeding (see 
Figure). 

Bleeding differences early on

Early in the study period, the only 
signifi cant difference between the two 
groups was bleeding, Sardella said. 
There were seven bleeding events in the 
multistage group (2.82%) vs. one in the 
one-stage group (0.39%; P=.01) during 
hospitalization but no additional bleeding 

events through 30 days.
All incidences of bleeding were minor 

to minimal, Sardella said, adding that a 
hypothesis for the increased bleeding in 
the multistage group is that the second 
procedure was more likely to be per-
formed via transfemoral access rather 
than transradial access. 

At 6 months, bleeding rates remained 
higher in the multistage group com-
pared with the one-stage group (3.22% 
vs. 0.39%; P=.01), while the multistage 
group also had higher rates of MACCE 

(10.93% vs. 5.13%; P=.02) and all-cause 
death (7.69% vs. 3.16%; P=.02) com-
pared with the one-stage group.  

There were also differences between 
the groups in levels of myocardial en-
zymes after PCI. At baseline, patients 
had similar levels of troponin and myo-
globin. Patients in the one-stage group 
had lower levels of troponin compared 
with those in the multistage group after 
their fi rst procedure (0.54 ± 0.96 vs. 0.95 
± 1.28; P<.0001), though myoglobin lev-
els did not differ. The one-stage group 

had higher levels of myoglobin compared 
with patients in the multistage group after 
their second procedure (79.31 ± 129.73 
vs. 59.81 ± 34.88; P=.0230) but similar 
troponin level. CK-MB levels were equiv-
alent between the two strategies both at 
baseline and after PCI.

Noncardiac death drove results

In SMILE, “the superiority of one-
staged complete coronary revasculariza-
tion in terms of major events is mainly due 
to the unexplained higher incidence of 
noncardiac death,” Sardella noted, add-
ing that trial investigators do not yet have 

a hypothesis to ex-
plain the disparity.

Sardella said 
that he and his col-
leagues undertook 
the current study 
because there is 
little to no guid-
ance from U.S. 
and European pro-
fessional societies 

on whether patients with non-STEMI and 
multivessel CAD should have all vessels 
treated simultaneously, or whether non-
culprit lesions should be treated on an ad 
hoc basis. 

Disclosures:

■ Sardella reports receiving consultant 
fees/honoraria from Alvimedica, Astra-
Zeneca, Biosensors, Boston Scientifi c 
and Terumo Medical. 

Gennaro Sardella, MD

SMILE: One-Stage PCI Superior 
for Non-STEMI and Multivessel CAD

Figure

TCT Daily 21





*  2013 ACCF/AHA Guideline for the Management of Heart Failure. Journal of American College of Cardiology 2013 
- “Bridge to Recovery “or “Bridge to Decision” for patients with acute, profound hemodynamic compromise: Class IIa 

  2013 International Society for Heart and Lung Transplantation Guidelines for Mechanical Circulatory Support. 
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CANARY: Lipid Plaque Burden May 
Indicate Risk for Periprocedural Myonecrosis
Lipid plaque burden as assessed by 
near-infrared spectroscopy (NIRS) is 
moderately associated with periproce-
dural myonecrosis after percutaneous 
coronary intervention (PCI), reported re-
searchers on Saturday at TCT 2014. Yet 
distal protection did not reduce the risk 
of periprocedural MI.

For the CANARY trial, Gregg W. 
Stone, MD, of Columbia University 

Medical Center, 
New York, and 
colleagues used 
the TVC Imag-
ing system (Infra-
redx), which em-
ploys both NIRS 
and IVUS, to pro-
spectively assess 
lipid core burden 
(graded 0-1,000) 

in 85 patients undergoing PCI in a single 
native coronary artery lesion at nine U.S. 
sites. 

Data showed a marked reduction in 
lipid content after PCI. The lipid core 
burden index for all lesions was a me-
dian of 143.2 (interquartile range [IQR] 
74.3-236.4) before PCI and 17.9 (IQR 

0.0-61.9) after (P<.0001). Similarly, the 
maximum lipid core burden index in any 
4-mm long axial segment (maxLCBI4 mm) 
decreased from 448.4 (IQR 274.8-654.4) 
to 156 (IQR 75.6-312.6; P<.0001).

Twenty-one patients (24.7%) devel-
oped periprocedural MI, defi ned as peak 
cardiac troponin T, cardiac troponin I or 
CK-MB at least three times the upper 
limit of normal. Patients who experienced 
periprocedural MI tended to have higher 
lipid core burden than those who did not, 
though the difference did not reach sta-
tistical signifi cance (see Figure).

Additional analyses indicated that, 
for all lesions, the area under the curve 
(AUC) was 0.64 (IQR 0.5-0.78), with an 
optimal cutoff for lipid core burden index 
to predict periprocedural MI of 144. In 
maxLCBL4mm, the AUC was 0.63 (IQR 
0.5-0.77) with a cutoff of 388.

Failure to reduce periprocedural MI

In a second comparison, the 31 pa-
tients in the cohort with a maxLCBI4mm 
≥600 were randomized to PCI plus distal 
protection with the FilterWire EZ (Boston 
Scientifi c; n=14) or PCI alone (n=17). 

Four patients assigned to PCI alone 

(23.5%) devel-
oped MI after 
i n t e r v e n t i o n , 
compared with 
fi ve patients as-
signed PCI plus 
distal protection 
(35.7%), indi-
cating that the 
adjunctive treat-
ment did not re-
duce the risk of 
post-procedural 
MI (RR 1.52; 95% 
CI 0.50-4.60).

Stone noted 
that the lack of 
an association 
between distal protection and peripro-
cedural myonecrosis persisted regard-
less of the threshold used for biomarker 
levels. 

“This was a small study, so it had 
limited power to detect differences in 
large MI or major procedural complica-
tions, and the chemograms were un-
blinded so we can’t exclude a bias in 
the treatment of lipidic vs. non-lipidic 
appearing lesions,” Stone said. “None-

theless, a moderate relationship was 
demonstrated between the automated 
NIRS lipid parameters lipid core bur-
den index and maxLCBL4mm and peri-
procedural myonecrosis. The relation-
ship may be further strengthened by 
taking segmental lipid plaque burden 
into account.”

Disclosures:

■ Stone reports no relevant confl icts of 
interest. 

EUROMAX Substudy: Bivalirudin Noninferior 
to Heparin Plus GPI for Myocardial Reperfusion
Results of a prespecifi ed subanalysis of 
the EUROMAX trial presented Saturday 
at TCT 2014 show bivalirudin matches 
heparin plus glycoprotein IIb/IIIa inhibi-
tor (GPI) use with regard to residual ST-
segment deviation.

The fi ndings refl ect “comparable 
myocardial tissue reperfusion with the 
two strategies,” said investigator Jurrien 
M. ten Berg, MD, of St. Antonius Hospi-
tal in Nieuwegein, the Netherlands.

In the main EUROMAX trial, research-
ers at 65 European centers randomized 
2,218 STEMI patients who were being 
transported for primary PCI to bivaliru-
din (0.75 mg/kg bolus followed by 1.75 
mg/kg/h infusion) or to unfractionated 
heparin or enoxaparin (standard prac-
tice) with optional GPI use. They found 
that the bivalirudin strategy reduced 
short-term death and major non-CABG 
bleeding. 

For the current analysis, ten Berg 
and colleagues looked at myocardial 
perfusion rates in the two study arms. 
Only patients from the nine hospitals 
that routinely used prehospital GPIs 
were included in the substudy. 

Mean values for the primary endpoint 
of cumulative residual ST-segment el-
evation as measured by ECG at 1 hour 

post-procedure were 3.8 ± 4.9 mm in 
the bivalirudin group and 3.9 ± 5.2 mm 
in the heparin plus GPI group (P=.0019). 

No differences in the degree of ST-
segment resolution — whether none, 
partial or complete — were seen be-
tween the two groups (see Figure). 

At 30 days, the combined rate of 

death and non-CABG major bleeding 
was lower for bivalirudin than for heparin 
plus GPI (3.5% vs. 6.3%; RR 0.55; 95% 
CI 0.30-1.01; P=.05). Protocol major 
non-CABG-related bleeding was 1.9% 
with bivalirudin and 5.2% with heparin 
plus GPI (RR 0.36; 95% CI 0.16-0.79; 
P=.008). Acute stent thrombosis rates 

were 8% and 2%, respectively (RR 4.10; 
95% CI 0.88-19.21; P=.06). “We all know 
that primary PCI is the cause of reperfu-
sion in patients with STEMI, but despite 
the success of primary PCI, there is mi-
crovascular damage in about one-third 
of these patients. Both antiplatelets and 
anticoagulants play a crucial role in pre-
venting microvascular damage and im-
proving myocardial tissue reperfusion,” 
ten Berg said. 

In support of his data, ten Berg re-
counted the double-blind ON-TIME 2 
study, published in 2008 in the Lancet, 
which showed better ST-segment reso-
lution 1 hour after PCI in patients who 
were pretreated with high-dose tirofi -
ban in the ambulance. 

“This translated to better outcomes 
at 1 year and [the advantage] was es-
pecially true for patients who presented 
early. However, this trial was not pow-
ered to detect a difference in clinical 
outcome,” he said. 

Disclosures:

■ The EUROMAX trial was funded by 
The Medicines Company.

■ ten Berg reports receiving speak-
er honoraria from The Medicines 
Company.Figure

Figure

Gregg W. Stone, MD

TCT Daily 25



We successfully got 
her through the most 
critical phase, but there 
are some other risks 
we need to discuss.

High-risk post-PCI patients
mortality during recovery from revascularization.

SOURCES: 1. Halkin A et al. Prediction of Mortality After Primary  Percutaneous Coronary Intervention for Acute Myocardial  Infarction: 
CADILLAC Risk Score. JACC 2005;45:1397–1405. 2. Stone G et al. Prevention of Sudden Cardiac Arrest  Post PTCA 
in High-Risk Patients.  http://www.theheart.org/article/1202823.do (April 2011).
© 2014 ZOLL Medical Corporation. All rights reserved.
ZOLL and LifeVest are trademarks and/or registered trademarks of ZOLL Medical Corporation in the United States and/or other countries.

of this mortality 
due to

with about

high-risk post-PCI patients1 in10
die in the first 3 months,

BOTTOM LINE

(1, 2)

20C0313 Rev FI

SUDDEN 
CARDIAC 
D E A T H
post-PCI and post-MI

Assess It. 
Discuss It. 
Prevent It. 



The combination of N-acetylcysteine 
(NAC) and sodium bicarbonate is no 
more effective than either agent alone 
in reducing the incidence of contrast-in-
duced nephropathy (CIN) in patients with 
pre-existing renal impairment undergoing 
cardiac catheterization. 

However, results of the randomized 
CONTRAST study, presented at TCT 
2014, showed a strong trend toward re-
duced CIN in patients who received pre-
hydration plus oral NAC compared with 
IV sodium bicarbonate alone.

For the multicenter trial, Huay Cheem 
Tan, MBBS, of National University Heart 
Centre in Singapore, and colleagues 
analyzed 453 patients with a glomerular 
fi ltration rate of 15 to 60 mL/min/1.73m2 
who were randomly assigned to one of 
three renoprotective regimens:
■ Saline plus high-dose oral NAC (1.2 g 

twice daily for 3 days, beginning 1 day 
prior to the procedure [n=153]).

■ IV sodium bicarbonate (3 mL/kg/h for 
1 hour before and 1 mL/kg/h during 
and for 6 hours following the proce-
dure [n=149]).

■ The same dose of sodium bicarbonate 

plus oral NAC 1.2 g twice daily for 3 
days (n=151).
At 2 to 3 days after the procedure, 

there was no difference between the 
combined-regimen and either the NAC 
or sodium bicarbonate arms in rates of 
CIN — defi ned as ≥25% increase over 
baseline serum creatinine concentration 
or a ≥44 μmol/L increase in serum cre-
atinine concentration within 48 hours of 
contrast exposure. The incidence was 
lowest among patients who received 
NAC alone (see Figure). Overall, 45 pa-
tients developed CIN, but the condition 
persisted through 30 days in only six pa-
tients (13.6%; two in each group).

Maximum rise in serum creatinine and 
peak creatinine level were similar among 
all groups both within 48 hours and at 
30 days, and there was no difference in 
rates of mortality or need for dialysis. 

Logistic regression analysis showed 
that contrast volume (OR 2.11; 95% CI 
1.40-3.16) and female sex (OR 2.51; 95% 
CI 1.25-5.05) were independent predic-
tors of CIN.

The treatment groups were similar in 
terms of baseline mean serum creatinine, 

ethnicity (most patients were Chinese or 
Malay), type of procedure (cath with or 
without PCI) and mean contrast volume.

Among the study limitations was the dif-
ference in fl uid volume supplementation in 
the abbreviated sodium bicarbonate regi-
men compared with the oral NAC with sus-
tained saline arm. Tan also noted that due to 
slow enrollment, the study did not reach its 
target of 660 patients and thus was under-
powered to demonstrate the hypothesized 
effect of the combined regimen. 

In response to one discussant’s com-

ment that the combination has been 
commonly used without much evidence, 
Tan said, “If you look at the REMEDIAL 
trial, the combination … was very im-
pressive. They’re looking at a 1.9% CIN 
rate, which is incredible in a real-world 
population. That’s why we were interest-
ed in this combination therapy.”

Given the current results, however, 
Tan concluded that prehydration plus 
NAC may be the preferred real-world 
renoprotective regimen due to its ease of 
administration and low cost.

Disclosures:

■ Tan reports no relevant confl icts of in-
terest.

At 1 year, rates of stent thrombosis are 
similar between patients who received a 
biodegradable polymer-coated biolimus-
eluting stent (BES) and those given a du-
rable-polymer everolimus-eluting stent 
(EES), according to data presented Sat-
urday at TCT 2014.

Pieter C. Smits, MD, PhD, of Maas-
stad Hospital in Rotterdam, the Nether-
lands, and colleagues pooled data on 
5,942 patients from the all-comers COM-
PARE II and NEXT trials to investigate the 
stent thrombosis rates of BES (Nobori, 
Terumo Medical Corporation) compared 
with EES (Xience, Abbott Vascular or 
Promus, Boston Scientifi c).

Clinical outcomes of BES vs. EES

Rates of Academic Research Consor-
tium-defi ned defi nite stent thrombosis 
were equivalent between the BES and 
EES at 1 year both overall and when 
separated into early and late events (see 
Table). Rates of defi nite/probable stent 

thrombosis also did not differ. 
In addition, clinical outcomes includ-

ing mortality, MI, target lesion revascular-
ization and target vessel revasculariza-
tion were similar between the BES- and 
EES-treated patients (see Figure).

“Both stents showed an equivalent 
safety and effi cacy profi le up to 1 year 
in a large all-comers pooled population 
from a variety of geographic areas and 
clinical practice,” Smits said. On multi-
variate analysis, he added, use of BES 
vs. EES failed to predict any difference 
in stent thrombosis, whether defi nite 
(OR 2.52; 95% CI 0.92-6.89; P=.07) or 
defi nite/probable (OR 1.25; 95% CI 0.57-
2.72; P=.58). 

The advantage of using a biodegrad-
able polymer-coated BES over a durable 
polymer EES is still unclear, Smits said. 
He added that a longer follow-up study 
is required to demonstrate the potential 
advantage of biodegradable polymer-
coated BES in clinical practice.

COMPARE II, NEXT trials 

COMPARE II and NEXT were both 
open label, randomized controlled 
studies that evaluated the safety and 
effi cacy of BES compared with EES. 
Though the trials had indicated similar 
outcomes between the two devices, they 
“were not powered to detect differences 
in low-frequency events such as stent 
thrombosis,” Smits said.

Smits noted several study limitations. 
For example, only 26% of potential 

trial participants undergoing PCI were 
ultimately enrolled in the COMPARE II 
trial, so selection bias cannot be ruled 
out. The power of the COMPARE II and 
NEXT trials also was attenuated by low 
rates of the events used for sample-size 
calculation. In addition, both trials were 
designed as noninferiority studies at 12 
months. Any further analysis of the data 
would be “posthoc,” he said.

Disclosures:

■ Smits reports receiving consultant 
fees/honoraria from Abbott Vascular 
and institutional grants from Abbott 
Vascular, St. Jude Medical and Terumo 
Medical Corporation.

Figure

Figure

Table. Defi nite Stent Thrombosis Rates in COMPARE, NEXT Pooled Data
BES

(n=3,412)
EES

(n=2,530) RR (95% CI) P Value

Overall at 1 Year 0.50% 0.20% 2.52 (0.93-6.83) .07

Early 0.38% 0.16% 2.41 (0.79-7.38) .14

Late 0.12% 0.04% 2.97 (0.33-26.53) .40

Pooled Trial Data Show No Stent Thrombosis 
Reduction with Biodegradable Stent

NAC, Sodium Bicarbonate Combo Fails to 
I mprove Renal Protection in High-Risk Patients
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TCT Daily: Tell us about your institution 
and any interesting location facts.

Dr. Verheye:
The Antwerp 

Card iovascular 
Center at ZNA 
Middelheim is 
one of Belgium’s 
largest cardiology 
departments. We 
offer a wide range 
of interventional 

procedures in coronary ar tery disease, 
structural heart disease, electrophysiol-
ogy and heart failure, and we have de-
veloped a large cardiac rehabilitation 
program. 

Antwerp is the capital of the Antwerp 
province of Belgium. The city’s popula-
tion is more than 500,000, making it the 
country’s second most populous. It has 
one of the largest seaports in Europe and 
is well known as a mainstay of the dia-
mond trade.

TCT Daily: On what types of procedures 
do you focus? How does your team ap-
proach unique and/or complex cases?

Dr. Verheye:
Working at a tertiary referral center we 

are faced with a huge spectrum of car-
diovascular diseases, which makes for a 
range of simple to very complex cases. 
We have always been very focused on 
various interventional strategies for com-
plex coronary artery disease, such as left 
main and bifurcation lesions. Over the 
past 5 to 7 years, we have redirected our 
focus towards structural heart disease 
(ie, percutaneous treatment of valvular 
disease, closure of atrial septal defect, 
ventricular septal defect, left atrial ap-
pendage [LAA], patent foramen ovale 
and use of partitioning devices for heart 
failure).

Unique and complex cases are gen-
erally discussed by a group of expe-
rienced interventional cardiologists. In 
addition, valvular cases are discussed 
within a dedicated heart team of in-
terventional cardiologists and cardiac 
surgeons.

TCT Daily: On what types of research 
does your group focus? Have there been 
any signifi cant publications from your site 
over the past 5 years?

Dr. Verheye:
Our group has focused on performing 

device-oriented, fi rst-in-man studies in 
interventional cardiology. We have been 
fortunate to participate in many of these 
studies introducing innovative technolo-
gies in humans, which has enabled us to 
be at the forefront of progress in interven-
tional cardiology. This ranges from use of 
the latest drug-eluting stents to imple-
mentation of innovative bioresorbable 
scaffold technology, percutaneous treat-
ment of refractory angina by an hour-
glass-shaped stent in the coronary sinus, 
LAA closure, novel closure devices, de-
bulking strategies in aortic valve disease 
and new percutaneous aortic and mitral 
valves. We have also evaluated innova-
tive technologies and performed mecha-
nistic studies on the preclinical side.

TCT Daily: Where do you see the future 
of interventional cardiology headed? 
How do you see the next 5 years of your 
institution?

Dr. Verheye:
I believe that we will see an even larger 

evolution of bioresorbable scaffold tech-
nology, which will be progressively imple-
mented in practice, eventually replacing 

current metal stent technology.
In addition, I anticipate further pen-

etration of second- and third-generation 
percutaneous aortic valves and the emer-
gence of percutaneous mitral repair/re-
placement possibilities. I strongly believe 
that we will be dealing with more and 
more complex lesions and that a strong 
interactive team including cardiovascular 
surgeons needs to be established. More 
and more hybrid procedures will occur, 
and that is something for which a tertiary 
center needs to be prepared.

TCT Daily: What are you most looking 
forward to at TCT 2014?

Dr. Verheye:
As usual, the sessions presenting the 

late-breaking trials, the fi rst report inves-
tigations and live cases constitute the 
highlights of TCT. As with every year, I 
am very much looking forward to innova-
tive technology. TCT is a very important 
event, not only in refreshing and expand-
ing our scientifi c knowledge but also in 
establishing or maintaining our profes-
sional and social networks.

MYNX ACE VASCULAR CLOSURE DEVICE

SPOTLIGHT ON

TCT Live Case Transmission Sites
Live case transmission sites span 21 locations around the globe and are broadcast 
in high-defi nition to the Main Arena, Coronary Theater and Structural/Endovascular 
Theater at TCT 2014. In a continuing series, we talk with Stefan Verheye, MD, PhD, 
of ZNA Middelheim Hospital (Antwerp, Belgium).

Stefan Verheye, MD, PhD

Art from the Heart 
Exhibition Returns to TCT

Akiva Huber, formerly chief radiographer in the intensive  cardiology division at Ram-
bam Medical Center in Haifa, Israel, is an artist whose love for sculpture and science 
converges in the stunning wood and bronze works that he displays at galleries and 
exhibitions around the world.

Huber and TCT began their collaboration with Huber’s fi rst Art from the Heart exhibi-
tion at TCT 2001. In addition to being exhibited at the conference, Huber’s work also 
forms part of TCT’s Career Achievement Award. Each year since 2004, winners have 
been presented with a sculpture by Huber. Titled The Heart of the Matter-2, it merges 
art and science and is the perfect representation of career and academic excellence 
in interventional cardiology. An extension of Huber’s original sculpture The Heart of the 
Matter-1, which represents a lovers’ embrace, The Heart of the Matter-2 also depicts 
a man and woman embracing, creating the outline of a human heart. The space within 
resembles an apple.

Huber will host his Art from the Heart exhibition, featuring dozens of limited-edition 
sculptures for viewing and purchase, on the L Street Bridge just outside the Exhibit Hall 
Saturday through Tuesday from 9 a.m. to 6 p.m.
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Lively Debat e on Use of 
TAVR for Lower-Risk Patients
Based on encouraging data from non-
randomized trials on intermediate-risk 
patients and the usage patterns in 
lower-risk patients in Europe, Nicolo 
Piazza, MD, PhD, of McGill Univer-
sity Health Center, Montreal, Canada, 
argued that clinical indications for 
transcatheter aortic valve replacement 
(TAVR) in the United States should be 
expanded to lower-risk cohorts. But 
during a debate at TCT 2014, Michael 
J. Mack, MD, of Baylor Health Care 
System, Dallas, Texas, advised cau-
tion since the noninferiority of TAVR vs. 
conventional surgical aortic valve re-
placement (SAVR) has yet to be proven 
in randomized trials.

Low-risk patients receiving TAVR

Piazza stated that a lack of univer-
sally accepted criteria for surgical risk 
that clearly distinguishes between risk 
categories is one of the main obstacles 
in establishing a TAVR trial for low-risk 
patients. 

Among the data supporting use of 
TAVR in lower surgical risk patients is 
a study that he and colleagues con-
ducted in 3,666 consecutive patients 
with symptomatic severe aortic ste-
nosis who underwent TAVR (n=782) or 

surgery (n=2,884) at three European 
centers. The study, published last year 
in the JACC: Cardiovascular Interven-
tions found similar cumulative all-cause 
mortality at 30 days and 1 year among 
propensity-score matched TAVR and 
SAVR patients at intermediate surgical 
risk.

Furthermore, Piazza noted that com-
pared with patients at calculated high 
risk, well-selected patients at interme-
diate or low risk, as defi ned by STS 
score, experience favorable clinical 
outcomes following TAVR. 

Piazza added that there is a system-
atic fall in surgical risk scores in Europe, 
where more lower-risk patients are cur-
rently being treated than in the United 
States. “Appropriate surgical and TAVR 
risk scores are currently lacking, which 

may provide physicians with better 
guidance in the treatment of patients,” 
he said. “And, needless to say, we are 
awaiting the results of the SURTAVI and 
PARTNER IIA intermediate-risk trials.”

Into the unknown

In his rebuttal, Mack highlighted 
data from Messé and colleagues re-
cently published in Circulation showing 
that clinical stroke after SAVR was more 
common than reported previously, 
more than double for this same cohort 
in the STS database (17% vs. 7%). In 
addition, this study found that silent ce-
rebral infarctions were detected in more 
than half of stroke-free patients.

Mack said that despite recent stud-
ies demonstrating TAVR’s superiority to 
medical therapy in inoperable patients 
and its noninferiority to SAVR in high-
risk patients, without supporting evi-
dence from randomized trials there are 
too many areas of uncertainty to fully 
embrace TAVR implementation in this 
cohort. 

In addition to awaiting outcomes of 
PARTNER IIA and SURTAVI, “we also 
don’t know the long-term durability or 
the consequences of paravavular leak,” 
he added.

Mack cited data from a study he and 
colleagues conducted, which showed 
that among patients undergoing TAVR 
at U.S. centers in the STS/ACC TVT 
Registry, device implantation success 
was 92%, the overall in-hospital mor-
tality rate was 5.5% and the stroke rate 
was 2%. However, he further empha-
sized that long-term follow-up is essen-
tial to assess continued effi cacy and 
safety.

Mack concluded that TAVR will in-
evitably “creep” into treatment consid-
erations for intermediate-risk patients, 
and the outcomes of TAVR will continue 
to improve with the advent of new de-
vices and ongoing operator experience.

Disclosures:

■ Piazza reports serving as a proctor 
and consultant for Medtronic.

■ Mack reports off-label use of 
MitraClip (Abbott Vascular) and 
transcatheter aortic valves and serv-
ing on the executive committee of 
the PARTNER trial. M
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“Appropriate 
surgical and TAVR risk 
scores are currently 
lacking, which may 
provide physicians 
with better guidance 
in the treatment of 
patients.”- Nicolo Piazza, MD, PhD
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PFO Closure for Stroke: A Call to Revise the Guidelines
An updated guideline issued this year 
by the American Heart Association and 
American Stroke Association (AHA/ASA) 
regarding the closure of patent foramen 
ovale (PFO) for cryptogenic stroke re-
vised an earlier document to indicate that 
current data do not support a benefi t in 
this patient population. 

At TCT 2014, neurologist David E. 
Thaler, MD, PhD, of Tufts University 
School of Medicine, Boston, Mass., ar-
gued that the new recommendation — 
class III, level of evidence A — should be 
upgraded.

The 2014 update in the journal Stroke 
states: “For patients with a cryptogenic 
ischemic stroke or transient ischemic 
attack and a PFO without evidence for 
deep vein thrombosis, available data do 
not support a benefi t for PFO closure 
(class III, level of evidence A).” The rec-
ommendation from the original guideline 
published in 2011 stated: “There are in-
suffi cient data to make a recommenda-
tion regarding PFO closure in patients 
with stroke and PFO (class IIb, level of 
evidence C).”

“I submit that the recommendation of 
class III evidence needs to be changed,” 
Thaler said. “The [AHA/ASA] committee 
erred in interpreting negative trials. I think 

they should have supported at least a 
class IIb recommendation, maybe even 
class IIa, but certainly not class III.”

Changes to classifi cation 

During his presentation, Thaler dis-
cussed the overall classifi cation of guide-
line recommendations and the changes 
to the level of evidence from 2011 to 
2014. Previously, class III evidence indi-
cated that risk was equal to or greater 
than the benefi t of a procedure or treat-
ment, which therefore should not be 
performed or administered since it is not 
helpful and may be harmful. Now, a new 
division within class III can indicate that a 
procedure or treatment is either harmful 
or there is no proven benefi t. “The [AHA/
ASA] writing committee chose this ‘box’ 
to put the PFO closure story into — no 
proven benefi t,” Thaler said.

He noted that there is a common fal-
lacy that a superiority trial that is not pos-
itive is the same as neutrality or equiva-
lence of treatment. “Failing to prove that 
two populations are different is not the 
same as proving that two populations are 
the same,” he said.

A class IIb categorization of PFO 
closure for cryptogenic stroke would 
indicate that benefi t outweighs risk, ac-

cording to Thaler. “Nobody has made 
the argument that [PFO closure] is a par-
ticularly risky intervention. The trials did 
not have a strong suggestion that there 
was risk,” he said.

In the guideline, the committee wrote, 
“Although the point estimates favored 
device closure to various degrees in each 
trial, none of the studies demonstrated a 
statistically signifi cant fi nding for their 
primary endpoint in an intention-to-treat 
analysis.”

Thaler said the committee incorrectly 
declared neutrality despite the fact that 
the confi dence interval does not rule out 
potential benefi t and point estimates are 
favorable.

Moving forward

Recently, Thaler, along with Jeffrey 
L. Saver, MD, John D. Carroll, MD, and 
Richard W. Smalling, MD, PhD, submit-
ted a letter to Stroke asking for a cor-
rection of the class III recommendation, 
stating that “it is an extreme violation of 
the norms of evidence-based medicine 
to conclude that there is defi nitely no 
benefi t of an intervention when the best 
estimate of treatment effect available 
from randomized controlled trials actually 
suggests benefi t.”

During a panel discussion about this 
issue, Sanjay Kaul, MD, from Cedars-Si-

nai Medical Cen-
ter, Los Angeles, 
Calif., said he does 
not discriminate 
between class IIIa 
or class IIb rec-
ommendations. “I 
leave it up to the 
patient’s judgment 
and preference. I 
tell them that the 

evidence is not very strong; it is weak at 
best. This is an option that is available … 
off label. But I still do not tell them that 
this is evidence based,” he concluded.

Disclosures:

■ Thaler reports receiving grant/re-
search support from the National In-
stitute of Neurological Disorders and 
Stroke as well as consultant fees/
honoraria from Coherex and St. Jude 
Medical.

■ Kaul reports receiving consultant 
fees/honoraria/serving on the speak-
er's bureau for AstraZeneca, the FDA, 
Merck/Schering Plough and The 
Medicines Company and having eq-
uity in Cordis.

PCI for CTO Ups Survival vs. Medical Therapy, CABG
Treatment of chronic total occlusion 
(CTO) with PCI improves survival and 
reduces adverse events at 1 year com-
pared with medical therapy and CABG 
surgery, according to data presented at 
TCT 2014.

Salvatore D. Tomasello, MD, of Uni-
versity of Catania, Italy, and colleagues 
conducted a 12-month prospective, 
phase 1 study using data from the Italian 
Registry of Chronic Total Occlusion (IRC-
TO), which enrolled 1,777 patients with at 
least one CTO (>3 months duration) in a 
main coronary artery (>2.5 mm diameter) 
at 12 Italian centers. Those with prior 
CABG were excluded. 

Patients were divided into three study 
arms based on their treatment strategy: 
medical therapy (n=826), PCI (n=776) 
or CABG (n=175). Those managed by 
medical therapy were older in compari-
son with the other groups, and they more 
frequently had chronic lung disease and 
severely impaired left ventricular ejection 
fraction. Patients managed with CABG 
had higher prevalence of three-vessel 
disease.

Difference still seen after adjustment

One-year rates of MACCE were 2.6% 
for PCI, 8.2% for medical therapy and 
6.9% for CABG (P<.01). Rates of car-
diovascular death were 1.4%, 4.7% and 
6.3%, respectively (P<.001). 

“In the unadjusted results, it seems 
clear that medical therapy had a higher 

rate of death, MI and rehospitalization in 
comparison to patients managed with 
PCI; surgery had a higher rate of death 
and stroke in comparison to the other 
groups,” Tomasello said. “PCI was able to 
achieve a better outcome in comparison 
to patients managed with medical therapy 
or compared to surgery. These [results], 

of course, may be 
due to the differ-
ence in baseline 
characteristics.”

Yet on multivari-
ate Cox regression 
analysis, treat-
ment with CABG 
or medical therapy 
and chronic re-
nal failure all were 

identifi ed as independent predictors of 
MAACE at 1 year (see Figure). In addition, 
after propensity score matching, patients 
treated with PCI rather than medical ther-
apy showed lower rates of death (1.5% 
vs. 4.4%; P<.001), acute MI (1.1% vs. 
2.9%; P=.03) and rehospitalization (2.3% 
vs. 4.4%; P=.04). 

Qua lity of life vs. prognosis

After hearing the data, session mod-
erator David E. Kandzari, MD, from the 
Piedmont Heart Institute, Atlanta, Ga., 
asked about quality of life, stressing that, 
by his count, this is approximately the 
fi fteenth study to suggest improved sur-
vival in utilizing PCI to treat CTO. 

“While there is a remarkable theme, or 
consistency, … we also have to be very 
cognizant of the benefi ts of CTO revascu-
larization independent of survival, namely 
with quality-of-life measures,” Kandzari 
said, noting that there may be different 
standards of success for CTO compared 
with less severely blocked lesions.

Tomasello agreed and — although 
he did not present data to support these 
claims — said that the IRCTO research-
ers did monitor such issues. “We ob-
served an improvement of the symptoms 
in all the arms of the study,” Tomasello 

said. However, he emphasized that the 
goal of CTO treatment should not rest 
only on improving symptoms, but rather 
it may be “more important to improve the 
prognosis of the patient. Maybe we can 
achieve those results.”

Disclosures:

■ Tomasello reports no relevant confl ict 
of interests.

■ Kandzari reports relationships with 
multiple device companies. 

■ Study supported by the Italian Society 
of Invasive Cardiology.

Sanjay Kaul, MD

Salvatore D. Tomasello, MD
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in a 2:1 fashion to receive everolimus-
eluting bioresorbable scaffolds (Absorb, 
Abbott Vascular; 335 patients and 364 
lesions) or metallic stents (Xience, Ab-
bott Vascular; 166 patients and 182 le-
sions) at 46 sites in Europe and New 
Zealand. All patients underwent coronary 
angiography, IVUS and IVUS-virtual his-
tology before and after device implan-
tation. One-quarter had diabetes, and 
about 20% presented with unstable an-
gina. All but two lesions in the metallic 
stent group were predila ted.

On quantitative IVUS, both prepro-
cedural vessel area (P=.02) and plaque 
(P=.01) were larger in the metallic stent 
group compared with the bioresorbable 
scaffold group, but rates of clinical suc-
cess were similar.

Dilatation pressure was higher 
(P=.01) and balloon diameter at the 

highest pressure during implantation 
or postdilatation was larger (P=.02) in 
the metallic stent group. Therefore, the 
acute gain in minimum lumen diameter 
and area, as well as the fi nal minimum 
lumen diameter and area, were larger 
in the metallic stent group compared 
with the bioresorbable scaffold group 
(P<.001 for all).

Cumulative angina rates at 1 year 
were lower with the bioresorbable scaf-
fold than with the metallic stent (22% vs. 
30%; P=.04), yet results from the Seattle 
Angina Questionnaire showed no differ-
ence between the devices. All clinical 
secondary outcomes also were similar, 
although there were trends toward more 
MI and less revascularization with the 
bioresorbable scaffold (see Figure). Two 
instances of scaffold thrombosis were 
observed in the bioresorbable scaffold 
group, both within 2 days.

According to the 
Lancet paper, the 
“reported reduction 
of angina through ad-
verse event reporting 
warrants further clini-
cal and physiological 
investigation.”

Data on the trial’s 
co-primary endpoints 
— vasomotion and 
minimum lumen di-
ameter after nitrate 
administration minus 
the post-procedure 
value — will be reported at 3 years. Ser-
ruys commented in a press conference 
that when ABSORB II commenced, 
common practice was to be “overcau-
tious” with deploying bioresorbable 
stents because of concern over the fra-
gility of the polymer. Now, he said, “this 

is something that we have corrected.”

Disclosures:

■ ABSORB II was funded by Abbott 
Vascular.

■  Serruys reports serving on the advi-
sory board of Abbott Vascular.

were well matched.
After stenting of the main vessel, spe-

cifi c criteria were used to determine the 
need for side branch stenting protocol in 
both groups. In the FFR group, the trigger 
was a measurement <0.8, and in the an-

giography group, 
the protocol was 
initiated by an os-
tial side branch 
diameter >70%, 
type B or C dissec-
tion and TIMI fl ow 
<3. If those criteria 
were met, kissing 
balloon infl ation 

was performed. If criteria were still met 
after kissing balloon infl ation, side branch 
stenting was performed followed by a fi nal 
kissing balloon infl ation.

FFR guidance was associated with a 
reduced rate of attempted side branch 
stenting (25.9% vs. 38.1%), but also a 
lower success rate among attempted 
cases (77.3% vs. 83.6%). At 1 year, rates 
of composite MACE — including cardiac 
death, MI and target vessel revasculariza-
tion — and other clinical outcomes did not 
differ between the two groups (see Figure).

The main analysis had FFR- and angi-
ography-specifi c defi nitions of in-segment 
restenosis, but in a post hoc analysis de-
fi ning the complication as diameter ste-
nosis >50% in both groups, in-segment 
restenosis was greater in the angiography 

group for the distal main vessel (9.2% vs. 
1.7%; P=.01) and greater in the FFR group 
for the side branch (21.2% vs. 11.8%; 
P=.037).

FFR ‘simplifi es procedure’

Panelist William F. Fearon, MD, of Stan-
ford University Medical Center, Calif., said 
the take-home message is that “a simpler 
approach is better, meaning that the less 
we do to the side branch, in general, the 
better the patient does.” FFR guidance re-
sulted in fewer procedures, and although 
there was more restenosis in the side 
branch, there was less in the main vessel, 
which is the main concern, Fearon said.

“It’s a specifi c subset of patients with 
bifurcation lesions, but [the study] reinforc-
es what we’ve learned from other studies 
… that by applying FFR we can simplify 
our procedure,” he said.

Other panelists, however, did not feel 
the results supported FFR use. Ron Waks-
man, MD, of MedStar Washington Hospi-
tal Center, Washington, D.C., questioned 
the value of taking another measurement 
when there is no impact on MACE. “Being 
practical and cosT-effective you can prob-
ably avoid this,” he said.
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second-generation EES (Xience 
Prime, Abbott Vascular; n=155) or DEB 
(SeQuent Please, B. Braun; n=154).

Alfonso and colleagues obtained 
angiographic success in all cases 
and late angiographic follow-up in 
90% of eligible patients. The prima-
ry endpoint, defi ned as in-segment 
minimum lumen diameter (MLD) at 
9-month follow-up, was larger with 
EES compared with DEB. Alfonso 
also reported trends favoring EES in 
terms of binary restenosis and late lu-
men loss (see Table).

In addition, cumulative frequency 
distribution curves for in-segment 
minimum lumen diameter were larger 
in the EES group after the proce-
dure (P=.04) and through follow-up 
(P=.004). Further analysis of minimal 
lumen diameter using 10 prespecifi ed 
clinical and angiographic variables re-
vealed consistent results favoring EES.

The RIBS IV researchers also ob-
tained 360-day clinical follow-up for 
100% of the study population. Pa-
tients assigned EES had higher rates 
of freedom from TLR (96% vs. 87%; 
P=.008) and freedom from MACE in-
cluding cardiac death, MI and TVR 
(90% vs. 82%; P=.044).

Five patients in the DEB group 
crossed over to stenting, according to 
Alfonso.

“Treatment of DES in-stent reste-
nosis remains challenging and as-
sociated with poorer clinical and an-
giographic results than treatment of 

bare-metal stent in-stent restenosis,” 
Alfonso said at a late-breaking clinical 
trial session. “Further studies includ-
ing more patients and longer follow-
up are still warranted in this adverse 
setting.”

Session moderator and TCT 
Course Director Gregg W. Stone, MD, 
of Columbia University Medical Cen-
ter, New York, said DES in-stent reste-
nosis “is a problem that doesn’t occur 
very often, but when it does, [it’s] a 
vexing issue with high rates of recur-
rence with any of our therapies. These 
results are somewhat different than 
RIBS V, [which was conducted in pa-
tients with] BMS in-stent restenosis. 
Here, we get very clearly better angio-
graphic results with EES and clearly 
better clinical event rates. These are 
fascinating results.”

RIBS IV is the fi rst randomized trial 
of DEB vs. EES in patients with DES 
in-stent restenosis. The multicenter tri-
al was conducted at 23 sites in Spain. 
Baseline characteristics were well bal-
anced between the two groups, Alfon-
so said. Mean age of enrolled patients 
was 66 years, and the majority (83%) 
were men. All patients had DES in-
stent restenosis of >50% and angina 
or silent ischemia. Median time to in-
stent restenosis was 547 days. 

Disclosures:

■ Alfonso reports no relevant con-
fl icts of interest.

■ Stone reports relationships with 
multiple device companies.
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Table. Angiographic Outcomes at 9 Months
EES 

(n=133)
DEB 

(n=139)
P Value

In-Segment MLD, mm 2.03 1.80 .004

Binary restenosis 11% 19% .06

Late lumen loss, mm 0.18 ± 0.6 mm 0.30 ± 0.6 mm –
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*Results following MitraClip® therapy in surviving prohibitive-risk 
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SYNERGY ™ Everolimus-Eluting  
Platinum Chromium Coronary Stent System

HEAL with Confidence

The SYNERGY Stent is designed to heal. The abluminally-coated stent technology 
synchronizes the release of drug elution and polymer absorption for optimal healing within 
the vessel.1 The polymer is gone when it’s no longer needed—shortly after the drug is 
completely eluted at three months.2 

In addition, the SYNERGY Stent’s unique coating design may reduce the risk of thrombosis 
and the need for prolonged dual-antiplatelet therapy.*

Together, we’re advancing cardiology.
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* See Directions for Use.
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