
NKCP in 
Cancer Management
ɉÒÅÍÏÖÉÎÇ ÃÁÎÃÅÒȭÓ 

camouflage)

Romulo Jacinto S. de Villa, MD, PhD

Molecular & Nutritional Oncologist

Professor of Biochemistry & Nutrition

Health & Wellness Medical Consultant



Discovery of Thrombosis and Cancer

ÅIn 1865, Armand Trousseau observed several cases of severe blood clotting in patients with 
malignancy [1] but was unable to speculate on the underlying mechanism. 

ÅIn 1882, Bizzozerofirst demonstrated that blood platelets, or thrombocytes, adhered to 
damaged blood vessels and hypothesisedthat these blood components played a central 
role in haemostasisand experimental thrombosis [2]. 

ÅSubsequently, Riessreported an association between thrombocytosis (defined as a platelet 
count of >400x109/ L of blood) and cancer death [3]. 

ÅAlmost a century later, these preliminary observations were revisited and confirmed [4, 5], 
initiating a renewed interest in a potential role for platelets in cancer metastasis, invasion 
and angiogenesis [6-10]. 

https://www.intechopen.com/books/the-non-thrombotic-role-of-platelets-in-health-and-
disease/platelets-allies-of-tumour-cells



Thrombosis is the second most common 
cause of death of cancer patients!







Cancer and Platelets
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Coagulation/Fibrinolysis System

ÅComprised of a series of complicated reactions designed to maintain the 
balance between healthy circulation and prevention of excess bleeding. 
Many factors can influence this system, however, it is not easily disrupted. 

ÅIn the event that the system shifts towards excess thrombus formation, it is 
challenging to return the system back to balance. Because it is difficult to 
lyse a formed thrombus, the emphasis of MOST DRUGS is placed on 
PREVENTION OF THROMBUS FORMATION rather than on thrombolysis.



Anticoagulants in Cancer Management

ÅIn the average ambulatory cancer population, the overall risk of venous 
thromboembolism is 4% to 6%; however, this risk is clearly higher with 
certain tumor typesɂgastrointestinal cancers, especially gastric and 
pancreatic disease, along with lung cancer and a few others. Risk is 
increased for the first 3 months after diagnosis and accumulates over time. 
Bleeding complications are also increased in cancer patients, both with 
treatment and with the use of thromboprophylaxis.

http://www.ascopost.com/issues/march-25-2016/anticoagulation-in-patients-with-cancer-
understanding-the-complexities-of-prophylaxis-and-management/



Management Guidelines

ÅThere are guidelines from the NCCN [National Comprehensive Cancer 
Network], ASCO, the ACCP [American College of Clinical Pharmacology], 
ESMO [European Society for Medical Oncology], and GFTC [Groupe 
Francophone Thrombose et Cancer].

ÅAll of these guidelines presently state that for cancer patients with new 
blood clots, treat with lowɀmolecular-weight heparin for the first 3 to 6 
months. After that, the guidelines vary somewhat in terms of next-step 
recommendations.

Å(Heparin inactivates thrombin which stops the formation of fibrin thus 
stopping clot formation. The side effect is bleeding.)

http://www.ascopost.com/issues/march-25-2016/anticoagulation-in-patients-with-cancer-
understanding-the-complexities-of-prophylaxis-and-management/



Long-Term Anticoagulation
ÅAn important study that might provide some data was presented at ASH 2015 byChatree

Chai-Adisaksopha, MD, and colleagues, demonstrating that some patients can be 
switched from lowɀmolecular-weight heparin to warfarin after 6 months.9The study 
evaluated data from the RIETE Registry, selecting 1,502 patients who completed 6 months 
of lowɀmolecular-weight heparin, then either continued lowɀmolecular-weight heparin or 
Ó×ÉÔÃÈÅÄ ÔÏ ×ÁÒÆÁÒÉÎ ÁÔ ÔÈÅ ÔÒÅÁÔÉÎÇ ÐÈÙÓÉÃÉÁÎȭÓ ÄÉÓÃÒÅÔÉÏÎȢ 4ÈÅÙ ÆÏÕÎÄ ÎÏ ÓÔÁÔÉÓÔÉÃÁÌÌÙ 
significant difference in recurrent venous thromboembolism between these groups (HR = 
0.67, 95% CI = 0.44ɀ1.02,P= .06) and no difference in major bleeding or total bleeding, 
although the number of events in both groups was low

ÅThe authors concluded that in patients with cancer-associated thrombosis who complete 6 
months of anticoagulation, switching to warfarin does not increase the risk of recurrent 
venous thromboembolism, major bleeding, or total bleeding as compared to continuing 
lowɀmolecular-weight heparin in selected patients. It showed that warfarin can be an 
acceptable alternative anticoagulant in patients who, for one reason or another, do not 
desire long-term treatment with lowɀmolecular-weight heparin.

Å(Warfarin blocks the formation of vitamin k dependent clotting factors. The side effect is 
bleeding.)

Chai-AdisaksphaC. et al. Switching to Warffarinafter 6-Month Completion of 
Anticoagulant Treatment for Cancer-Associated Thrombosis. Blood 2015 126:430



Aspirin and Cancer
ÅThere is convincing evidence that regular low-dose aspirin not only reduces 

vascular disease incidence and mortality [2,3], but also reduces the incidence and 
mortality of colorectal and other cancers [4ɀ7]. Furthermore, there is growing 
evidence which suggests that aspirin, used as an adjuvant treatment following a 
diagnosis of cancer, may reduce metastatic spread and may increase the survival of 
patients with cancer.

ÅIt appears likely that low-dose aspirin has a beneficial role as an adjunct treatment 
of cancer. Reductions in mortality are shown in colon cancer, probably in prostate 
cancer and possibly in breast and individual studies of several other cancers also 
suggest benefit. Aspirin benefit in colorectal cancers, and possible other cancers, 
may be restricted to patients with tumoursexpressing certain genetic mutations. 
However, other benefits of low-dose aspirin, including reductions in metastatic 
spread and in vascular events, including venous thromboembolism appear to be 
independent of these biomarkers, and so information on aspirin should be given to 
patients whatever the state of the possible biomarkers.

Elwood P. C. et al., Aspirin in the TreatmentofCancer: Reductions in Metastatic Spread and in Mortality: 
A Systematic Review and Meta-Analyses of Published Studies. PLoSOne. 2016; 11(4): e0152402.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4838306/#pone.0152402.ref002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4838306/#pone.0152402.ref003
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4838306/#pone.0152402.ref004
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4838306/#pone.0152402.ref007


Aspirin can cause stomach and 
intestinal bleeding which is fatal.  

Although the risk is low.



Is there anything that will dissolve the clot 
but will not prevent clotting such that there 

will be no bleeding side effect? 



Natto



ÅNatto is a Japanese 
traditional fermented 
food made from 
soybean with growing 
Bacillus 
subtilisvar.natto.



NKCP

Å&ÏÏÄ ÂÁÓÅÄ ÅØÔÒÁÃÔ ÏÆ Ȱnattoȱȟ Á *ÁÐÁÎÅÓÅ ÔÒÁÄÉÔÉÏÎÁÌ ÆÅÒÍÅÎÔÅÄ ÆÏÏÄ ÍÁÄÅ 
from soybean. 

ÅPurified filtrate of Bacillus subtilisvar. natto culture 

ÅPurification 

Åremoves most of distinctive odor of natto and its vitamin K2

Åyields an easy-to-eat food that has a wide variety of uses as a functional food. 

ÅContains proteolytic enzymes secreted byBacillus subtilisvar. natto (Bacillus 
subtilis var. natto -produced protein)

Åbalance clotting mechanisms in the blood.

ÅIn vitro and clinical studies have demonstrated that the consistent intake of 
NKCP over a prolonged period helps to maintain normal circulation. The 
safety of NKCP has been demonstrated in safety studies.



Single-dose LD50 5,000mg/kg

Repeated-dose

NOAEL

Males: > 1,325mg/kg body weight/day

Females: > 1,541mg/kg body weight/day

Mutagenicity Negative (± metabolic activation)

Antigenicity

(guinea pigs)

Negative for active systemic anaphylactic reaction (ASA) 

and passive cutaneous anaphylactic reaction (PCA)



Effect on bleeding 

time

(rats)

In rats orally given NKCP, a 0.5mm incision was made in 

the tail tip after 1 hour to measure bleeding time. NKCP 

at 300mg/kg did not prolong the bleeding time.

Interaction with 

warfarin

(rats)

NKCP at 250mg/kg was administered into the duodenum by 

the in situloop method in rats, in which bleeding time was 

delayed by treatment with warfarin, and blood collected 

after 6 hours was measured for coagulation time. The 

warfarin treatment significantly prolonged the coagulation 

time in comparison with the control group, but no added 

delay of coagulation was observed in the warfarin + NKCP 

treatment group compared with warfarin treatment group.



Long-term administration

(humans)

Twenty-three healthy adults were given NKCP at 250mg/day for 12 weeks, 

and no clinically significant adverse events were observed. There were no 

statistically significant changes in hematological or biochemistry tests.

Five healthy adults were given NKCP at 750mg/day for 6 consecutive weeks to 

study and observe changes in laboratory test values (hematological tests, 

biochemistry tests, and blood coagulation/fibrinolysis parameters) and adverse 

events. As a result, ELT shortened, t-PA decreased, and thromboplastinogen

activity test (TAT) increased but all values were within normal range. In addition, 

no adverse events were observed, suggesting NKCP safety.

High dose administration

(humans)

Eight healthy adults were given NKCP at 1,250mg/day for 7 consecutive days. 

Observation of clinical signs and laboratory tests were utilized to evaluate NKCP 

safety. There were no clinically significant adverse events. There were no 

abnormal changes in hematological or biochemistry tests.





Mechanism of Action

ÅInhibiting thrombus formationin vitroand in vivo

ÅDecreasing the viscosity of bloodin vitroand in vivo

ÅLysing thrombiin vitroand in vivo
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Mechanism of Action

ÅInhibiting thrombus formationin vitroand in vivo

ÅDecreasing the viscosity of bloodin vitroand in vivo

ÅLysing thrombiin vitroand in vivo

Does NKCP reduce PAI-1 levels?



Monitoring the effect of 
combined Lentin plus and NKCP with

liquid biopsy for circulating tumor cells
(representative cases)



Case: Pancreatic Cancer

















Cases: Breast Cancer













Case: Colon Cancer




