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Introduction
Management of coronary artery disease (CAD) patients remains highly 
challenging, as underlined by the elevated residual risk of ischemic 
events,1 despite impressive progress during the last decades. 
Interventional cardiology has mainly been focused on research in the 
field of coronary stents, but since the advent of second-generation 
stents, recent advances have been reported mainly on target vessel re-
vascularization (TVR). As CAD requires a more comprehensive ap-
proach, this article aims to provide an overview of several new 
broader strategies that have proven clinical impact by reducing major 
events in combination with percutaneous coronary interventions (PCI).

The mechanical approach
Over the years, PCI techniques have been refined to include newer gen-
eration stents with thinner struts, absorbable polymer coating, and 
open cell designs to treat coronary artery stenosis. In combination 
with other technologies that enable plaque modification, such as cutting 
balloons, rotational atherectomy, laser atherectomy, diamondback 
atherectomy, and more recently intracoronary lithotripsy, interven-
tional cardiologists are able to treat more complex disease percutan-
eously. Such developments and tools have improved the effectiveness 
and safety profile of PCI significantly. However, ∼20–40% of patients 
have recurrent or persistent angina after PCI.1 Potential mechanisms in-
clude recurrent ischemic lesions due to stent thrombosis, in-stent re-
stenosis (ISR), residual diffuse disease, myocardial bridging, coronary 
microvascular dysfunction, and more importantly, suboptimal revascu-
larization. With newer-generation stents, rates of stent thrombosis are 
<1% and rates of clinical restenosis are about 5% for ISR at 1 year and 
12.2% per lesion during follow-up, but these rates can vary based on 
coronary anatomy and risk factor (RF) control. After stenting with 

second-generation drug-eluting stents (DES), the incidence of target le-
sion revascularization (TLR) at 5 years and 10 years is estimated to be 
about 10% and 20% respectively.2,3

In addition, the rate of ISR remains high during follow-up with 
reported rates of 30.1% with bare metal stents, 14.6% with first- 
generation (DES), and annual ISR incidence remains at least 1–2% in 
contemporary analysis.4,5

Improvements in device technology
Since the advent in 1986 of the first coronary stent WALLSTENT® 
(Schneider AG), which was a self-expanding, stainless steel wire-mesh 
structure, many more contemporary iterations have revolutionized 
PCI.6 The most notable transformation was the development of stents 
that delivered an in situ drug reaching the atheromatous plaque by dif-
fusion and not merely mechanically ‘crushing’ the plaque, i.e. DES. 
First-generation DES releasing sirolimus or paclitaxel significantly re-
duced neointimal hyperplasia but were hampered by a high rate of 
thrombotic events related to the stent.5 The 2010s saw the approval 
by the FDA of everolimus and zotarolimus-eluting stents.5 Second 
and latest generation DES have overcome of the disadvantages of earl-
ier models, by integrating more efficient drug-elution mechanisms.5,7

Other modifications in the design of contemporary DES focused on 
the absorbable polymers that could be limited to an abluminal surface. 
Furthermore, the development of thinner struts reduced the intralum-
inal steric hindrance and improved the deliverability. For example, the 
BIOFLOW V study demonstrated a 40% relative reduction in target le-
sion failure, defined as the composite of cardiac death, target vessel- 
related myocardial infarction (MI), or ischemia-driven TLR, as well as 
significantly lower rates of target-vessel MI, ischemia-driven TLR, and 
late/very late stent thrombosis at 3 years with the bioresorbable- 
polymer ORSIRO DES stent.8,9 Despite technical improvements, the 
rate of ISR and need for TLR remains around 1% to 2% per year 
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with contemporary DES technologies.5 Given the number of PCI pro-
cedures worldwide, this represents a major public health burden. 
Furthermore, it is estimated that PCI for ISR accounts for 10% of all 
PCI procedures in the USA, and the risk of major adverse cardiovascu-
lar events (MACE) is reportedly higher during procedures for ISR than 
in PCI procedures for de novo lesions.5

Improvements in revascularization 
technique with intracoronary physiology
Optimization of revascularization has witnessed progress as well. 
Today, operators have several tools at their disposal to evaluate a lesion 
more comprehensively. Intracoronary imaging with intravascular ultra-
sound (IVUS) or optical coherence tomography (OCT) and functional 
assessment of coronary physiology with fractional flow reserve (FFR) 
or instantaneous wave-free ratio (iFR) allow operators to determine 
the significance of a lesion, the need for atherectomy, the appropriate 
size of the DES, which optimizes the results.

FFR after stenting proved to be a strong and independent predictor 
for MACE in several studies whereby a post-PCI FFR of at least 0.90 is 
associated with a lower risk of repeat PCI and MACE.10,11 In the 
FFR-SEARCH study, post-PCI FFR assessment demonstrated that a 
functionally suboptimal result is frequent. After an angiographically suc-
cessful PCI, the final FFR value in approximately half of the cases was 
below 0.90% and 10% under the ‘ischemic threshold’ of 0.80.12

Results of such physiology-based studies suggest suboptimal PCI. 
Reasons for suboptimal revascularization include under-expansion, ma-
lapposition, or edge dissections of the stent. Intracoronary imaging 
studies have made it possible to identify areas requiring further opti-
mization. In the IVUS sub-analysis of the FFR-SEARCH, patients with 
an FFR ≤0.85, stent under-expansion was reported in 74% of the 
cases.13 Post-dilatation or further stenting was shown to reduce the is-
chemic burden.14 Diffuse coronary disease poses a particular challenge 
for PCI operators. The ‘pullback pressure gradient’ (PPG) enables bet-
ter characterization of the pattern of distribution of disease, with such 
vessels often encountered in diabetic patients. A higher PPG index in-
dicates a more focal pattern allowing operators to strategize according-
ly and limit the stented segment.15 In this study, PCI in diffuse disease 
was associated with a higher release of markers of myocardial injury 
and longer stented segments, questioning the value of PCI in this setting. 
Recently, the DEFINE-PCI study reported fewer cardiac events after 
Optimization of PCI by using iFR guidance. At one year, patients with 
post-PCI iFR ≥0.95 with near complete restoration of coronary pa-
tency was associated with lower rates of cardiac death, spontaneous 
MI, or clinically driven TVR over the next year compared with patients 
with a lower residual iFR.16 The larger DEFINE-GPS trial is ongoing to 
validate this concept (NCT04451044).

Improvements in revascularization 
technique with intracoronary imaging
Similarly, several trials demonstrated the utility of intracoronary imaging 
with IVUS or OCT to optimize PCI and reduce MACE. Most notably, 
the IVUS XPL trial reported more adjunct post-dilation (76% vs. 
57%) and a larger mean final balloon size (3.15 ± 0.43 vs. 3.05 ±  
0.42 mm, P < 0.001) in the IVUS guided arm. Patients who underwent 
an IVUS-guided procedure had a higher minimum lumen diameter 
(2.64 ± 0.42 vs. 2.56 ± 0.4 mm, P = 0.001) and lower diameter stenosis 
(12.9 ± 8.6% vs. 13.5 ± 8.1, P = 0.216%) on post-intervention quantita-
tive coronary angiography. The 12-month MACE (cardiac death, target 
lesion-related MI, or ischemia-driven TLR) occurred less frequently in 
the IVUS-guided arm (2.9% vs. 5.8%, P = 0.007) due to a reduction in 
ischemia-driven TLR. At 5-year follow-up, the cumulative incidence 
of MACE remained lower with IVUS guidance.17 These findings are in 
line with other data from ULTIMATE and ADAPT DES trials.18,19

Similarly, OCT data further confirms that intracoronary imaging facilitates 
procedural success, achieves a larger lumen and reduces MACE.20 The lar-
gest OCT trial, albeit observational, is the Pan London study where OCT 
was used in 1149 (1.3%) patients, IVUS was used in 10 971 (12.6%) pa-
tients, and angiography alone in 75 046 patients. OCT-guided procedures 
were associated with greater procedural success and reduced in-hospital 
MACE. A significant difference in mortality was observed between 
patients who underwent OCT-guided PCI (7.7%) compared with patients 
who underwent either IVUS-guided (12.2%) or angiography-guided 
(15.7%) PCI in both elective and acute coronary syndrome (ACS) sub-
groups.21 The use of intracoronary imaging to guide and optimize stent 
implantation may help to mitigate the stent-related factors that are asso-
ciated with increased risk of ISR. Figure 1 illustrates OCT images of left 
main stenosis PCI guided by OCT. Randomized data from the Ilumien 
Trial series are still awaited. Finally, noninvasive evaluation of coronary 
arteries using cardiac computed tomography and CT-FFR is an emerging 
option, but requires further randomized assessment.

Overall, coronary revascularization cannot replace the need for 
guideline-directed medical therapies, cardiac rehabilitation, and lifestyle 
changes to reduce MACE and avoid repeat PCI.22,23 In addition, appro-
priately recognizing and treating ischemia or angina in non-obstructive 
disease is imperative.24

The lipid approach
The cardiovascular benefits of statins are well established, in terms of 
recurrent MI, cardiovascular mortality, and total mortality.25,26 The 
magnitude of benefits depends on the intensity of LDL-C decrease 
and time exposure under treatment.27 Additional benefits have been 
reported with ezetimibe in combination with statins in post ACS pa-
tients (IMPROVE-IT).28

Newer lipid-lowering treatments (LLT) that provide an intense and 
prolonged decrease in LDL-cholesterol or by modulation of omega 3 
fatty acid blood levels have recently been evaluated in randomized clin-
ical trials (RCTs) with cardiovascular outcomes. Results of key trials 
with lipid-lowering agents are summarized in Table 1.

Proprotein convertase subtilisin/kexin 
type 9 (PCSK9) inhibitors
These drugs act by reducing the density of LDL receptors on the cell 
membrane via inhibition of the PCSK9, which plays a key role in the 
regulation of the LDL-cholesterol level.

The two RCTs evaluating PCSK9 inhibitors (FOURIER and 
ODYSSEY OUTCOMES) reported cardiovascular benefits during a 
relatively short-term follow-up, one in patients with atherosclerotic 
cardiovascular disease (ASCVD), including chronic coronary stable pa-
tients, peripheral artery disease and prior stroke patients with a median 
follow-up of 2.2 years;29 and the other in post-ACS patients with a me-
dian follow up of 2.8 years.30 In patients with LDL-C levels of 70 mg/dL 
or higher on maximal tolerated dose of statin therapy, both trials de-
monstrated that PCSK9i reduced the primary combined endpoint 
(MI, stroke, cardiovascular death, hospitalisation, unstable angina, or 
coronary revascularisation) with a relative risk reduction of 15%, with-
out safety issues even for very low LDL-C levels.29,30 As the cardiovas-
cular risk was higher in patients with diabetes, the clinical benefits of 
PCSK9i were more pronounced, and glycemic levels remained stable 
under PCSK9i therapy during follow-up.29,30,35

Both PCSK9i were effective by reducing a composite primary end 
point by 15% with evolocumab [HR 0.85 (0.79–0.92), P < 0.001] and 
by 15% with alirocumab [HR 0.85 (0.78–0.93), P < 0.001].29,30

Furthermore, evolocumab reduced the need for repeat coronary re-
vascularization by 22% (HR 0.78, 95% CI: 0.71–0.86; P = 0.01), either 
elective (HR 0.83, 95% CI: 0.73–0.95) or urgent (HR 0.73, 95% CI: 0.64– 



New approaches to reduce recurrent PCI                                                                                                                                                           3

0.83).29,31 Alirocumab was also effective in reducing ischemia-driven coron-
ary revascularizations by 12% (HR 0.88, CI: 0.79–0.97, P = 0.009), and 
unstable angina requiring hospitalizations [HR 0.61 (0.41–0.92)].30

The FOURIER OLE (Open Label Extension) has recently reported 
that a longer follow-up (median: 6 years with a maximum of 8 years) 
is also associated with a reduction in cardiovascular mortality compared 
with patients who started evolocumab later, advocating the concept 
‘the earlier, the deeper, the longer, the better’ for the management 
of patients in secondary prevention, with no safety concern for a me-
dian LDL-cholesterol value of 30 mg/dL.

This study advocates the importance of time-exposure to LLT to bet-
ter evaluate the magnitude of cardiovascular benefits and the safety.31

Inclisiran
Inclisiran is new drug to lower LDL and is also a PCSK9i, but works dif-
ferently than the preceding forms. This novel drug is a small RNA mol-
ecule that targets the hepatic production of PCSK9 and induces gene 
silencing through an inhibition of transcription of specific genes. This 
regulation promotes cleavage and elimination of PCSK9, and therefore 
decreases the LDL-C level by 50–70% with an excellent clinical safety in 
phase II clinical trials, requiring biannual injection during its maintenance 
phase.36 The less frequent dosing schedule of inclisiran, compared to 
PCSK9 inhibitors, could be advantageous for patient compliance. 
Also, inclisiran inhibits the synthesis of PCSK9 in the liver, thus leading 
to a genuine reduction in protein production, whereas PCSK9i bind to 
extracellular PCSK9, preventing it from binding to the LDL receptor, 
and this situation may be reflected by increased levels of PCSK9 in 
the plasma.

The ongoing phase III randomized control trial ORION 4 is evaluating 
the clinical efficacy of inclisiran vs. placebo in secondary prevention ath-
erosclerotic patients (ORION 4, NCT NCT03705234), with expected 
results in 2025. The VICTORION-2 PREVENT study, investigating the 
efficacy of inclisiran on a composite of CV death, non-fatal MI and non- 
fatal ischemic stroke (NCT05030428) is currently recruiting, with com-
pletion planned for 2027.

Bempedoic acid (BA)
BA (ETC-1002) (BA) is another new LLT that reduces cholesterol syn-
thesis by inhibiting adenosine triphosphate citrate lyase.37 The decrease 

of cholesterol synthesis promotes an upregulation of LDL-receptors 
and decreases LDL-C.32 As BA is converted to its active moiety by 
the long-chain acyl-CoA synthetase-1, an enzyme found only in the li-
ver, BA is believed not to be associated with myalgia, and may be 
well tolerated in patients with muscle symptoms encountered with sta-
tins.37 A decrease of 20% to 25% in LDL-C would be expected 
to provide benefits on coronary events, including PCI, and indeed, a sig-
nifcant reduction in coronary revascularization was recently seen in 
CLEAR Outcomes.32

Icosapent ethyl (EPA)
EPA is a purified eicosapentaenoic acid formulation, whose biological 
actions include vasodilation, reduction of platelet aggregation, and pla-
que stabilisation, underpinning potential to reduce cardiovascular 
events.33 The clinical efficacy of EPA has been demonstrated, first in 
the JELIS trial,33 then in REDUCE-IT,34 in which ASCVD patients 
(70.7%) or patients with diabetes and associated cardiovascular RFs 
were included. The triglyceride level at entry was between 135 to 
499 mg/dL, and by protocol, all patients were to be treated by statin 
at inclusion. A total of 8179 patients were randomized to 2 g bid of 
EPA or placebo. The strategy based on EPA reduced the primary com-
bined endpoint (CV death, nonfatal MI, nonfatal stroke, coronary revas-
cularization, or unstable angina) by 25% [P < 0.0001)] at a median 
follow-up of 4.9 years. The clinical efficacy of EPA was more pro-
nounced in populations with higher baseline risk, and the cardiovascular 
benefits were not related either to baseline triglyceride or LDL-C le-
vels, suggesting other underlying mechanisms of action.34

EPA also reduced the rates of coronary revascularisations with a HR 
of 0.66 [95% CI: 0.58–0.76, P < 0.0001)] for first revascularisations and 
a HR of 0.64 [95% CI: 0.56–0.74, P < 0.0001)] for total (first and sub-
sequent) procedures. EPA was effective in reducing PCI with a HR of 
0.68 [95% CI: 0.59–0.79, P < 0.0001)] and also coronary artery bypass 
graft surgery, with a HR of 0.61 [95% CI: 0.45–0.81, P = 0.0005)].38

These data advocate that EPA may be part of the strategy to reduce 
residual risk in patients with established cardiovascular disease or dia-
betes. Regarding safety, a slightly increased risk of hospitalization for at-
rial fibrillation or flutter was reported (3.1% vs. 2.1%, P = 0.004).34 The 
2019 EAS/ESC guidelines and the National Lipid Association have inte-
grated this new option to decrease MACE in patients with established 
cardiovascular disease or diabetes.23

Figure 1 OCT-guided PCI of left main pre (A) and post stent dilatation (B).
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The glucometabolic approach
What we have recently learned about sodium-glucose cotransporter-2 
inhibitors (SGLT2i) and Glucagon-like peptide 1 receptor agonists 
(GLP1-RA) in CAD patients treated with PCI?

New antidiabetic agents have been found to have specific cardiovas-
cular benefits. Two new therapeutic classes are GLP1-RA and SGLT2i. 
Both classes have demonstrated benefits in RCTs that go beyond gly-
caemic control and could contribute to the reduction of primary or re-
current cardiovascular events. Current guidelines have changed to 
recommend GLP-1-RA or SGLT2i as the preferred therapy after met-
formin in patients with T2D with established cardiovascular disease.39

Glucagon-like peptide-1 (GLP-1) receptor 
agonists
A recent meta-analysis comparing GLP1-RA and SGLT2i to optimal 
medical treatment reported no difference between both classes in 
terms of MI, stroke, cardiovascular mortality 0.94; 95% CI 0.83–1.08), 
and total mortality.40 The underlying mechanisms promoting cardiovas-
cular benefits are not yet fully explained.

Analogues of human GLP-1 provide higher and constant GLP1 levels 
with either daily or weekly injections controlling diabetes without severe 
hypoglycemia. In addition to the decrease in glycemia, GLP1-RA have 
pleiotropic actions with reductions in both weight and blood pressure.41

Several RCTs with GLP-1 receptor agonists reached their primary 
objective of a reduction in MACE in patients with type 2 diabetes, 
namely HARMONY (albiglutide) (HR 0.78, [CI], 0.68–0.90), P =  
0.0006),42 LEADER (liraglutide) (HR, 0.87; [CI], 0.78–0.97; P =  
0.001),43 SUSTAIN 6 (semaglutide) (HR 0.74; [CI], 0.58–0.95; P =  
0.02),44 and REWIND (dulaglitide) (HR 0.88, [CI],0.79–0.99; P =  
0·026).45 Conversely, the PIONEER-6 study did not find benefits in 
terms of MACE (HR 0.79; 95% CI 0.57–1.11; P < 0.001 for noninferior-
ity; P = 0.17 for superiority).46

The heterogeneity of the clinical efficacy between GLP1 receptor 
agonists may be explained by the heterogeneity of pharmacological 
properties. There is no specific study to date evaluating the efficacy 
of GLP1 analogues on recurrent PCI, underlying the need for dedicated 
research in this field to better define the magnitude of specific benefits. 
In conclusion, GLP1-RA with proven clinical cardiovascular benefits 
should be started early in coronary patients.

SGLT2i and more
SGLT2i is a therapeutic class that decreases kidney glucose reabsorp-
tion, and increases glycosuria and natriuresis without potassium loss, 
which promotes lower systolic blood pressure. The decrease in glucose 
plasma levels is small and safe with rare severe hypoglycemia. Chronic 
administration is associated with weight loss, and better metabolic pro-
file with increased lipolysis, increased glucagon secretion, improved lipid 
oxidation, and lower circulating insulin levels.47,48

For SGLT2i, protection from MI is also well documented; in all four 
major RCTs there were high percentages of participants with a history 
of cardiovascular disease: the EMPA-REG OUTCOME study (100%),49

CANVAS (65.6%),50 DECLARE-TIMI 58 (40.6%),51 CREDENCE 
(50.5%).52 SGLT2i reduced the risk of MI by 12% (HR, 0.88; 95% CI, 
0.80–0.97) with an overall 17% relative reduction in cardiovascular 
death (HR, 0.83; 95% CI, 0.75–0.92), with major benefits in patients 
with a previous history of established cardiovascular disease.53

The effects of GLP-1 agonist treatment compared to SGLT2-inhibitor 
seem more pronounced on HbA1c and weight loss, whereas SGLT2i are 
more effective on kidney protection and heart failure (HF) reduction. 
Potential synergism in cardiovascular events and kidney protection is 
being evaluated by ongoing trials.54–56 A recent meta-analysis of 
SGLT-2i RCT confirmed the reduced risk of major ischemic CV events, 
in addition, with kidney protection and efficacy in patients with HF.57

Tirzepatide represents a novel dual GIP and GLP1 agonist that im-
proved glycemic control and decreased weight without increasing the 

Figure 2 Central illustration: beyond angioplasty to reduce revascularization.
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Table 1 Results of key studies of lipid-lowering therapies

Study Acronym, Ref Population Treatment Primary outcome Key results

IMPROVE-IT28 18 144 patients hospitalized 

for ACS <10 days within 

the preceding 10 days 
and with LDL-c 50 to 

100 mg/dL if receiving 

LLT, or 50 to 125 mg/dL 
if not receiving LLT

Simvastatin 40 mg plus 

ezetimibe 10 mg vs. 

simvastatin 40 mg and 
placebo

Composite of CV death, 

nonfatal MI, UA requiring 

rehospitalization, 
coronary 

revascularization (≥30 

days), or nonfatal stroke

Mean LDL-c was 53.7 mg/dL in the 

simvastatin-ezetimibe group, vs. 

69.5 mg/dL in the 
simvastatin-monotherapy group 

(P < 0.001). Primary endpoint 

event rate at 7 years was 32.7% vs. 
34.7% respectively (absolute risk 

difference, 2.0%age points; HR 

0.936; 95% CI, 0.89 to 0.99; P =  
0.016).

FOURIER29 27 564 patients with 

atherosclerotic CV 
disease and LDL-c levels 

of ≥70 mg/dL who were 

receiving statin therapy

Evolocumab (either 

140 mg every 2 weeks 
or 420 mg monthly) or 

matching placebo as 

subcutaneous 
injections.

Composite of CV death, MI, 

stroke, hospitalization for 
UA, or coronary 

revascularization

At 48 weeks, mean reduction in 

LDL-c with evolocumab was 59%, 
from a median baseline value of 92 

to 30 mg/dL (P < 0.001). 

Evolocumab significantly reduced 
the risk of the primary endpoint 

vs. placebo (HR, 0.85; 95% CI 0.79 

to 0.92; P < 0.001)
ODYSSEY OUTCOMES30 18 924 patients who had 

ACS 1 to 12 months 

earlier, had LDL-c of at 
least 70 mg/dL, a 

non-HDL-c level of at 

least 100 mg/dL, or 
apolipoprotein B level of 

at least 80 mg/dL, and 

were receiving statin 
therapy at high-intensity 

or maximum tolerated 

dose

Alirocumab 

subcutaneously at a 

dose of 75 mg or 
matching placebo 

every 2 weeks

Composite of death from 

coronary heart disease, 

nonfatal MI, fatal or 
nonfatal ischemic stroke, 

or UA requiring 

hospitalization

The primary endpoint occurred in 

9.5% in the alirocumab group vs. 

11.1% in the placebo group (HR, 
0.85; 95% CI 0.78 to 0.93; P <  
0.001). 

Mortality rate was 3.5% vs. 4.1% 
respectively (HR 0.85; 95% CI, 

0.73 to 0.98). 

absolute benefit of alirocumab in 
terms of the primary composite 

endpoint was greater in patients 

with baseline LDL-c of 100 mg/dL 
or more compared to those with 

lower levels.

FOURIER OLE31 6635 patients who 
completed FOURIER at 

participating sites and 

were eligible to receive 
evolocumab in 2 

open-label extension 

studies (FOURIER 
Open-Label Extension 

[OLE]) in the USA and 

Europe.

Evolocumab and placebo 
in the parent study

Incidence of adverse events. 
Lipid values and MACE 

were prospectively 

collected.

Incidence of serious adverse events 
with long term evolocumab did 

not exceed those with placebo. 

Patients originally randomized to 
evolocumab had a 15% lower risk 

of CV death, MI, stroke, or 

hospitalization for UA or 
coronary revascularization vs. 

placebo (HR 0.85 [95% CI, 0.75– 

0.96]; P = 0.008); a 20% lower risk 
of CV death, MI or stroke (HR, 

0.80 [95% CI, 0.68–0.93]; P =  
0.003); and a 23% lower risk of CV 
death (HR, 0.77 [95% CI, 0.60– 

0.99]; P = 0.04).

ORION-4 (ongoing; 
NCT03705234)

Patients with prior MI or 
prior ischemic stroke or 

PAD

Inclisiran sodium 300 mg 
administered as a 

subcutaneous injection 

at randomization, 3 
months and then every 

6 months; or placebo.

Composite of coronary 
heart disease death, MI, 

fatal or non-fatal ischemic 

stroke or urgent coronary 
revascularization.

Study ongoing

Continued 
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risk of hypoglycemia. A recent phase 3 RCT (SURPASS 1) has evalu-
ated three doses (5, 10, and 15 mg) vs. placebo.58,59 The efficacy of 
tirzepatide compared to dulaglutide in terms of metabolic parameters 
is being confirmed by an ongoing cardiovascular outcomes trial in par-
ticipants with type 2 diabetes and increased cardiovascular risk 
(NCT04255433).

Perspectives
All these new classes have proven clinical efficacy on various key out-
comes, with no major safety signals. Nevertheless, further research is 
warranted to better define the high-risk coronary patients who will 
benefit most from these promising but currently expensive treatments. 
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Table 1 Continued  

Study Acronym, Ref Population Treatment Primary outcome Key results

VICTORION-2 PREVENT 
(ongoing, NCT05030428)

Patients with LDL-c ≥  
70 mg/dL and stable, 

well-tolerated LLT (i.e. 

high-intensity statin, with 
or without ezetimibe) 

and established CV 

disease.

Inclisiran sodium 300 mg 
administered as a 

subcutaneous injection 

on day 1, at 3 months 
and then every 6 

months thereafter; or 

placebo.

Composite endpoint 
including CV death, 

non-fatal MI and non-fatal 

ischemic stroke

Study ongoing

Systematic Review by Di 

Minno et al32

Seven studies were totalling 

2767 BA-treated 

patients and 1469 
controls

180 mg daily Efficacy outcome assessed 

by % changes in total 

cholesterol, LDL-c, 
triglycerides, HDL-c, 

apolipoprotein B, 

non-HDL-c, and hs-CRP 
in BA patients and 

controls

Significant reduction in LDL-c (MD, 

−17.5%; 95% CI, −22.9% to 

−12.0%), total cholesterol (MD, 
−10.9%; 95% CI, −13.3% to 

−8.5%), non–HDL-c (MD, 

−12.3%; 95% CI, −15.3% to 
−9.20%), apolipoprotein B (MD, 

−10.6%; 95% CI, −13.2% to 

−8.02%), and hs-CRP (MD, 
−13.2%; 95% CI, −16.7% to 

−9.79%) with BA vs. controls.

JELIS33 18 645 patients with total 
cholesterol of 6.5 mmol/ 

L or greater recruited 

throughout Japan 
between 1996 and 1999.

1800 mg of EPA daily 
with statin (EPA 

group) or statin only 

(control group)

Any major coronary event, 
including sudden cardiac 

death, fatal and non-fatal 

MI, and other non-fatal 
events including UA, 

angioplasty, stenting, or 

CABG

The primary endpoint occurred in 
2.8% in the EPA group vs. 3.5% of 

controls, yielding a 19% relative 

reduction in major coronary 
events (P = 0.011). 

In EPA-treated patients with a 

history of CAD, major coronary 
events were reduced by 19% 

(8.7% in EPA vs. 10.7% in controls; 

P = 0.048). In patients with no 
history of CAD, there was 

non-significant reduction in major 

coronary events with EPA (1.4% 
vs. 1.7% in the control group; P =  
0.132).

REDUCE-IT34 8179 patients with 
established CV disease or 

with diabetes plus other 

risk factors, receiving 
statin therapy and with 

fasting triglyceride level 

of 135–499 mg/dL and 
LDL-c of 41 to 100 mg/ 

dL

2 g of icosapent ethyl 
twice daily (total daily 

dose, 4 g) or placebo.

Composite of CV death, 
nonfatal MI, nonfatal 

stroke, coronary 

revascularization, or UA.

The primary endpoint occurred in 
17.2% in the EPA group vs. 22.0% 

in the placebo group (HR, 0.75; 

95% CI, 0.68 to 0.83; P < 0.001). 
Rates of additional ischemic 

endpoints were significantly lower 

in the EPA group vs. placebo, 
including CV death (4.3% vs. 5.2%; 

HR, 0.80; 95% CI, 0.66 to 0.98; P  

= 0.03).

ACS, acute coronary syndrome; LDL-c, low density lipoprotein cholesterol; LLT, lipid-lowering therapy; CV, cardiovascular; MI, myocardial infarction; UA, unstable angina; HR, hazard 
ratio; 95% CI, 95% confidence interval; HDL-c, high density lipoprotein cholesterol; MACE, major adverse cardiovascular events; PAD, peripheral artery disease; BA, bempedoic acid; 
hs-CRP, high-sensitivity C-reactive protein; MD, mean difference; EPA, icosapent ethyl; CABG, coronary artery bypass graft;
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Indeed, cost effectiveness remains one of the major challenges, and 
finding innovative solutions to wider implementation of these drugs 
will probably be one of the major goals in the coming years to decrease 
recurrent ischemic events worldwide.

Conclusion
New strategies ‘outside of the stent’ yield a reduction in recurrent PCI 
and decrease MACE by potent modulation of the RFs contributing to 
recurrent events (Figure 2). The community of interventional cardiolo-
gists should be aware of the magnitude of cardiovascular benefits pro-
vided by these new approaches in order to improve the short- and 
long-term prognosis of their CAD patients and provide the optimal 
medical strategy in combination with coronary revascularisation. 
Indeed, prescribing optimal medical therapy, targeting not only 
lipid-lowering but also the metabolic pathway, and ensuring patient 
compliance, can go a long way towards reducing the residual risk, there-
by having a downstream effect on the number of patients requiring re-
peat interventional procedures. Further efforts are mandatory 
regarding specificities of pathophysiology and management in special 
subgroups, such as women and ethnic minorities, who less often re-
ceive proven therapeutic strategies to reduce major cardiovascular 
events.
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