Review

An update on translational and early trials
in coronary interventions

Translational medicine, which at its core allows discoveries in the laboratory to be
applied directly to patients with the ultimate goal of advancing care and changing
clinical practice, is well represented within the field of interventional cardiology. Two
areas of considerable interest for the scientific and medical communities, stem cell
therapy and drug-eluting stents, are examples of fundamentally sound constructs for
biologic and device technology respectively, that have experienced widely differing
journeys from ‘bench-to-bedside’. Herein we review the progress made in these
two areas, focusing on stem cell therapy applied to the settings of acute myocardial
infarction and cardiomyopathy and the ever-present concern for clinicians of stent
thrombosis following percutaneous coronary intervention.
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Background

Stem cells: definitions & important
characteristics

Stem cells are defined by their self-renewal
and ability to differentiate into many differ-
ent cell types — a characteristic known as plu-
ripotency. Embryonic stem cells, derived from
the inner cell mass of blastocysts, are pluripo-
tent and able to form functional cardiomyo-
cytes. Another pluripotent cell, avoiding the
potential ethical considerations of embryonic
stem cells, is the inducible pluripotent stem
cell, which is created through overexpression
of transcription factors that ‘reprogram’ adult
fibroblasts and other adult somatic cells into
pluripotent cells [12]. Bone-marrow- derived
mononuclear cells (BM-MNCs), hemato-
poietic stem cells, and circulating progenitor
cells exert their effects not by transforming to
functional cardiomyocytes, but as a result of
paracrine or autocrine signaling through cyto-
kines and other factors that, in turn, enhance
cardiomyocyte survival and angiogenesis [1.2].
These stem cells are also easily harvested from
the bone marrow or peripheral circulation
and have been employed in clinical trials.

Cardiac stem cells (CSCs), derived from
the atria and ventricular apex, are multipo-
tent stem cells (less differentiation capabil-
ity than pluripotent stem cells) that can
transform to several different types of car-
diovascular cells [12]. These cells defied the
previously held dogma that the heart had
only differentiated cells. Cardiospheres are a
heterogeneous population of progenitor cells
and layers of differentiated cells derived from
the myocardium under specific culture tech-
niques that are capable of ‘self renewal’ and
the ability to differentiate into cardiomyo-
cytes [2]. Mesenchymal stem cells (MSCs) are
distinct multipotent stem cell lines obtained
from bone marrow or other mesenchymal
tissues such as adipose tissue [1]. These cells
can differentiate into myocytes, vascular
smooth muscle cells, and endothelial cells;
they also are relatively easy to prepare and are
the foundation of many recent clinical tri-
als. Skeletal myoblasts are multipotent stem
cells that have regenerative capabilities after
injury and were employed in early clinical
trials; however, these cells do not integrate
well with other cells and there was concern
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that this would cause heterogeneity of dispersion and
arthythmias (Figure 1) [1].

Advances in stem cell therapy

Stem cell therapy for acute myocardial infarction
(AMI) has experienced a protracted course, with early
trials oscillating between beneficial effects on global
left ventricular function and positive remodeling to
no discernible effect compared with placebo. A brief
overview of the trials, their designs and outcomes is
instructive (Table 1).

Acute myocardial infarction

TOPCARE-AMI trial showed that intracoronary
injection of bone-marrow cells (BMCs) or circulat-
ing progenitor cells could be undertaken safely in
patients with a first ST-elevation myocardial infarction
(STEMI) and yielded an improvement in left ventricu-
lar ejection fraction (LVEF) and decreased end systolic
volume (ESV); however, it was not a randomized con-
trolled trial [3]. By contrast, the BOOST trial was a
randomized controlled trial and showed that infusion
of BMCs within 4 to 8 days of STEMI resulted in an
improved LVEF at 6 months. At 18 month follow-up

Adipose tissue /

Multipotent stem cells

there was no difference between groups [45]. The
REPAIR-AMI trial showed that injection of BMCs 3
to 7 days after revascularization in patients with AMI
resulted in improved global ejection fraction (EF) as
well as decreased clinical events at 12 months [67]. A
cardiac magnetic resonance imaging (CMR) substudy
performed at 12 months identified an improved EF,
though only a small proportion of patients in the over-
all study cohort underwent MRI (8. The findings of
REPAIR-AMI contrasted to those of the ASTAMI
trial, which showed no change in EF, ESV, and end
diastolic volume (EDV) by single-photon emission
computed tomography (SPECT), echo and CMR at 3
years after intracoronary infusion of BMCs 4 to 8 days
after a left anterior descending coronary artery STEMI
(9]. Some investigators in the field speculated that dif-
ferences in cell processing may have been responsible
for differing outcomes between the two trials [9].

Late administration

The LatéTIME trial reported that intracoronary infu-
sion of BM-MNCs 2—3 weeks after AMI did not cause
a change in EF or wall motion at 6 months and was
the first trial that delivered a standardized dose of
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Figure 1. Derivation of clinically useful stem cells. (A) Bone-marrow-derived mononuclear cells; (B) bone-marrow-
and adipose-tissue-derived mesenchymal stem cells; (C) myocardial-derived cardiac stem cells and cardiospheres;
(D) blood-vessel-derived circulating progenitor cells; (E) blastocyst/inner-cell-mass-derived embryonic stem cells;
and (F) fibroblast-derived inducible pluripotent stem cells.

434

Interv. Cardiol. (2014) 6(5) future science group



Review

An update on translational & early trials in coronary interventions

syuiod pua 4o Aianiap
JO BulwIl USAIMIIQ SIDUIIBIIP
[11] juedubis ou :syjuow 9

S9OUDIDLIP
[o1] juedubls ou :syjpuow 9

1ua1a441p Ajpuediiubis

10U d49M sjulod pus Jaylo ||e

‘(Sulw 9°Q SA G'L) SWI) 9S1D19Xd

[6] U] aseaJdu| Ja3ealb :sypuow 9g

%6'87> 43

Yim asoyy ut 3dadsxa AQIAT YHm
9DUDJD44IP JUBDIHIUBIS OU ‘asealdul

Jou pIp ASIAT :Apnasqns YIND

AQIAT Ul 9dUI344IP

juedi1ubIS ou ‘asealdul Jou pip

ASIAT 'STUDAS DSISAPER/SIUDAD

[eDIUl]D> pPadNpaJ syjpuow gL

(%€ SAG'q)

[829] 437 paseaJldul isyjuow
syujod pua Aiepuodas ul abueyd

ou 1aybiy sem A1an0d331 43N] 03

paads ‘437 |eqo|b ul aduaJa4Ip
juedubls ou isyjuow gL

syuiod pua Aiepuodas

ul abueyd ou ‘(%/°0 SA £9)

[sF] 437 paseaJdul syjuow 9

‘Joy Ss}|nsay

9z|s 12Jejul
‘SSWN|OA AT ‘IDVIN

9zIs 12Jejul ‘xapul
AQ3IAT Xapul ASIAT

Kyayes 'azis 1daepul ‘a4l
j0 fyijenb “OA dead

suonezijeydsoyal
'SJUBAD 9SJaAPE
Jolew ‘syuans [edruld
‘uoiow [jem |euolibal
‘ASIAT 'AQINT

AUVETIVEMIV-I[VE]
15BJ1UO0D 91B| ‘Xapul
SSeIAl A7 ‘uonnow
|lem [euolbau ‘xapul
ASINT 'Xapul AQIN]
(s)auiod

pua Aiepuodas

'SJUDAS DB|pP.ED 3SIaAPE JO[eA 1IDVIA ‘DWN|OA D1|0ISAS PUS JBINDIIIUIA 13T IASIAT

(£ Kep sn g Aep)
1uswiean

Jo Buiwiy usamiaq
uoipuny A7 ul abueyd
‘syruow 9 1e (YIND)
uoIlOW ||BM/UOIIDUNY

A1 |euotbal ‘43A7 LSNE
(4IND)
uoljow |jem/uoilduni
A1 [euoibal ‘43N] s)99m g-¢
(YIND ‘oyYd3) 43A1 8-t
(Aydeiboibue
A1) syiuow ¢ 1e 43A71 L—€
(4IND) 43AT 8—¥

(sAep) uoisnjul
(s)auiod pua Asewid

B]|

ol

Dl

Dl

poyaw
joawil Aisaleqg

{UOIIDRIY UOID3(3 JBINDIIIUSA 137 4IAT HBINDLIIUSA 14T (AT ‘Aleuoiodeiu] D YA JBIPJED TYIAD {92 MOJIeW-auog (DA ‘|92 JB3|PNUOUOW PEALIBP-MOILIBW-3UOY :DNIA-IAG ‘UONDIRLUI [BIPIEDOAW 3INDY [NV

SONIN-ING INV JINIL
SONIN-ING INV JINIL31eT
SONIN-DING INV INVLSV
SOINE INV  IINV-HIVd3Yd
SOINg INV 1s004

1192 wals uonejndod
Jo adAL jusned lenp

"S|elJ3 |]92 Wd3s Pa[|0JIu0d paziwopuel AjJeg *| a|gel

435

www.futuremedicine.com

future science group



Review

Zachariah & Becker

mononuclear cells. This was discovered through the
Cardiac Cell Therapy Research Network, a group of
five clinical research sites and their satellites, several
core laboratories, and a cell processing quality control
center, sponsored by the NIH’s National Heart, Blood
and Lung Institute [10]. The TIME trial subsequently
reported that the timing of infusion (day 3 vs 7) of
BM-MNC:s had no impact on LV function, volumes or
size evaluated by CMR, when compared with placebo
at 6 months (Table 1) [11].

Since an initial series of early trials, additional stud-
ies have been undertaken with more consistent and
promising outcomes. The Swiss myocardial infarction
study set out to compare early infusion (5-7 days) ver-
sus late infusion (3—4 weeks) after AMI and found that
at 4 months, there was no improvement in LV function
compared with placebo as well as between the two infu-
sion groups [12]. This observation was tempered by the
5-year data, which showed that the absolute increase
in EF measured by CMR from the infusion group was
maintained in the groups that received BM-MNCs
and not maintained in the control groups [13].

Pooled data/meta-analyses

Meta-analyses have been done to establish the effect of
stem cell therapy in AMI, however they are limited by
the heterogeneity of the individual trials as mentioned
above with regards to cell dosage, isolation protocols,
storage methods and image modalities. Evidence of
efficacy with EF has been seen in two recent meta-
analyses and a Cochrane review utilizing bone-mar-
row-derived stem cells [14-16]. The EF improvement
has ranged from 2.55 to 3.96% in favor of stem cell
therapy at long term follow-up. In addition, ESV, EDV
and infarct size decreased at specific time intervals,
depending on the individual study [14-16).

Ischemic cardiomyopathy

The FOCUS trial showed that BM-MNCs injected
into patients with ischemic cardiomyopathy (EF <45%
and angina) resulted in no difference in EF, ESV, myo-
cardial oxygen consumption or reversibility by SPECT
compared with controls; however CD34 and CD133
cells were associated with a greater unit increase in EF
(1718]. The CELLWAVE trial used the technique of low
energy shockwave to precondition the target tissue by
enhancement of secretion of cytokines that increase
neovascularization; there a significant increase in EF
and wall thickening compared with placebo in patients
with baseline EF <50% [19].

The most recent trials have employed autologous
CSCs instead of those derived from bone marrow. The
SCIPIO trial changed the focus to those with ischemic
cardiomyopathy (EF <40%) 4-months post coronary

artery bypass graft (CABG) (to allow for any recov-
ery from stunning/hibernation) in a Phase I trial with
small patient numbers and showed that CSCs obtained
at time of CABG from right atrial appendage could be
selected with 4-month data showing an improved EF
by 3D echo as well as decreased infarct size by CMR
[20]; there was additional increase in EF at 12 months,
though not significantly different from 4-month data
(21]. The CADUCEUS trial also used autologous CSCs
through endomyocardial biopsy through the cardio-
sphere culture method in patients with ischemic car-
diomyopathy (EF = 25-45%) with a recent myocar-
dial infarction (MI; within 4 weeks) and found that
at 12 months there was decreased scar size and mass
with a corresponding increase in viable myocardium
through CMR [22.23).

MSCs were used in the POSEIDON trial com-
paring allogeneic (‘off the shelf” MSCs from donors)
compared with autologous MSCs. These patients were
followed by computed tomography to assess for early
enhancement defect as a measure of infarct size, with
results showing a decreased early enhancement defect
as well as decreased sphericity index (a measure of LV
remodeling) with allogeneic and autologous MSCs [24].
This study was limited by lack of a placebo group. The
TAC-HFT pioneered the use of a special helical cathe-
ter for endocardial delivery of the stem cells rather than
intracoronary delivery in patients with EF between 15
and 50% [2526]. This study compared BMCs versus
MSCs and assessed scar mass, with MSCs and BMCs
both showing decreased scar mass but with only MSCs
showing decreased scar mass as a function of LV mass
and increased viability [252¢]. This study was primar-
ily a safety study with end point being adverse effects,
and was underpowered. Another trial using MSCs is
the C-CURE trial, where MSCs obtained from bone
marrow were differentiated to cardiopoeitic stem cells
using a cardiogenic cocktail. These cells were injected
into the endomyocardium after using an electrome-
chanical mapping system to identify areas of viable
and dysfunctional myocardium [27]. This study was in
response to studies such as SCIPIO and CADUCEUS,
which required the need for an invasive procedure to
obtain autologous cardiac stem cells, rather than dif-
ferentiation prior to injection. While not powered to
be an efficacy trial, there was an improved EF and
ESV when compared with controls (Table 2) [27]. Trials
studying adipose-derived MSCs are currently ongoing.

Conclusion & future of stem cell therapy

Early stem cell trials using BM-MNCs have had
mixed results with only early data suggesting any
improvement (Table 1). Later studies and end points
after 12 months have not shown any increase in EF
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and only maintenance of EF (i.e., lack of negative
remodeling) (Table 2). These trials, however, have had
smaller patient numbers. Meta-analyses have suggested
improvement in LVEF as well decreases in ESV and
EDV at long-term follow-up, however there is consid-
erable heterogeneity in the structure of individual tri-
als, making generalization difficult. The BAMI trial
(NCT01569178) is a 3000-patient multicenter ran-
domized controlled study that should provide a high
powered trial to determine the utility of BM-MNCs in
patients with AMI and ischemic cardiomyopathy. The
trials that have shown the most promise recently have
been ones using endogenous cardiac stem cells and
MSCs. One trial comparing BM-MNCs and MSCs
suggested an increased benefit of MSCs with regard
to the amount of scar [26]. These have also been tri-
als with small patient numbers however, and further
research is necessary. Some newer trials are evaluat-
ing combinations of cells, with one in a murine model
showing the benefits of administration of circulatory
angiogenic cells with endogenous CSCs with results
showing reduction in scar burden [28]. Another preclin-
ical study in a swine model has shown that administra-
tion of human CSCs with human MSCs resulted in
decreased scar size, greater than either therapy alone,
and improved parameters of systolic and diastolic
function [29]. Coadministration of multiple types of
cells to support the regeneration of cardiomyocytes,
supporting substrates and vasculature makes theoreti-
cal sense and may be an area that has promise in future
clinical trials.

Timing of administration of stem cells has been
addressed in several trials with no difference seen
with early or late administration [11,12]. One impor-
tant question that remains unanswered is the optimal
means of delivery. Is it intracoronary, transendocar-
dial or shock-wave-facilitated endomyocardial with
electromechanical mapping?

Advances in coronary arterial stents

Because the early experience with balloon angioplasty
was characterized by coronary arterial injury, spiral
dissections and abrupt vessel closure, bare metal stents
(BMS) were developed to establish and maintain ves-
sel patency, reducing the need for emergent coronary
bypass grafting. It soon became evident, however,
that neointimal, smooth muscle cell, and extracellular
matrix hyperplasia with subsequent in-stent stenosis
was a common occurrence after BMS placement [30].
In response to an emerging need, drug-eluting stents
(DES) employing sirolimus and paclitaxel to inter-
rupt cellular proliferation, were developed [30]. While
DES lessened the occurrence of in-stent stenosis,
stent thrombosis (ST) emerged as a complication that

An update on translational & early trials in coronary interventions

carried high morbidity and mortality rates. The avail-
able evidence suggested strongly that first-generation
DES, while lessening smooth muscle cell hyperplasia,
impaired endothelialization of the stent struts, creating
a nidus for platelet adherence, activation and thrombin
generation. The translation-based goal of subsequent
generations of DES was to attenuate the localized pro-
liferative response following percutaneous coronary
intervention (PCI), while permitting endothelializa-
tion and restoration of a natural thromboresistant
environment.

Clinical experience

Impact of stent thrombosis

The SYNTAX trial compared CABG and PCI for
treatment of patients with either left main or three-ves-
sel obstructive coronary artery disease [31]. The goal of
the 5-year follow-up was to confirm the 1- and 3-year
results. The end point was the composite rate of major
adverse cardiac and cerebrovascular events (MACCE),
including all-cause mortality, stroke, MI and repeat
revascularization. The SYNTAX score was used to
determine anatomic complexity based on number of
lesions, tortuosity, lesion length >20 mm, calcification,
thrombus and small vessels/diffuse disease. At 5 years,
MACCE was higher in the PCI group versus CABG
group (37.3 vs 26.9%) along with rates of MI, rates
of death or stroke or M1, and repeat revascularization;
however all-cause mortality and stroke were not signif-
icantly different between the groups [32]. Also, the left
main subgroup had similar MACCE in both groups,
while the three-vessel subgroup had higher MACCE
in the PCI subgroup (37.5 vs 27.2%) [32]. Patients with
low SYNTAX scores (0-22) did not have a significant
difference in MACCE, while those with high SYN-
TAX scores (>33) did have a higher MACCE rate with
PCI compared with CABG [33]. At 5 years there was no
significant difference between ST and graft occlusion
(7 vs 6%, respectively); however, there was a higher
associated mortality with ST, with the majority of
fatal events occurring in patients with ST localized
to the left main and proximal left anterior descending
artery [33].

Stent design & thrombosis

First-generation ~ sirolimus- and  paclitaxel-eluting
DES (GI-DES) were found to be associated with a
heightened risk for late and very late ST resulting in
adoption of prolonged dual antiplatelet therapy as the
standard of care [34]. Pathologic studies revealed that
the durable polymer of G1-DES caused inflammation,
fibrin deposition and poor endothelial healing, thus
promoting ST [35]. Second-generation DES (G2-DES)
were designed to minimize ST with bioabsorbable
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and biocompatible polymers with thinner strut plat-
forms. These G2-DES include cobalt chromium
everolimus-eluting stent (CoCr-EES), phosphoryl-
choline polymer-based fast-release zotarolimus-eluting
stent (PC-ZES), and C10/C19/PVP polymer-based
slow-release zotarolimus-eluting stent (Re-ZES) [36].
The latter two use a cobalt chromium stent platform.
Newer stents use a platinum—chromium alloy which
allows increased radio-opacity and even thinner stent
struts, as platinum is denser than cobalt and maintains
radial strength [37]. These are the platinum—chromium
paclitaxel-eluting stent (PtCr-PES) and the platinum—
chromium everolimus-eluting stent (PtCr-EES). The
biolimus-eluting stent is among the most recently
developed G2-DES that has bioabsorbable polymers.
Pathology studies have shown that G2-DES are associ-
ated with less inflammation, less fibrin deposition and
less ST (Figure 2) [38].

Several studies comparing first and second genera-
tion DES support a lower risk for ST with G2-DES. A
meta-analysis performed by Palmerini ez 4/. found that

Generation

Appearance

a G2-DES, specifically the CoCr-EES, was associated
with significantly lower composite rates of all-cause
death and MI, cardiac death and MI, and ST within
one year compared with BMS [39]. Similarly, after 1
year, less ST was observed with CoCr-EES compared
with BMS [39). The observations suggest that G2-DES
are associated with a lower rates of ST than G1-DES
and BMS. A German registry of 18,334 patients
reported that compared with BMS, the odds ratio of
having ST with G1-DES was 2.05 [40]. The odds ratio
of having ST with G2-DES compared with BMS was
0.82; however, this was not statistically significant.
In addition, while ST at 30 days was not significant
between BMS, G1-DES and G2-DES, the odds ratio
of very late ST (between 1 and 3 years) in G1-DES
compared with BMS was 4.72 [40]. The odds ratio of
very late ST in G2-DES compared with BMS was 1.01,
which was not statistically significant [40]. These find-
ings were similar to those in prior meta-analyses, sug-
gesting that G2-DES have a similar risk of ST to BMS,
but significantly less than G1-DES.

Characteristics

1st generation

- Reduction in in-stent
stenosis and repeat
revascularization
compared to BMS

- Increased
inflammation, fibrin
deposition and very
late ST

2nd generation

- Decreased stent strut
thickness compared to
G1-DES

- Decreased
inflammation, fibrin
deposition and very
late ST

2nd generation/
bioabsorbable

- Newest stent type
with bioabsorbable
polymers on
abluminal surface to
decrease
inflammation

— Further evaluation is
needed

Figure 2. Evolution of drug-eluting stents. First generation: represented by Boson Scientific Taxus™ Liberté™
Paclitaxel-eluting stent; second Generation (from left to right): represented by Medtronic Resolute Integrity™
Re-ZES and Abbott Xience V® CoCr-EES; 2nd Generation/bioabsorbable: represented by Boston Scientific

SYNERGY™ PtCr-EES (currently in development).
BMS: Bare metal stent; DES: Drug-eluting stent.
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The LEADERS trial 5-year data recently showed
that a bioabsorbable polymer-based bioliumus-eluting
stent (G2-DES) compared with a durable polymer siro-
limus-eluting stent (G1-DES) was noninferior for major
adverse cardiac event (MACE) rates within 9 months,
but there was reduction in very late ST (RR: 0.26), cor-
responding to a reduction in MI and all cause revascu-
larization [41]. A meta-analysis performed by Palmerini ez
al. suggested that bioabsorbable polymer-based G2-DES
were associated with decreased rates of cardiac death/
MI, MI and target vessel revascularization than BMS;
it also had decreased rates of target vessel revasculariza-
tion compared with PC-ZES but was not different than
other G2-DES [42]. In terms of ST, bioabsorbable poly-
mer-based G2-DES had increased 1 year and long-term
rates of definite ST compared with CoCr-EES (odds
ratio: 2.44) but was not significantly different than other
G2-DES [42]. Overall, the data suggest that while bioab-
sorbable G2-DES are associated with a lower risk of ST
compared with BMS, they may not offer a significant
advantage over durable polymer-based CoCr-EES.

Conclusion & the future of drug-eluting
stents

The DUTCH PEERS trial and the HOST-ASSURE
trial have shown noninferiority of the new PtCr-EES to
CoCr-ZES with regard to safety and efficacy in all com-
ers requiring PCI [43,44). Longitudinal stent deforma-
tion, a phenomenon described in case reports, is thought

An update on translational & early trials in coronary interventions

to occur from lack of longitudinal stability in thinner
strut stents which can cause deformation of the stent in
response to guide catheter insertion or balloon inflation
l4s]. This was seen only in the PtCr-EES group in both
DUTCH PEERS and HOST-ASSURE, however there
were no clinically significant adverse outcomes. Longi-
tudinal stent deformation will need further evaluation
in future trials.

Post mortem studies of ST have shown lack of neo-
intimal stent strut coverage/stent malapposition play a
significant role in late ST [46,47]. In addition, patients
with impaired endothelial vasomotor function have
been shown to have future cardiovascular events.
Abnormal vasomotion is seen distal to a deployed DES
[48]. Bioresorbable vascular scaffolds (BVS), which are
fully biodegradable, offer a potential solution by allow-
ing a temporary scaffolding of the vessel to prevent acute
vessel closure as well as offering a transient antiprolif-
erative drug to prevent restenosis, but avoiding caging
of the vessel through permanent metallic stents [49).
The ABSORB 1I trial (NCT01425281) is an ongoing,
approximately 500-patient, randomized controlled trial
designed to compare the Absorb everolimus-eluting BVS
system against the metallic EES with primary end points
of vasomotor reactivity and minimum lumen diameter
at 2-year follow-up assessed by quantitative coronary
angiography [s0]. The AIDA trial (NCT01858077) is an
even larger randomized, single-blinded noninferiority
trial evaluating the Absorb everolimus-eluting BVS

Executive summary

Stem cells: definitions & important characteristics

Advances in stem cell therapy

results.

findings difficult.

heterogeneity in the trials is a limiting factor.

Advances in coronary arterial stents

polymers that cause local inflammation.

e Pluripotent stem cells can become any other cell or tissue.

e Somatic cells can be ‘reprogrammed’ through use of transcription factors to become pluripotent stem cells.

e Multipotent stem cells can be derived from the heart itself, bone marrow, skeletal muscle and adipose tissue,
and can become a limited range of cells within a tissue type.

e Stem cell therapy in the setting of acute myocardial infarction and ischemic cardiomyopathy have had mixed

e While individual trials have shown improvement in left ventricular ejection fraction, end-systolic volume,
end-diastolic volume, infarct size, and other parameters, lack of standardization makes interpretation of these

e Meta-analyses do suggest improvement in left ventricular ejection fraction, end-systolic volume, end-diastolic
volume at long term follow-up in the stem cell group in patients with acute myocardial infarction, however

e Future large volume trials should help determine the efficacy of stem cell therapy in patients with acute
myocardial infarction and ischemic cardiomyopathy as well as determining the optimal delivery system.

e Drug-eluting stents were developed in response to the occurence of in-stent restenosis with bare metal stents.
e G1-DES are at higher risk for late and very late compared with bare metal stents as a result of durable

® G2-DES use bioabsorbable and biocompatible polymers to minimize stent thrombosis.

¢ Newer stents use different metals such as platinum to allow thinner stent struts but need further evaluation.

e Bioresorbable vascular scaffolds may further minimize the risk of stent thrombosis by decreasing local
inflammation with a temporary scaffold that is completely absorbed over time.
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system against the metallic EES with primary end point
of a composite of cardiac death, MI and target vessel
revascularization at 2 years, with a total of 2690 patients
to be enrolled [s1). These trials should offer insight on
the clinical usefulness of the BVS.

ST is a feared complication of PCI. While several
meta-analyses and registries support progress with
newer generation DES, head-to-head trials of G2-DES
and scaffolds may be required to better determine the
optimal stent/scaffold structure to minimize the risk

of ST.

Future perspective: translational science

& interventional cardiology

Translational science has favorably impacted many
fields in medicine, including interventional cardiology.
Stem cell therapy following MI and for the treatment
of cardiomyopathy is soundly based, but illustrates the
complexity of biologics for treating cardiovascular dis-
ease and underscores the importance of understanding
mechanisms of benefit and applying fundamental prin-
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