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Controversies in the treatment of patients with STEMI
and multivessel disease: is it time for PCI of all lesions?
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Abstract Several randomized trials have suggested a

benefit for multivessel PCI in patients with STEMI and

multivessel disease. However, none of the studies com-

pared multivessel PCI with a staged PCI-approach which is

the current guideline recommended approach. The results

of the trials may overestimate the beneficial effect of the

multivessel PCI approach because the control group did not

receive any ischaemia testing for evaluation of the signif-

icance of remaining lesions. Thus, unfavourable aspects of

the multivessel PCI approach such as overestimation of

non-culprit lesions at the time of acute coronary angiog-

raphy, complications associated with PCI of the non-culprit

lesion (i.e. dissection, no-reflow, acute stent thrombosis) or

increased risk for contrast induced nephropathy may have

gone unnoticed as the comparative management pathway

was unusual and likely inferior to the guideline recom-

mended approach. We believe that culprit lesion only PCI

and staged evaluation of remaining areas of myocardial

ischaemia with subsequent PCI is still preferable in patients

with STEMI and multivessel disease but a randomized

study comparing this approach with multivessel PCI is

needed.
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Introduction

In patients with ST-segment myocardial infarction

(STEMI) primary percutaneous coronary intervention

(PCI) of the culprit lesion is the treatment of choice [1].

However, it is known that approximately 50 % of patients

with STEMI have multivessel disease [2] and it has been

shown that such patients have a worse outcome compared

to patients with single vessel disease [3]. In addition, it is

known that the presence of a chronic total occlusion in a

non-infarct-related artery is an independent predictor of

increased late mortality to 3 years [4]. Several approaches

of dealing with the remaining lesions are possible: (1) one

can perform PCI at the time of treating the culprit lesion

based on the angiographic appearance of the stenoses, (2)

one can perform PCI at the time of treating the culprit

lesion based on a FFR measurement, (3) one can perform

non-invasive (imaging) ischaemia testing and revascularise

lesions perfusing ischaemic areas (the so-called staged

procedure) and (4) one can leave the remaining lesions

alone and act only if additional events occur (Fig. 1).

Previous studies have shown that outcome of patients with

STEMI and multivessel disease is better when a staged

procedure is performed compared to unconditioned multi-

vessel PCI at the time of primary PCI [5–7]. This has

resulted in a class IIa recommendation for staged PCI in

patients with STEMI and multivessel disease in the current

guidelines by the European Society of Cardiology unless

the patient presents with cardiogenic shock [1].

This recommendation has been challenged by the

PRAMI trial published in 2013 [8]. In this multicenter

study from the United Kingdom, 465 patients with STEMI

were randomized in a 1:1 fashion to either multivessel PCI

of all lesions[50 % (preventive PCI) or culprit lesion only

(no preventive PCI). There was a statistically significant
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benefit for patients with preventive PCI regarding the pri-

mary outcome (combination of composite of death from

cardiac causes, nonfatal myocardial infarction, or refrac-

tory angina) and also for the components nonfatal

myocardial infarction and refractory angina. A strong

tendency in favour of multivessel PCI was seen for death of

cardiac causes. In addition, the secondary outcome, i.e.

repeat revascularization, occurred significantly more often

in the group without preventive PCI. In the CvLPRIT study

[9], a multicenter trial from the United Kingdom, 296

patients with STEMI were randomized in a 1:1 fashion to

either culprit lesion only PCI or multivessel PCI of all

stenoses [70 %. Complete revascularization was associ-

ated with a statistically significant benefit for the primary

endpoint (combination of all-cause death, recurrent

myocardial infarction, heart failure and ischaemia-driven

revascularization within 12 months). The main point of

criticism is that no ischaemia testing was performed as an

inpatient nor following discharge in the control group

leaving potentially critical lesions untreated.

A different approach was chosen in the recently pub-

lished DANAMI-3-PRIMULTI trial [10]. In this Danish

study 627 patients with STEMI and multivessel disease

were randomized in a 1:1 fashion to either sole treatment of

the culprit lesion with PCI or complete FFR-guided

revascularization before discharge. Interestingly, about a

third of patients initially assigned to complete revascular-

ization based on visual angiographic criteria exhibited non-

significant lesions based on FFR measurements and did not

receive further PCI. Although no significant difference was

found between the two groups for all-cause mortality and

non-fatal reinfarction at a median of 27 months follow-up,

patients in the FFR-guided revascularization group had

significantly fewer repeat revascularizations. It should

however be noted that the study was not powered to detect

significant differences in mortality or the occurrence of

reinfarction. Again, patients in the control group (culprit

lesion PCI only) were potentially undertreated because no

ischaemia testing was performed after the initial

intervention.

The results of the studies addressed above have stimu-

lated the discussion whether and when non-culprit lesions

in patients with STEMI and multivessel disease should be

treated. In contrast to some authors [11] who suggested that

immediate multivessel PCI in such patients should be the

default strategy, we strongly believe that all three studies

(i.e. PRAMI, CvLPRIT, DANAMI-3-PRIMULTI) had a

seriously flawed study design preventing meaningful con-

clusions regarding optimal treatment. The fault was that

patients who received only PCI of the culprit lesion were

not allowed to be treated according to the current guideline

recommendation. The guidelines [1] call for staged revas-

cularization after stabilization of the patient according to

proof of myocardial ischaemia on further testing. However,

in all three studies the study protocol demanded that

patients in the control groups were treated in a suboptimal

fashion (i.e. treatment according to the current guideline

recommendation was not allowed). This may have

favoured that all three trials showed statistically significant

differences between the culprit lesion only group and the

multivessel PCI group for the various endpoints. The fact

that the staged approach recommended by the guidelines

can still be regarded as the treatment of choice is supported

by recent data from Israel showing that patients with

STEMI and multivessel disease who underwent myocardial

scintigraphy after primary PCI of the culprit lesion and

were found to have no relevant ischaemia had a similar

prognosis compared to patients with STEMI and single

vessel disease [12].

There are some other potential pitfalls of the uncondi-

tioned multivessel PCI approach. First, the severity of non-

culprit lesions at the time of acute angiography may be

overestimated first because visual estimation of stenosis

severity has a well-known imprecision and interobserver

variability and second because lesions may be more severe

in the acute situation due to additional vasospastic nar-

rowing which is no longer present at control angiography a

few weeks later [13]. However, there may also be non-

ischaemia inducing non-infarct related artery stenoses

which may be more prone to plaque rupture or erosion in

an activated, inflammatory ACS-milieu compared to a

stable disease state with a potential impact on future major

adverse events [14].

Second, complications associated with indiscriminate

PCI of the non-culprit lesion (i.e. dissection, no-reflow,

acute stent thrombosis) may lead to a worse outcome [15].

Third, there is an increased risk for contrast induced

nephropathy. This is the reason why the guidelines rec-

ommend initially performing culprit lesion only PCI in

patients with STEMI and multivessel disease unless they

present with cardiogenic shock and have a subtotal stenosis

Fig. 1 Revascularisation strategies for ST-segment-elevation

myocardial infarction (STEMI) patients with multivessel disease.

PCI indicated percutaneous coronary intervention (taken with

permission from Ref. [7])
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in a non-culprit vessel. Two to three days after primary PCI

one should perform stress imaging and subsequently per-

form PCI of lesions responsible for regional ischaemia. In

the absence of ischaemia, the patient is managed conser-

vatively. Most likely, addressing the hemodynamic sig-

nificance of additional lesions using FFR during the initial

emergency coronary intervention is another reasonable

approach [9], but we do not yet have data comparing this

approach to a staged strategy using stress imaging.

Outlook

There are several studies currently ongoing in this area.

The COMPLETE trial is an international multicenter trial

aiming at recruiting 3900 patients with end of enrolment

envisaged in 2018. Patients with STEMI and multivessel

disease are randomized to either complete revasculariza-

tion (i.e. PCI of all lesions with a visual diameter stenosis

of 70 or 50 % visual with FFR B0.80) within 45 days of

the index PCI or culprit lesion only PCI. Again, it appears

that this study is not allowing patients in the control group

to receive staged revascularization according to assessment

of myocardial ischaemia using non-invasive imaging

techniques or FFR. In contrast, the currently ongoing

CULPRIT-SHOCK trial enrolls patients with acute

myocardial infarction, multivessel disease and cardiogenic

shock. They will be randomized to either culprit lesion

only PCI or immediate multivessel PCI of all lesions

[2 mm in diameter with at least 70 % visual stenosis. The

study aims at recruiting 706 patients in several European

countries with an estimated primary completion date in

December 2016. Interestingly, the study protocol appar-

ently allows complete revascularization of the non-culprit

lesions at a later time point as staged procedure depending

on remaining ischaemia in the group that initially receives

culprit lesion only PCI. The results of these and other

ongoing studies will hopefully be helpful to decide upon

the best treatment options in these patients.

Conclusion

Although several randomized studies have suggested a

benefit for multivessel PCI in patients with STEMI and

multivessel disease, none of the studies compared multi-

vessel PCI with a staged PCI-approach according to the

current guideline recommendations. Thus, we believe that

culprit lesion only PCI and staged evaluation of remaining

areas of myocardial ischaemia with subsequent PCI are still

preferable in patients with STEMI and multivessel disease.

This should, however, be proven in an appropriate ran-

domized trial.
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