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DEBATE
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Introduction

Multivessel coronary artery disease often occurs in patients
presenting with ST-segment elevation myocardial infarction
(STEMI). Current European guidelines on acute coronary syn-
dromes (ACS) recommend complete revascularisation in such
patients, but there is no consensus on the optimal timing. As
such, percutaneous coronary intervention (PCI) of the non-
infarct-related arteries (IRAs) can be performed either immedi-
ately (i.e., during the primary PCI) or in a staged (i.e., within
45 days) procedure. Although an immediate complete revas-
cularisation can reduce the use of contrast medium and radia-
tion and can be more practical in off-hours procedures, there
are factors that favour a staged approach, including the high
thrombo-inflammatory burden, an impaired evaluation of
non-IRAs and the lack of information about patient history
and comorbidities. Both these strategies have pros and cons,
and the optimal timing for complete revascularisation remains
a subject of debate.

Pros
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Primary PCI with treatment of the culprit lesion is the stand-
ard of care for patients with STEMI'. Existing evidence sup-
ports the benefits of complete revascularisation (CR) over
culprit lesion-only PCI in STEMI with multiple vessel disease
(MVD)?, and current guidelines give it a Class I recommenda-
tion!. Although there is broad agreement that CR is the best
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strategy for patients with STEMI and MVD, there is no gen-
eral consensus on when to perform non-culprit PCI in relation
to the index procedure/hospitalisation. Until recently, direct
comparative evidence between an immediate and a staged
CR strategy was lacking. Plausible benefits of immediate CR
include pacification of vulnerable plaques, which are more
common in non-culprit lesions in the setting of acute cardio-
vascular thrombo-inflammation in STEMI, and avoidance of
repeat hospitalisation, with a reduction in costs and patient
inconvenience. On the other hand, immediate CR is consid-
ered to be associated with increased contrast use, higher radi-
ation doses and can be a greater challenge for the cath lab
team in off-hours procedures. Therefore, the 2023 European
Society of Cardiology (ESC) Guidelines for the management
of acute coronary syndromes are not specific about the opti-
mal timing of PCI of non-culprit lesions in STEMI patients
and recommend that it should be performed either during the
index procedure or within 45 days!.

The results of 2 randomised controlled trials (RCT) directly
comparing immediate and staged CR in ACS patients with
MVD have recently been published**. The definition of CR
included treatment of all lesions with angiographic diame-
ter stenosis >70%. Patients with cardiogenic shock, previous
coronary artery bypass surgery and chronic total occlusions
were excluded from these trials>*. The 1-year primary end-
point included death from any cause, non-fatal myocardial
infarction, stroke and unplanned ischaemia-driven revascular-
isation in both trials** and hospitalisation for heart failure in
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the MULTISTARS AMI trial*. Functional assessment of steno-
sis or intravascular imaging was used in 10-20% of patients,
more frequently in the staged CR arm. The total contrast vol-
ume, radiation dose/time, procedural time, and length of hos-
pital stay were greater in the staged CR group.

The BIOVASC trial included the full spectrum of patients
with ACS, and STEMI was present in approximately 40% of
the 1,525 patients enrolled. Off-hours procedures were per-
formed in 28% of patients, and CR was achieved in 96% of
cases. The median time to staged procedure was 15 (25%, 75t%
percentiles: 4-28) days. At 1 year, there were no significant
differences in major bleeding or all-cause mortality (1.9% in
the immediate CR group and 1.2% in the staged CR group).

The MULTISTARS AMI trial looked specifically at the
role of immediate CR in STEMI patients (n=840). Additional
exclusion criteria for this trial included left main lesions
and severe renal insufficiency. The median time to staged
intervention was 37 (30-43) days. Procedural success was
achieved in 91% of patients. The incidence of acute renal
failure or need for renal replacement therapy was approx-
imately 3% and was not significantly different between
the two groups. At 1 year, there were no significant differ-
ences in major bleeding and all-cause mortality (2.9% in the
immediate CR group and 2.6% in the staged CR group)*.

As shown in the random-effects model in Figure 1, a sig-
nificant 38% reduction in the risk of the primary endpoint
was achieved with the immediate CR strategy. Reductions
in the incidence of recurrent myocardial infarction, mostly
periprocedural, and unplanned revascularisation were the
main drivers of the observed benefit. Notwithstanding the
limited diagnostic accuracy of recurrent infarction in acute
STEMI compared with later stages, both trials clearly show
that there is at least no trade-off in outcomes when CR is per-
formed immediately, with all the aforementioned advantages
in terms of logistics, cost and patient convenience. Another
recent RCT, the FIRE trial, showed that an immediate CR
strategy is feasible, safe and effective, even in patients aged
75 years or older’.

In summary, no RCT is a substitute for careful clinical assess-
ment and treatment decision-making for the individual patient.
However, the new evidence presented in 2023 provides suffi-
cient support for immediate CR as the preferred revascularisa-
tion strategy in the majority of patients with STEMI and MVD.
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Primary endpoint events/total Weight Weight
Trial Immediate Staged Hazard ratio HR 95%Cl  (common) (random)
BIOVASC 21/305 25/303 0.84 [0.47-1.50] 23.3% 36.7%
MULTISTARS AMI 35/418 68/422 —a— 0.52 [0.38-0.72] 76.7% 63.3%
Common-effects model 56/123 93/125 ‘ 0.58 [0.44-0.77]
Random-effects model ———— 0.62 [0.39-0.98]
Heterogeneity: 1>=50% [09%-87%] T T 1
0.25 05 1 2

Favours immediate

Favours staged

Figure 1. Pooled analysis of the primary endpoint in the 2 randomised trials specifically comparing immediate versus staged
complete revascularisation. Only the STEMI subset of the BIOVASC trial was included in this analysis. CI: confidence interval;
HR: hazard ratio; STEMI: ST-segment elevation myocardial infarction
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The latest ESC Guidelines on acute coronary syndrome recom-
mend considering routine complete revascularisation in multi-
vessel disease STEMI patients within 45 days, but there is no
clear statement about whether it should be performed imme-
diately after culprit lesion treatment or later, either before or
after hospital discharge!. Nonetheless, in ACS patients present-
ing with cardiogenic shock and multivessel disease, current
guidelines clearly recommend immediate treatment of the cul-
prit lesion and staging PCI of non-IRA later. This recommen-
dation is based on the results of the CULPRIT SHOCK trial,
which showed a higher 30-day incidence of all-cause mortal-
ity or renal-replacement therapy with an immediate complete
revascularisation strategy compared to a staged one®.

On top of these data, there are several points to bear in
mind against an immediate complete revascularisation for
multivessel STEMI (Figure 2).

Firstly, it is well known that there is a certain degree of vaso-
constriction in the acute phase of STEMI which may lead to an

overestimation of coronary stenosis and potential implantation
of unnecessary stents that are smaller than required which, in
turn, may generate subsequent clinical events.

The second point concerns how to decide, at the time of the
acute procedure, whether non-IRA lesions should be treated.
This decision is then based on the limited data usually avail-
able at this time concerning the patient’s clinical history (such
as previous angina episodes, left ventricle ejection fraction,
etc.); furthermore, physiological indices (e.g., fractional flow
reserve) in STEMPD’s acute phase have very little value and are
not recommended at all by the 2023 ESC ACS Guidelines!.

The third point relates to antiplatelet therapy. Although
new-generation drug-eluting stents are generally safe with
low rates of thrombosis’, even the most potent oral antiplate-
let agents require time to achieve optimal platelet inhibition:
performing immediate complete revascularisation for STEMI
may imply working in a suboptimal antiplatelet scenario.

Last, but not least, embarking on complex PCI proce-
dures (bifurcation, chronic total occlusion, long and calcified
lesions) in the acute phase immediately after recanalisation
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of a thrombotic lesion delays intensive care treatment, with
no data demonstrating that the extra time and effort spent
on additional PCI may translate into a clear clinical benefit
in terms of strong endpoints such as mortality or recurrent
myocardial infarction.

Timing of complete revascularisation in STEMI
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Figure 2. Cons of an immediate complete revascularisation strategy in multivessel STEMI. FFR: fractional flow reserve;

STEMI: ST-segment elevation myocardial infarction

Authors’ affiliations

1. Department of Cardiology, German Heart Centre Munich,
Technical University of Munich, Munich, Germany; 2. German
Centre for Cardiovascular Research (DZHK e.V.), partner
site. Munich Heart Alliance, Munich, Germany; 3. Hospital
Clinic, Cardiovascular Clinic Institute, Institut d’Investigacions
Biomeédiques August Pi i Sunyer (IDIBAPS), University of
Barcelona, Barcelona, Spain

References

1. Byrne RA, Rossello X, Coughlan JJ, Barbato E, Berry C, Chieffo A,
Claeys MJ, Dan GA, Dweck MR, Galbraith M, Gilard M, Hinterbuchner L,
Jankowska EA, Jini P, Kimura T, Kunadian V, Leosdottir M, Lorusso R,
Pedretti RFE, Rigopoulos AG, Rubini Gimenez M, Thiele H, Vranckx P,
Wassmann S, Wenger NK, Ibanez B; ESC Scientific Document Group. 2023
ESC Guidelines for the management of acute coronary syndromes. Eur
Heart J. 2023;44:3720-826.

2. Bainey KR, Engstrom T, Smits PC, Gershlick AH, James SK, Storey RE,
Wood DA, Mehran R, Cairns JA, Mehta SR. Complete vs Culprit-Lesion-
Only Revascularization for ST-Segment Elevation Myocardial Infarction:
A Systematic Review and Meta-analysis. JAMA Cardiol. 2020;5:881-8.

3. Diletti R, den Dekker WK, Bennett ], Schotborgh CE, van der Schaaf R,
Sabaté M, Moreno R, Ameloot K, van Bommel R, Forlani D, van Reet B,
Esposito G, Dirksen MT, Ruifrok WPT, Everaert BRC, Van Mieghem C,
Elscot JJ, Cummins P, Lenzen M, Brugaletta S, Boersma E, Van
Mieghem NM; BIOVASC Investigators. Immediate versus staged complete
revascularisation in patients presenting with acute coronary syndrome and
multivessel coronary disease (BIOVASC): a prospective, open-label, non-
inferiority, randomised trial. Lancet. 2023;401:1172-82.

4. Stahli BE, Varbella F, Linke A, Schwarz B, Felix SB, Seiffert M, Kesterke R,
Nordbeck P, Witzenbichler B, Lang IM, Kessler M, Valina C, Dibra A,
Rohla M, Moccetti M, Vercellino M, Gaede L, Bott-Fligel L, Jakob P,
Stehli J, Candreva A, Templin C, Schindler M, Wischnewsky M, Zanda G,
Quadri G, Mangner N, Toma A, Magnani G, Clemmensen P, Liischer TF,
Miinzel T, Schulze PC, Laugwitz KL, Rottbauer W, Huber K, Neumann FJ,
Schneider S, Weidinger F, Achenbach S, Richardt G, Kastrati A, Ford I,
Maier W, Ruschitzka F; MULTISTARS AMI Investigators. Timing of
Complete Revascularization with Multivessel PCI for Myocardial
Infarction. N Engl ] Med. 2023;389:1368-79.

5. Biscaglia S, Guiducci V, Escaned J, Moreno R, Lanzilotti V, Santarelli A,
Cerrato E, Sacchetta G, Jurado-Roman A, Menozzi A, Amat Santos I, Diez
Gil JL, Ruozzi M, Barbierato M, Fileti L, Picchi A, Lodolini V, Biondi-
Zoccai G, Maietti E, Pavasini R, Cimaglia P, Tumscitz C, Erriquez A,
Penzo C, Colaiori I, Pignatelli G, Casella G, Iannopollo G, Menozzi M,
Varbella F, Caretta G, Dudek D, Barbato E, Tebaldi M, Campo G; FIRE
Trial Investigators. Complete or Culprit-Only PCI in Older Patients with
Myocardial Infarction. N Engl ] Med. 2023;389:889-98.

6. Thiele H, Akin I, Sandri M, de Waha-Thiele S, Meyer-Saraei R, Fuernau G,
Eitel I, Nordbeck P, Geisler T, Landmesser U, Skurk C, Fach A, Jobs A,
Lapp H, Piek JJ, Noc M, Goslar T, Felix SB, Maier LS, Stepinska ],
Oldroyd K, Serpytis P, Montalescot G, Barthelemy O, Huber K,
Windecker S, Hunziker L, Savonitto S, Torremante P, Vrints C, Schneider S,
Zeymer U, Desch S; CULPRIT-SHOCK Investigators. One-Year Outcomes
after PCI Strategies in Cardiogenic Shock. N Engl | Med. 2018;379:
1699-710.

7. Brugaletta S, Gomez-Lara ], Ortega-Paz L, Jimenez-Diaz V, Jimenez M,
Jiménez-Quevedo P, Diletti R, Mainar V, Campo G, Silvestro A, Maristany J,
Flores X, Oyarzabal L, De Miguel-Castro A, Iniguez A, Serra A, Nombela-
Franco L, Ielasi A, Tespili M, Lenzen M, Gonzalo N, Bordes P, Tebaldi M,
Biscaglia S, Rodriguez-Arias JJ, Al-Shaibani S, Arevalos V, Romaguera R,
Gomez-Hospital JA, Serruys PW, Sabaté M. 10-Year Follow-Up of Patients
With Everolimus-Eluting Versus Bare-Metal Stents After ST-Segment
Elevation Myocardial Infarction. ] Am Coll Cardiol. 2021;77:1165-78.

Eurolntervention 2024;20:2171-¢173 ¢ Adnan Kastrati, Salvatore Brugaletta et al.

ell3



