
Case Report

Clinical Case Reports and Reviews 

Clin Case Rep Rev, 2019          doi: 10.15761/CCRR.1000457  Volume 5: 1-4

ISSN: 2059-0393

Preliminary result of randomized trial of an oral 
thrombolytic agent for deep venous thrombosis, cardiac 
emboli and carotid atheromatous plaques in patients with 
infarctive stroke: a report of three (3) cases
OR Obiako1, AM Awwal1, SA Abubakar1, WE Oguike4, A Hassan3, BG Igashi2, B Jamoh1, P Chukwuma1, PO Ibinaiye2, HM Muktar3 and 
P Azuh1

1Neurology/cardiology/clinical haematology/clinical pharmacology units, Department of Medicine, Ahmadu Bello University Teaching Hospital Shika Zaria, Nigeria
2Department of Radiology, Ahmadu Bello University Teaching Hospital Shika Zaria, Nigeria
3Department of Haematology and Blood Transfusion, Ahmadu Bello University Teaching Hospital Shika Zaria, Nigeria
4Stroke Investigation, Research and Education Network (SIREN) Department of Medicine, Ahmadu Bello University Teaching Hospital Shika Zaria, Nigeria

*Correspondence to: Obiako OR, Department of Medicine, Ahmadu Bello 
University Teaching Hospital Shika Zaria, Nigeria, E-mail: orobiako87@gmail.com

Key words: atheromatous plaques, clinical trial, thrombolytic agents, venous 
thrombo-embolism 

Received: June 04, 2019; Accepted: June 11, 2019; Published: June 14, 2019

Introduction
Thrombosis is a term for a blood clot occurring inside a blood 

vessel, usually the vein more than the artery. A common type of venous 
thrombosis is a deep vein thrombosis (DVT), which is a blood clot in 
the deep vein.  DVT can occur in any part of the body, but the DVT of 
the leg is the most common [1]. The symptoms of DVT may include 
redness, pain, swelling, and warmth of the affected area; although 
occasionally there may be no symptom (1). Thrombosis can also occur 
in the superficial veins, but because of the presence of an inflammatory 
process in its evolution, the pathology is called thrombophlebitis [2], 
although the treatments for both conditions are similar [3]. 

The underlying mechanism of thrombosis typically involves the 
combination of decreased blood flow rate (stasis), increased tendency 
of blood to clot (hypercoagulable state) and injury to the blood vessel 
wall (endothelial damage) [4,5]. 

Risk factors for thrombosis include recent surgery, cancer, obesity, 
sedentary lifestyle, trauma or bone fractures, cigarette smoking, 
hormonal birth control, pregnancy, peurperium, antiphospholipid 
syndrome [6-10], and certain genetic conditions such as deficiencies of 
antithrombin, protein C and protein S, and factor V Leiden mutation 
[11,12].

The commonest and most important complication of venous 
thrombosis, particularly DVT, is pulmonary embolism (PE), which 
occurs when a clot detaches and travels to the right side of heart 
onto the lungs. Both DVT and PE are serious life-threatening venous 
thrombo-embolic (VTE) conditions which require immediate medical 
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attention. VTE phenomena are also preventable if people who are at 
risk of them are identified and proper strategies are adopted [13-15].  

The strategies for prevention of VTE include use of blood thinning 
medications (antiplatelets, fibrinolytic agents) [16], anti-clotting agents 
(anticoagulants), mechanical devices such as compression stockings or 
compression devices [17] and thrombolytic agents [18]. Anticoagulants, 
including injectables such as heparin or low molecular weight (LMW) 
heparin [19], and direct-acting oral anticoagulants (DOACs) such as 
apixaban, dabigatran, rivaroxaban, edoxaban [20] and warfarin [21] 
can be used for a number of months. 

Thrombolytics provide more rapid lysis of thrombus than 
anticoagulants; and are indicated in patients with acute PE with 
haemodynamic instability because they reduce the thromboembolic 
burden and resistance in the pulmonary circulation thereby improving 
pulmonary perfusion as well as right ventricular function [22].  Four 
types of thrombolytics in clinical use are streptokinase, urokinase and 
anistreplase and the tissue plasminogen activator (t-PA) [23]. Currently 
only streptokinase and urokinase are available in Nigeria [18], and they 
are generally given intravenously as in PE or via catheter as in DVT of 
the extremities [24]; and to be most effective, it is recommended they 
are given within 30 min of presentation to the hospital [23]. 
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Recently, an oral thrombolytic agent, called NattoEnzym, 
which is claimed to effectively dissolve venous thrombi as well 
as atheromatous plaques [24], was introduced to us. We then set 
out to conduct a randomized clinical trial of NattoEnzym in our 
centre in accordance with Guidelines for Good Clinical Practice, 
and the Declaration of Helsinki [25]. The trial received approval 
from hospital ethics committees on October 18, 2017; after which 
the trial commenced and is still ongoing. The overall aim of the 
study is to compare clinical utility of NattoEnzym capsules to 
standard of care in terms of stroke prevention, VTE prophylaxis and 
treatment. The primary endpoint is dissolution of DVT, endocardial 
thrombus/thrombi or atheromatous plaque at 8 weeks of therapy, 
while secondary endpoint is efficacy (ease of administration, cost of 
therapy and number of adverse effects). 

Materials and Methods of Clinical Trial
Inclusion criteria were adults (aged ≥18 years) with CT or MRI 

confirmed cerebral infarctive stroke complicated by cardiac emboli 
or carotid atherosclerosis and DVT, diagnosed with trans-thoracic 
echocardiography and doppler ultrasound respectively. Once enrolled, 
their baseline clotting profile (prothrombin time (PT), activated plasma 
thromboplastin time (APTT), international normalized ratio (INR)), 
and full blood counts (FBC) were performed. Patients with hemorrhagic 
infarctive stroke, blood dyscrasias, anemia, thrombocytopenia or 
altered consciousness were excluded. 

Patients who met inclusion criteria were randomly assigned to 
either NattoEzym capsules or to standard of care. NattoEnzym was 
administered as one capsule at 8 am-10 am and two capsules at 8 pm -10 
pm. Standard of care comprised: atorvastatin 40mg daily and vasoprin 
150mg daily (for patients with carotid atherosclerosis), subcutaneous 
LMW heparin 40mg 12 hourly and warfarin 5-10mg daily (for patients 
with DVT or cardiac emboli). Clotting profile and FBC were monitored 
every 24 hours for 72 hours, and then weekly for 8 weeks. Adverse 
effects and events were also monitored. 

We therefore report preliminary observations of outcomes of 
NattoEnzym on three patients: one with DVT, one with atheromatous 
plaques and DVT and another with cardiac thrombus. These patients 
were part of stroke patients involved in an ongoing randomized 
comparison of NattoEnzyme versus standard of care in our centre.

Case Series
Case 1

MS was an 85-year-old man, Hausa muslim from Zaria referred 
from a private hospital with the diagnosis of acute right infarctive 
stroke and left lower limb swelling.

He had developed pain, swelling, warmth and discoloration of the 
left lower limb one week after the ictus. The affected limb had wider 
circumference of more than 3 cm than the contralateral limb, and 
Homan’s sign was present (calf muscle tenderness on dorsiflexion of 
affected limb). Thrombosis of left external iliac, common femoral, 
superficial femoral and popliteal veins (DVT) with lymphedema of the 
limb was confirmed by examination of left lower limb vascular system 
on gray scale and Doppler modes with aid of compression and distal 
augmentation. He had normal carotid arteries on carotid Doppler 
ultrasound, but had systemic hypertension and hypertensive heart 
disease (concentric left ventricular hypertrophy with mild systolic and 
diastolic dysfunction on echocardiography). 

After 6 weeks of NattoEnzym, the left lower limb swelling, and 
pain reduced and power in the affected muscles improved to BMRC 
4/5. Repeat examination of limb vascular system on gray scale and 
Doppler modes with aid of compression and distal augmentation 
revealed patent left external iliac, common femoral, superficial 
femoral and popliteal veins with mild surrounding lymphedema. His 
full blood count and clotting profile remained within normal limits 
(Table 1).

Case 2

SH, 80 years old female was admitted with CT scan confirmed 
left infarctive stroke and acute right femoro-popliteal venous 
thrombosis which was confirmed by lower limb Doppler ultrasound. 
In addition, she had systemic hypertension, hypertensive heart disease 
(intraventricular septal hypertrophy with mild LV diastolic dysfunction 
on echocardiography) and left carotid atherosclerosis and stenosis 
(left common carotid artery IMT=1.2mm). There was a mobile mixed 
echogenic atheromatous plaque with irregular surface and thickness 
of 2.7 cm in the left carotid bulb with the diameter and area stenosis 
of 40% and 50% respectively. There was an immobile homogeneous 
calcified plaque with regular/smooth surface in the left internal carotid 

Phase Parameter Case 1 test value Case 2 test value Case 3 test value

 Baseline 
Prothrombin test 12 seconds  9 seconds 18

APTT 36 seconds  30 seconds 25
INR 1.0 0.7 1.4

1 week
Prothrombin test 13 12 36

APTT 32 30 36
INR 1.1 0.9 3.5

8 weeks of NattoEnzym  
Prothrombin test 15 seconds  9 14

APTT 38 seconds  30 24
INR 1.20 .9 1.0

Baseline 
PLT x 109/l 214 288 218

WBC x 109/l 6.6 6.9 6.0
HGB x g/dl 10.6 10.4 11.0

8 weeks of NattoEnzym  
PLT x 109/l 218 347 321

WBC x 109/l 5.9 7.2 4.3
HGB x g/dl 13.1 8.1 12.2

Table 1. Blood count and Clotting profile of Case Series (3) (Control test values: prothrombin time (PT) =13 seconds; activated plasma thromboplastin time (APTT) =34 seconds; 
international normalized ratio (INR) =1.0; platelet (PLT) =100-400 x 109/l; white blood counts (WBC) = 3.5-10.0 x 109/l; hemoglobin (HGB) =11.5-16.5 g/dl)
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artery with the diameter and area stenosis of 60% and 70% respectively, 
with incomplete filling of artery and absence of diastolic flow proximal 
to the area of stenosis. However, the right common and internal carotid 
arteries showed normal IMT, normal arterial spectral waveforms and 
no plaque.

At 6 weeks of NattoEnzym, repeat lower limb Doppler revealed 
complete resolution of DVT; while carotid Doppler revealed some 
resolution of left carotid atherosclerosis (patent left common carotid 
artery with borderline IMT=1.0mm, normal spectral display, no plaque 
or wall calcification). There was a suggestion of plaque measuring about 
3.2mm in the left internal artery, but no significant hemodynamic 
changes were noted. The right internal carotid artery was normal. Her 
full blood count and clotting profile remained within normal limits 
(Table 1)

Case 3

BS, a 50-year-old housewife admitted with CT scan confirmed left 
infarctive stroke, right hemiplegia and expressive aphasia. Risk factors 
were systemic hypertension, and hypertensive heart disease (dilated 
cardiomyopathy with severe systolic and diastolic dysfunctions on 
echocardiography). There was a left ventricular apical thrombus 
measuring 8.5mm with left ventricular and atrial spontaneous 
contrast. Her carotids were of normal calibre. On the basis of above 
findings, a diagnosis of cardio-embolic stroke was made. She was 
given NattoEnzym and on the   7th day of NattoEnzym, she started 
spotting blood per anus. Her PT rose from 18 seconds to 36 seconds, 
APTT from 25 seconds to 36 seconds and INR rose from 1.4 to 3.5 
respectively (Table 1). The drug was stopped, and she received one pint 
of fresh whole blood, and the bleeding stopped spontaneously. Repeat 
echocardiography was done and it revealed dilated cardiomyopathy 
with severe systolic and diastolic dysfunctions, but no thrombus 
(Figures 1 and 2). Repeat clotting profile was also within normal 
limits (Table 1).  

Discussion
NattoEnzym is a constituent of nattokinase, a serine proteolytic 

enzyme that degrades plasminogen activator inhibitor type 1 (PAI-1) 
thereby enhancing the production of tissue-type plasminogen activator 
(t-PA) [26].  The circadian rhythm of PAI-1 shows that it is highest at 
dawn (3 am-5 am) and decreases at time goes on becoming lowest at 
dusk (5 pm-7 pm) [27]; thus thrombus generation and incidence of 
cerebral and cardiac infarctions are more likely in the morning (5 am-
11.59 am) [27-28]. The dosage rule of 1:2 (one capsule in the morning 
and 2 capsules in the night) of NattoEnzym is to enhance its anti-
thrombotic activity in the morning. 

NattoEnzym has a half-life of 8-12 hours, and is effective within 
4 hours of oral administration, and reaches peak serum levels in 
approximately 13 hours. Kinetic assays also suggest that nattokinase 
is 6 times more active than plasmin in degrading cross-linked fibrin 
directly. It was found to break down thrombi by directly cleaving 
the bonds of the fibrin protein components and also by hastening 
the production of the body’s own fibrin buster (plasmin) [26]. 
Nattokinase also inhibits both the collagen and thrombi induced 
platelet aggregations, thereby not only inhibiting blood clotting 
triggered by thrombin, but also blocks TXA2-mediated adhesion of 
platelets to the injured vessel walls [29,30]. It thus breaks down the 
adhesive substance that makes arterial plaque very sticky, reverses 
blood clotting and prevents plaque formation in the arteries [30]. 
Nattokinase has long being used in Japan and South Korea for both 
primary and secondary prevention of heart attack and stroke because 
of its safety and minimal side effect [31-33]. 

Conclusion
Our preliminary observations (dissolution of thrombi in cases 

1, 2 and 3 and near resolution of atheromatous plaque in case 
2), suggest that the drug may be useful as an oral antithrombin, Figure 1. Echocardiography showing no thrombus

Figure 2. Echocardiography showing no thrombus
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antiplatelet aggregation and anti –atheroma/ atherosclerotic agent in 
our environment. However, the rapid increase of INR and subsequent 
bleeding per anus that occurred in case 3 shows that the drug is not 
without side effects. 

Recommendation
We recommend a multi-centered and multi-disciplinary 

randomized clinical trial of NattoEnzym involving more hospitals and 
more patients in Nigeria. 
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