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Immune System Monitoring

Are You Well Equipped to

Fight Disease
Infections and Cancer?

NK cells play a key role in your immune system.
Tracking your NK cell activity can help your doctor assess
the strength of your immune system for fighting off
infections or cancer cells.

YOUR IMMUNE SYSTEM

Your immune system works much the same way an army would, protecting you from pathogens trying
to kill or damage your cells or organs.
Your natural defense system fights pathogens such as bacteria, viruses and abnormal cells such as tumor cells
to keep you healthy. When you have a strong immune system, you are more likely to be well protected against
infections, cancer and other diseases.

YOUR IMMUNE CELLS

There are two types of immune cells: the cells of the innate immune system and those of the adaptive
immune system.

The white blood cells in the innate system are your first line of defense and hold down the fort until the white
blood cells in the adaptive system are trained and ready to attack pathogens.
Innate Immune System

Adaptive Immune System

The white blood cells in the innate immune system,
which include NK cells, are always on patrol.
They guard the front line and recognize and kill
dangerous abnormal cells on sight.
This is known as “immunosurveillance”.

The adaptive immune system is made up of white
blood cells that are trained to target very specific
invaders; they are your “Special Forces”.
Unlike the frontline NK cells that kill all pathogens
on sight, these cells are trained to attack only specific
pathogens.

NATURAL KILLER (NK) CELLS

The cells in your innate immune system include natural killer (NK) cells, a type of white blood cell or
“lymphocyte.”

These cells play a key role in your immune system, as they are the first line of defense against dangerous
abnormal cells. When an abnormal cell appears, the NK cells immediately recognize it and initiate a process to
destroy it.
Upon detection, two things happen:

02

1

An NK cell attaches to the abnormal cell, causing a chain reaction that directly kills the cell (this is
called cytotoxicity -“cyto” for cell and “toxicity” for killing).

2

The NK cells work together to release a protein in the blood called cytokine (“cyto” for cell and “kine”
for movement).
The cytokines are messengers that call upon other cells in the immune system to help the NK cells kill
the abnormal cells (or help prevent tumor growth).
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NK CELL FUNCTION

NK cell function, also called NK cell activity, indicates how well your body can defend itself against
dangerous abnormal cells.

NK cell activity helps your doctor assess the strength of your immune system for fighting off infections or cancer cells.
Measuring NK cell activity does not tell your doctor if you have a disease or an illness; it does, however, help him
or her decide what other types of additional tests or follow-up you may need.
A number of conditions and diseases may affect your NK cell activity. For example, people who are highly
stressed or who are not sleeping or eating well may have lower NK cell activity.

NK CELL ACTIVITY AND CANCER

NK cell activity has been shown to be much lower in people with cancer.

Nevertheless, if your doctor finds that your NK cell activity is low, this does not mean you have cancer. Rather, it
may signal that you are at higher risk for cancer. Your doctor will discuss your test results with you and decide
(based on your clinical and family history and risk factors) whether you should be retested or have additional tests.

There are approximately 2 billion NK cells in your body at any one time.

Determining NK cell activity is just as important as performing other blood tests, such as a complete blood count.

Based on your NK cell activity results, your doctor may also recommend some lifestyle changes (weight loss,
exercise, diet change, smoking cessation, etc.) that could help to improve your immune system and improve
your ability to fight cancer and other diseases.

NK Vue® Kit

NK Vue® Kit is the first commercial test that measures
NK cell activity.
It is a simple and affordable blood test that requires
only 1 ml of fresh blood.
Your doctor can prescribe an NK Vue® Kit to measure
your NK cell activity and determine how well your
immune system is equipped to fight cancer and
other diseases.

Test Results

Based on your test results, your doctor will determine
whether further tests are required.
If your NK cell activity is low, your doctor may follow-up
with additional screening tests such as a PSA test,
mammogram, stool test or colonoscopy.
Talk to your doctor or visit www.nkmax.com for
more information about NK Vue™ Testing.
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NK Vue® Kit Overview

NK Vue™ is the first commercially available test to measure natural killer (NK)
cell activity, and is used for in vitro diagnostic monitoring of the immune status
of individuals.

MEASUREMENT OF NK CELL ACTIVITY

Measurement of NK cell activity has been shown to be a useful tool for assessing immunosurveillance,
which may reveal an underlying condition or disease where NK cell activity may be affected.

NK Vue® Kit is a simple test, requiring only 1 mL of blood, that measures the ability of NK cells to remove tumor
cells or infected cells present in whole blood. Your doctor can prescribe an NK Vue® Kit to measure your NK cell
activity and determine how well your immune system is equipped to fight cancer and other diseases.

RECOMMENDED TESTING ALGORITHM

Based on the current experience with NK Vue® Kit in Korea and Canada, we can provide the following
preliminary recommendations.

This recommendation is provided as a tool to help in the interpretation of results; it is not a guideline. This
recommendation may be changed at any time without notice when new clinical data becomes available.
Healthy
NK Cell activity;
Annual monitoring

Normal Value
(≥250 pg/ml)

NK Cell Activity
Test Result

Alert Value
(100-249 pg/ml)

Abnormal Value
(<100 pg/ml)
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Normal Value

Temporary low
NK Cell activity;
Annual monitoring

Alert Value

Closely monitor

Abnormal Value

Physician to decide on
additional diagnostic
testing to investigate
possible causes

Retest in
3-6 months

Retest in
2 weeks
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Who Needs NK Cell Activity Test
◈ Chronic disease(Life-style related disease) patients

◈ Easily infected people with virus of disease

◈ Long term exposed people to Endocrine-Disrupting
Chemicals

◈ People under the Chronic Fatigue

◈ Various cancer patients

◈ Excessively stressed-out people

◈ People of family history of cancer or hereditary

◈ Heavy smoker and heavy drinker

◈ Possible Patients for cancer recurrence and
cancer metastasis

Various application of the NK Cell Activity Test

Health Check-up

■ Regular health check-up
- Commonly provided in more than 2,000 clinical centers
and hospitals in Korea

■ Prediction of disease likelihood and early cognitive

testing as health screening complementary

- DNA test, Anti-oxidant test, Biological Age Test

Publication

• Metabolic status : Yonsei Med J. (Korea, 2018)
• Diabetes : J Diabetes Investig. (Korea, 2019)

Complementary Diagnostics

■ Complementary test to tumor marker tests
■ Sensitivity and specificity improvement

Publication

• Colorectal Cancer : Biochem Biophys Res Commun.
(Korea, 2014)
• Prostate Cancer : PLoS One. (Korea, 2013),
Cancer Epidemiol. (USA, 2019)
• Gastric Cancer : Oncotarget. (Korea, 2017)
• Hematologic Tumor : Int J Mol Sci. (Korea, 2019)

Pre-Screening

■ Screening before PET-CT and CT examination
■ Pre-examination for biopsy

■ Early detection of recurrence

Publication

• Colorectal Cancer : Gastroenterology (Canada, 2017),
J Gastroenterol Hepatol. (Korea, 2017)
• Prostate Cancer : Can J Urol. (Canada, 2017)
• Lung Cancer : Onco Targets Ther. (Korea, 2019)

Monitoring on Treatment

■ Predicting effects on various drugs and treatments
■ Monitoring after chemotherapy on cancer

Publication

• Colorectal Cancer : Ann Surg Oncol. (Canada, 2018)
• Prostate Cancer : J Formos Med Assoc. (Taiwan, 2020)
• Hematologic Tumor : Int J Mol Sci. (Korea, 2020)
• Pancreatic Cancer : J Gastroenterol Hepatol.
(Korea, 2020)
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NK Vue® AND DISEASE

Individuals with low cytotoxic activity of NK cells have been shown in an epidemiological study to be at
significantly higher risk of cancer. It has been well-established that decreased NK cell activity is found in
patients with a variety of solid tumors and large tumor burdens, and that this may be associated with development
of distant metastases. Families with high incidences of cancer have shown reduced NK cell activities compared
to control families.
Low NK cell activity has been found in patients with autoimmune disorders such as multiple sclerosis, rheumatoid
arthritis and lupus and in patients suffering from chronic fatigue syndrome. In the elderly, low NK cell activity
has been associated with increased risk of infections and associated morbidities, whereas well preserved NK
cell activity has been linked to increased longevity. Studies in colorectal and prostate cancers have shown
reduced NK cell activity in patients with those cancers.
NK Cell Activity and Colorectal Cancer

The correlation between low NK cell activity (as measured by NK Vue) and the presence of colorectal cancer
has been demonstrated in a published clinical trial. In a study of 41 patients with newly diagnosed colorectal
cancer, researchers at Yonsei University College of Medicine in Korea discovered that the NK cell activity of
patients in their study group was significantly lower than it was in the 41 healthy patients in the control group.1
In Canada, a large clinical trial evaluated 872 high-risk subjects undergoing colonoscopy. The study showed that NK
cell activity, as measured by a simple blood test, was able to predict a higher risk of colorectal cancer. Patients with
low NK cell activity had a 10-fold higher risk of colorectal cancer compared with subjects with high NK cell activity.2
NK Cell Activity and Prostate Cancer

The correlation between low NK cell activity (as measured by NK Vue) and the presence of prostate cancer has also
been demonstrated in a published clinical trial. In a study of 54 newly diagnosed, biopsyconfirmed prostate cancer
patients, researchers at Yonsei University College of Medicine in Korea found that NK cell activity in these patients
was significantly lower than it was in the 54 healthy individuals in the control group.3
An association between NK cell activity and prostate cancer was demonstrated in a 43 patient (men undergoing
prostate biopsy) study. Results showed that patients with NKA levels below 200 pg/ml had an 86% absolute risk of
having prostate cancer at biopsy.4
A clinical study was performed on 94 patients (men undergoing prostate needle biopsy for an elevated PSA and/or
abnormal DRE). The study analyzed NK cell activity in the blood and found that men scheduled for prostate biopsy
were five-times more likely to have a prostate cancer diagnosis when NKA levels were below 200 pg/ml, as measured
by NK Vue.5
NK Vue was approved by Health Canada in 2014 and the Korean Ministry of Food and Drug Safety in Oct 2012 and recognized as Novel Health Technology after assessment by NECA (National Evidence-based healthcare Collaborating
Agency) in June 2014.
Lee, S.-B. et al. A high-throughput assay of NK cell activity in whole blood and its clinical application. Biochem. Biophys. Res. Commun. 2014 Mar 14;445(3):584–590.
1

Jobin, G. et al. Association between natural killer cell activity and colorectacl cancer in highrisk subjects undergoing
colonoscopy. Gastroenterology. 2017 Oct;153(4):980-987.
2

Koo, K. C. et al. Reduction of the CD16(-)CD56bright NK cell subset precedes NK cell dysfunction in prostate cancer.
PLoS ONE. 2013 Nov 4;8(11):e78049.
3

Barkin J, et al. Association between natural killer cell activity and prostate cancer: a pilot study. Can J Urol. 2017
Apr;24(2):8708-8713.
4

Vidal AC, et al. Natural Killer cell activity and prostate cancer risk in veteran men undergoing prostate biopsy. Cancer
Epidemiol. 62:101578 [Epub ahead of print 1 Aug 2019] PMID: 31377571.
5
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Various Studies of the NK Cell Activity Test on Cancer
Colorectal Cancer

Complementary
Diagnostics

Prostate Cancer
Gastric Cancer
Hematologic Tumor
Colorectal Cancer

Pre-screening

Colorectal Cancer

Natural killer cell activity and prostate cancer risk in veteran men undergoing prostate
biopsy. (Cancer Epidemiol. 2019)
Natural killer cell activity for IFN-gamma production as a supportive diagnostic marker for
gastric cancer. (Oncotarget. 2017)
Natural Killer Cell Function Tests by Flowcytometry-Based Cytotoxicity and IFN-γ Production
for the Diagnosis of Adult Hemophagocytic Lymphohistiocytosis. (Int J Mol Sci. 2019)
Association Between Natural Killer Cell Activity and Colorectal Cancer in High-risk
Subjects Undergoing Colonoscopy. (Gastroenterology. 2017)
Association between Natural Killer Cell Activity and the Risk of Colorectal Neoplasia.
(J Gastroenterol Hepatol. 2017)

Lung Cancer

Clinical utility of a novel natural killer cell activity assay for diagnosing non-small cell lung
cancer : a prospective pilot study. (Onco Targets Ther. 2019)

Prostate Cancer

Prostate Cancer
Hematologic Tumor
Pancreatic Cancer
Metastatic cancer

(Prostate/Ovarian/Colorectal
Cancer)

Biomarker

Reduction of the CD16- CD56bright NK Cell Subset Precedes NK Cell Dysfunction in
Prostate Cancer. (PLoS One. 2013)

(Colon Polyps)

Colorectal Cancer

Monitoring of
Treatment
(Prognosis)

A high-throughput assay of NK cell activity in whole blood and its clinical application.
(Biochem Biophys Res Commun. 2014)

Lung Cancer

Association between natural killer cell activity and prostate cancer: a pilot study.
(Can J Urol. 2017)

Natural Killer Cell IFNγ Secretion is Profoundly Suppressed Following Colorectal Cancer
Surgery. (Ann Surg Oncol. 2018)

Lower postoperative natural killer cell activity is associated with positive surgical margins
after radical prostatectomy. (J Formos Med Assoc. 2020)
Variable Natural Killer Cell Activity in Hematological Malignancies at Diagnosis.
(Laboratory Medicine Online. 2018)

Delayed NK Cell Reconstitution and Reduced NK Activity Increased the Risks of CMV
Disease in Allogeneic-Hematopoietic Stem Cell Transplantation. (Int J Mol Sci. 2020)

Peripheral natural killer cell activity is associated with poor clinical outcomes in pancreatic
ductal adenocarcinoma. (J Gastroenterol Hepatol. 2019)
Correlation Between Natural Killer Cell Activity and Treatment Effect in Patients with
Disseminated Cancer. (Transl Oncol. 2019)
Natural Killer Cells as a Potential Biomarker for Predicting Immunotherapy Efficacy in
Patients with Non-Small Cell Lung Cancer. (Target Oncol. 2020)
Efficacy of natural killer cell activity as a biomarker for predicting immunotherapy
response in non-small cell lung cancer. (Thoracic Cancer. 2020)

Various Studies of NK Cell Activity test on Health Management
Metabolic status and

Complementary levels of physical activity
Diagnostics
Blood Test

Pre-Screening
Others

Reduced immunity
(Diabetes)

Reduced immunity
(Herpes zoster)

Smoking

Physical Inactivity and Unhealthy Metabolic Status Are Associated with Decreased Natural
Killer Cell Activity. (Yonsei Med J. 2018)

Association of neutrophil-to-lymphocyte ratio and natural killer cell activity revealed by
measurement of interferon-gamma levels in a healthy population. (J Clin Lab Anal. 2019)
Relationship between natural killer cell activity and glucose control in patients with type 2
diabetes and prediabetes. (J Diabetes Investig. 2019)
Relationship between natural killer cell activity and glucose control in patients with type 2
diabetes and prediabetes. (J Diabetes Investig. 2019)
Impact of Smoking on Human Natural Killer Cell Activity: A Large Cohort Study. (J Cancer
Prev. 2020)
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Worldwide

Headquarter : NKMAX

1F/6F, SNUH Healthcare Innovation Park, 172, Dolma-ro,
Bundang-gu, Seongnam-si, Gyeonggi-do 13605 Republic
of Korea
TEL +82-31-8017-8114
FAX +82-31-8017-8124

Canada : NKMAX Canada

16 Westminster Ave N, suite 201 Montreal-West(Quebec),
Canada H4X 1Z1
TEL +1-514-360-4681

USA : NKGenBiotech, Inc.

3001 Daimler Street Santa Ana, CA 92705
TEL +1-(949)-396-6830
info@nkgenbiotech.com
www.nkgenbiotech.com

Japan : NKMAX Japan Co., LTD.

〒810-0021 福岡県福岡市中央区今泉2-5-28
ノイラ天神501
TEL +81-(0)92-707-1868
FAX +81-(0)92-707-1869
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