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Surrogates of the Left Ventricular Thrombus
Resolution: A Retrospective Data Review

Sol Ventrikll Trombus Rezolisyonunun Gostergeleri:
Retrospektif Veri Analizi

ABSTRACT

Objective: The left ventricular thrombus is one of the serious complications of ischemic cardio-
myopathy. In this study, we aimed to search for the independent factors to predict the resolu-
tion of left ventricular thrombus.

Methods: This retrospective study included all patients with coronary artery disease, aged
above 18 years old, and with the thrombus at the apical location of the left ventricle.
Demographic, clinical, and echocardiographic characteristics of the patients were recorded.
Major adverse cardiovascular events developed within the follow-up period were recorded. The
time in the therapeutic range of each patient was calculated. The presence of left ventricular
thrombus beyond 180 days despite warfarin usage was classified as persistent left ventricular
thrombus.

Results: The study included 174 subjects (169 males and 5 females). The mean age of the
study population was 54.5 + 11.0 years. The number of patients in whom the left ven-
tricular thrombus resolved with treatment in less than 180 days was 56 (32.2%). Median
anticoagulation time in the study population was 252 [150-480] days and the meantime
in the therapeutic range of the patients was 54 + 19%. The time in therapeutic range
value of the groups was similar (P=.593). It was found that concomitant clopidogrel use
(P=.003) and left ventricular thrombus area (P < .001) were the independent predictors
of left ventricular thrombus resolution within less than 180 days in the logistic regression
analysis.

Conclusion: Concomitant use of clopidogrel was found to be associated with left ventricular
thrombus resolution but left ventricular thrombus size was related to left ventricular thrombus
persistency. Although standard 3-6 months of anticoagulation is advised for left ventricular
thrombus, considering the presence of these predictors in such patients may guide the physi-
cians to individualize the treatment.

Keywords: Left ventricular thrombus, coronary artery disease, echocardiography, clopidgrel,
warfarin

OzET

Amag: Sol ventrikil ventrikll trombUsl iskemik kardiyomiyopatinin ciddi komplikasyonlarindan
biridir. Bu calismada, sol ventrikll trombUstndn rezolisyonunu tahmin eden bagimsiz faktor-
lerin arastinlmasi amaglanmustir.

Yontemler: Bu retrospektif calismaya, 18 yas UstU koroner arter hastaligi ve sol ventrik{l apikal
yerlesimli trombUsU olan tiim hastalar dahil edilmistir. Hastalarin demografik, klinik ve ekokar-
diyografik 6zellikleri kayit edildi. Takip stresince ortaya cikan major olumsuz kardiyovaskuler
olaylar kaydedildi. Her bir hastanin térapdtik aralikta gegirdigi zaman hesaplandi. 180 glinden
daha fazla streyle varfarin kullanimina ragmen sol ventrikll tromblsl mevcudiyeti, persistan
sol ventrik(l trombUsd olarak siniflandinldi.

Bulgular: Calismaya 174 hasta dahil edildi (169 erkek ve 5 kadin). Calisma popUlasyonunun
ortalama yasi 54,5 = 11,0 yildi. Sol ventrikul trombUstnin tedavi ile 180 glinden daha kisa
strre icinde ortadan kalktigi hastalanin sayisi 56 (%32,2) idi. Calisma popUlasyonunda medyan
antikoagUlasyon zamani 252 [150-480] glindli ve hastalarin ortalama torap6tik aralikta gecir-
digi zaman %54 + 19 idi. Gruplar arasinda tOrapotik aralikta gecirdigi zaman araligi benzerdi
(P =0,593). Lojistik regresyon analizinde, es zamanl klopidogrel kullamimi (P = 0,003) ve sol
ventrik(l trombUs alaninin (P < 0,001) 180 gliinden daha kisa stre icinde sol ventrik(il trombs
rezolUsyonunun bagimsiz prediktérleri oldugu saptand.

Sonug: Es zamanl klopidogrel kullaniminin sol ventrikll trombUs rezollsyonu ile iliskili oldugu
buna karsin sol ventrikil trombus blytkldguntn sol venrikil trombus persistansi ile iliskili
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oldugu bulunmustur. Standard olarak sol ventriktl trombUsu icin 3 ile 6 ay streyle antikoagllasyon 6nerilse de bu tur hastalarda, bu prediktorlerin
varliginin dikkate alinmasi hekimlerin tedaviyi bireysellestirmesine kilavuzluk edebilir.

Anahtar Kelimeler: Sol ventrikil trombUsu, koroner arter hastaligi, ekokardiyografi, klopidogrel, varfarin

he left ventricular thrombus (LVT) is a well-known com-

plication of ischemic cardiomyopathy.” Its detection is very
important since it can end up with acute embolization that may
cause severe end-organ damage as per the organ involved.?
However, its treatment is also challenging. Although it is advised
to prescribe 3-6 months of oral anticoagulation as a standard
pattern of the care in practice, it is a prerequisite to confirm the
absence of LVT before terminating the treatment.?

In the literature, risk factors for the development of the LVT fol-
lowing anterior ST-elevation myocardial infarction (STEMI) have
been described.*> Time to reperfusion from the onset of the
symptom, the extent of left ventricular wall involved, left ven-
tricular ejection fraction (LVEF) following anterior STEMI, etc., are
some of those parameters that may affect the development of
the LVT.#7 However, there is a gap in the literature in respect to
the factors that may affect the dissolution of the LVT in patients
with ischemic cardiomyopathy. Among such surrogates, the time
in therapeutic range (TTR), type of antiaggregant used together
with warfarin, the area of LVT, the left ventricular dimensions,
LVEF, and the presence of diabetes may be important factors in
the dissolution of the LVT. Increased knowledge about the effect
of these parameters in the dissolution of the LVT may help to
individualize the treatment of such patients with respect to the
type and duration of anti-thrombotic treatment.

In this study, we aim to investigate the surrogates that may
affect the LVT resolution in patients with coronary artery disease.

Methods

This is a retrospective, cross-sectional, non-invasive study that
included all patients with coronary artery disease, aged above 18
years old, and with the thrombus at apical location of the left
ventricle. To enable this purpose, all patients under follow-up
of our Warfarin Clinic due to the LVT between January 2015 and
January 2020 were reviewed through our centralized database
and the patients fulfilling the inclusion criteria were enrolled into
the study.

ABBREVIATIONS

BMI Body mass index

CMRI Magnetic resonance imaging
INR international normalized ratio
LA left atrium

LR logistic regression

LVEDD Left ventricular enddiastolic
LVEF Left ventricular ejection fraction
LVESD Left ventricular end-systolic
LvT Left ventricular thrombus
STEMI ST-elevation myocardial infarction
TTE Transthoracic echocardiography
TTR Time in therapeutic range

The exclusion criteria for the study were as follows: chronic kidney
disease (glomerular filtration rate below 60 mL/min/1.73 m?), liver
disease (defined as blood transaminase levels of more than 3 times
above the upper normal limit), any malignancy, any hematological
disorder (polycythemias, thrombocytopenia, thrombocytosis, any
thrombophilia, antiphospholipid syndrome, etc.), and hemoglobin
level of less than 10 gm/dL. Additionally, the patients with atrial
fibrillation, atrial flutter, congenital heart disease, previous valve
prosthesis, previous non-anterior STEMI, non-ischemic dilated
cardiomyopathy, hypertrophic cardiomyopathy, patients with
more than a moderate degree of valvopathy, pericardial disease,
and any previous cardiac surgery were excluded. The study did not
include any patients under different oral anticoagulation rather
than warfarin. Additionally, any patient who developed bleeding
complications such as intracranial or gastrointestinal bleeding at
the follow-up period that required interruption of warfarin use
was excluded from the study. The study also excluded the patient
under chronic treatment with steroids or anti-tuberculosis treat-
ment that may affect international normalized ratio (INR) values.
Ethical and institutional approval for the study was obtained from
Hamad Medical Corporation MRC Department accordingly (MRC-
01-20-770 dated October 12, 2020).

Demographic characteristics of the patients (age, gender, weight,
height, and race (African, European, South Asian, European,
Middle Eastern, and North American)) were obtained. Body
mass index (BMI) of each subject was calculated by a formula
(weight in kilogram divided by the square of height in meter).
Concomitant morbidities (hypertension and diabetes) were
recorded. Concomitant morbidities such as hypertension (the last
3 blood pressure measurements >140/90 mm Hg or treatment
with antihypertensive medication within the last 6 months) and
diabetes (any patient under oral anti-glycemic drugs or insulin
treatment or glycated hemoglobin (HbA1c) over 7.0%) were
recorded. Blood creatinine and HbA1c values at the time of
detection of LVT were obtained. Concomitant use of antiplate-
lets (aspirin 100 mg daily, and/or clopidogrel 75 mg daily or
ticagrelor 90 mg twice a day) was determined. Use of one of
these agents for more than 90 days together with warfarin was
considered as concomitant usage. The time from the detection
of LVT until the time of LVT resolution was considered as the
follow-up duration. Target INR value for the patients was 2.0-
3.0 at follow-up. The TTR value was determined while consid-
ering the follow-up period. The TTR value for each patient was
calculated by using the Rosendaal method.® The patients were
classified according to TTR values as follows: good INR control,
TTR >65% and poor INR control, and TTR <65%.°

Transthoracic echocardiography (TTE) images of all patients in
the database were reviewed by the cardiologist blinded to the
patients' data. The left atrial volume, the left ventricular end-
diastolic (LVEDD) and end-systolic (LVESD) dimensions, LVEF
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(using modified Simpson method), the left ventricle wall motion
score based on the 17-segment model of the left ventricle,
and grade of the left ventricular diastolic dysfunction were
obtained as per the recommendations of the American Society
of Echocardiography.’ The area of the LVT for each patient was
measured by TTE at different windows by a cardiologist blinded
to patient’s clinical data. The LVT measurement largest in size
with clear borders was used for the analysis. In case of subopti-
mal images on TTE, an intravenous sonographic contrast agent
was used for the confirmation and measurement of size of the
LVT. Some patients had very poor images due to patient-related
factors (such as obesity, poor imaging window, etc.), so cardiac
magnetic resonance imaging (CMRI) was performed to detect the
LVT. The measurement regarding CMRI was used for the analy-
sis accordingly. The presence of LVT beyond 180 days despite
warfarin usage was classified as persistent LVT. Characteristics of
LVT were defined as mass, laminated, mobile, or organized as
per echocardiographic or CMRI images accordingly. The LVT of
100 mm?and above was considered as large LVT. The absence of
LVT at follow-up was confirmed by the same imaging method.

Additionally, any stroke, non-neurological peripheral embolic
event, and cardiovascular mortality developed within the follow-
up period were recorded. The data of the patients with persistent
LVT and the patients with resolution of LVT in less than 180 days
were compared, respectively.

Statistical Analysis

SPSS version 24 analysis program (IBM Corp., Armonk, NY, USA)
for Windows was used for statistical analysis. The distribution of
the data was analyzed by using the Kolmogorov-Smirnov test.
Age, weight, height, BMI, LVEDD, LVESD, and TTR were nor-
mally distributed. Normally distributed continuous variables were
presented as mean + standard deviation whereas non-normally
distributed variables were expressed as [median (25th-75th) per-
centiles]. The Mann-Whitney U test was used to compare the
difference of the groups in respect to non-normally distributed
variables whereas Student's t-test was used for normally distrib-
uted variables. The chi-square test was used to analyze the rela-
tionship among categorical variables of the groups if all the cells
had an expected frequency of more than 25. In the 2 x 2 con-
tingency tables, the Yates (continuity correction) test was used
when 1 or more of the cells have an expected frequency of 5-25
and the Fisher's exact test was used when 1 or more of the cells
have an expected frequency of 5 or less. Furthermore, in the R x
C contingency tables, Fisher-Freeman-Halton test was preferred
instead of chi-square test when 1 or more of the cells have an
expected frequency of 5 or less. Pearson'’s correlation test was used
to assess the correlation between the variables. For multivariate
logistic regression analysis, potential factors detected at univariate
analyses were further subjected to logistic regression analysis to
identify independent predictors of LVT resolution within less than
180 days. For this purpose, any variable whose univariable test had
a P-value <.25 was used in the multivariable model (including
serum creatinine, clopidogrel use, LVEF, the left atrial volume, and
LV thrombus area). A stepwise elimination (backward LR) pro-
cedure was used to determine the best predictor(s) which dis-
criminated study groups from each other. Hosmer-Lemeshow
goodness-of-fit test was used to assess model fitness. A 5% type
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1 error level was used to infer statistical significance. In the analy-
ses, P < .05 value was considered as statistically significant.

Results

The study included 174 subjects (169 males and 5 females).
The mean age of the study population was 54.5 + 11.0 years.
Transthoracic echocardiography alone was enough to detect the
LVTin 115 patients (66.1% of the study population), while addi-
tional ultrasonographic contrast was used in 35 patients (20.1%)
and CMRI was performed in 24 patients (13.8%) to confirm the
LVT. The number of patients in whom the LVT resolved with the
treatment in less than 180 days was 56 (32.2%). Median anti-
coagulation time in the study population was 252 [150-480]
days and the mean TTR value of the patients was 54% + 19%.
Of them, 49 patients (28.2%) had good INR control.

The data of the patients with LVT resolved within 180 days were
compared to the persistent LVT. There was no clinically signifi-
cant difference between the groups in respect to age, gender,
BMI, the presence of diabetes, hypertension, smoking status,
blood HbA1c, and serum creatinine levels. The mean TTR values
and the number of patients with good INR control were similar
in both groups (P=.593 and P=.533, respectively) (Table 1). In
case of subgrouping the patients to South Asian and the others,
mean TTR values were statistically similar (52% + 19% vs. 57%
+ 20%, respectively; P=.138).

Concomitant use of aspirin with warfarin was similar in the
groups; however, concomitant use of clopidogrel and warfarin
was statistically lower in the persistent LVT group (P=.003).
Imaging methods to detect the LVT were similar in both groups
(Table 1). In echocardiographic findings, LVEF of the persistent
LVT was significantly lower (P=.003). The persistent LVT had a
higher frequency of apical aneurysm, but it did not reach to the
level of significance (P = .401). Additionally, the persistent LVT
group had significantly larger LVEDD, larger LVESD, larger LA vol-
ume, and lower the left ventricle wall motion score (Table 1).
The number of large LVT was significantly higher in the persis-
tent LVT group (P < .001). The patient with LVT resolved within
180 days had lower LVT area (P < .001) but both groups had no
difference in respect to the LVT characteristics (Table 1). Major
adverse cardiovascular events developed during the follow-up
period were similar in both groups (Table 1).

In correlation analyses, the area of LVT was inversely correlated
with LVEF (r=-0.218, P=.004) but positively correlated with
LVEDD (r=0.247, P < .001), LVESD (r=0.239, P < .001). There
was no statistically significant correlation between LVT area and
the left atrial volume (r=0.068, P=.375).

Among the variables related to LVT resolution, only serum cre-
atinine, clopidogrel use, LVEF, the left atrial volume, and LV
thrombus area had a P-value of <.25 in their univariable tests.
Multivariate regression analyses were performed by includ-
ing these parameters to identify independent predictors of the
LVT resolution. Only concomitant clopidogrel use and LVT area
were able to predict LVT resolution in this analyses (Table 2).
Additionally, the Hosmer-Lemeshow goodness-of-fit test of
multivariable analysis showed significant consistency between
the predicted and observed values with coefficients of determi-
nation values (R?) at each step (Table 3).
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Table 1. Demographic, Laboratory, and Clinical Characteristics of Patients as Per the LV Thrombus Resolution (n=174)

LV Thrombus Resolved in Less Persistent LV Thrombus

Characteristics Than 180 days (N=56), n (%) (N=118), n (%) P
Age (years) 545+ 10.4 54.6 +11.3 938
Male gender, n (%) 54 (96.4) 115 (97.5) .657
Geographical region of origin, n (%) 799

South Asia 35(62.5) 79 (66.9)

Middle East 19 (33.9) 36 (30.5)

Africa 1(1.8) 1(0.8)

Europe 0 (0.0) 1(0.8)

North America 1(1.8) 1(0.8)
Weight (kg) 80 + 20 74 + 14 189
Height (cm) 168 + 8 166 + 8 .205
BMI (kg/m?) 283 +6.5 27.5+45 399
Smoking, n (%) 30 (53.6) 53 (44.9) .286
Hypertension, n (%) 18 (32.1) 36 (30.5) 966
Diabetes mellitus, n (%) 25 (44.6) 61 (51.7) .385
HbA1c (%) 6.4 (5.8-9.3) 6.6 [5.7-10.0) .565
Serum creatinine [pmol/L) 88 [75-99) 91 (80-106) .071
Aspirin, n (%) 53 (94.6) 104 (88.1) 281
Clopidogrel use, n (%) 49 (87.5) 76 (64.4) .003
Ticagrelor, n (%) 3(5.4) 3(2.5) .388
LV thrombus confirmed by MRI, n (%) 10 (17.9) 14 (11.9) .403
LV thrombus confirmed by contrast echocardiography, n (%) 14 (25.0) 21(17.8) .365
Echocardiographic findings
LVEF (%) 41 (32-45) 37 (30-42) .003
Diastolic dysfunction grade, n (%) .052

1 42 (75.0) 68 (57.6)

2 8(14.3) 35(29.7)

3 6(12.7) 15(12.7)
Apical aneurysm, n (%) 4(7.1) 15(12.7) 401
Characteristic of LV thrombus, n (%) .805

Mass 44 (78.6) 86 (72.9)

Laminated 12 (21.4) 30 (25.4)

Mobile 0(0.0) 1(0.8)

Organized 0 (0.0) 1(0.8)
LVEDD (mm) 54 +7 57+8 .009
LVESD (mm) 41+8 45+9 012
Left atrium volume (mL) 48 (36-57) 57 (41-76) .006
Wall motion score 32.5(28.3-36.0) 34.0 (31.0-41.0) .023
LV thrombus area (mm?) 98 (51-165) 218 (100-400) <.001
LV thrombus area 2100 mm?, n (%) 28 (50.0) 91 (77.1) <.001
Embolic event, n (%) 5(8.9) 21(17.8) 192
Stroke, n (%)) 3(5.4) 6 (5.1) 1.000
Mortality, n (%) 0(0.0) 4(3.4) 307
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Table 1. Demographic, Laboratory, and Clinical Characteristics of Patients as Per the LV Thrombus Resolution (n=174) (Continued)

LV Thrombus Resolved in Less

Persistent LV Thrombus

Characteristics Than 180 days (N=56), n (%) (N=118), n (%) P
Time in therapeutic range (%) 57 +20 53 +19 .593
Good INR control, n (%) 18 (32.1) 31 (26.3) 533

Anticoagulation duration, n (%)

120 (90-150) 371 (244-559) <.001

Non-normally distributed values were expressed as median (25th — 75th percentiles) and normally distributed values were expressed as

mean =+ standard deviation.

BMI, body mass index; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricle ejection fraction; LVESD, left ventricular end-
systolic diameter; LV thrombus, left ventricle thrombus; TTR, time in therapeutic range; INR, international normalized ratio; MRI, magnetic

resonance imaging; HbA1C, glycated hemoglobin.

Discussion

In this study, we found that LVT resolved earlier in patients with
concomitant use of clopidogrel and there was a smaller LVT
area in patients with coronary artery disease. Additionally, it was
found that the area of LVT was inversely correlated with LVEF
but positively correlated with LVEDD and the left atrial volume.

The gender ratio of the study population had male dominance
that is significantly higher than the literature. However, our
country has a unique sociodemographic structure with a popu-
lation of nearly 2.3 million. Approximately 90% of the residents
are expatriates.’™'2 Nearly 60% of the population consists of
craft and manual workers. The male to female ratio is approxi-
mately 3 : 1 in the whole population due to this socioeconomical
background.™ The high frequency of atherosclerosis in the male

Table 2. Multivariate Analyses for the predictors of LV
Thrombus Resolution (Stepwise elimination (Backward LR)
Procedure was Used to Determine the Best Predictor(s) which
Discriminated Study Groups from Each Other)

Variables OR (95% Cl) P

Step 1 Serum creatinine 0.986 (0.969-1.004) .129

[pmol/L]

Clopidogrel use, n [%] 0.260 (0.096-0.707) .008

LVEF [%] 1.024 (0.979-1.071) .297

The left atrial volume 0.992 (0.974-1.010) .382

[mL]

LV thrombus area [mm?]  0.994 (0.990-0.997) <.001
Step 2 Serum creatinine 0.986 (0.969-1.003) .115

[pmol/L]

Clopidogrel use, n [%] 0.245 (0.091-0.660)  .005

LVEF [%] 1.032 (0.989-1.076) .147

LV thrombus area [mm?]  0.993 (0.990-0.997) <.001
Step 3 Serum creatinine 0.985 (0.968-1.002) .089

[pmol/L]

Clopidogrel use, n [%] 0.232 (0.087-0.616)  .003

LV thrombus area [mm?]  0.993 (0.990-0.996) <.001

LVEF, left ventricle ejection fraction; LV thrombus, left ventricle thrombus;
OR, odds ratio.
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gender and the sociodemographic fact of the country explains
the high number of male patients in the current study.

The LVT is a very serious complication of myocardial infarction
that may result in embolism to cerebrovascular and peripheral
arterial embolism, in addition, to an increase in morbidity and
mortality.”® Incidence of adverse embolic events was consider-
ably higher before the reperfusion era, but its incidence is still
common ranging between 2.5% and 15% following acute
myocardial infarction depending on the level of anti-thrombotic
treatment.’ > The incidence in our study was similar to the lit-
erature and it was 14.9% under mean TTR of 54% + 19%. The
average TTR of a population can vary as per geographical loca-
tion, education level, awareness of the underlying disease, socio-
economical status, INR recheck frequency, and compliance’ and
it ranges from 36% to 75%." In our study, the mean TTR was
54% + 19%. According to the findings, we can claim that our
study population was similar to the literature in respect to inci-
dence of embolism and TTR.

In resolution of LVT, TTR is one of the main determinators. Usually,
3-6 months of treatment with warfarin will be sufficient to get
rid of LVT. Its resolution rate within 6 months varies depending
on the population in concern. You et al'® found that the resolu-
tion rate within 6 months was 68.2% among post-myocardial
infarction patients. In our study, it was 33.2%. Dual antiplatelet
usage with warfarin was approximately the same as in our study.
However, You et al® did not give any data in respect to LVT area
and TTR that may have a direct impact on the outcome. Thus,
this difference may stem from LVT characteristics and TTR.

In our study, there was no statistical difference between the
patients from different geographical origins in respect to TTR or LVT
resolution rate, but it may cause source of discrepancy between
LVT resolution rate and TTR." In our center, there is a regular

Table 3. Hosmer-Lemeshow Goodness-of-Fit Test Results and
Coefficients of Determination at Each Step in the Multivariate
Analyses

Coefficients of
Determination

Hosmer-Lemeshow
Goodness-of-Fit Test

Chi-square P Nagelkerke R?
Step 1 11.452 177 0.320
Step 2 8.319 403 0.315
Step 3 4.773 781 0.302
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outpatient unit dedicated to the patients under warfarin treat-
ment. Additionally, a guideline-based approach in an adjustment
of warfarin doses also diminishes differences in the outcomes
(such as LVT resolution and TTR) related to geographical origin.

Transthoracic echocardiography is the most used toolin the detec-
tion of LVT." In our study, 86.2% of the LVT cases (n=150) were
detected by TTE. Cardiac MRI is an alternative method for detec-
tion in case of suboptimal TTE images.' Cardiac MRI was used
for the rest of the study population. Ultrasonographic contrast
was used in 23.3% (n=35) of the cases in whom TTE was per-
formed. In the literature, it was found that TTE findings (impaired
LVEF, higher LVEDD and LVESD, and the presence of apical
aneurysm) are related to the development of LVT.'®-2° However,
the relation of these parameters with the persistence of LVT has
not been studied enough. In our study, we found that the patients
with the persistent LVT had lower LVEF, more dilated LV dimen-
sions, and a higher frequency of apical aneurysm. Additionally,
we found that LA volume and wall motion score were prone to
be significantly higher in persistent LVT. Enlarged dimensions
result in reduced blood circulation rate and longer time for coag-
ulation cascade to be active on the substrate. Additionally, api-
cal aneurysm and lower wall motions provide a stable, immobile
platform for durable and resistive thrombus to be developed on
it.2" In other words, Virchow's triad will be established.?? Overall,
allthese findings create a suitable substrate for the development
and persistence of thrombus. On top of this substrate, larger
thrombus in size may contribute to the persistence of LVT. In our
study, we found that larger LVT resulted in higher frequency of
persistent LVT.

Concomitant use of antiplatelet use in patients with LVT has
impact on the development of LVT."?* We also found a similar
relation between the resolution of LVT and concomitant use of
copidogrel. In regression analyses, this relation was confirmed. In
our study, there was no statistical difference between the groups
in respect to concomitant aspirin use and the persistent LVT. The
reason for such finding was most likely due to frequent use of
aspirin in the groups (94.6% vs. 88.1%, respectively).

Hypercoagulable states such as activated protein C resistance
and deficiencies of anti-thrombin Ill, protein C, or protein S
may result in LV thrombus same as ischemic cardiomyopathies.
However, in these hypercoagulable states, thrombotic events will
develop at earlier ages with more bizarre clinical manifestations
than the ischemic cardiomyopathies and they will affect not only
the heart but also other arterial vasculature, venous structures,
and other organs.?*?’ In our study, any specific test was not per-
formed to detect the presence of those hypercoagulable states
after the diagnosis of LV thrombus. However, we excluded any
patient with any previously diagnosed hematological disorders
such as polycythemias, thrombocytopenia, thrombocytosis,
thrombophilia, or antiphospholipid syndrome. In parallel to this
fact, treatment of these hypercoagulable states is lifelong anti-
coagulation and this study did not include any patients under
warfarin due to non-LVT indication.

Limitations

Retrospective nature of the study was the major limitation of
the study. Due to retrospective nature of the study, we could not
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estimate the age of LVT. Although all patients were diagnosed
with coronary artery disease, the time of LVT development for
the LVT detection may differ from patient to patient. This dif-
ference may affect LVT resolution. Different modalities (TTE,
contrast echocardiography, and MRI) were used to detect LVT.
However, the best images of these modalities that showed LVT
were used to assess the size and nature of the thrombus. The
potential variation in respect to the measurement of LVT size by
different modalities was minimized respectively.

Conclusion

The LVT is a common complication of patients with coronary
artery disease and low LVEF. Concomitant use of clopidogrel
was found to be associated with LVT resolution but LVT size was
related to LVT persistency. Although standard 3-6 months of
anticoagulation is advised for LVT, considering the presence of
these predictors in such patients may guide the physicians to
individualize the treatment.
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