Consequence of patient substitution of nattokinase for
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This report describes a patient’s self-substitution of nattokinase for the
vitamin K antagonist warfarin after aortic valve replacement with a me-
chanical prosthesis. Nattokinase is an enzyme derived from a popular
fermented soybean preparation in Japan (natto), which has fibrinolytic
properties and is gaining popularity in nontraditional health journals and
nonmedical health websites as an over-the-counter thrombolytic. After
nearly a year of use of nattokinase without warfarin, the patient developed
thrombus on the mechanical valve and underwent successful repeat valve
replacement. We believe this is the first documented case of nattokinase
being used as a substitute for warfarin after valve replacement, and we
strongly discourage its use for this purpose.

ral anticoagulation with vitamin K antagonists such
as warfarin has been the usual standard of care fol-
lowing mechanical cardiac valve replacement. The
fear of increased bleeding risk while taking warfarin
has prompted some patients to self-adjust their dosing of an-
ticoagulation or to stop therapy completely. Another subset of
patients has sought nontraditional medicines to decrease or
replace conventional anticoagulation regimens. We describe a
patient’s self-substitution of nattokinase for warfarin following
replacement of the aortic valve with a mechanical prosthesis.

CASE REPORT

A 53-year-old man was admitted to our hospital with
dyspnea and mild chest pain. Three years earlier, his stenotic
bicuspid aortic valve was replaced with a 25 mm St. Jude me-
chanical prosthesis. His perioperative course was uneventful,
and he returned to work at his busy chiropractic practice. His
extracurricular hobbies included strenuous physical activities
such as distance running. Approximately 12 months prior to his
current presentation, he discontinued his warfarin and began to
supplement his diet with 100 mg of nattokinase per day, a dose
recommended by an alternative health journal for thrombolysis.
The patient first noticed a change in his health about 6 weeks
prior to seeking medical attention when he started to get more
dyspneic when running. The dyspnea was reproducible when
walking 2 blocks and further progressed to dyspnea at rest.

On examination, he did not appear in distress. His lungs
were clear to auscultation, and precordial exam revealed a soft,
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mechanical $2, a 2/6-crescendo/decrescendo systolic murmur
and an early diastolic murmur. Two-dimensional transthoracic
echocardiogram disclosed at least moderate aortic regurgita-
tion. Transesophageal echocardiogram suggested mechanical
disc restriction with both aortic insufficiency and stenosis. Fluo-
roscopic evaluation of the mechanical prosthesis showed severe
restriction of disc mobility. At reoperation, extensive fibrin and
thrombus accumulation was present on both the aortic and
ventricular sides of both discs. The clotted valve was removed
and replaced with a 23 mm Carbomedics Top Hat valve. His
postoperative course was uncomplicated. Prior to surgery the
patient had agreed to continue using warfarin alone as his oral
anticoagulant.

DISCUSSION

Natto is a traditional Japanese food derived from boiling
or steaming soybeans and fermenting them with the bacteria
Bacillus subtilis. It became a part of the Japanese culture late in
the Edo period (1600-1868), particularly in the eastern Kanto
region of Japan. During this time, the soybeans were packed in
straw and buried underground for a week or more, coming into
contact with the naturally occurring bacillus found in the straw.
This combination resulted in soybean fermentation.

Natto is available in Japan but is difficult to find in most
other countries. In 1987, Sumi et al found that natto contains
a potent fibrinolytic enzyme that they coined nattokinase (1),
and an oral form is now available to consumers worldwide as a
supplement without a physician’s prescription. This 275 amino
acid has similar sequences to other natural endogenous enzymes.
Sumi et al claimed that it closely resembles plasmin and strongly
hydrolyzes fibrin. It is also suggested that nattokinase has been
the most potent fibrinolytic enzyme among 200 foods inves-
tigated for oral fibrinolytic therapy (2). Subsequently, there
has been some preliminary evidence of thrombolysis in rats
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(3, 4) and evidence of complete dissolution of arterial thrombi
within 5 hours of oral administration of nattokinase in dogs
(5). However, the authors of this case report have found limited
data on the anticoagulation properties of natto and nattokinase
in human subjects (6-8). Thrombin activity has been found to
be increased following thrombolysis, which in turn may have
paradoxically increased our patient’s risk of valve thrombosis
(9, 10). Further studies of nattokinase, recently conducted by
Yongjun et al, have given promising insight into the develop-
ment of mutant strains with improved catalytic efficiency by
shuffling DNA from homologous genes of Bacillus species (11).
No viable alternatives to warfarin have been found for mechani-
cal heart valves. As a matter of fact, the direct thrombin inhibitor
dabigatran was found to be unacceptable and the trial stopped
early in favor of warfarin.
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