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Dissolution of large intracardiac thrombus, potential role of the 
emerging oral fibrinolytic agent
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ABSTRAK

Trombus intrakardiak dapat menetap pada sejumlah kasus 
walaupun dengan pemberian antikoagulan. Hal ini membuka 
kemungkinan untuk menambahkan agen trombolitik yang 
poten tanpa meningkatkan risiko perdarahan ke dalam rejimen 
terapi. Bukti-bukti terkini menunjukkan profil manfaat dan 
keamanan yang menjanjikan dari lumbrokinase oral sebagai 
agen trombolitik yang spesifik. Sejauh pengetahuan kami, data 
penggunaannya pada trombus intrakardiak sangat terbatas. 
Kami melaporkan dua kasus dengan trombus intrakardiak. 
Pasien yang pertama dengan stenosis mitral dan fibrilasi 
atrium, ditemukan trombus atrium kiri sebesar 8 cm2. Setelah 
pemberian terapi oral lumbrokinase selama dua bulan, 
trombus tidak ditemukan kembali. Pasien kedua memiliki 
trombus ventrikel kiri pada penyakit jantung koroner dengan 
fraksi ejeksi ventrikel kiri yang rendah. Ukuran trombus 
berkurang secara bermakna setelah pemberian lumbrokinase. 
Kedua pasien tidak mengalami efek simpang yang berarti. 
Presentasi kasus ini bertujuan untuk menampilkan potensi 
lumbrokinase sebagai terapi antitrombotik oral pada 
tatalaksana trombus intrakardiak.

ABSTRACT

Intracardiac thrombus may persist in some cases even 
after anticoagulant therapy. This opens a possibility to 
add a potent thrombolytic agent into therapeutic regimen 
without increasing bleeding risk any further. Increasing 
evidence showed a promising efficacy and safety of oral 
fibrin specific lumbrokinase as a thrombolytic agent. To the 
best of our knowledge, report of the use of lumbrokinase 
on intracardiac thrombus is limited. We reported two cases 
of intracardiac thrombi. In first patient, after two-month 
therapy with lumbrokinase, the previous 8 cm2 left atrial 
thrombus was completely disappeared. Second patient had 
left ventricular thrombus due to low left ventricular ejection 
fraction caused by coronary artery disease. A significant 
dissolution in thrombus size on repeated follow-up was 
found. Both patients did not experience any significant 
adverse effect. This case series aims to present the potential 
use of lumbrokinase as as oral antithrombotic therapy in 
intracardiac thrombus.
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Intracardiac thrombus, for example left atrial 
and left ventricular thrombus, is associated with 
several conditions especially low flow states 
such as in mitral stenosis, atrial fibrillation, and 
ischemic heart disease.1–4 Increased morbidity and 
mortality are associated with its embolization.3–6 
The best antithrombotic strategy is not known 
and several studies showed that in some patients 
despite receiving anticoagulation, the thrombus 
may persist.7–10 This opens possibility to 
introduce a new therapeutic agent for significant 
dissolution without adding an increased risk of 
adverse effects especially bleeding. 

Lumbrokinase is a group of enzymes possessing 
a strong thrombolytic activity extracted 
from earthworm (Lumbricus rubellus).11,12 
Its clinical application is mostly confined in 
Asia. Several studies showed its efficacy in the 
treatment of coronary artery disease, stroke, 
and thromboembolic diseases.13–17 Despite its 
potent thrombolytic effect, lumbrokinase has a 
minimum bleeding risk due to its fibrin specific 
characteristic. This holds potential use as ideal 
thrombolytic adjuctive therapy or even as 
cornerstone in thromboembolism.18 Data  about 
its use on intracardiac thrombus are limited. 
This case series aims to present the potential 
use of lumbrokinase as an ideal thrombolytic in 
intracardiac thrombus management.

CASE ILLUSTRATION
First case, a 32 years old male was referred to 
National Cardiovascular Center Harapan Kita, 
Jakarta, with severe mitral stenosis due to 
rheumatic heart disease, left atrial thrombus, atrial 
fibrillation with normal ventricular response, 
and history of ischemic stroke in 2001. Patient 
complained of shortness of breath since two weeks 
before outpatient appointment. Previously patient 
had history of shortness of breath upon activity for 
years. Patient received warfarin 2 mg once daily, 
ramipril 5 mg once daily, digoxin 0.25 mg once daily, 
furosemide 40 mg once daily, and hepatoprotector 
from local hospital. Warfarin was consumed 
irregularly without international normalized ratio 
(INR) check. Patient experienced stroke in 2001 
without any current neurological sequelae.

Upon physical examination, patient showed 
normal blood pressure, breathing rate and 
temperature and irregular heart rate. Heart 
auscultation found mid diastolic murmur at 

apex and early diastolic murmur at left sternal 
border. Lung was clear upon auscultation. 
Electrocardiogram revealed an atrial fibrillation 
with normal ventricular rate. Blood test was 
within normal range except for serum glutamic 
oxaloacetic transaminase (SGOT) 246 U/L and 
serum glutamic pyruvic transaminase (SGPT) 
455 U/L. Echocardiogram from referring hospital 
found a left atrial thrombus of approximately 
8 cm2 with severe mitral stenosis and mild-
moderate aortic regurgitation (Figure 1).

We decided to continue warfarin 2 mg once daily 
and then adjusted to 2 mg once daily and every 
third day 4 mg once daily after INR check (INR 
1.28). Lumbrokinase was added into therapy with 
doses of two capsules three times daily (each 
containing 250 mg of Lumbrokinase extract, 
equivalent to 300,000 unit Lumbrokinase). After 
one month of treatment, follow-up transthoracic 
echocardiogram showed a reduced thrombus into 
approximately 3.8 cm2 (figure 2). Lumbrokinase 
was then reduced to a capsule twice daily. On the 
following month, the thrombus was no longer 
found in follow-up echochardiogram with Wilkin 
Score 8, mitral valve area of 0.6 cm2, no mitral 
regurgitation, severe pulmonary hypertension, 
left ventricular ejection fraction (LVEF) 56%, 
and tricuspid annular plane systolic excursion 
(TAPSE) 1.1 cm (figure 3). Clinically, there were 
no significant adverse effects observed during the 
treatment course. 

 

 

Figure 1. Four apical chamber view echocardiogram re-
vealed a left atrial thrombus with approximate size of  8 cm2 
(white dashed line)
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Second case, a 51 years old male was referred from 
West Kalimantan with diagnosis of cardiomyopathy. 
He complained of frequent chest pain since 
one and a half year ago with the worst pain was 
felt three months ago. He received furosemide, 
spironolactone, trimetazidine, aspirin, and 
rosuvastatin from previous hospital. In outpatient 
clinic, physical examination was unremarkable. The 
electrocardiogram (ECG) revealed pathologic Q in 
lead V1-4 suggesting old anterior infarction. Chest 
X-ray showed enlarged heart with cardiothoracic 
ratio of 60%. Previous echocardiogram showed 
LVEF of 20%. Cardiac magnetic resonance imaging 
(MRI) was done then in our hospital with result of 
depressed LVEF (18%), depressed right ventricle 

 

 

 

 

Figure 2. After a month of treatment with lumbrokinase, the 
size of thrombus decreased to 3.8 cm2 (White dashed line)

 

 

 

 

 

Figure 3. After the second month of treatment with lumbro-
kinase, the trombus was no longer found in transthoracic 
echocardiogram

 

 

 Figure 4. First magnetic resonance imaging (MRI) showed 15.6 
mm x 8.5 mm thrombus at left ventricle apex (white arrow)

 

 
Figure 5. After eight months therapy with lumbrokinase, 
the thrombus was barely noticed, reduced to 1.9 x 0.4 mm 
(white arrow)

systolic function, severe hypokinetic at septum, 
anterior, inferolateral and akinetic at apex; 
moderate hypoperfusion at septum and anterior 
during rest and stress perfusion, total scar volume 
of 29%, with thrombus seen at apex with size of 
15.6 mm x 8.5 mm (figure 4). Coronary Computed 
Tomography (CT) scan revealed extensive calcium 
plaque burden with severe stenosis in left 
anterior descending artery (90%), left circumflex 
artery (90%) and total occlusion at distal right 
coronary artery. Lumbrokinase two capsules three 
times daily, clopidogrel, carvedilol, and ramipril 
were added into therapy. Three months later, 
MRI was repeated with result of improvement 
in LVEF (increased up to 27%), normal right 
ventricle  systolic function (from previous 37% 
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to 62%), stress inducible ischemia at left anterior 
descending artery territory, reduced scar volume 
to 20% and the thrombus reduced to 3 mm x 4 mm. 
Lumbrokinase was then continued with dosage of 
one capsule twice daily. Another MRI was repeated 
five months after with LVEF of 27%, normal right 
ventricle function, inducible ischemia in left 
anterior descending artery territory, and  reduced 
thrombus to 1.9 x 0.4 mm (Figure 5).

DISCUSSION

Left atrial thrombus is present in up to one 
third of patients with mitral stenosis and atrial 
fibrillation due to low flow states.7,19 Treatment is 
mandated to reduce the risk of thromboembolism 
especially in form of stroke. Complete dissolution 
of left atrial thrombus may not be fully 
achieved by traditional anticoagulants. Among 
candidates for percutaneous transvenous mitral 
commisurotomy who were given warfarin with 
INR maintained between 2.0 and 3.0 and followed 
up for 6 to 34 months, the disappearance rate of left 
atrial thrombus is only 62%.20 Cheol et al21 found 
six of nine patients with adequate anticoagulation 
with warfarin had persistent trombi eventhough 
the size of thrombi decreased from 2.2±0.8 cm to 
0.9±1.0 cm.21 A study conducted by Fukuda et al8 
revealed a better result, left atrial thrombus was 
found in 8.8% of patients with sub-therapeutic 
anticoagulation therapy and in 3.6% of patients 
with sufficient anticoagulation therapy. 
Nevertheless, this study was conducted in non 
valvular atrial fibrillation population which did 
not reflect our patient situation closely.8 Jaber 
et al9 found thrombus resolution in 80.1% of 
patients who received anticoagulation for 47±18 
days. Contrast to plenty of data available on the 
usage of warfarin, the data of lumbrokinase for 
left atrial thrombus are limited. A study compared 
the usage of warfarin vs lumbrokinase in left atrial 
thrombus for 45 days revealed a comparable 
efficacy. Disappearance rate is 83.8% and 82.3% 
for lumbrokinase and warfarin respectively.22 
Those available data suggest that single 
antithrombotic therapy may not be sufficient for 
treating left atrial thrombus. Using nomogram 
developed by Silaruks et al20 for predicting 
the dissapearance of left atrial thrombus after 
warfarin therapy, our patient has approximately 
25% chance of left atrial thrombus disappearance, 
mostly due to its large size. The less likelihood of 

complete dissolution opens the possibility to use 
lumbrokinase as adjunctive therapy to increase 
the likelihood for disappearance. Lumbrokinase 
was chosen due to its potent fibrinolytic activity 
and low bleeding risk.18,22 Due to its fibrin specific 
profile, addition to warfarin therapy is expected 
not to increase bleeding risk any further.

Our first patient had CHA2DS2-VASc score of three 
(the score consists of congestive heart failure, 
hypertension, age, diabetes mellitus, prior stroke 
or transient ischemic attack or thromboembolism, 
vascular disease, and sex category) which 
corresponds to high risk of stroke who required oral 
anticoagulant of warfarin or novel anticoagulants 
as per European Society of Cardiology guidelines.23 
Indeed, patient had history of stroke four years 
ago. Warfarin had been consumed previously with 
insufficient INR level due to incompliance. In a 
small study, low intensity warfarin therapy resolved 
71% left atrial thrombi in non valvular atrial 
fibrillation. Thus a combined effect of warfarin and 
lumbrokinase may explain the complete dissolution 
of large atrial thrombus in our patient despite its low 
chance of disappearance (25%, using nomogram 
developed by Silaruks et al20). Upon several follow-
ups, no significant adverse effect including bleeding 
was observed in our patient. 

In the second case, patient had left ventricular 
thrombus due to low LVEF caused by coronary 
artery disease. Patient received clopidogrel 
and lumbrokinase without warfarin. Meurin et 
al10 in a prospective multicenter study found 
most thrombi (92.3%) disappeared after triple 
antithrombotic therapy (warfarin in addition to 
dual antiplatelet therapy). The thrombus in this 
study was a new thrombus which is more likely 
to respond to therapy. In our case, the thrombus 
was  more likely to be old thrombus which was 
persisted after antiplatelet therapy. In addition to 
improvement in left and right ventricular systolic 
function and reduced scar volume, the trombus 
was significantly reduced after treatment with 
lumbrokinase without any significant adverse 
effect. These finding may imply potential role of 
lumbrokinase in improving ischemic profile and 
dissolute intracardiac thrombus.

In conclusion, lumbrokinase may play a role as 
a antithrombotic therapy in  large intracardiac 
thrombus. Further clinical trial is needed to 
validate its efficacy and safety.
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