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W ith the widespread uptake of primary percutaneous
coronary intervention (PCI) and improved overall peri-
procedural care, survival after acute myocardial infarc-

tion (MI) has improved.1 Despite these advances, postinfarct com-
plications continue to be a significant cause of morbidity and
mortality. Post-MI left ventricular (LV) thrombus remains relatively
common, with an estimated incidence of up to 15% in the PCI era,
and is met with distinct challenges in detection, prevention, and
treatment.2,3 The addition of oral anticoagulation (OAC) to dual an-
tiplatelet therapy (DAPT) is recommended by the American Col-
lege of Cardiology Foundation/American Heart Association (AHA)
guidelines in the treatment, and in certain circumstances, preven-
tion of LV thrombus.4 However, with accumulating evidence now
suggesting that double therapy (single antiplatelet therapy plus OAC)
is associated with lower bleeding and potentially similar efficacy com-

pared with triple therapy (DAPT plus OAC) in a variety of scenarios,5-9

optimal antithrombotic strategies in LV thrombus may require re-
consideration. Additional uncertainties exist over the use of direct-
acting oral anticoagulants (DOACs) in this cohort. We review the epi-
demiology, pathogenesis, diagnosis, prevention, and treatment of
LV thrombus after acute MI and offer guidance regarding a practi-
cal antithrombotic approach in this setting.

Epidemiology
There is substantial variation in the reported incidence of LV throm-
bus after MI, likely reflective of variation in the imaging modality used
for diagnosis and the timing and frequency of screening. Use of re-
vascularization techniques has clearly improved rates of LV throm-
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OBSERVATIONS Contemporary epidemiologic data suggest the incidence of LV thrombus,
detected using optimal imaging modalities, may be as high as 15% in patients with
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bus formation: in the thrombolytic era with 2-dimensional echocar-
diography, LV thrombus was observed in 17% of all patients after
acute MI (n = 12 of 70),10 with the incidence up to 34% to 57% in
those with anterior MI.10-13 With the introduction of PCI in the
1980s,14 the incidence of LV thrombus post-MI has declined
(Figure 1).15-19 In a 2016 meta-analysis examining 10 076 patients
with ST-segment elevation MI (STEMI), the incidence of LV throm-
bus (diagnosed using echocardiography) was 3% (n = 202 of 7471)
(9% [n = 314 of 3447] in anterior MI).20 However, the presence of
LV thrombus may be missed by standard transthoracic echocardi-
ography (TTE). Indeed, examining 200 patients with STEMI after pri-
mary PCI who underwent both contrast cardiac magnetic reso-
nance imaging (CMR) and noncontrast TTE, Delewi et al3 found the
incidence to be higher: 9% in all patients and 14% in those with an-
terior MI. Of the 17 thrombi visualized on CMR, only 4 were de-
tected on TTE.3 An additional 6% of patients (12 of 194) were diag-
nosed as having LV thrombus on repeated CMR at 4 months,
resulting in a cumulative incidence of approximately 15% overall and
25% in anterior MI.3

In light of the limited sensitivity of TTE and lack of availability
of CMR in the thrombolytic era, it is thus suspected that the inci-
dence of LV thrombus was in fact higher than reported in early stud-
ies. Nonetheless, several factors may have contributed to tempo-
ral declines in incidence of LV thrombus, including (1) greater uptake
and prompter deployment of primary PCI resulting in smaller in-
farct sizes, (2) greater use of neurohormonal agents attenuating ad-
verse LV remodeling, (3) fewer patients transitioning from acute MI
to LV dysfunction to ischemic cardiomyopathy, and (4) greater use
of more potent antithrombotic combinations (Figure 1).

Unfortunately, the incidence of systemic embolism in patients
with LV thrombus has remained high. A meta-analysis in 1993 re-
ported an incidence of systemic embolism to be approximately 9%,
with a 33% absolute risk reduction with anticoagulation.21 A 2018
study by Maniwa et al22 of 92 patients with LV thrombus following
MI found the incidence of systemic embolism to be 16% over 5
years.22 Of the 84 patients treated with warfarin, only 34 patients
achieved a time in therapeutic range of at least 50%.22 In those pa-
tients, the rate of systemic embolism was actually quite low, at 3%.

In contrast, in patients with a time in therapeutic range less than 50%,
the rate of systemic embolism was much higher at 19%.22

Pathogenesis of LV Thrombus
As with all thrombus formation, Virchow triad (hypercoagulability,
endothelial injury, and blood stasis) plays an important role in LV
thrombus formation after MI. Tissue necrosis leads to LV dyskine-
sis or akinesis, with resultant intracavitary blood stasis. However, in
other pathological states with similar degrees of LV systolic dys-
function, such as stress cardiomyopathy, in-hospital rates of LV
thrombus have been reported as low as 1% to 2% despite infre-
quent use of anticoagulation (4% to 8% of patients).23 Thus, the in-
citing event and myocardial substrate may modulate risk of LV throm-
bus formation beyond LV dysfunction alone. Subendothelial tissue
injury causes inflammation and collagen exposure, serving as a ni-
dus for platelet aggregation and activation of the clotting cascade.
Indeed, persistent hypercoagulable states are observed for up to 6
months after MI.24 The resultant LV thrombus is made up of fibrin,
platelets, and red blood cells.25

Diagnostic Modalities
Transthoracic echocardiography is the diagnostic modality most com-
monly used for assessing the presence, size, and shape of LV throm-
bus. Transthoracic echocardiography is widely available and low cost.
An LV thrombus is recognizable as an echodense mass with mar-
gins distinct from the endocardium. Recently formed thrombus can
be highly mobile, protruding into the ventricular cavity, whereas older
thrombus tends to have a smooth cavitary surface and is typically
more static; more chronic thrombus may calcify and/or develop cen-
tral cavitation. The presence of an LV thrombus should be sus-
pected contiguous to areas of LV wall akinesis or dyskinesis, espe-
cially in patients with a large infarct size and/or in those with an
ejection fraction of 40% or less. Yet, despite a specificity of 95% to
98%, a low sensitivity of approximately 21% to 35% for LV throm-
bus diagnosis3,26,27 suggests that many thrombi will be missed using
TTE alone. The addition of intravenous contrast to TTE may im-
prove delineation of the LV endocardial border facilitating im-
proved sensitivity (approximately 64%), while providing similar
specificity (Table 1).27 The utility of transesophageal echocardiog-
raphy for diagnosing LV thrombus is limited because the apex is of-
ten not well visualized.26

The most accurate modality for diagnosing LV thrombus is
delayed-enhancement CMR, with a sensitivity of 82% to 88% and
specificity of 99% to 100% (relative to surgical or pathological
validation).26 Gadolinium contrast will demonstrate uptake within
infarcted and, to a lesser extent, viable myocardium, but not in
thrombi owing to their avascular composition. Nevertheless, cost,
availability, and technical expertise have limited its widespread
use. Screening algorithms have been proposed that use the extent
of wall-motion abnormalities on TTE to trigger consideration of
subsequent imaging with CMR.27 High apical LV wall motion
scores yield sensitivity approaching 100% and specificity greater
than 60% and low apical LV wall motion scores allow appropriate
avoidance of further testing in a large proportion of patients. How-

Figure 1. Temporal Trend in Incidence of Left Ventricular Thrombus
as Diagnosed by Echocardiogram
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ever, specific clinical pathways require further validation prior to
widespread application.

Prevention
Identifying safe and effective strategies to prevent and treat
post-MI LV thrombus remains worthwhile. Unfortunately, to date,
there have been no randomized clinical trials (RCTs) evaluating the
safety and efficacy of OAC in this setting. Given the declining inci-
dence of LV thrombus, such dedicated RCTs appear unlikely to
occur, and thus we rely on available data from related entities to
guide treatment.

The 2013 American College of Cardiology Foundation/AHA
STEMI guidelines advise that OAC may be considered in patients with
STEMI with anterior apical akinesis or dyskinesis to prevent LV throm-
bus formation (Table 2).4 Similarly, the AHA/American Stroke Asso-
ciation 2014 guidelines on stroke prevention advise that anticoagu-
lation may be considered for 3 months in patients with acute anterior
STEMI and ischemic stroke or transient ischemic attack who have
anterior apical akinesis or dyskinesis.28 In contrast, the European So-
ciety of Cardiology 2017 STEMI guidelines do not provide any men-
tion or recommendation on strategies to prevent LV thrombus
formation.29

The evidence supporting these recommendations originates
from older observational data. In 1993, a meta-analysis21 reported

Table 2. Guidelines on the Prevention and Treatment of Left Ventricular Thrombus

Guidelines Recommendation Target INR
Duration of
Therapy, mo

Class of
Recommendation

Level of
Evidence

Prevention

2013
ACCF/AHA
STEMI

Anticoagulation may be
considered in patients
with STEMI with anterior
apical akinesis or
dyskinesis

Target INR
2.0 to 2.5 may
be considered
when
combining
with DAPT

3 IIb C

2014
AHA/ASA
stroke
prevention

Treatment with vitamin K
antagonist may be
considered in patients
with ischemic stroke or
TIA in the setting of acute
anterior STEMI with
anterior apical akinesis or
dyskinesis

2.5 (Range,
2.0-3.0)

3 IIb C

2017 ESC
STEMI

No recommendation
provided

NA NA NA NA

Treatment

2013
ACCF/AHA
STEMI

Anticoagulant therapy
with a vitamin K
antagonist is reasonable
for patients with STEMI
and asymptomatic LV
mural thrombi

2.0 to 2.5
When
combining
with DAPT

3 IIa C

2014
AHA/ASA
stroke
prevention

Treatment with vitamin K
antagonist therapy is
recommended in most
patients with ischemic
stroke or TIA in the setting
of acute MI complicated
by LV mural thrombus

2.5 (Range,
2.0-3.0)

3 I C

2017 ESC
STEMI

Oral anticoagulation
should be considered,
guided by repeated
echocardiography and
with consideration of
bleeding risk and need for
concomitant antiplatelet
therapy

Not provided 6 IIa C

Abbreviations: AHA, American Heart
Association; ACCF, American College
of Cardiology Foundation;
ASA, American Stroke Association;
DAPT, dual antiplatelet therapy;
ESC, European Society of Cardiology;
INR, international normalized ratio;
LV, left ventricular; NA, not
applicable; STEMI, ST-segment
elevation myocardial infarction;
TIA, transient ischemic attack.

Table 1. Imaging Modalities Used to Diagnose Left Ventricular Thrombus

Imaging Modality

% Range

ReferencesSensitivity Specificity

Predictive Value

Positive Negative
Noncontrast transthoracic
echocardiograma

21-35 95-98 67 94 Delewi et al,3 Srichai
et al,26 Weinsaft et al27

Contrast transthoracic
echocardiogram,a No. (%)

9 (64) 174 (99) 9 (82) 174 (97) Weinsaft et al27

Transesophageal
echocardiogram,b No. (%)

39 (39) 232 (97) 39 (87) 232 (79) Srichai et al26

Delayed-enhancement cardiac
magnetic resonance imagingb

82-88 99-100 100 98 Delewi et al,3

Srichai et al26

a Noncontrast and contrast
transthoracic echocardiogram
compared with cardiac magnetic
resonance imaging3,27 or
surgical/pathological validation.26

b Transesophageal echocardiogram
and delayed-enhancement cardiac
magnetic resonance imaging
compared with surgical/pathological
validation.26.

Left Ventricular Thrombus After Acute Myocardial Infarction Review Clinical Review & Education

jamacardiology.com (Reprinted) JAMA Cardiology Published online May 9, 2018 E3

© 2018 American Medical Association. All rights reserved.

Downloaded From:  by a Tufts Univ. Hirsh Health Sciences Library User  on 07/11/2018

http://www.jamacardiology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamacardio.2018.1086


a 5.5-fold increased relative risk of emboli in patients with acute an-
terior MI and LV thrombus compared with those without LV
thrombus.21 The authors found a 68% lower risk of mural throm-
bus formation in patients with anterior MI who received
anticoagulation.21 However, this meta-analysis was performed prior
to the modern reperfusion era, without concomitant DAPT use, and
the complications of anticoagulation were not reported. As a re-
sult, the possible benefit of anticoagulation in these cohorts must
now be balanced against the considerable bleeding risk associated
with anticoagulation in patients who additionally require DAPT.5,6

Data from 2015 to 2017 have suggested potentially less
demonstrable benefits with OAC in the prevention of LV throm-
bus. In an observational study of 460 patients with anterior STEMI
and apical akinesis or dyskinesis who underwent PCI, Le May et
al30 compared outcomes in patients who did and did not receive
warfarin.30 Compared with patients in the no warfarin group,
patients treated with warfarin had higher rates of composite all-
cause mortality, stroke, reinfarction, and major bleeding within
180 days (15% vs 5%), death (5% vs 2%), stroke (3% vs 0.3%),
and major bleeding (9% vs 2%).30 There were no differences in LV
thrombus formation between groups. In a similar observational
study undertaken by Shavadia et al31 of 398 patients with anterior
STEMI with LV dysfunction, prophylactic warfarin use was not
associated with lower composite end point of recurrent ischemia,
stroke/transient ischemic attack/systemic embolism, or all-cause
death but was associated with higher major bleeding rates at 1
year (2.5% vs 1.2%).31 In a secondary analysis of the Harmonizing
Outcomes With Revascularization and Stents in Acute Myocardial
Infarction (HORIZONS-AMI) trial,5 OAC was commonly prescribed
for severely reduced LV ejection fraction with a large akinetic area
(n = 30 of 126 [24%]), atrial fibrillation (n = 30 of 126 [24%]), and
mural thrombus (n = 29 of 126 [23%]).5 Patients treated with
triple therapy vs DAPT had comparable ischemic outcomes but
had significantly increased rates of major in-hospital bleeding (17%
vs 7%; P < .001).5

Randomized clinical trials evaluating the adjunctive role of
OAC after MI have largely corroborated these observational find-
ings. Although not specifically undertaken to assess efficacy of LV
thrombus prevention, the Apixaban for Prevention of Acute Ische-
mic Events 2 (APPRAISE-2) trial raised concerns of bleeding with
triple therapy after MI.32 The investigators found that the addition
of full-dose apixaban (5 mg, twice daily) to DAPT in patients with
acute coronary syndrome (ACS) with at least 2 additional risk fac-
tors for recurrent ischemic events increased the risk of major
bleeding events from 0.5% to 1.3% (P = .001) without reducing
major adverse cardiovascular events.32 In the Anti-Xa Therapy to
Lower Cardiovascular Events in Addition to Standard Therapy in
Subjects With Acute Coronary Syndrome 2–Thrombolysis in Myo-
cardial Infarction 51 (ATLAS ACS 2–TIMI 51) trial, the addition of
reduced doses of rivaroxaban to DAPT after STEMI reduced a
composite of cardiovascular death, MI, or stroke from 10.6% to
8.4% (P = .02) but increased major bleeding (2.2% vs 0.6%;
P < .001) and intracranial hemorrhage (0.6% vs 0.1%; P = .02).33

However, the 2.5-mg twice-daily dose of rivaroxaban when added
largely to a background of aspirin and clopidogrel significantly
reduced the rate of all-cause mortality vs placebo.

The use of prophylactic anticoagulation to prevent ischemic
events has also been investigated in heart failure. In the Warfarin

vs Aspirin in Reduced Cardiac Ejection Fraction (WARCEF) study,
among patients with heart failure and LV ejection fraction of 35%
or less in sinus rhythm, warfarin reduced the risk of ischemic
stroke compared with aspirin; however, this was offset by an
increased risk of major hemorrhage.34 In 2017, the Cardiovascular
Outcomes for People Using Anticoagulation Strategies (COM-
PASS) trial demonstrated that rivaroxaban (2.5 mg twice daily)
reduced the risk of ischemic events compared with placebo on a
background of low-dose aspirin in a broad population of patients
with stable coronary or peripheral artery disease.35-38 Interest-
ingly, ischemic stroke was also significantly reduced, as was cardio-
vascular mortality. Whether a similar strategy of low-dose DOAC in
addition to a single antiplatelet agent is also effective in the pre-
vention of LV thrombus is an interesting, although as yet untested,
possibility.

Treatment
The 2013 American College of Cardiology Foundation/AHA STEMI
guidelines advise that it is reasonable to add OAC to DAPT among
patients with STEMI and asymptomatic LV thrombus for 3 months,
targeting a lower international normalized ratio (INR) goal of 2.0 to
2.5 (Table 2).4 The AHA/American Stroke Association 2014 stroke
prevention guidelines recommend a similar duration, targeting a
higher INR of 2.5.28 The European Society of Cardiology 2017 STEMI
guidelines advise that once an LV thrombus is diagnosed, OAC should
be considered for up to 6 months, guided by repeated echocardi-
ography and with consideration of bleeding risk and need for con-
comitant antiplatelet therapy.29 The guidelines acknowledge the lack
of prospective RCT data in this area.29

While to our knowledge, there are no RCTs comparing double
therapy (single antiplatelet agent plus OAC) with triple therapy in
patients with ACS with an LV thrombus, several RCTs suggest that
a single antiplatelet agent is associated with a reduced bleeding
risk with potentially similar efficacy compared with DAPT in
patients with AC S on concomitant OAC for alternative
reasons.7,8,39 For instance, in the Randomized Evaluation of Dual
Antithrombotic Therapy with Dabigatran vs Triple Therapy With
Warfarin in Patients With Nonvalvular Atrial Fibrillation Undergo-
ing Percutaneous Coronary Intervention (RE-DUAL PCI) trial,
among 2725 patients with atrial fibrillation undergoing PCI (51%
for ACS), double therapy (comprising dabigatran, 110 mg, twice
daily plus a P2Y12 inhibitor) was associated with reduced major or
clinically relevant nonmajor bleeding rates compared with triple
therapy (15% vs 27%).6 Additionally, double therapy was associ-
ated with similar rates of composite thromboembolic events,
death, MI/stent thrombosis, and unplanned revascularization
compared with triple therapy.6 Ongoing trials (ClinicalTrials.gov
identifiers: NCT02415400 and NCT02866175) are investigating
similar strategies with apixaban and edoxaban and will continue to
expand our understanding of the composite safety and efficacy of
DOACs in combination regimens.

It is important to recognize that all contemporary trials evalu-
ating triple vs double antithrombotic regimens were not powered
to definitively assess these ischemic efficacy end points; such a trial
in the contemporary era would require much larger samples fol-
lowed for prolonged durations.
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Direct Oral Anticoagulants

The need for frequent monitoring, slow onset, narrow therapeutic
range, dietary restrictions, and multiple drug interactions associ-
ated with warfarin have contributed to increasing uptake of DOACs
worldwide.40,41 Additionally, DOACs may achieve more consistent
anticoagulant effects with an up to 50% reduced risk of intracra-
nial hemorrhage.42 This favorable pharmacologic and clinical pro-
file makes the use of DOACs attractive in patients with known or sus-
pected LV thrombus.

The formation of an LV thrombus is similar to that of a left
atrial appendage thrombus, occurring in a low-flow and low-shear
environment; this contrasts with thrombus formation in the set-
ting of mechanical heart valves, which is predominantly contact-
pathway mediated.43 Given the efficacy of DOACs in patients with
atrial fibrillation and venous thromboembolism,44-50 it is thus rea-
sonable to assume their efficacy in patients with LV thrombus,
while thrombotic situations with heavy contact-pathway activa-
tion (mechanical valves and LV assist devices51) continue to war-
rant warfarin. Indeed, there are now several case reports reporting
LV thrombus resolution with apixaban,52,53 rivaroxaban,54-57 and
dabigatran.58

Lower doses of DOACs have been studied for extended-
duration thromboprophylaxis after hospitalization in medically ill pa-
tients and have suggested potential therapeutic effects on stroke
risk. For instance, among 7513 hospitalized patients, extended-
duration thromboprophylaxis with the factor Xa inhibitor betrixa-
ban resulted in fewer strokes (0.5% vs 1%) compared with enox-
aparin during a 2- to 3-month follow-up.59 The COMMANDER-HF trial
is currently randomizing patients with chronic heart failure, LV ejec-
tion fraction 40% or less, and concomitant significant coronary ar-
tery disease to rivaroxaban, 2.5 mg, twice daily vs placebo, and will
likely provide more insight into low-dose DOAC efficacy in throm-
boprophylaxis in at-risk patients.60

In 2014, the AHA/American Stroke Association guidelines on
stroke prevention introduced a new recommendation advising that
low-molecular-weight heparin, dabigatran, rivaroxaban, or apixa-
ban may be considered as an alternative to vitamin K antagonists
for post-MI LV thrombus or anterior or apical wall-motion abnor-
malities with an LV ejection fraction less than 40%, who are intol-
erant of vitamin K antagonists because of nonhemorrhagic ad-
verse events (Class IIb; Level of Evidence: C).28

Screening, Prevention, and Treatment of LV
Thrombus: A Practical Approach

Screening
Cardiac magnetic resonance imaging remains the criterion stan-
dard diagnostic modality; however, cost and availability limit its wide-
spread utility. As such, standard TTE is typically the screening mo-
dality of choice and should be performed within 24 hours of
admission in those at high risk for apical LV thrombus (eg, those with
large or anterior MI or those receiving delayed reperfusion). If (1) the
LV apex is poorly visualized, (2) anterior or apical wall motion ab-
normalities are present, or (3) high apical wall motion scores are cal-

culated (�5 on noncontrast TTE27), contrast TTE or CMR should be
considered based on local availability and resources (Figure 2), al-
though this screening algorithm warrants further evaluation.

Prophylaxis
Randomized clinical trials have confirmed that triple therapy in-
creases clinically significant bleeding rates compared with less po-
tent antithrombotic regimens, and observational data have sug-
gested these intensive regimens may not lower risk of LV thrombus
formation in the modern era.30,61 As such, limiting the use and du-
ration of triple antithrombotic therapy appears worthwhile. In pa-
tients without a known LV thrombus on initial imaging, one ap-
proach may involve serial imaging of patients with STEMI with
anterior apical akinesis or dyskinesis, with a repeated TTE or CMR
at 1 to 3 months after MI. In patients who do not have evidence of
LV thrombus on serial imaging, the addition of OAC could be omit-
ted. The COMMANDER-HF trial may provide more clarity on the pro-
phylactic use of low-dose OAC in patients with severe LV dysfunc-
tion; however, until further data are available, the role of OAC, even
at lower doses, in at-risk patients during this period of serial imaging
is uncertain.

Treatment
In patients with a diagnosed LV thrombus, OAC should be started
immediately. Given high risks of stroke and systemic thromboem-
bolism, we would recommend bridging with a parenteral antico-
agulant until a therapeutic INR (2.0-3.0) is achieved for 24 hours

Figure 2. A Practical Approach to Left Ventricular Thrombus Diagnosis
and Treatment

Acute myocardial infarction

Perform transthoracic echocardiogram

No left ventricular
thrombus present

• Adequate visualization
 of left ventricular apex
• Absence of apical
 akinesis/dyskinesis
•  Low apical wall motion
 score

No further testing
required

• Initiate double
 therapy (clopidogrel
 plus full dose oral
 anticoagulant)
• Initiate proton pump
 inhibitor therapy

• Poor visualization of
 left ventricular apex
• Evidence of apical
 akinesis/dyskinesis
• High apical wall
 motion score

• No anticoagulation
• Repeated imaging
 in 1-3 mo in patients 
 with apical 
 akinesis/dyskinesis

Perform contrast
transthoracic

echocardiogram or
cardiac magnetic

resonance imaging
(depending on local

resources)

No left ventricular
thrombus detected

• Repeated imaging
 in 3-6 mo
• If thrombus has
 resolved, transition
 to dual antiplatelet
 therapy advised

Left ventricular
thrombus present
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when newly initiating warfarin. If using either dabigatran or edoxa-
ban, 5 days of parenteral anticoagulation overlap is reasonable be-
fore starting oral therapy alone.50,62,63 While bridging with paren-
teral anticoagulation is not required for apixaban or rivaroxaban,
higher initial loading doses may be warranted, consistent with clini-
cal practical guidelines for venous thromboembolism.63 If the LV
thrombus is large or highly mobile, unfractionated heparin infusion
with close in-hospital monitoring may be considered in select cases.

If an LV thrombus is detected, double therapy, using a P2Y12 in-
hibitor combined with full-dose warfarin (goal INR, 2.0-3.0), may be
preferred vs triple therapy in light of accumulating evidence sug-
gesting reduced bleeding risks of this approach (Figure 2). In pa-
tients in whom achieving therapeutic anticoagulation with warfa-
rin is expected to be a challenge (ie, nonadherence to dietary
restrictions or frequent INR checks or multiple drug interactions), a
full-dose DOAC would be preferred. When used in combination with
an OAC, clopidogrel may be preferred vs aspirin and vs more po-
tent P2Y12 inhibitors. Indeed, in RE-DUAL PCI, among patients in the
double therapy arm, dabigatran plus ticagrelor was associated with
higher major and nonmajor clinically relevant bleeding, and a higher
composite event rate of thromboembolic events/death/
unplanned revascularization compared with clopidogrel plus dabi-
gatran, a finding consistent in both dabigatran dosing arms, al-
though that could be attributable to higher baseline risk.6

Furthermore, in patients receiving clopidogrel as the single anti-
platelet agent (ie, in whom aspirin has been discontinued), there
might be a role for platelet function testing, although randomized
trials are needed. In patients at high risk of recurrent MI or stent
thrombosis (very high-risk lesion, suboptimal stent placement, or
history of stent thrombosis), a short course (eg, 1 month) of triple
therapy might be considered when balanced against the risk of bleed-
ing, for which bleeding risk scores may be helpful.29 Lower doses
of OAC should not be used in patients with known LV thrombus given
uncertain efficacy.

Gastroprotection and Bleeding Reduction Strategies
In addition to less potent antithrombotic regimens, adjunctive bleed-
ing reduction or avoidance strategies should be considered. Gas-
trointestinal bleeding represents 1 of the most frequent sources of
clinically relevant bleeding in patients treated with combination an-

tithrombotic therapies.7,39 Although the effects of various anti-
thrombotic agents may vary with respect to site of gastrointestinal
bleeding,64 general gastroprotective strategies may reduce overall
bleeding potential. The role of proton-pump inhibitor therapy in pa-
tients treated with aspirin and DOAC is being studied in the second
randomization strata of the COMPASS trial.65 While awaiting these
data, and consistent with clinical practice guidelines for STEMI,29 it
is reasonable to treat all patients with proton-pump inhibitor therapy
while receiving combination antithrombotic regimens.

Duration of Therapy
Double therapy should be administered for a minimum of 3 months,
at which point repeated imaging should be performed. If the LV
thrombus has resolved, a transition to DAPT is then advised, which
should be continued for at least 1 year. Select patients may have ad-
herent or well-organized thrombus or spontaneous echocontrast in
areas of persistent significant wall-motion abnormalities that is vi-
sualized on serial imaging despite therapeutic OAC. The optimal du-
ration of OAC in these patients is unclear, and decisions regarding
continuation of OAC should be made on a case-by-case basis.

Conclusions
Despite advances in PCI and medical therapies, LV thrombus for-
mation remains a challenging complication of acute MI. Early
detection, which is heavily reliant on the sensitivity of imaging
modality used for screening, is important to prevent the high rates
of thromboembolic complications associated with established LV
thrombus. Uncertainties remain regarding the optimal screening
pathway, frequency of imaging, candidate selection for thrombo-
prophylaxis, and antithrombotic regimens for treatment. We offer
1 approach, grounded in the best available, but limited, data that
emphasizes safe and prompt treatment. Nevertheless, with a lack
of clear RCT data and great variability in the presentation and
associated complications of LV thrombus, individualized
approaches will continue to be necessary. Ongoing studies from
related therapeutic areas of varying antithrombotic regimens will
continue to inform the optimal antithrombotic strategy for LV
thrombus.
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