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Overview 
 
TCT was held this year from October 10-15 in San Francisco, CA. Coronary stents had the most new 
salient data at this year's TCT, especially first data from the ABSORB III IDE trial. Updated data for 
transcatheter aortic valve replacement (TAVR/TAVI) was more incremental, though 1 year data from 
Sapien 3's IDE trial was also important. Peripheral drug-eluting balloons showed signs of persistent 
efficacy in their second year, and HeartMate PHP, a potential competitor for Impella, had interesting, 
albeit preliminary first data. 

For presentations and abstracts not mentioned in this report but included in the MDT database, see the 
TCT 2015 Event List on page 36. 

Conference Highlights 
 
Coronary Stents and Balloons 
 

 In first data from the ABSORB III IDE trial, the Absorb (ABT) bioresorbable scaffold achieved non-
inferiority with Xience on the primary endpoint, target lesion failure (TLF) at 1 year. However, a 
higher numerical rate on TLF and a trend for more stent thrombosis raises questions, though 
operator experience could contribute. 

o While the device may still be approved, the FDA could want to see more data. 
o Investigators acknowledge data from larger trials such as the ongoing ABSORB IV are 

needed to determine if there are clinically meaningful differences. 
o Advantages with Absorb could still show up longer term, as the scaffold resorbs. 

 The Dreams (Biotronik) absorbable metal scaffold encouragingly showed an improvement in late 
lumen loss (LLL) and other measures in BIOSOLVE-II, compared to the problematic first-
generation stent. 

o Still, LLL was on the high side, and longer term data from a larger study is needed to see 
if this makes any difference or if the bioresorbable metal scaffold as any advantages 
over bioresorbable polymeric ones, like Absorb. 

 In the LEADERS FREE EU trial of patients at high risk of bleeding, the BioFreedom polymer free 
umirolimus-coated stent encouragingly showed superiority on target lesion revascularization 
and MACE compared to a bare metal stent. 

o Unfortunately, the recommendations for high risk bleeding patients had changed since 
the start of the trial, and the comparator bare metal stents are no longer favored. 
However, the investigator notes there is not good data for shortened DAPT with the 
current polymer coated drug-eluting stents, so he asserted that for high bleeding risk 
patients, BioFreedom was the best option available. 

 Other coronary stent/balloon data: 
o Positive imaging data from DESolve (Elixir) up to 36 months, but how much better is it 

than Absorb? 
o Preliminary OCT data for MDT's polymer free Drug-filled Stent 
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o PANDA III Chinese study of the BuMa stent: more rapid drug elution and polymer 
absorption may reduce stent thrombosis 

o ISAR-DESIRE 4: Angiosculpt (SPNC) scoring balloon provides a modest benefit for 
treatment of restenosis with the Pantera Lux (Biotronik) drug-coated balloon. 

Transcatheter Valve Replacement (TAVR/TAVI) 
 

 One-year data from the Sapien 3 IDE trial showed a higher mortality rate than the recently 
reported CE Mark study, but that could be due to higher risk patients. It is difficult to say 
whether the valve has a clinical advantage over other new generation valves, though the 
disabling stroke rate was lower than what has been seen in competitor studies. 

o Incremental data from the Evolut R (1-year) and Lotus (2-year) CE Mark studies and the 
Direct Flow registry (1-year) were without surprises. 

 A study on reduced leaflet mobility published in the NEJM just before the conference suggested 
the cause was leaflet thrombosis that could be prevented or treated with anticoagulation. 

o It is still unclear how significant the finding is clinically. There was a suggestion from 
registry data that stroke/TIA rates could be higher in patients with the finding, but the 
strokes may have been procedure related instead. 

o The finding was also seen in surgically placed valves. 
o The FDA published a perspective reaffirming the benefit:risk of TAVR and further study 

is needed, though patients with certain clinical findings should be investigated. 
 Data from the Sentinel (Claret) cerebral protection system's MISTRAL-C trial had signs 

suggesting a neurocognitive benefit versus no protection, while reducing MRI lesion volume and 
increasing the number of patients without any lesions. 

o A more definitive study is needed. The investigator acknowledged it would be difficult to 
show a reduction in strokes (though a trend for that was seen in the study), but felt 
improved neurocognitive function would be an important endpoint. 

Peripheral Drug-Eluting Balloons (DEB) 
 

 Lutonix (BCR) and IN.PACT Admiral (MDT) both encouragingly had 2 year data suggesting 
durable effects based on only small changes in target lesion revascularization. 

o Primary patency may be dropping, though, in the Lutonix data, so longer term follow up 
will be important. 

Ventricular Assist Devices 
 

 Initial data for HeartMate PHP was presented for both the SHIELD I high-risk PCI trial, used to 
support its CE Mark, and a small initial experience in cardiogenic shock. While there were some 
encouraging preliminary data, with some signals that support could be better than Impella 2.5, 
these were only preliminary single-arm studies and there is some question about cases of 
new/worsening aortic insufficiency.  
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About the Author 
 
MedDeviceTracker is an all new medtech intelligence platform that provides clients with real-time data 
and analysis on medical devices and diagnostics.  From the people behind BioMedTracker, comes an 
event-driven research service for the medical device and diagnostic marketplace.  For access to 
MedDeviceTracker please contact your sales representative or email 
MDTSupport@sagientresearch.com. 
 
 

Disclaimer 
Copyright © 2015 Sagient Research, Inc. 
 
This report is published by Sagient Research, Inc. (the Publisher). This report contains information from 
reputable sources and although reasonable efforts have been made to publish accurate information, 
you assume sole responsibility for the selection, suitability and use of this report and acknowledge that 
the Publisher makes no warranties (either express or implied) as to, nor accepts liability for, the 
accuracy or fitness for a particular purpose of the information or advice contained herein. The Publisher 
wishes to make it clear that any views or opinions expressed in this report by individual authors or 
contributors are their personal views and opinions and do not necessarily reflect the views/opinions of 
the Publisher.  
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Coronary Stents and Balloons 
 
DS=percent diameter stenosis, ID-TLR=ischemia driven target lesion revascularization, ID-TVR=ischemia driven target vessel 
revascularization, MLD=minimal lumen diameter, OCT=optical coherence tomography, RVD=reference vessel diameter, 
ST=stent thrombosis, STEMI=ST elevation myocardial infarction, TLF=target lesion failure, TV-MI=target vessel myocardial 
infarction. 

 
Bioresorbable Scaffolds 
 
Absorb BVS (ABT) – PMA/Approved in Europe 
 
Oral Presentation: Everolimus-eluting Bioresorbable Vascular Scaffolds in Patients with Coronary 

Artery Disease: The ABSORB III trial 
 
Oral Presentation: ABSORB II: The 2-year Clinical Outcomes of the ABSORB II Trial: First Randomized 

Comparison between the Absorb Everolimus Eluting Bioresorbable Vascular Scaffold and the 
XIENCE Everolimus Eluting Stent 

 
 
 
 

Absorb III 
Acute Results 

Measurement 
Xience 

(n = 686) 
(Lesions = 713) 

Absorb 
(n = 1322) 

(Lesions = 1385) 
p-value 

Acute Success 

Device Success 99.3 % 94.3 % < 0.0001 

Procedural Success 96.2 % 94.6 % 0.12 

Post-Procedural Quantitative Coronary Angiography 

RVD 2.68 ± 0.47 2.70 ± 0.45 0.33 

In-Device MLD 2.49 ± 0.40 2.37 ± 0.40 < 0.0001 

In-Device Acute Gain 1.59 ± 0.44 1.45 ± 0.45 < 0.0001 
In-Device %DS 6.4 ± 8.91 11.6 ± 8.77 < 0.0001 

In-Segment MLD 2.14 ± 0.43 2.15 ± 0.41 0.58 

In-Segment Acute Gain 1.24 ± 0.44 1.23 ± 0.46 0.50 

In-Segment %DS 19.8 ± 8.20 20.0 ± 7.94 0.55 
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Absorb III 
Outcomes at 1 Year 

 Xience 
(n = 686) 

 
Absorb 

(n = 1322) 
 

Difference Between 
Absorb and Xience 

TLF 
Xience (n = 677) 
Absorb (n = 1313) 
(Endpoint=Primary) 

6.1 % 7.8 % 
1.7 %  

p = 0.007 (non-inferiority) 
P = 0.16 (superiority or 

inferiority) 
Components of Primary Endpoint 

Cardiac Death 0.1 % 0.6 % 0.29 

TV-MI 4.6 % 6.0 % 0.18 

ID-TLR 2.5 % 3.0 % 0.5 

Other Revascularization Endpoints 

All Revascularization 8.1 % 9.1 % 0.5 

ID-TVR 3.7 % 5.0 % 0.21 

Myocardial Infarction 

All MI 5.6% 6.9% 0.28 

All Q-MI 0.4% 0.8% 0.56 

All NQ-MI 5.2% 6.1% 0.40 
TV MI 4.6% 6.0% 0.18 
TV Q-MI 0.3% 0.7% 0.35 

TV MI 4.3% 5.3% 0.31 

Stent Thrombosis 
Device Thrombosis 
(definite/probable) 
(1 def in Absorb ITT actually 
received Xience) 

0.74% 1.54% 0.13 

Early 
(0-30 Days) 0.73% 1.06% 0.46 

Late 
(> 30 Days to 1 Year) 0.00% 0.46% 0.10 

Definite (1 Year) 0.74% 1.38% 0.21 

Probable (1 Year) 0.00% 0.15% 0.55 

Other Endpoints 

Angina 18.4 % 18.3 % 0.93 

 
 
Absorb did achieve the prespecified non-inferiority criteria versus Xience at 1 year on TLF, but a higher 
numerical rate raises some questions. While operator experience may be a factor and the stent could 
still be approved in the US, it is possible the FDA may want to see longer term data. At the time of the 
PMA submission, as our sister publication The Gray Sheet reported, a company official would not say 
when it expects to gain approval, and that it would be an ongoing discussion with the FDA. Moreover, 
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even if approved, the questions could give interventionalists some pause, particularly if the stent is 
priced substantially higher, pending data to see whether there is a longer term advantage from the 
absorbable scaffold. 
 
Numerical Trend for Worse Target Lesion Failure and Stent Thrombosis 
 
Absorb had a numerical trend for poorer performance on the TLF compared to Xience (7.8% vs 6.1%, p 
for a difference = 0.16), despite the fact that at baseline, the stent had a potential slight advantage on 
patients with ACC/AHA lesion class B2/C1, as well as shorter lesions. The imbalance in TLF was seen 
across its components (cardiac death, TV-MI, and ID-TLR). 
 
There was also a trend for more definite/probable device thrombosis with Absorb (1.5% vs 0.7%, 
p=0.13). In the NEJM publication, the investigators said, this may be attributed to a higher rate of in-
device post-procedural residual stenosis compared to Xience, which occurred despite nominally larger 
device diameters and more frequent post-dilatation. The investigators noted this could possibly be due 
to greater strut thickness or recoil. 
 
Absorb also had a lower rate of procedural success (94.3% vs 99.3%), indicating operators had difficulty 
using Absorb in some cases. 
 
Implications 
 
The NEJM publication for ABSORB III noted that the different on TLF was also seen in the ABSORB II trial 
(see more below), which had 2 year data at the conference, though not in the ABSORB Japan study. The 
investigators concluded that larger trials, such as the ongoing ABSORB IV, are needed "to more precisely 
determine whether there are clinically meaningful differences in the 1-year rates of target-lesion 
failure." On the other hand, the TCT presentation also noted that advantages for Absorb may show up 
longer term, so one of the objectives of the program is to show superior results over Xience between 1 
and 5 years. The presentation also pointed out that Absorb was used for the first time by most 
operators in the trial, implying results could be better with experience. The NEJM editorial likewise 
noted that while the concept of self-degrading stents is intuitively attractive, given the trends towards 
higher event rates, the advantages of ABSORB must be evident and tangible, or acceptance will not be 
broad. 
 
Updated ABSORB II Data: Similar Trend for More TLF and ST, Though No Difference in Overall Outcomes 
 
In 2-year data from ABSORB II, also presented at the conference (table below), there was likewise a 
trend for a higher rate of TLF than Xience (7% vs 3%, p=0.07), a slightly larger difference than what had 
been seen at 1 year (5% vs 3%). Stent thrombosis was also higher (1.5% vs 0%, p=0.17). However, overall 
death/MI/revascularization, not necessarily just related to the target vessel, was similar between the 
two groups (11.6% vs 12.8% for Xience, p=0.7). The presenter did note that investigators' long 
experience with Xience compared to Absorb may have impacted the results. The Lancet publication for 
the 1-year data had suggested that because of Absorb's lower elongation capacity, operators tended to 
restrain themselves from dilating the Absorb stent, using a lower balloon size and dilation pressure than 

                                                           

1 Type B = moderate risk, with B2 having at least two adverse characteristics. Type C = high risk. 
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for Xience. While this could have been the case in that trial, larger device diameters and more post-
dilatation did not appear to overcome the issue in ABSORB III, as noted above. 
 
 

Absorb II 
Outcomes at 2 Years 

 Xience 
(n = 166) 

Absorb 
(n = 335) 

 
p-value 

 
Patient Oriented Composite Endpoint 
(death, MI, revascularization) 12.8 % 11.6 % 0.70 

Device Oriented Composite Endpoint / Target 
Lesion Failure 
(death, target vessel MI, clinically indicated 
target vessel revascularization) 

3.0 % 7.0 % 0.07 

Target Vessel Failure  6.7 % 8.5 % 0.48 

All-Cause Death  0.6 % 1.2 % 0.67 

Cardiac Death  0 % 0.6 % 0.55 

Non-Cardiac Death  0.6 % 0.6 % 1.00 

Myocardial Infarction  2.4 % 5.8 % 0.10 

Myocardial Infarction (Q-Wave)  0.6 % 1.5 % 0.67 

Myocardial Infarction (Non Q-Wave)  1.8 % 4.3 % 0.16 

Definite/Probable Stent Thrombosis (%) 0.0% 1.5% 0.17 

 
 
Less Difference in Residual Stenosis in Prior TROFI II Results: Due to STEMI Patients? 
 
Related to this issue, it is noteworthy that in the European TROFI II trial of STEMI patients, reported at 
the recent ESC meeting, there was not such a difference seen in in-device residual stenosis between 
Absorb and Xience, and evidence of better healing with Absorb later on OCT. The commentator, Dr. 
Greg Stone, noted the former could have been due to more liberal sizing and post-dilatation than in 
ABSORB II. Regarding the difference between ABSORB III and TROFI II, Dr. Stone, also the study chair for 
ABSORB III, told us he felt that the better expansion with Absorb in TROFI II was actually related to the 
softer plaque in that setting. The Xience arm appeared to have a substantially lower rate of post-
dilatation in TROFI II (65.5% Absorb vs 51.2% for Xience in ABSORB III compared to 50.5% vs 25.5% in 
TROFI II), but Dr. Stone said that post-dilatation in STEMI is much less common normally due to concerns 
about distal embolization. So presumably this was just a difference in normal practice. 
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TLF and ST More of a Problem in Smaller Vessels 
 
The TCT presentation also had subgroup data on use of Absorb in very small vessels, where its thicker 
struts could be of particular concern (table below). Indeed, the differences in TLF and stent thrombosis 
versus Xience were appreciably larger in the ~19% with an RVD of less than 2.25 mm (12.9% vs 8.3% for 
TLF and 4.6% vs 1.5% for ST). Nevertheless, there was still a numerical imbalance in those with larger 
vessels (6.7% vs 5.5% for TLF and 0.9% vs 0.6% for ST), that was only slightly smaller than the overall 
numbers. 
 
 

Absorb III  
Very Small Vessel Analysis 

Outcomes by QCA 
 RVD <2.25 mm 

(median 2.09 mm) 
RVD ≥2.25 mm 

(median 2.74 mm) 
 Xience Absorb Xience Absorb 

TLF 8.3% 12.9% 5.5% 6.7% 

ST 1.5% 4.6% 0.6% 0.9% 

TLF: Pint diff = 0.31 

ST: Pint diff = 0.12 

 
 
Benefit on Angina Not Confirmed 
 
Unfortunately, ABSORB III did not find a benefit on angina, which has been seen in ABSORB II. The 
investigators will be looking further at results from the Seattle Angina Questionnaire, and ABSORB IV is 
evaluating angina prospectively with greater rigor. 
 
 
DREAMS (Biotronik) – Development outside US 
 
Oral Presentation: Safety and Clinical Performance of the Drug Eluting Absorbable Metal Scaffold in 

the Treatment of Subjects with de Novo Lesions in Native Coronary Arteries-BIOSOLVE-II 
 
BIOSOLVE-II encouragingly showed an improvement in late lumen loss (LLL) and other measures for the 
second-generation DREAMS device, compared to the first-generation in BIOSOLVE-I, which had 
problems on this front. Still, LLL was on the high side, and longer term data from a larger study is needed 
to see if this makes any difference or if the bioresorbable metal scaffold as any advantages over 
bioresorbable polymeric ones, like Absorb. 
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Background 
 
Unlike stents with bioresorbable scaffolds currently commercialized in Europe, DREAMS's bioresorbable 
scaffold is made of metal (magnesium alloy). The Lancet publication of the BIOSOLVE-II study presented 
at the TCT noted that advantages of metal scaffolds are a good radial strength, low acute recoil, and 
high compliance to the vessel geometry. They can also be implanted via single-step inflation and may 
feel more like the non-bioresorbable stents interventionalists are used to, though that could change as 
more advanced non-metal scaffolds are developed.  
 
Unfortunately, while the first-generation DREAMS device, which was paclitaxel-eluting, had a similar 
rate of target lesion failure as expected from other modern stents in BIOSOLVE-I, LLL was problematic. 
 
Per the Lancet BIOSOLVE-II publication, the second generation device utilized has a more flexible and 
stronger scaffold backbone design, higher bending flexibility, and higher radial force. The new version 
elutes sirolimus to more effectively combat neovascularization. 
 
The company plans to use results from the BIOSOLVE-II study to support CE Mark approval of the second 
generation DREAMS. 
 
Results 
 
The new DREAMS stent indeed had better LLL at 6 months than the first generation (in-segment LLL 0.27 
vs 0.52 mm, figure below). The publication noted that the in-segment LLL, the primary endpoint of the 
study, was in the range of polymeric scaffolds (0.11-0.37 mm), but the in-scaffold LLL was at the upper 
end of the range (0.44 vs 0.19-0.44 mm) and slightly higher than the latest iterations of ABSORB and 
DESolve. 
 
 

Late Lumen Loss in BIOSOLVE-II compared to 
the First-generation Device (BIOSOLVE-I) and Bare Absorbable Metal Scaffold (PROGRESS) 
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Comparison of Clinical Results in Progress, BIOSOLVE-I, and BIOSOLVE-II 

 PROGRESS 
(n = 63) 

BIOSOLVE-I 
(n = 46) 

 
BIOSOLVE-II 

(n = 123) 

TLF (%) 23.8% 4.3% 3.3% 

Cardiac Death (%) 0.0% 0.0% 0.8% 

Target Vessel MI (%) 0.0% 0.0% 0.8% 

Clinically-Driven TLR (%) 23.8% 4.3% 1.7% 

CABG (%) 0.0% 0.0% 0.0% 

Scaffold Thrombosis or 
Definite/Probable 
Thrombosis (%) 

0.0% 0.0% 0.0% 

 
 
In-stent LLL has been correlated with target lesion revascularization in non-bioresorbable stents, but the 
cause of the LLL may be different (neovascularization rather than recoil). In addition, the BIOSOLVE-II 
publication noted that LLL may not have as much relevance for long-term outcomes with absorbable 
stents, because they later have lumen enlargement. We should note, though, that Abbott decided to 
strengthen an earlier iteration of its Absorb stent due to recoil and LLL of 0.44 mm seen in the ABSORB 
Cohort A study. The BIOSOLVE-II publication did point out that 5-year outcomes in that cohort were still 
excellent, without additional major CV events after month 6. However, the cohort was quite small, with 
only 30 patients. 
 
The earlier generation of Absorb had full bioresorption and incorporation into the vessel wall by 2 years, 
while the subsequent generation 3-4 years. The investigator for BIOSOLVE-II was quoted in the press as 
saying that the second generation DREAMS device was formulated to be absorbed in about a year. The 
study did find that the degradation process was somewhat slower than the first generation, which the 
investigators called more "balanced." The one year time frame is similar to the DESolve bioresorbable 
stent, which had a lesser LLL of 0.2 at 6 months (please see our 2015 Post-EuroPCR Report), though in a 
longer single-center subset, the LLL appeared to increase from 0.25 to 0.32 at 18 months (even longer 
term data showed less LLL, however; see the section below on DESolve). 
 
The newer generation DREAMS device was also better than earlier iterations on neointimal hyperplasia, 
which the publication noted was identical to the later generation Absorb stent in ABSORB Cohort B 
 
The publication pointed out they saw no intraluminal masses compared to 24% at 6 months in ABSORB 
Cohort B, associated with malapposed or uncovered struts. We should note, though, that the recently 
reported TROFI II study of Absorb likewise did not find any intraluminal masses. 
 
Finally, the publication noted that the reduced LLL led to a lower rate of target lesion failure than in 
BIOSOLVE I (3.3% vs 4.3%) and was similar to that reported for other bioresorbable scaffolds. We should 
note the rate seen in ABSORB III (see section above) at 6 months was somewhat higher (~6% for Absorb 
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and 4.2% for Xience), but there were more higher risk lesions (AHA/ACC class B2/C) in that study (68.7-
72.5% vs 44% in BIOSOLVE II). No stent thrombosis was seen in BIOSOLVE II or earlier studies, but they 
are too small to get an accurate measure. 
 
Note: additional numerical results are in our MDT event. 
 
DESolve Scaffold (Elixir) – Approved in Europe 
 
Oral Presentation: Prospective, Multi-Center Evaluation of the DESolve Novolimus-Eluting 
Bioresorbable Coronary Scaffold: 3-Year Clinical and Imaging Results 
 
 
DESolve had updated data from its DESolve Nx CE Mark trial. In the release, the investigator noted that 
the "golden tube" phenomenon (late lumen enlargement on OCT, homogeneous reflectivity of the light 
by the endoluminal lining, and vasomotion) continued from 18 to 36 months, with plaque regression 
and the restoration of the vessels to their normal physiologic condition. The company touted that it is 
the only stent that maintains the lumen gain achieved at 6 months even at the 3-year mark. 
 
While the data were generally encouraging, and Elixir has touted an earlier "golden tube" formation for 
DESolve (though we have not seen many details), we did have questions about the imaging results and 
how substantial the differences are compared to Absorb. Mean lumen area with DESolve did increase by 
close to 10% on IVUS, or~0.58 mm², between 0 and 6 months (table below), compared to a slight decline 
of -0.17 mm² in ABSORB Cohort B. The DESolve presentation noted the gain was maintained at 18 
months, though the data was only for a subset of patients (18 vs 40) (QCA and OCT also showed fair 
stability out to 36 months). However, Absorb did have an increase in mean lumen area on IVUS after 
year 1. 
 
 

DESolve Nx 
Quantitative Coronary Angiography (QCA) and Intravascular Ultrasound (IVUS) 

 DESolve 
Baseline 

DESolve 
6 Months 

DESolve 
18 Months 

DESolve 
36 Months 

Minimal Lumen Diameter on QCA 
(paired 18 mos, n=19)  2.45 ± 0.43 mm 2.39 ± 0.43 mm 

(P=0.1)  

Late Lumen Loss on QCA 
(paired 18 mos, n=19)  0.23 ± 0.33 mm 0.29 ± 0.34 mm  

(P=0.1)  

Median LLL  0.14 mm 0.2 mm  

Minimal Lumen Diameter on QCA 
(paired 36 mos, n=19)  2.56 ± 0.36 mm  2.45 ± 0.45 mm 

Late Lumen Loss on QCA 
(paired 36 mos, n=19)  0.12 ± 0.14 mm  0.22 ± 0.33 mm  

(P=0.20) 

Median LLL  0.09 mm  0.16 mm 

IVUS Mean Lumen Area 5.93 ± 1.17 mm2 
(n=40) 

6.51 ± 1.43 mm2 
(n=40, paired) 

6.6 ± 1.54 mm2 
(n=18, unpaired)  

 
However, IVUS is not as accurate a measure as OCT, and may not be able to "detect with precision the 
endoluminal contour of the vessel wall between polymeric struts apposed but not embedded in the 
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vessel wall."2 On OCT, DESolve did appear to have a numerically greater increase in scaffold area initially 
than in the ABSORB Cohort B study, but this was not reflected in much greater lumen areas (figure 
below; ABSORB Cohort B had 2 groups with measures at different times, so we plotted both). DESolve 
had a decrease in lumen area of -1.08 mm² at 6 months, which was similar to the -1.16 in the Absorb 
study.3 Between 6 and 36 months, DESolve showed relative stability on lumen area (a non-significant -
0.35 mm² numerical drop), but Absorb appeared to do so too in its study. We should also note caution 
about these comparisons, due to the small number of patients, and fact that not all measures had all of 
the same patients. 
 

45 
Note: DESolve data after month 6 are unpaired. 
 
We had had questions about a slight increase in late lumen loss (LLL) to 0.32 mm at 18 months at the 
EuroPCR presentation, though this was from a small subset of patients. This was reported to be 
somewhat smaller at this presentation (0.29 mm) despite the same number of patients, but in any case 
dropped to 0.22 at 36 months and did not appear to be an issue (table above). 
 
On MACE, the number of evaluable patients was not large (122), making it difficult to draw conclusions, 
but the data appeared fairly positive (table below). DESolve did not have any cases of definite stent 
thrombosis through the 3 years. Clinically indicated target lesion revascularization (TLR) at 2 years was 
numerically slightly lower than that reported for ABSORB Cohort B (4.1% vs 6%), and did not increase 
further at 3 years. Target vessel myocardial infarction only occurred in 1 patient (0.8%) throughout the 

                                                           

2 Circ Cardiovasc Interv. 2012 Oct;5(5):620-32. 

3 http://www.tctmd.com/show.aspx?id=120541 

4 EuroIntervention. 2014 Mar 20;9(11):1271-84. 

5 Circ Cardiovasc Interv. 2012 Oct;5(5):620-32. 
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period, whereas for ABSORB the rate was 3% at 2 years. However, there was a 2.5-3.3% rate of cardiac 
death at 2 and 3 years with DESolve (half of which were clearly not related to the target vessel), 
compared to 0% in the Absorb study. 
 
It will take a larger and comparative study to see if DESolve's apparent faster resorption ("substantially 
completed" between 1-2 years) leads to any clinical advantages, and more information is needed on 
company plans in the US. One European discussant told us, "The DESolve data is very limited, thus any 
comparative insights are challenging if not impossible." He did acknowledge, though, that good evidence 
on higher expansion tolerance, as the company has touted, would be a relevant feature. On the latter, 
there has been a bench study showing that DESolve can be expanded further than Absorb with fewer 
strut fractures.  
 
 

 
DESolve Nx 

Hierarchial Events 
n(%) 

 

 6M 
(n = 122)* 

12M 
(n = 122)* 

24M 
(n = 122)* 

36M 
(n = 122)* 

Major Adverse 
Cardiac Events 3.3% 5.7% 7.4% 8.2% 

Cardiac Death** 1 (0.8%) 2 (1.6%) 3 (2.5%) 4 (3.3%) 

Target vessel MI*** 1 (0.8%) 1 (0.8%) 1 (0.8%) 1 (0.8%) 

Q-wave MI 0 0 0 0 

Non-Q-wave MI 1 (0.8%) 1 (0.8%) 1 (0.8%) 1 (0.8%) 

Clinically Indicated-
TLR PCI 2 (1.6%) 4 (3.3%) 5 (4.1%) 5 (4.1%) 

Definite Stent 
Thrombosis+ 0 0 0 0 

*Modified Intent to Treat = those patients in which a scaffold was implanted in target lesion 
**One death with probably ST based on ARC, scaffold undersized as assessed by IVUS; one death with suspected pulmonary 
embolus with right heart failure, non-scaffold related; one death due to non-target vessel occlusion and PCI, non-scaffold related; 
one death due to sudden death at home 
***MI during follow up attributed to multi-modality imaging procedure 
+ARC-defined 
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Polymer-free Drug-eluting or Coated Stents 
 
BioFreedom (Biosensor) - IDE/Approved in Europe 
 
Oral Presentation: Biolimus-Coated vs. Bare-Metal Coronary Stents in High Bleeding Risk Patients 
 

LEADERS FREE 
Outcomes 

 Gazelle BMS 
(n = 1211) 

 
BioFreedom DCS 

(n = 1221) 
 

Clinically-Driven TLR at 390 Days 
(Endpoint=Primary Efficacy) 9.8 % 

5.1 % 
HR 0.5 

P < 0.001 (superiority) 

Composite of Cardiac Death, Myocardial 
Infarction, or Stent Thrombosis at 390 Days 
(Endpoint=Primary Safety) 

12.9 % 
9.4 % 

HR 0.71 
P < 0.001 (inferiority) 

P = 0.005 (superiority) 

All Death 9.0 % 8.0 % 
(P=0.39) 

Myocardial Infarction 8.9% 6.1% 
(P=0.01) 

ST Definite/Probable 2.2 % 2.0 % 
(P=0.75) 

Bleeding (BARC 1-5) 19.1% 18.1% 
(P=0.56) 

Bleeding (BARC 3-5) 7.3% 7.2% 
(P=0.96) 

 
 
The BioFreedom polymer free umirolimus-coated stent had positive results from its LEADERS FREE EU 
trial compared against a bare metal stent in patients at high risk of bleeding. Data were also published in 
the New England Journal of Medicine. The publication noted that high bleeding risk patients, about 15% 
of those undergoing PCI, usually receive either drug-eluting stents with a shortened course of dual 
antiplatelet therapy (DAPT) or a bare-metal stent with a month of DAPT. However, the latter is 
associated with a higher risk of restenosis. 
 
Encouragingly, BioFreedom showed a reduction in clinically driven target-lesion revascularization (TLR) 
at 390 days (HR 0.5, p<0.001 for superiority), as well as MACE (cardiac death, myocardial infarction, or 
stent thrombosis, HR 0.71, p=0.005 for superiority). The latter was driven by lower myocardial 
infarctions. Patients with an acute coronary syndrome event had more of a benefit from BioFreedom on 
the MACE endpoint than did those without, but the benefits were more similar on TLR. 
 
There was no significant difference in bleeding. 
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One caveat was that 64% of the patients were regarded as having a high risk of bleeding due to age, and 
so may not be thought of needing a shortened course of DAPT in actual practice. 
 
There was also a somewhat high rate of stent thrombosis in the trial, though the publication noted it 
was similar to some all-comers studies of drug-eluting stents. The investigators said it could just be 
these were high risk patients, as patients at the highest risk for bleeding are often also at the highest risk 
for stent thrombosis. 
 
The publication acknowledged that current EU guidelines recommend polymer coated drug-eluting 
stents with 3 months of DAPT for patients at high bleeding risk, but these were not available at the time 
the study was designed (note: the ESC guidelines generally recommend < 6 months may be considered 
for these patients, but note that given the paucity of data, 3 months of DAPT should be reserved for the 
high bleeding risk patients). Hence, it is not entirely clear how much of an advantage BioFreedom with a 
month of DAPT would have over a current DES with 3 months of DAPT, though given the high rate of 
bleeding in these patients, it may have a lower risk of bleeding in that time frame. 
 
The study author told us that the ESC recommendation for 3 months is based on only 2 trials, both of 
which involved the first-generation Endeavor ZES, which is no longer commercially available, in patients 
at low bleeding risk. He said that until proven otherwise, he consider that the only two active stents with 
data to support a < 6 month course of DAPT are BioFreedom (with 1 month in the current LEADERS FREE 
trial) and that Endeavour ZES. He pointed out that both those devices have short drug elution times, a 
feature that may be of importance in allowing faster healing of the vessel wall. In a press interview, he 
raised the possibility that the stent could also have an advantage in lower bleeding risk patients, but said 
more study is needed. However, while asserting that BioFreedom appeared to be the best device for 
patients at high bleeding risk, he acknowledged those with high bleeding risk and also high thrombotic 
risk may be better off with longer term DAPT anyway.  
 
The stent is undergoing an IDE feasibility study in the US, though only with a historical control. 
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Drug-filled Stent (Medtronic) - Development Outside US 
 
Oral Presentation: Drug-Filled Stent: Concept, Preclinical Studies, and Early Clinical Observations 

(First-in-man RevElution Study) 
 
 

 
RevElution 

First Clinical Implants 
OCT Results 

 Drug-Filled Stent 
(n = 6) 

Covered Struts  
1-Month Follow-Up  89.8 % 

Malapposed Struts 
1-Month Follow-Up  2.0 % 

NIH Thickness 
1-Month Follow-Up  0.06 mm 

 
 
Medtronic's DFS had preliminary data from its first-in-man RevElution study. The metal drug-eluting 
stent does not contain a polymer coat, for which there is concern about inflammation and delayed 
healing. 
 
While quite preliminary, with only 6 patients (8 stents) so far having optical coherence tomography 
(OCT) results, there was 89.8% strut coverage and only 0.6 mm of neointimal hyperplasia at one month 
after implant. The rate of malapposed struts declined by 50% to 2% of struts, which the presentation 
noted was evidence of rapid healing. 
 
The investigator told our sister publication Clinica that the near-homogeneous concentric coverage of 
the stent struts mean there’s minimal chance of stent thrombosis, but there’s not so much neointima 
formation as to narrow the vessel (past studies have shown that the risk of thrombosis tracks the ratio 
of uncovered to total struts per stent section). 
 
Of course more data are needed, and the next step is a controlled trial against a current-generation 
drug-eluting stent. 
 
As to competition from fully bioresorbable stents, the investigator noted that histopathology shows that 
during the degradation process there is cellular inflammation at the strut. And ABSORB, the most 
advanced of these, can take 2-3 years to degrade. 
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Other Coronary Device News 
 

 PANDA III was a 2,333-patient Chinese study comparing two sirolimus eluting bioresorbable 
polymer stents that differed primarily in elution and absorption kinetics. While clinical outcomes 
were similar, the BuMA  stent (SinoMed), which has a faster elution and polymer resorption, 
had a lower rate of stent thrombosis than Biomatrix's Excel. Neither of the stents is available in 
the US, though the results were interesting for their potential implications. 
 
BuMa completes its drug elution in 30 days and the polymer is resorbed within 3 months. In 
contrast, Excel elutes within 180 days with polymer resorption in 6-9 months. A prior OCT study 
had shown a slightly higher proportion of covered struts (94.2% vs 90%) at 3 months, with  
numerically lower percent of malapposed struts (1.3% vs 1.8%; malapposed struts meant the 
distance from the strut to the vessel wall was greater than the strut and polymer thickness plus 
the OCT resolution limit). 
 
BuMa achieved non-inferiority, with the two stents had the same rate of target lesion failure at 
1 year (6.4%). When looking at the components, as BuMA had a numerically higher rate of 
ischemia driven target lesion revascularization (TLR, 1.9% vs 1.2%), but this was not statistically 
significant and was offset by slightly lower cardiac death and target vessel MI. Investigators 
touted, though, a lower rate of definite/probable stent thrombosis (0.5% vs 1.3%, p=0.047). 
 
The lesson could be that quicker drug elution and polymer absorption lead to better strut 
coverage and lower stent thrombosis. However, since stent thrombosis was only borderline 
significant and ischemic driven TLR numerically against BuMa, caution is warranted. 
 

 In ISAR-DESIRE 4 study of treating DES restenosis, use of the Angiosculpt (SPNC) scoring balloon 
prior to the drug-coated balloon (DCB) Pantera Lux (Biotronik) reduced diameter stenosis, 
leading to a binary restenosis rate of 18.5% compared to 32% with a standard balloon pre-
dilatation (p=0.03). The German study was moderately sized, with 252 patients. There were also 
numerically fewer target lesion revascularizations, though this did not reach statistical 
significance (16.8% vs 22.6%, p=0.25), and there was no difference in death/MI. 
 
While acknowledging that the benefit was modest, the presenter noted that even small gains 
may be helpful in these challenging patients. He said the benefit is likely due to better drug 
uptake due to micro-injuries created by the scoring balloon. 
 
Drug-coated balloons are not yet approved in the US. In Europe, the discussant from the session 
told us that in countries with reimbursement for DCBs, the split is about 50:50 between use of 
DCBs and a second drug-eluting stents for restenosis. However, he said the balloon has a 
disadvantage in the initial lumen gain so preparation of the lesion is very important. Scoring 
balloons, he said, are useful, but there are a number of other balloon options (non-compliant 
high pressure, cutting, Scoreflex, Chocolate, or Lacrosse NSE). 
 

 The Fantom Bioresorbable scaffold (REVA), which has complete X-ray visibility and single-step 
inflation to the intended diameter, had 4 month QCA and OCT data from its FANTOM I pilot trial, 
albeit in only 6-7 patients. All struts were covered and apposed, though the decline in mean 
lumen area (1.8 mm) seemed somewhat higher than what was seen in the DESolve and ABSORB 
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Cohort B OCT studies mentioned above (closer to 1 mm). Median late lumen loss was 0.21 mm, 
so it will be important to see longer term data. 

 
 
Transcatheter Valve Replacement/Repair (TAVR/TAVI and related devices) 
 
Sapien 3 (EW) – Approved 
 
Oral Presentation: SAPIEN 3: Evaluation of a Balloon-Expandable Transcatheter Aortic Valve in High-

Risk and Inoperable Patients With Aortic Stenosis – One-Year Outcomes 
 
CoreValve Evolut R (MDT) – Approved 
 
Oral Presentation: Clinical Outcomes at 1-Year With a Repositionable Self-Expanding Transcatheter 

Aortic Valve 
 
Lotus Valve (BSX) – IDE/Approved in Europe 
 
Oral Presentation: Two-Year Outcomes With the Fully Repositionable and Retrievable Lotus 

Transcatheter Aortic Replacement Valve in 120 High-Risk Surgical Patients With Severe Aortic 
Stenosis: Results From the REPRISE II CE-Mark Study 

 
Direct Flow Medical Valve (Direct Flow Medical) – IDE/Approved in Europe 
 
Oral Presentation: The DISCOVER Registry: 30-Day & 1-Year Results 
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Bolded=TCT Data Sapien 3* 
IDE Trial 

Sapien 3 
CE Mark 

TF patients 
(for comparison) 

Evolut R 
CE Mark 

Lotus 
REPRISE II 
CE Mark 

Direct Flow 
DISCOVER 
CE Mark 

(for comparison) 

Direct Flow 
DISCOVER 
Registry 

n 583 96 60 120 100 250 

Follow up 

30 days 
- 

1 Year 
- 

30 days 
- 

1 year 
- 

30 days 
6 months 

1 year 
- 

30 days 
6 months 

1 year 
2 Years 

30 days 
- 

1 year 
2 years 

30 days 
- 

1 year 
- 

Risk groups 
enrolled 

Inoperable 
and high risk (HR) 

High, but some 
intermediate (n=27) Extreme or high High Risk High Risk Routine practice 

Risk Scores STS 8.4% STS 7.5% 
Log EuroSCR 19.8% 

STS 7% 
EuroSCR I 20.5% 

STS 7.1% 
EuroSCR2011 6.9% 

STS 9.7% 
Log EuroSCR 22.5% 

STS 8.2% 
EuroSCR I 8.3% 

% Transfemoral 84% 100% 98.3% 100% 100% 100% 

Mortality 

2.2% (1.6% TF) 
- 

14.4% (10.7% HR 
TF) 

- 

2.1% 
- 

8.4% (1 year) 
- 

0% 
5% 

6.7% 
- 

4.2% 
8.4%  

10.9% 
16.9% 

1% 
- 

10% 
20% 

2% 
- 

18% 
- 

CV Mortality 

1.4% (1% TF) 
- 

8.1% 
- 

2.1% 
- 

2.1% 
- 

0% 
3.3% 
5.0% 

- 

4.2% 
5.9% 
6.7% 

10.4% 

- 
- 

9% 
- 

- 
- 

10% 
- 

Disabling Stroke 

0.9% (0.81% TF) 
- 

2.4% 
- 

0% 
- 

1.1% 
- 

0% 
1.7% 
3.4% 

- 

1.7% 
3.4% 
3.4% 
3.5% 

4% 
- 
- 
- 

2% 
- 

5% (major) 
- 

New Permanent 
Pacemaker (PPM) 

13% (13.2% TF) 
- 

16.9% 
- 

14.6% 
- 

15.7% 
- 

11.7% 
13.4% 
15.2% 

- 

- 
- 

32.2% 
34.2% 

 

12% 
- 
- 
- 

PVL-none/trace 

64.3%* 
- 

68.1% 
- 

72.7% 
- 

84% 
- 

32.8% 
57.4% 
61.7% 

- 

83.3% 
- 

88.7% 
90.5% 

81.7% 
- 
- 

85% 

80% 
- 

85% 
- 

PVL-mild 

33.2%* 
- 

29.1% 
- 

23.9% 
- 

14% 
- 

63.8% 
35.2% 
34.0% 

- 

15.6% 
- 

11.4% 
9.5% 

16.7% 
- 
- 

15% 

17.1% 
- 

10% (min/mild) 
- 

PVL-mod/sev 

2.5%* 
- 

2.7%** 
- 

3.4% 
- 

2% 
- 

3.4% 
7.4% 

4.3%** 
- 

1.0% 
- 

0.0% 
0.0% 

1.7% 
- 
- 

0% 

2.9% 
- 

4%** 
- 

*paired analysis, **No cases of severe PVL; moderate only 
 
Updated TAVR data at the conference included 1 year results from the Sapien 3 IDE trial, 1 year results 
from Evolut R's small CE Mark study, and 2 year results from Lotus's REPRISE II CE Mark study. The table 
above shows results from these studies with the most recent data from the TCT bolded, along with the 
Sapien 3 and Direct Flow CE Mark studies for additional comparison. 
 
Initial Sapien 3 IDE trial 30 day data had impressed panelists at this year's ACC  meeting, and the 
presenter of 1-year data from the CE Mark study at EuroPCR noted that the 1-year 91.6% survival was 
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the highest reported for a multi-center adjudicated study. The 1-year IDE data at this year's TCT 
conference was a bit more complicated, and it seems unclear whether the valve has clinical outcomes 
advantage over other modern valves, though stroke rates appear favorable. 
 
Overall 1-year mortality was 14.4% and numerically higher than in the CE Mark study (8.4%) or for 
Evolut R (6.7%) or Lotus (10.9%) at that time point. We should note, though, that it is difficult to 
compare across trials, and patients in the Sapien 3 IDE study appeared to be higher risk than others, 
with a higher STS score and the inclusion of inoperable (who had 5% lower survival) and more non-
transfemoral patients. 
 
When looking at transfemoral high risk patients, the 10.7% mortality rate was just slightly higher than 
for the CE Mark study (8.4%), and similar to that seen for transfemoral patients treated with the Lotus 
valve (10.9%). The presenter also touted that mortality data was good compared to older Sapien studies 
(figure below, adapted from the TCT presentation), though such improvements can also be due to 
improved overall techniques, as well as inclusion of different patients. Patients who had 
moderate/severe paravalvular leak (PVL) at 30 days, only 2.5%, had a higher mortality rate (38.1%), but 
there was no difference between those who had mild or none/trace (14.1% and 12%, respectively). 
 

 
 
 
 
Interestingly, disabling stroke at 1 year was lower for Sapien 3 than for Evolut R or Lotus (2.4% vs 3.4% 
for the others). The difference is small and may be due to chance, but if it is real, it would be a useful 
advantage. The presentation noted there was no difference in disabling stroke between tranfemoral and 
non-tranfemoral or between high risk and inoperable. 
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As evident in prior presentations, Lotus valve had the lowest rate of moderate-severe paravalvular leak, 
which as noted above can be associated with mortality, but a high rate of permanent pacemaker 
placement (PPM, 34.2% at 2 years). As we have noted in the past, PPM may be relatively benign in older 
patients, unless they have poor ventricular function. However, in intermediate risk patients, there may 
be non-trivial long term consequences of having leads across the tricuspid valve, which will have to be 
kept in mind as TAVI moves to younger patients. There is also the risk of infection. Lotus investigators 
have said there may be potential options to lower the rate, such as delaying implantation in some 
patients. 
 
The Evolut R 1 year data was also relatively good, with a low mortality rate, though the study small, so 
rates of events may not be as representative. It has the numerically highest rate of moderate/severe 
PVL, though this was only slightly higher than Sapien 3 and could be due to chance. The presentation 
also touted mortality results relative to prior CoreValve studies (figure below). 
 

 
 
The 1-year Direct Flow data presented was from a registry, so not as comparable to the clinical studies. 
The STS risk score at baseline was at the high end compared to the other studies. These facts could 
explain the higher rate of mortality and major stroke than seen in the other presentations. Direct Flow is 
a fully repositionable valve, yet rates of moderate/severe paravalvular leak appeared on the high end 
compared to the others, unlike the low rate seen with Lotus. However, permanent pacemaker 
placement was more in line with the others (at least for the 30 day data presented). 
 
Without a clear differentiation on clinical outcomes, these valves compete on other features, such as 
ease of use, procedure time, opinions on paravalvular leak vs permanent pacemaker placement, and 
physician familiarity. Please see our 2015 TAVR/TAVI Report, KOL interview, 2015 Post-ACC Report, and 
2015 Post-EuroPCR Report for more information on the valves and market. 
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Reduced Leaflet Motion 
 
Reduced valve leaflet motion had first been reported from the Portico (STJ) IDE trial, where CT was used 
in a subgroup to evaluate the stent frame after implantation. Some preliminary data from small studies 
had been presented at this year's EuroPCR meeting, and just before the TCT, interesting details from the 
Portico study and 2 registries were published in the New England Journal of Medicine. The NEJM article 
noted the phenomenon was possibly due to subclinical leaflet thrombosis, and was also seen on 
surgically implanted valves. 
 
Basically, in the IDE study, reduced leaflet motion occurred in 43% of the Portico subgroup, but also 43% 
of the Sapien XT comparator. In the registries, where CT scans were done at variable times after the 
procedure, 13% had reduced leaflet motion, including 7% of surgical valves. 
 
The investigators had several salient observations about the reduced leaflet motion: 

 It appeared to be hemodynamically subclinical at the time of detection, with normal aortic-valve 
gradients on echocardiography. 

 It occurred in multiple prosthesis types (in the registries, rates were 9.5% for Sapien XT, 20% for 
Sapien 3 [only 2/10 patients], 8.3% for CoreValve, and 12.5% for Lotus, though the numbers are 
too small for a good comparison). 

 It was detected on CT or transesophageal echocardiography, but was missed on transthoracic 
echocardiography, which is used for assessing the structural and hemodynamic performance of 
valves after implantation. 

 There was a lower prevalence among patients receiving therapeutic anticoagulation than among 
those receiving subtherapeutic or no anticoagulation (0% vs 51% in the Portico study and 0% vs 
29% in the registry ones; the non-therapeutic anti-coagulation group included patients on dual 
antiplatelet therapy). 

o Among 21 patients with reduced motion who had a follow up CT, it resolved in all 11 
who received therapeutic anticoagulation, but persisted in 9/10 who did not. 

o The investigators felt these observations suggested that the reduced leaflet motion was 
caused by thrombus formation, rather than thrombus forming on poorly moving 
leaflets. 

 There was no significant difference in the incidence of stroke or TIA between patients with 
reduced leaflet motion and those with normal leaflet motion in the Portico trial (2/22 versus 
0/33, respectively), but there was a significant different in the pooled registries (3/17 versus 
1/115, P=0.007). 

 
While the finding of increased stroke/TIA in those with reduced leaflet motion in the registries is of 
course potentially concerning, given the small number of cases, the investigators said the data are 
preliminary and inconclusive. There were only 6 cases, and the 3 strokes occurred within a day after 
TAVR, so were likely related to procedural aspects instead. The investigators, as well as the NEJM 
editorial, called for more study of the issue, without making any proposals. 
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Likewise, an FDA perspective published in the NEJM noted that the absence of temporally related 
adverse clinical sequelae suggests that additional bench and clinical testing can be carried out while 
normal clinical care continues. The FDA officials felt that the findings are of unknown clinical significance 
and have not changed the overall benefit-risk for prosthetic valves. However, they did say that certain 
events should prompt further investigation in a patient: changes in the hemodynamic performance of 
the valve, the occurrence of late stroke, transient ischemic attack, or myocardial infarction, or 
unexplained heart failure or death. 
 
The FDA also noted that it is important to get a better estimate of the incidence. With the high rate in 
the IDE study, where the CT was done at 30 days, we wonder if it the phenomenon is fairly common 
initially, but a number of patients resolve on their own. Given the advantages of TAVR, since the 
condition can be detected and treated, we think it is unlikely to have a major impact on the current 
market, though it will be important to see if the rate is different in TAVR than surgical valves. This will be 
especially important as TAVR moves to intermediate risk and younger patients. We also wonder if the 
phenomenon recurs in patients who were treated with anticoagulation and then stopped, which might 
require longer term anticoagulation. 
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Cerebral Protection Systems 
 
Sentinel (Claret) – IDE/Approved in Europe 
 
Oral Presentation: MISTRAL-C, MRI Investigation in TAVI with Claret 
 

MISTRAL-C 
Outcomes 

 
TAVI Without 

Sentinel 
(n = 33) 

 
TAVI With Sentinel 

(n = 32) 
 

Mortality < 5 Days  0.0 % 3 % 
P=0.313 

Mortality < 30 Days  10 % 3 % 
P=0.334 

Mortality < 6 Months  17 % 5 % 
P=0.187 

Major Stroke < 30 
Days 
*All strokes were fatal  

7 % 0 % 
P=0.144 

Total Lesion Volume 197 mm3 95 mm3 

P=0.171 

Average Number of 
Lesions 2 2 

P=0.274 

Patients without 
Lesions 13% 27% 

P=0.312 

MMSE Worsening 
ITT (n = 50)  27 % 4 % 

P=0.017 

MoCA Worsening 
ITT (n = 50)  26 % 13 % 

P=0.248 

CES-D Worsening 
ITT (n = 50)  25 % 8 % 

P=0.105 

NIHSS Worsening 
ITT (n = 50)  5 % 0 % 

P=0.272 
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MISTRAL-C 
Neurocognitive Assessments 

ITT and AT Group 

 ITT  
(n = 50) 

As Treated (AT) 
(n = 48) 

 Sentinel No Sentinel  Sentinel No Sentinel  

 Baseline Day 5 Baseline Day 5 p Baseline Day 5 Baseline Day 5 p 

MMSE 27.36 27.61 26.50 25.73 0.086 27.36 27.61 26.80 25.95 0.072 

MoCA 22.25 23.21 21.53 21.21 0.172 22.25 23.21 21.67 21.33 0.178 

CES-D 10.69 9.27 11.60 10.80 0.718 10.69 9.27 11.68 10.89 0.720 

NIHSS 0.65 0.54 0.32 1.45 0.201 0.65 0.54 0.33 1.52 0.192 

 
The Sentinel cerebral protection system had further supportive early data, including data suggestive of a 
neurocognitive benefit, from a small Dutch double-blinded RCT (MISTRAL-C). A prior generation of the 
device (Montage) had already shown a benefit in the double-blind RCT CLEAN-TAVI at last year's TCT 
meeting, though results from the larger, more definitive SENTINEL trial are still pending. 
 
54% of the patients in MISTRAL-C were treated with Sapien 3, 15% with Sapien XT, 25% with CoreValve 
(though per the investigator, none received CoreValve Evolut R), and 1% with Portico. 5% received 
balloon dilatation. The Sapien valves are balloon expanding (BE) and CoreValve and Portico are self-
expanding (SE) valves. 
 
Compared to no cerebral protection, Sentinel showed: 

 A trend for approximately halving the total lesion volume on 3T Neuro-MRI (95 mm3 vs 197 
mm3, p=0.17). The reductions were seen for both BE and SE valves, though on the latter, the 
groups were so small and the variability wide, that the comparison is quite tenuous. The 
magnitude of the overall reduction was comparable to what had been seen in CLEAN-TAVI, 
where CoreValve was used (-53% at 7 days) 

 Numerically more patients without any lesions (27% vs 13%, p=0.312), which pertained to both 
BE and SE, though the average number of lesions was similar in both groups. The latter is 
somewhat disappointing, since in CLEAN-TAVI there was a 57% reduction in the average number 
of lesions. However, this may have been related to the smaller number of lesions in MISTRAL-C 
(an average of 2 in each group). We do wonder if this has something to do with use of more 
balloon expandable valves, like Sapien 3, in MISTRAL-C (CLEAN-TAVI involved the self-expanding 
CoreValve). Still, the balloon expandable valves did show roughly halving of total lesion volume, 
like the overall study. 

 Numerical trends for benefits on three/four neurocognitive assessments (MMSE, MoCA, and 
NIHSS; the exception was the CES-D depression scale). Correspondingly, there was a smaller 
proportion having deterioration in neurocognitive status (eg 4% vs 27% with MMSE worsening, 
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p=0.017; other scales were not statistically significant). More details are needed if these applied 
across valve type, but given that Sapient 3 was used in over half of patients, we would assume 
the results also pertained to those patients. 

 
On clinical outcomes, Sentinel did have 1 patient who died within 5 days (3%), versus none in the control 
arm, but this imbalance later reversed, with no additional Sentinel patients dying versus 3 in the control 
arm at 30 days (10%) and 4 in 6 months (17%). Interestingly, no Sentinel patients had a major stroke 
versus 2 (7%) in the control arm (p=0.144). 
 
Some have said that as stroke rates have come down, there is not as pressing a need for embolic 
protection, and there could turn out to be more differences in valves depending on the specific models. 
The investigator felt, however, that there is a shift in understanding. He said, while it will be tough to 
demonstrate an impact on major stroke, they expect a reduction in brain lesions by MRI and in 
neurocognitive function. And they hope that fewer of such subtle changes after TAVR due to better 
brain protection will hopefully lead to less neurocognitive impairment in the long run. We should note 
that if the benefit on the percent with neurocognitive deterioration holds up in a larger trial, it does 
appear to be clinically meaningful. 
 
Competitor TriGuard likewise showed some interesting signals for a benefit in its first randomized trial 
presented at this year's ACC meeting (please see our 2015 post-ACC report). 
 
Other Valve News 

 First-in-man data from the FORMA (EW) transcatheter tricuspid repair system showed it to be 
feasible, with 12/13 patients having successful implantation. While details were limited, TR 
reduction was observed in all successfully implanted patients, along with improvements in 
peripheral edema and functional status. 6 patients with 30- day outcomes who started at NYHA 
class III improved to class II. 3 out of 13 patients (23%), however, did develop conduction 
disturbances, and 1 (8%) developed a ventricular arrhythmia. More details are needed and 
whether these can be prevented and how serious they were. A US feasibility and EU/Canada 
multi-center study are being planned. 
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Peripheral Vascular Devices 
 
Drug-Eluting Balloons (DEB) 
 
Lutonix (BCR) – Approved 
 
Oral Presentation: Lutonix Global SFA Real-World 
Registry: 12 Month Outcomes 
 
IN.PACT Admiral (MDT) – Approved 
 
Oral Presentation: The IN_PACT Global Registry: One-Year Outcomes Using the IN_PACT DCB in an 

Unrestricted, Real-World Environment 
Oral Presentation: IN.PACT SFA: A Prospective Randomized Trial of a Drug-Coated Balloon for Femoropopliteal 

Lesions,  Two-Year Outcomes 
 
Both Lutonix and IN.PACT Admiral had 12 month data from their international registries of patients with 
femoropopliteal lesions (data from the Lutonix registry had also been reported previously at the SVS 
meeting). Lutonix also reported interim 24 month data from the registry and IN.PACT Admiral 24 month 
data from its IN.PACT SFA pivotal trial versus standard angioplasty. 
 
The 12 month data for both registries was positive, with freedom from TLR (target lesion 
revascularization) of over 90% (first table below). That is fairly short term, but encouragingly, interim 2-
year data from Lutonix's registry and the IN.PACT SFA trial (second table below) showed TLR had not 
changed much. In the Lutonix registry, however, primary patency may be appreciably dropping--from 
88.9% at 1 year to 80.1% at 2, though the latter was only a subset of patients. Hence, longer term data is 
needed. Two-year primary patency in the IN.PACT SFA trial was at a similar level (78.9%), but had not 
dropped much from year 1 (82.2%). 
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Lutonix and IN.PACT Admiral Registry Data 

 Lutonix IN.PACT Admiral 
Baseline characteristics   

Lesion length 10.12 cm 12.23 cm 
Total occlusions 31.2% 35.8% 
Rutherford Class III or higher 75.9% 73% 

Efficacy   

Freedom from TLR, 1 year 94.3% 
(n=631) 91.3% 

Freedom from TLR, 2 years 93% 
(n=170)  

Primary patency, 1 year 88.9% 
(n=619)  

Primary patency, 1 year – long lesions  80.7% 
(89.8% in lesions 15-25 cm) 

Primary patency, 2 years 80.1% 
(site reported, n=230)  

Safety 
(no device/procedure related death, major limb amputation, or TVR)   

30-day 99.7%  
Composite of 30-day freedom from death and 1 year for other 
measures  89.6% 

All-cause death, 1 year 2.5% 3.3% 
All-cause death, 2 years 4.8%  
Major target limb amputation, 1 year 0.5% 0.3% 
Major target limb amputation, 2 years 0.5%  
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IN.PACT SFA Trial 
IN.PACT Admiral vs Standard Percutaneous Transluminal Angioplasty (PTA) 

 PTA 
(n=111) 

IN.PACT Admiral 
(n=220) 

Baseline characteristics   
Lesion length 8.81 cm 8.94 cm 
Total occlusions 19.5% 25.8% 
Rutherford Class III or higher 62.2% 62.3% 

Efficacy   
Freedom from TLR, 1 year (prior presentation) 79.3% 97.5% 
Freedom from TLR, 2 years 72.2% 91% 
Primary patency, 1 year (prior presentation) 52.4% 82.2% 
Primary patency, 2 years 50.1% 78.9% 

Safety 
(no device/procedure related death, major limb amputation, or TVR)   

Composite of 30-day freedom from death and 1 year for other 
measures 69.8% 87.4% 

All-cause death, 2 years 0.9% 8.1%6 
Major target limb amputation, 2 years 0% 0% 

 
The registry data is especially interesting because Lutonix did not perform as well in its pivotal US trial 
LEVANT 2, where the primary patency at 1 year was only 65.2% versus 52.6% for standard PTA, and the 
freedom from TLR rate was 89.7% versus 84.8% for PTA. The control group actually performed similar to 
that in the IN.PACT SFA trial, but the treatment group in LEVANT 2 performed worse. This led an IN.PACT 
SFA investigator to assert that IN.PACT Admiral was indeed superior to Lutonix. Still, a physician who 
was an investigator for both trials, told us in the past that they generally treat the two DEBs as 
equivalent, since outcomes can be quite variable in clinical trials. The registry data indeed makes the 
two look more similar, though patients in the IN.PACT Admiral registry had somewhat longer lesions. 
 
In the SFA trial, there was actually a much higher mortality rate for IN.PACT Admiral. Using a simple 
statistical calculator, the difference is highly statistically significant, but none of the deaths were 
deemed device related, and a KOL at a press conference felt it could be from non-PAD risks. 
 
IN.PACT Admiral also presented one-year registry data from their longer lesion cohort, though the data 
was similar to that presented at the last EuroPCR (please see our 2015 post-EuroPCR report for 
comment). Lutonix did not have a breakout of this subgroup, so it will be interesting to see whether they 
think they need to for competitive reasons in the future. 
 

                                                           

6 None adjudicated as device or procedure related. 
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Other Peripheral Device News 
 
The Pantheris (AVGR) directional atherectomy catheter met primary efficacy and safety performance 
criteria in a single armed IDE trial, without dissections, perforations, or late aneurysms. There was a low 
rate of bailout stenting in high grade stenosis (4%) and chronic total occlusions (3%).  
 
The device received US approval during the conference. 
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Ventricular Assist Devices 
 
HeartMate Percutaneous Heart Pump (PHP) (St. Jude) - IDE/Approved in Europe 
 
Oral Presentation: Temporary Cardiac Support During High-Risk PCI: HeartMate PHP and the SHIELD I Study 
Oral Presentation: HeartMate Percutaneous Heart Pump (PHP) in Cardiogenic Shock – Initial Clinical Experience 

From Prague 
 

SHIELD I, High Risk PCI 
Outcomes 

 HeartMate PHP 
Baseline 

HeartMate PHP 
On PHP 

HeartMate PHP 
Post PCI HeartMate PHP 

CI 
(n=44)  2.20 L/min/m2 2.49 L/min/m2  

P = 0.0007 
2.21 L/min/m2  

P > 0.05 - 

CPO 
(Cardiac Power Output) 
(n=42)  

0.75 0.95  
P < 0.0001 

0.82  
P > 0.05 - 

PCWP 
(n=44)  14.6 mmHg 16.7 mmHg  

P > 0.05 
16.1 mmHg  

P > 0.05 - 

MAP 
(n=42)  83.4 mmHg 92.4 mmHg  

P < 0.0001 
88.8 mmHg  
P = 0.0280 - 

Device-Related Cardiac Death  - - - 0 % 

New Q Wave MI  - - - 0 % 

Surgical Intervention Due to 
Device Complication or 
Malfunction  

- - - 0 % 

Device-Related Access Site 
Complication Requiring 
Intervention of Device-Related 
Limb Ischemia  

- - - 2.2 % 

CVA  - - - 2.2 % 

New or Worsening Aortic Valve 
Insufficiency  - - - 2.2 % 

Major Bleeding Complication 
(BARC >3)  - - - 2.2 % 

Severe Intraprocedural 
Hypotension  - - - 0 % 

 
 
Initial data for HeartMate PHP was presented for both the SHIELD I high-risk PCI trial, used to support its 
CE Mark, and a small initial experience in cardiogenic shock. While there were some encouraging 
preliminary data, these were only preliminary single-arm studies and there is some question about cases 
of new/worsening aortic insufficiency. HeartMate PHP is designed to deliver 4-5 l/min of average flow, 
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though we should note that for these types of devices, that does not translate directly into a similar 
amount of cardiac output. 
 
In SHIELD I, HeartMate PHP met both 30-day efficacy and safety goals. In addition to meeting the 
primary efficacy endpoint, freedom from hemodynamic compromise during the PCI, the device also 
showed a small increase in cardiac index (CI, 0.28 L/min/m2 or roughly 25% measuring the graph) and 
power (CPO, 0.2 or roughly 29%). For comparison, in PROTECT II, Impella 2.5 had a change in CPO of -
0.04 compared to -0.14 for the control standard intra-aortic balloon pump (IABP). Hence, Impella only 
blunted the drop in CPO. The modest difference in the two trials could just be due to variability in 
studies or the fact that Impella 2.5 is designed for a lower flow output (up to 2.5 l/min). In any case, 
though, a stronger Impella CP device (3.5 l/min) is available (there is also an Impella 5.0 on the market, 
but it requires a surgical cut down for insertion). 
 
SHIELD I was too small to really evaluate MACE (major adverse cardiovascular events). Fortunately, 
there were no device related cardiac deaths or complications requiring surgical intervention. There was 
1 patient (2.2%) with a stroke and 1 with a major bleeding complication. This will need to be evaluated 
in larger studies, though we should note that in Impella's PROTECT II, stroke was seen in 1.9% of IABP 
patients at 30 days (versus 0 for Impella, though that could be due to chance). 
 
Also, of potential concern, there was a patient with new or worsening aortic insufficiency (these types of 
pumps sit across the aortic valve). A company representative would only say the study was relatively 
small, there was only 1 case, and there will be more meaningful data from the US IDE SHIELD II study, 
which has Impella as a control. Curiously, though, the small cardiogenic shock trial (5 patients) likewise 
had one patient who developed moderate aortic insufficiency. Hence, it will be important to clear up 
whether this is a limitation of the device compared to Impella (Abiomed officials said in their subsequent 
Q2 FY 2016 call that none of the 245 patients in PROTECT I and II had this complication). 
 
On efficacy in shock, the PHP trial found an increase in CI of 1 l/min/m2 (table below). This is larger than 
0.49 l/min/m2 seen in Impella 2.5's ISAR-SHOCK trial, but in the range of the similar to the 0.6-1.2 
l/min/m2 increase seen for TandemHeart, which increases flow up to 4 l/min (TandemHeart must be 
inserted across the heart septum for left heart support, and is not used as much as Impella in the US). 
 

Cardiogenic Shock Study 
Outcomes 

 
HeartMate PHP 

Baseline 
(n = 5) 

HeartMate PHP 
On PHP 
Support 
(n = 5) 

Cardiac Index  1.6 L/min/m2 2.6 L/min/m2 

Pulmonary Capillary 
Wedge Pressure  34 mmHg 21 mmHg 

 

 



Biomedtracker
Pharma intelligence | 

August 2016 / 35

Post-TCT Report

 

 

 
  

2015 Post-TCT Report 

 
QUESTIONS? EMAIL MDTSUPPORT@SAGIENTRESEARCH.COM  
FOR OUR DISCLOSURES, PLEASE SEE BIOMEDTRACKER’s RESEARCH STANDARDS 

35 

 
Overall, while it is quite tentative to compare across these trials, there are some signals that HeartMate 
PHP could provide somewhat higher hemodynamic support than Impella 2.5, but it is not clear how 
much of a clinical benefit that would provide or whether there would be much difference with Impella 
CP. Moreover, there could be an issue of aortic valve injury, for which more definitive data should come 
from the larger US IDE trial. 
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Event Date Company Product Indication Event Trial Link
10/11/2015 Boston Scientific Corporation BSX WATCHMAN Stroke Prevention in Atrial Fibrillation (SPAF) Trial Data - Updated Results Continued Access - CAP Registry, Phase II/III - PROTECT AF, Phase III - PREVAIL 188707
10/12/2015 Medtronic, plc MDT Drug-Filled Stent (DFS) Coronary Artery Disease Trial Data - Top-Line Results Development - RevElution (AUS) 187181
10/12/2015 Abbott Laboratories ABT ABSORB BVS Coronary Artery Disease Trial Data - Top-Line Results Development - ABSORB CHINA 187247
10/12/2015 Abbott Laboratories ABT ABSORB BVS Coronary Artery Disease Trial Data - Top-Line Results IDE - ABSORB-III (US) 187249
10/12/2015 BIOTRONIK AG DREAMS Coronary Artery Disease Trial Data - Top-Line Results Development - BIOSOLVE-II (Europe) 187255
10/12/2015 Medtronic, plc MDT CoreValve System Cardiac Valve Surgery Trial Data 187265
10/12/2015 Medtronic, plc MDT CoreValve System Cardiac Valve Surgery Trial Data - Updated Results Development - High Risk and Extreme Risk Subjects (US) 187267
10/12/2015 Abbott Laboratories ABT ABSORB BVS Coronary Artery Disease Trial Data - Updated Results Development - ABSORB II (USA, Europe, New Zealand) 187270
10/12/2015 C.R. Bard BCR Lutonix Balloon Peripheral Arterial Disease (PAD) Trial Data - Updated Results Development - Lutonix Global SFA Registry 187308
10/12/2015 Medtronic, plc MDT IN.PACT Admiral Peripheral Arterial Disease (PAD) Trial Data - Updated Results Phase IV - IN.PACT GLOBAL 187340
10/13/2015 Medtronic, plc MDT CoreValve System Cardiac Valve Surgery Trial Data - Subgroup Analysis Phase III - High Risk and Extreme Risk Subjects (US, Ext.) 187324
10/13/2015 Medtronic, plc MDT CoreValve System Cardiac Valve Surgery Trial Data - Subgroup Analysis Phase III - High Risk and Extreme Risk Subjects (US, Ext.) 187328
10/13/2015 Medtronic, plc MDT CoreValve System Cardiac Valve Surgery Trial Data - Subgroup Analysis Phase III - High Risk and Extreme Risk Subjects (US, Ext.) 187338
10/13/2015 Boston Scientific Corporation BSX PROMUS Element Plus Coronary Artery Disease Trial Data - Updated Results Phase IV - PROMUS Element Plus PAS (US) 187364
10/13/2015 Avinger, Inc. AVGR Pantheris Peripheral Arterial Disease (PAD) Trial Data - Updated Results IDE - VISION (US) 187368
10/13/2015 Elixir Medical Corporation DESolve Scaffold System Coronary Artery Disease Trial Data - Updated Results Phase II/III - DESolve Nx 187386
10/13/2015 Medtronic, plc MDT Symplicity Renal Denervation System Hypertension (Systemic) Trial Data - Updated Results Phase III - SYMPLICITY HTN-3 (US) 187425
10/13/2015 St. Jude Medical, Inc. STJ AMPLATZER PFO Occluder Migraine and Other Headaches Trial Data - Top-Line Results Phase II - PREMIUM (US) 187529
10/13/2015 HeartFlow, Inc. HeartFlow FFR<sub>CT</sub> Coronary Artery Disease Trial Data Development - PLATFORM (EU) 187781
10/14/2015 Medtronic, plc MDT CoreValve Evolut R Cardiac Valve Surgery Trial Data - Updated Results Phase III - Evolut R (EU, AUS, NZ) 187414
10/14/2015 Medtronic, plc MDT IN.PACT Admiral Peripheral Arterial Disease (PAD) Trial Data - Updated Results Development - INPACT SFA I (EU), Phase II - INPACT SFA II (US) 187435
10/14/2015 St. Jude Medical, Inc. STJ HeartMate PHP Congestive Heart Failure (CHF) Trial Data - Top-Line Results Development - SHIELD I (Poland, Paraguay, Netherlands, Colombia) 187449
10/14/2015 Edwards Lifesciences Corp. EW FORMA Cardiac Valve Surgery Trial Data - Top-Line Results Development - First-In-Man Study 187450
10/14/2015 Boston Scientific Corporation BSX ION Coronary Stent System Coronary Artery Disease Trial Data - Top-Line Results Phase IV - TUXEDO (vs. XIENCE Prime; India) 187451
10/14/2015 Biosensors International B20:SP BioFreedom Coronary Artery Disease Trial Data - Top-Line Results Phase III - Leaders Free (EU) 187452
10/14/2015 Boston Scientific Corporation BSX Lotus Valve Cardiac Valve Surgery Trial Data - Updated Results Phase I - REPRISE I 187457
10/14/2015 Sino Medical Sciences Technology Inc. BuMA Biodegradable Drug Coating Coronary Stent System Coronary Artery Disease Trial Data - Top-Line Results Phase IV - PANDA-III (China) 187458
10/14/2015 REVA Medical Inc. RVA:ASX Fantom Bioresorbable Scaffold Coronary Artery Disease Trial Data - Updated Results Development - FANTOM I Pilot Study (Brazil, Poland) 187478
10/14/2015 BIOTRONIK AG Pantera Lux Coronary Artery Disease Trial Data - Top-Line Results Phase IV - ISAR-DESIRE 4 (EU) 187485
10/14/2015 Claret Medical, Inc. SENTINEL Cerebral Protection System Cardiac Valve Surgery Trial Data - Top-Line Results Development - MISTRAL-C (EU) 187492
10/14/2015 Claret Medical, Inc. SENTINEL Cerebral Protection System Cardiac Valve Surgery Trial Announcement - Trial Progressing IDE- The SENTINEL Study  (US) 187493
10/14/2015 St. Jude Medical, Inc. STJ HeartMate PHP Congestive Heart Failure (CHF) Trial Data - Top-Line Results Development - Thoratec HeartMate PHP CS (EU) 189330
10/14/2015 Spectranetics Corp. SPNC AngioSculpt Drug-Coated Scoring Ballon Catheter Coronary Artery Disease Trial Data - Top-Line Results Phase IV - ISAR-DESIRE 4 (EU) 189342
10/15/2015  Valtech Cardio, Ltd. Cardioband Cardiac Valve Surgery Trial Data - Top-Line Results Development - CB1-2 (EU) 187244
10/15/2015 Boston Scientific Corporation BSX Lotus Valve Cardiac Valve Surgery Trial Data - Updated Results Phase III - REPRISE II 187539
10/15/2015 Edwards Lifesciences Corp. EW SAPIEN 3 Cardiac Valve Surgery Trial Data - Updated Results Phase III - PARTNER II (Study 2010-12; SAPIEN XT, SAPIEN 3) 187558
10/15/2015 St. Jude Medical, Inc. STJ AMPLATZER PFO Occluder Stroke Prevention in Atrial Fibrillation (SPAF) Trial Data - Updated Results Phase II - RESPECT PFO (US) 187566
10/15/2015 REVA Medical Inc. RVA:ASX Fantom Bioresorbable Scaffold Coronary Artery Disease Trial Data - Top-Line Results CE Mark Study - FANTOM II (EU) 187582
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