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Why would anyone do a comprehensive genetic scan?
Just a few years ago regardless of price, you could not have gained the information that is now available in a private and confidential manner for a relatively modest cost.

Genetic studies have resulted in an unprecedented level of transparency and led to the clear understanding that every individual is defined by genetics and lifestyle. With this information you can make decisions that will make a positive impact on your health and well being.

Once alerted to specific risks you should work with your healthcare provider to take the appropriate steps.

The decision is yours alone.

A SUMMARY OF THE DISEASES INCLUDING CANCERS TESTED FOR BY THE VIAGUARD COMPLETE GENETIC SCAN

Breast Cancer
Breast cancer is by far the most common cancer affecting women worldwide, and is the most common cause of cancer death in women. If diagnosed early, most cases of breast cancer can be treated successfully.

A number of gene variants are known to increase the risk of developing breast cancer. Two are located on chromosomes 2 and 5, and one on each of the following chromosomes: 1, 3, 8, 10, 11, 14, and 16. A variant in the ESR1 gene on chromosome 6 contributes to the risk of breast cancer in East Asians, but not those of European descent. The different types of cells in various breast tissues give rise to different types of breast cancer, depending on where in the breast the cancer originates.

Research indicates that the MLK3 protein has a critical role in suppressing the spread of cancer in mammary tissue. Its activity is impaired by estrogens and progesterone leading to rapid cancerous growth and resistance to chemotherapy. The genetic linkages examined in the Viaguard cancer screen may influence MLK3 production.

A group of genetic breast cancer scan markers are linked to estrogen receptive-negative cancers. This type of cancer is much more resistant to treatment than estrogen receptive-positive breast cancer, which is often successfully treated with tamoxifan, an inhibitor of estrogen activity, unless as in some individuals, there is a hormonal resistance.

FXR, normally found in the liver, can cause the destruction of breast cancer cells by inhibiting the expression of the HER2 gene associated with many forms of breast cancer. Research efforts underway seek a manner of activating FXR in affected individuals.

Colorectal Cancer 

While smoking, obesity, and a poor diet play a contributory role in the development of colorectal cancer, it has been estimated that up to 30% of such cancers are genetically linked. Colorectal cancer is the fourth most common cancer, and the average risk that an individual will develop colorectal cancer in their lifetime is 6%. Individuals with a first-degree relative with colorectal cancer are twice as likely to develop a disease as the general population. 

The genetic variants that are studied and which have been linked to an increased risk for colorectal cancer are two variants located on chromosome 8 (one in the EIF3H gene and the other close to POU5F1P1) and then one variant on each of chromosomes 10, 11, 14 (close to the BMP4 gene), 15 (in the CRAC1 gene), 18 (in the SMAD7 gene) and 20. 

Lung Cancer 

Lung cancer causes more deaths worldwide than any other cancer. The single most important factor influencing the risk of developing lung cancer is smoking, but not all smokers develop lung cancer and some non-smokers do. Genetic factors may influence who ends up getting the disease. 

Studies have indicated there may be an association between the diagnosis of lung cancer and two specific variants in the genome. One variant is located on chromosome 15 within the nicotinic acetylcholine receptor gene cluster. In smokers, this same variant also increases the risk for Nicotine Dependence and Peripheral Arterial Disease. The second variant is located on chromosome 5 near the TERT gene. 

Advances in Detection

The earlier lung cancer is detected the better the chances of healing the patient, but in the initial stages tumor related complaints resemble a chronic inflammatory condition.

Until now the patient has to undergo complex invasive testing but there will hopefully soon be a better way.

After the patient blows into a piece of equipment for about 20 minutes the exhaled breath condensate is evaporated. The residue is tested to see if it contains certain bio-markers which can be identified by the use of antibodies, as being indicative of cancer cells. Diagnosis will be possible at an early pre-symptomatic stage with less trauma to the patient.

Basal Cell Carcinoma (Skin Cancer) 

Basal Cell Carcinoma is the most commonly occurring cancer in humans and occurs in three main forms: melanoma, basal cell carcinoma, and squamous cell carcinoma. Basal cell carcinomas are malignant tumours that originate in the basal cells lining the inner part of the epidermis, and account for 75% of all diagnosed cases. This type of skin cancer appears most frequently on areas of the skin exposed to the sun, and it is believed that exposure to UV-rays of the sun are the main risk factor. It is likely that an interaction of genes and environment cause basal cell carcinoma. A light complexion provides less protection from UV radiation than a dark complexion. Because skin, hair and eye colour are largely determined by genetics, basal cell carcinoma results from a mixture of genetic and environmental factors, but there are also genetic risk factors that appear to act independently of exposure to UV radiation. 

Three genetic variants may confer a significant risk of developing basal cell carcinoma in people of European descent. Two variants are located on chromosome 1, one of them close to the PADI6 and RCC2 genes and the third variant is on chromosome 5 near the TERT gene. These variants are not known to affect the hair, eye and skin color traits that are associated with poor UV protection. Therefore they probably represent risk factors that are separate from and therefore additional to UV radiation exposure. 
Thyroid Cancer 

Thyroid cancer is the most common endocrine cancer, and although it is the result of both environmental and genetic factors, it has one of the strongest genetic components of all cancers. Our cancer scan identifies the genetic variants and provides an interpretation of the associated risk for the development of thyroid cancer for individuals of European descent. 

Two genetic variants have been identified on chromosomes 9 and 14. The variants contribute to an increased risk of the two main types of thyroid cancer, papillary and follicular. Furthermore, the risk alleles are associated with younger age at diagnosis. 

Prostate Cancer 

Prostate Cancer is the most common non-skin-cancer among men. Genetic variants are a significant contributor to the risk of developing prostate cancer, in fact, of all cancer types, prostate cancer is most closely linked to genetic risk factors. Prostate growths can be benign (not cancer) or malignant (cancer), and in most cases, is a relatively slow growing cancer which may take a number of years to become detectable. 

There are thirteen genetic variants that are known to increase the risk of developing prostate cancer: three in the chromosome 8q24 region, two on chromosome 17q (one of which is located within the TCF2 gene) and one on each of the following chromosomes: 2, 3, 5, 6, 7, 10, 11, and X. 

Men with a single relative with prostate cancer are twice as likely to develop prostate cancer, while those with two or more relatives are nearly four times as likely to be diagnosed with the disease. The risk is even higher if the affected family members were diagnosed before the age of 65. 

Bladder Cancer 

Urinary bladder cancer is the sixth most common form of cancer and has been linked to exposure to various types of toxic substances such as cigarette smoke and industrial chemicals, but genetic factors play a significant role. The risk of bladder cancer is three times greater in men than in women, and increases with age. 

The genetic factors that play a significant role include three genetic variants on chromosomes 3, 5, and 8 that increase the risk of developing bladder cancer.
Ulcerative Colitis

Ulcerative colitis is an inflammatory condition of the colon

Ulcerative colitis belongs to a group of diseases known as inflammatory bowel diseases (IBD), or diseases that cause inflammation in the digestive tract. In ulcerative colitis, small ulcers develop in areas where inflammation has damaged or killed the cells lining the colon. These ulcers usually become infected, which along with the bleeding, causes the colon to empty frequently, resulting in cramping abdominal pain and diarrhea.
Nine genetic variants, on chromosomes 1, 3, 6, 10, 12 and 18 have been associated with increased risk of developing ulcerative colitis. Of these, four variants, on chromosomes 1, 3, 10 and 18, have also been associated with increased risk of developing Crohn’s Disease.

Venous Thromboembolism

Deep vein thromboses most often occur in leg veins

When a blood clot (thrombus) forms inside a person´s vein, he or she is said to suffer from venous thrombosis. If the vein affected by a blood clot is deep inside the body, rather than close to the surface of the body, the condition is referred to as deep vein thrombosis (DVT) and most often occurs in the veins of the legs or pelvis.

Venous blood clots can break off and lodge in the lungs

Patients with deep vein thrombosis are in danger of suffering a pulmonary embolism, which occurs when a venous blood clot breaks off (completely or partially), travels with the bloodstream and lodges in one of lung’s narrow arteries. The resulting blockage of blood flow can cause permanent damage to the affected lung, heart failure and death.

A number of genetic factors contribute to the risk of VTE

It is believed that a number of genetic factors contribute to the development of venous thromboembolism. One of these is Factor V Leiden, a mutation in the Factor V gene on chromosome 1 that results in thrombophilia, or an increased tendency to form abnormal blood clots in blood vessels. Individuals with this mutation have a three to four-fold increased risk of developing venous thromboembolism in their lifetime. The Factor V Leiden variant is quite common in populations of European ancestry, but less common in other ethnicity groups. Scientists have confirmed the association of two more variants on chromosomes 4 and 9 with increased risk of developing venous thromboembolism.

Multiple Sclerosis
Multiple sclerosis is an inflammatory disease of the central nervous system

Multiple sclerosis causes inflammation within the brain and spinal cord (the central nervous system) which destroys myelin, the protective layer that covers the nerves. This can result in multiple areas of scar tissue (sclerosis) and leads to slower or blocked nerve impulses, resulting in the signs and symptoms of MS.

The most common neurological disability in young adults

Multiple sclerosis is the most common cause of neurological disability in young adults. Approximately 90% of affected individuals are diagnosed before the age of 60 and most of them are between 20 and 40 years of age. Less than 5% are diagnosed before puberty. The prevalence varies with geography, ethnicity and gender, and is highest in white populations living in temperate regions. In Europe and North America, the prevalence is 1 in 800 (1 in 1200 males and 1 in 600 females), with an annual incidence of 2 to 10 per 100,000 individuals.

Genetic factors contribute to the development of multiple sclerosis

The risk of developing MS is in part genetically determined. Eight genetic variants have been found to increase the risk of developing MS. They are located on chromosomes 1, 5, 6 (in the HLA-DRA region), 10, 11, 12 and 16.

Kidney Stones

Some people are more susceptible to forming kidney stones, and genetics play a significant role

Kidneys filter our blood and produce urine to rid the body of waste products

The kidneys filter our blood; they remove waste products from the body and help regulate various chemicals important for body function. The waste products are deposited into urine, which drains from the kidneys into the bladder through narrow tubes called ureters. When the bladder fills and there is an urge to urinate, the bladder empties through the urethra, a much wider tube than the ureter.

In some people chemicals in the urine crystallize and form stones

Kidney stones are solid accretions of minerals that are normally dissolved in urine. They can form either inside the kidneys or within the bladder. In general, kidney stones develop as a result of an abnormally high concentration of substances such as calcium and uric acid, which accrete as crystals when there is not enough fluid to dilute them. The size of kidney stones can vary from that of a grain of sand to the size of a golf ball.

Scientists at have found a common genetic variant in the CLDN14 gene on chromosome 21 that is associated with increased concentration of urinary calcium and risk of developing kidney stones.

Asthma

Asthma is a chronic lung disease that inflames and narrows the airways

Symptoms of Asthma include difficulty in breathing, wheezing, coughing, and a feeling of tightness in the chest. Asthma can be mild, with signs and symptoms occurring only with exercise or exposure to an allergen, or it can be severe and require frequent hospitalizations. In rare but very severe cases, asthma can be deadly.

Asthma affects people of all ages, but most often starts in childhood

Asthma is a common chronic disease, affecting over 300 million people around the world. Onset of asthma typically begins in childhood but it can also start later in life (adult onset). Approximately 1 in every 10 people will develop asthma during their lifetime. In the United States, about 20 million people have been diagnosed with asthma; of these, nearly 9 million are children.

Genetics contribute to the risk of developing asthma

Genetic factors are known to play a significant role in the development of asthma. Three common genetic variants, on chromosomes 2 (in the IL1RL1 gene), 9 (near the IL33 gene) and 17 (near the ORMDL3 gene), have been associated with an increased risk of developing asthma.

Atrial Fibrillation

Atrial fibrillation is the most common heart-rhythm disturbance

An estimated 2.3 million American adults have been diagnosed with atrial fibrillation and the risk of developing this condition at any time after the age of 40 has been found to be 20-25% in individuals of European and East Asian descent.

The irregular and often rapid heart rate can result in poor blood flow

Atrial fibrillation is caused by disruption of the normal functioning of the electrical system in the atria, the two upper chambers of the heart. Normally the electrical system stimulates the atria to contract regularly and in coordination with the ventricles, the lower chambers of heart. In atrial fibrillation the atria are stimulated to contract very irregularly and rapidly, up to 350 to 600 times per minute. This results in ineffective and uncoordinated contraction of the atria – the atria essentially quiver instead of contracting. Although a natural checkpoint between the upper and lower chambers protects the ventricles from overstimulation, the contraction rate of the ventricles (which is the same is the actual heart rate or pulse) is still irregular in atrial fibrillation and can be up to 220 beats per minute when not treated. Occasionally the pulse rate is very slow, necessitating pacemaker placement.

Genetics contribute significantly to the risk of atrial fibrillation

Genetic variants are known to contribute to the risk of atrial fibrillation and up to a third of patients with AF have a family history of the disease. Scientist have discovered two common genetic variants that increase the risk of AF; near the PITX2 gene on chromosome 4 and in the ZFHX3 gene on chromosome 16.

Chronic Kidney Disease
The kidneys are a pair of bean-shaped organs located on either side of the spine, just below the rib cage. Each kidney contains about a million tiny blood-filtering units called nephrons. Each nephron contains a glomerulus, that filters and conveys waste from the blood and into the urine. Neprhons also carry a small blood vessel that returns the filtered blood back to the body´s circulatory system. It is in this way that the kidneys fulfill their primary function – to remove waste products and excess water from the blood and deliver them to the bladder as urine. The kidneys also help control blood pressure and regulate red blood cell production in the bone marrow.

Early diagnosis of Chronic Kidney Disease is crucial

In advanced stages, Chronic Kidney Disease can ultimately lead to complete kidney failure and the need for dialysis or kidney transplantation. People with Chronic Kidney Disease also have an increased risk of developing cardiovascular diseases and side-effects to various medications. As a result, early diagnosis and treatment are crucial to slow down kidney damage and concomitant health problems.

Research suggests that this disease has a strong familial component. Recently, scientists identified a common genetic variant (rs4293393-T), associated with increased risk of Chronic Kidney Disease. This variant is positioned next to the UMOD gene on chromosome 16p12, which encodes the protein uromodulin (sometimes called the Tamm-Horsfall protein), which is the most abundant protein in urine.

Chronic Lymphocytic Leukemia

Chronic lymphocytic leukemia (CLL, also called chronic lymphoblastic leukemia) is a form of cancer affecting a subgroup of white blood cells called lymphocytes, which are produced in the bone marrow. Lymphocytes, along with other white blood cells, have a special role in protecting the body from infections caused by germs such as bacteria and viruses. They are programmed to divide and multiply when they come into contact with foreign antigens found on germs, and to help rid the body of the infectious agents.

Normally, the bone marrow produces different types of blood cells, which are released into the blood stream as needed. When blood cells die, the bone marrow replaces them with new ones. This continuous cycle becomes disturbed in people who have Chronic Lymphocytic Leukemia (CLL). The bone marrow starts producing abnormal lymphocyte cells that are unable to fight infections, but multiply in number. As these cancerous cells build up in the blood and bone marrow, often over long periods of time, the body has relatively fewer healthy lymphocytes. This reduces the overall ability of blood cells to fight infection. The proliferation of abnormal lymphocytes in the blood and bone marrow also affects other types of blood cells, causing symptoms such as anemia (due to fewer red blood cells) and an increased tendency for bleeding (due to fewer platelets).

Symptoms of Chronic Lymphocytic Leukemia (CLL) can include anemia, fatigue, weight-loss, night-sweats, and enlarged lymph nodes. In many cases however, people with CLL can be symptom-free for years or even decades. A more serious and symptomatic disease develops if cancerous lymphocyte cells in the blood start invading other parts of the body, such as the lymph nodes, bone marrow, liver, or spleen.

Six genetic variants, on chromosomes 2, 6, 11, 15 and 19, have been associated with increased risk of developing CLL. The Complete Scan identifies these variants and provides an interpretation of the associated risk of CLL for individuals of European descent. At the current time, risk information for other ethnicities is not available for these variants.

Heart Attack

The heart is a hard-working muscle that pumps blood throughout the body. To function properly, the heart muscle needs oxygen, which is supplied by the coronary arteries wrapped around the surface of the heart. In coronary heart disease, the build-up of fat, cholesterol, and other substances collectively referred to as plaque, on the inner lining of the coronary arteries causes them to become thicker, harder, and narrower. This disease process is known as atherosclerosis. If the build-up of plaque within a coronary artery cuts off blood flow to the heart muscle, a heart attack occurs.

A heart attack, also called myocardial infarction (MI), is a serious event. When a coronary artery is completely blocked a portion of the heart muscle is deprived of a necessary supply of oxygenated blood, which can cause serious damage in a matter of minutes. Depending on how much of the heart muscle is damaged, heart function can be anywhere from mildly to severely impaired. Severe heart attacks, accompanied by extensive damage to the heart muscle, can result in heart failure and even death.

The Complete Scan identifies nine common genetic variants associated with an increased risk of heart attack in people of European descent, located on the following chromosomes: 1, 2, 3, 6, 9, 10, 12 and 21. The variant near the CDKN2A/2B genes on chromosome 9 is a particularly strong risk factor for early-onset heart attack (occurring earlier than 50 years of age in men and 60 years of age in women). A variant in the BRAP gene on chromosome 12 contributes to the risk of heart attack in East Asians but not people of European descent

Hyptertension
Blood pressure is the force of blood pushing against the walls of the arteries. It is measured in mmHg (millimeters of mercury) and recorded as two numbers:

· Systolic pressure is the higher number, representing the pressure in the arteries as the heart contracts and pumps blood into the system. 

· Diastolic pressure is the lower number, representing the pressure in the arteries when the heart relaxes between beats.

These two numbers combined provide doctors with information about how forcefully the heart pumps blood around the body and to some extent, how much resistance there is in the arteries. High systolic or diastolic pressure can be an indication of a disease called hypertension or high blood pressure.

Normal blood pressure in adults is 120/80 mmHg or less

Normal blood pressure in adults is less than 120 mmHg systolic and less than 80 mmHg diastolic (written as 120/80 mmHg or 120 over 80). Although normal blood pressure for an individual can vary somewhat with height, weight, fitness level, age, and general health, the American Heart Association has, on the basis of extensive research, defined blood pressure categories according to how much risk they entail for developing other diseases associated with the wear and tear of prolonged elevated blood pressure.

The chart below shows the blood pressure categories defined by the American Heart Association, listed by order of increasing risk:

	Blood Pressure
Category
	Systolic
(higher number)
	
	Diastolic
(lower number)

	Normal
	< 120 mmHg
	and
	< 80 mmHg

	Pre-
hypertension
	120 – 139 mmHg
	or
	80 – 89 mmHg

	Hypertension 
Stage1
	140 – 159 mmHg
	or
	90 – 99 mmHg

	Hypertension 
Stage2
	> 160 mmHg
	or
	> 100 mmHg

	Hypertensive
crisis
	> 180 mmHg
	or
	> 110 mmHg


Hypertension often has no warning signs or symptoms

Hypertension is defined as blood pressure of 140/90 mmHg or above on three consecutive measurements at least six hours apart. Blood pressure this high is a risk factor for many diseases. Over time, the increased workload on the heart weakens it and contributes to atherosclerosis (the thickening of the arteries due to fat and cholesterol depositions), thereby increasing the risk of coronary heart disease and stroke, which are among the leading causes of death in the United States. High blood pressure can also lead to other conditions, such as heart failure, kidney disease, and blindness. High blood pressure is especially dangerous because it often has no obvious warning signs or symptoms and can therefore remain undiagnosed and untreated long enough to cause damage.

High blood pressure is common, but too often goes undetected

An estimated 1 billion people worldwide have hypertension, and this number is expected to increase to 1.56 billion people by the year 2025. This translates to about 1 in 4 adults being afflicted with hypertension worldwide. Currently, about 1 in 3 Americans are thought to have hypertension, and a third of them probably do not know it.

It is generally accepted that genetics and the environment contribute evenly to hypertension. However, estimates regarding the importance of genetic factors in hypertension (heritability estimates) vary considerably among populations, from as low as 15% to as high as 70%. This variation reflects both genetic differences among populations.
Recently, scientists have discovered five common genetic variants that are significantly associated with individual differences in systolic or diastolic blood pressure and hypertension. These are located on chromosomes 1, 10, 12 and 15.

Exfoliation Glaucoma
Glaucoma – a group of eye diseases that gradually steal sight

Exfoliation Glaucoma occurs when the fluid pressure inside the eyes slowly rises to abnormal levels because of insufficient recirculation of the fluid of the eye. In glaucoma, deterioration of the optic nerve leads to progressive loss of the field of vision. Open Angle Glaucoma (OAG), which is characterized by painless loss of vision, constitutes the majority of glaucoma cases. OAG may be divided into Primary Open Angle Glaucoma (POAG) and Secondary Glaucoma (SG). POAG is without an identifiable cause of resistance to eye fluid recirculation, whereas in SG the outflow resistance is of a known cause. The most common cause of SG is exfoliation glaucoma that may be responsible for 10 to 30% of all glaucoma, depending on the population.

Known genetic variants increase the risk of exfoliation glaucoma

Genetic factors are known to contribute considerably to the development of glaucoma. Two sequence variants in a gene called LOXL1 have been found to increase the risk of developing exfoliation glaucoma. The effect is thought to be caused by exfoliation syndrome, which is characterized by accumulation of abnormal deposits on surfaces in the front part of the eye.

Gallstones
The Gallbladder is a small, pear-shaped organ located below the liver.

Its primary purpose is to store and deposit gall (also called bile), a digestive liquid produced by the liver. After a meal, the gallbladder contracts and sends the bile into the intestine, where it helps with digestion, mainly of fats. When a meal has been digested, the gallbladder relaxes and fills up again with bile from the liver.

Under certain conditions substances found in bile crystallize and accumulate to form one or more gallstones in the gallbladder. Gallstones can vary in size from a grain of sand to a large pebble. The cause of gallstones is not completely known, but scientists believe they form when the bile contains too much cholesterol:http://www.nlm.nih.gov/medlineplus/cholesterol.html, too much bilirubin, not enough bile salts, or when the gallbladder does not empty completely or often enough.

The Complete Scan identifies a variant (rs6756629) in the ABCG5/ABCG8 gene region on chromosome 2 and provides an interpretation of the risk for developing gallstones that is associated with this variant in customers of European descent. Risk information for other ethnicities is currently unavailable.
Gout

Uric acid is produced by the body when it breaks down purines, substances that are found naturally in the body and in food.

Purines are particularly rich in certain foods, such as liver, anchovies, herring, asparagus and mushrooms. Normally, uric acid dissolves in the blood and passes through the kidneys into the urine. However, when the body either produces too much uric acid or the kidneys excrete too little uric acid, it can build up, forming sharp, needle-like urate crystals in joints or surrounding tissues that cause sudden inflammation, pain, swelling and stiffness in the affected joint, a condition referred to as gout. However, people with elevated levels of uric acid in their blood do not always develop gout and conversely, not everyone that experiences repeated attacks of gout have elevated levels of uric acid.

Gout usually attacks the big toe (approximately 75% of first attacks), but it can also affect other joints such as the ankle, heel, instep, knee, wrist, elbow, fingers, and spine. Untreated and chronic gout can lead to deposits of hard lumps of uric acid (tophi lumps) in and around joints, kidney stones and decreased kidney function.

Approximately one million people in the United States suffer from attacks of gout. Gout is about nine times more common in men than in women. Among the male population in the United States, approximately 10% have hyperuricemia.

Two genetic variants have been found to be associated with gout. The first variant is in the GLUT9/SLC2A9 gene and the second is in the ABCG2 gene.

Hemochromatosis

In hereditary hemochromatosis (HH) more iron is absorbed than is needed.

With the exception of menstruation in women, the human body has no natural means of getting rid of extra iron. As a result, iron builds up in individuals with HH and is deposited throughout the body. Over time iron can reach toxic levels in tissues, causing dysfunction and failure in major organs such as the liver, pancreas, heart, thyroid, pituitary gland, and joints.

Hereditary hemochromatosis can have a variety of symptoms, ranging from mild conditions like fatigue, weakness, abdominal and joint pain to more severe ones associated with failures in the aforementioned organs. Undiagnosed and untreated, HH can have serious consequences over time, including increased risk for liver diseases, heart problems, arthritis, depression, impotence, infertility, hypothyroidism, pituitary hormone deficiency, diabetes and even some forms of cancer.

Hereditary hemochromatosis is caused by mutations in the HFE gene on chromosome 6. There are more than 20 known mutations in the HFE gene, but the most important for HH identified to date are two sequence variants, C282Y and H63D. The C282Y mutation explains 80 to 90 percent of all diagnosed cases of HH in populations of northwestern European ancestry.

Ovarian Cancer

Ovaries are reproductive glands found only in women. In addition to producing sex hormones, the ovaries produce and release eggs

Normally, women have a pair of ovaries, one on each side of the uterus, situated just below the opening to the fallopian tubes. At birth, the ovaries already contain millions of eggs cells (oocytes), which remain in an immature state until puberty. When triggered by the hormones of the menstrual cycle, some eggs start maturing each month but usually, only one egg reaches maturity during each cycle. The mature egg is released from the ovary in a process called ovulation. The egg then travels through the adjoining fallopian tube to the uterus. During its journey, the egg may be fertilized with male sperm and pregnancy can occur.

The ovaries are also the main source of the female hormones, estrogen and progesterone. These hormones control the development of female body characteristics and regulate a woman´s menstrual cycle and pregnancy.

Ovarian cancer can occur in one or both ovaries

There are different types of ovarian tumors classified according to the kind of cells the tumor started from and whether the tumor is benign or cancerous. The three main types of ovarian tumors are:

· Epithelial tumors – start from the cells that cover the outer surface (epithelium) of the ovary and are the most common type of ovarian cancer (≥ 80%). 

· Germ cell tumors – start from the ovarian cells that give rise to the egg cells, and are much rarer than epithelial tumors.

· Stromal tumors – start from connective tissue cells that hold the ovary together and produce the sex hormones. This is the rarest type of ovarian cancer
The Complete Scan identifies this genetic variant in the 9p22.2 region and uses it to provide female customers of European descent with a personalized interpretation of their genetic risk for developing ovarian cancer.

Please note that our genetic scan does not identify the rare genetic mutations in the BRCA2, CDKN2A or HNPCC genes or those underlying the rare familial conditions mentioned above.
Peripheral Arterial Disease

PAD reduces blood-flow to head, arms, and legs

In peripheral arterial disease (PAD) the arteries that carry blood to the head, organs, or arms and legs, become narrowed or blocked due to fatty deposits on their inner lining. This atherosclerotic process is similar to the one that leads to coronary heart disease (CHD) and indeed, people with PAD sometimes also suffer from CHD. Peripheral arterial disease can occur in arteries anywhere in the body outside the heart, but most commonly in those of the legs and pelvis.

Early symptoms include leg pain when walking

The narrowing of arteries compromises normal blood flow and causes symptoms which vary with the severity of the disease. The earliest symptoms of PAD include leg pains and cramping associated with physical activity that subside with rest. This characteristic symptom of PAD is called claudication.

It is estimated that PAD affects over 10% of the adult population in the industrialized world and one in five over the age of 75. In the United States about eight million people over the age of 40 are thought to have PAD. The condition often goes undetected as the symptoms can be elusive or absent.

The complete scan will identify the risk variant rs1051730 on chromosome 15 and provides interpretation of the associated risk for development of PAD in individuals of European descent. Insufficient information is currently available about the association of this variant to PAD in individuals of other ethnicities.
Testicular Cancer

In addition to producing sperm, the testicles (testes) are also the main source of the male hormone testosterone

The testicles are reproductive glands found only in men

These two small organs are located within the scrotum and are held in place by the spermatic cord, which also contains the vas deferens (the narrow seminal fluid tubes), as well as the arteries, veins and nerves that are connected to the testicles (see figure of the male reproductive system). In addition to producing sperm, the testicles are also the main source of the male hormone testosterone, which controls the development of male body characteristics such as the deep voice, beard growth, muscle development, and male sex drive.

Testicular Germ Cell Tumors (TGCT) are the main type of testicular cancer

The testicles contain various kinds of cells which can develop into different types of cancer in one or both of the testicles. The two main types of primary testicular cancer (cancer that starts within the testicles) are:

· Germ cell tumors – develop from the germ cells that make sperm. These are most common, comprising about 90% of all testicular cancer. Based on the characteristics of the cells in this type of tumor, germ cell tumors are further classified as seminomas (a slow-growing testicular cancer usually found in men in their 30s and 40s) and nonseminomas (a more common type of testicular cancer that tends to grow more quickly than seminomas). 

· Stromal tumors – grow in other parts of the testicles, such as the cells that make hormones. These are much rarer than germ cell tumors, usually occur during childhood and are very rarely cancerous

Hereditary factors have long been known to play a role in the development of testicular cancer. However, researchers only recently found the first evidence of specific genetic variations, on chromosomes 5, 6 and 12, that increase the risk of developing testicular germ cell tumors, the most common form of testicular cancer.

Rheumatoid Arthritis
Rheumatoid arthritis (RA) is a chronic inflammatory autoimmune disease of the joints.

It is a progressive disease that can lead to long-term joint damage, resulting in chronic pain, loss of function, and disability.

RA is also a systemic disease, which means it can affect other organs in the body including the skin, heart, lungs, eyes, and muscles.

RA is thought to affect approximately 2.1 million Americans, or 1% of the US population. In Asia the prevalence is similar. About 60% of RA patients are unable to work 10 years after the onset of disease. RA can affect anyone, including children, but 70% of people with RA are women. Onset usually occurs between 30 and 50 years of age.

Genetic variants are known to increase the risk of developing Rheumatoid arthritis; a variant in or near the HLA-DRB1 gene on chromosome 6p, the PTPN22 gene on chromosome 1, the STAT4 gene on chromosome 2, the IL23 gene on chromosome 4, the TRAF1-C5 gene on chromosome 9, the OLIG3-TNFAIP3 gene region on chromosome 6q and in the PADI4 gene on chromosome 1. Of these the HLA-DRB gene contributes by far the strongest effect to the risk of developing Rheumatoid arthritis. The PADI4 gene contributes to the risk of RA in East Asians but not people of European descent.

Celiac Disease
Celiac disease is caused by an abnormal immune reaction

Celiac disease (CD) (also known as coeliac disease, celiac sprue, nontropical sprue, and gluten sensitive enteropathy) is caused by an abnormal immune response to wheat gluten and similar proteins in barley and rye. Some people with Celiac Disease may also have a reaction to oats. The immune reaction results in injury to the tissues lining of the inside of the small intestine that can interfere with the ability to absorb nutrients from food.

Celiac Disease symptoms range from mild to severe and can include fatigue, anemia, diarrhea, abdominal discomfort, weight loss, vomiting, and mouth ulcers. In children, Celiac Disease can stunt growth and have a significant impact on overall development. If left untreated, the disease can lead to other serious conditions, such as osteoporosis (thinning of the bones), infertility, and certain types of cancer.

Several genetic variants have been found to contribute to the risk of developing Celiac Disease; most importantly a variant in the HLA-DQA1 region on chromosome 6. The other variants are in or close to the following genes: RGS1 on chromosome 1, IL1RL1 / IL18R1 / IL18RAP / SLC9A4 on chromosome 2, CCR1 / CCR3, IL12A / SCHIP1 and LPP on chromosome 3, IL2 / IL21 on chromosome 4, TAGAP on chromosome 6 and SH2B3 / ATXN2 on chromosome 12.

Abdominal Aortic Aneurysm

Abdominal Aortic Aneurysms are bulges in weakened sections of the aorta

The aorta is the body´s largest artery, carrying blood from the heart to smaller branch arteries. An aortic aneurysm is an abnormal weakening of parts of the aorta. The pressure from blood flowing through the aorta can cause the weakened part to bulge. An aneurysm can stretch the aorta wall to the extent that it finally bursts or ruptures. A ruptured aneurysm can cause severe internal bleeding and leads to death in over 65% of instances. Fortunately, especially when diagnosed early, an aortic aneurysm can be treated, or even cured, with highly effective and safe treatments.

Genetics contribute to the risk of developing Abdominal Aortic Aneurysm

Research suggests that AAA has a strong familial component. This indicates that there is an important genetic contribution to the risk of developing AAA. Our scientists have identified a common genetic variant on chromosome 9 that is associated with increased risk of AAA (See Helgadottir et al, 2008). The same variant also increases the risk of Heart Attack in individuals of both European and Asian ancestry and Brain Aneurysm in European individuals.

Brain Cancer-Glioma

There are two main types of brain cancer. One is primary brain cancer, which starts in the brain. The other is metastatic or secondary brain cancer, which starts in another part of the body (for example from cancer of the lung or breast) and spreads to the brain through the bloodstream (that is through metastasis).

There are several different types of gliomas

Brain tumors can be either benign (non-cancerous) or malignant (with cancer cells that multiply uncontrollably). A glioma is a malignant primary brain cancer that originates from so-called glial or neuroglial cells found within the brain and spine. There are several different types of gliomas determined by the type of glial cell that gives rise to the tumor. The most common type of glioma is the astrocytoma
Gliomas develop due to interactions between genes and toxins

It is thought that most brain tumors can be traced to interactions between genes and toxins. Recent scientific research has uncovered several genetic variants linked to an increase in the risk of glioma. These genetic variants are found on chromosomes 5, 8, 9 and 20 (see Shete et al, 2009). Interestingly, the genetic variant on chromosome 9 is near to the genes CDKN2A and CDKN2B, which help suppress the development of malignant cells. This raises the possibility that the chromosome 9 variant somehow impairs this important function.

Crohn’s Disease
A chronic disease of the digestive system

Crohn’s disease (CD) is a chronic inflammatory disease in which the body’s immune system overreacts, causing inflammation of the intestine. Crohn’s disease can associate with other health issues, such as liver problems, arthritis, and skin and eye problems.

Mostly affects the lower part of the small intestine

Crohn’s disease can affect any part of the gastrointestinal tract but most commonly it affects the end of the small intestine (the ileum) and the beginning of the large intestine (the colon). All layers of the intestine may be involved and between patches of diseased bowel there can be normal healthy bowel.

Genetics play a significant role

Genetic factors are known to play a significant role in the development of CD. To date 29 genetic variants have been found that increase the risk of developing CD. One variant is located on each of the following chromosomes: 2, 3, 7, 8, 11, 13, 16 and 18 and more than one variant is located on the following chromosomes: 1, 5, 6, 9, 10, 17, 21. Of these, four variants, on chromosomes 1, 3, 10 and 18, have also been associated with increased risk of developing Ulcerative Colitis.

Chronic Obstructive Pulmonary Disease

COPD is a group of lung diseases

COPD is one of the most common lung disorders in adults. It is one of the leading causes of death in developed nations and affects both men and women. The term COPD refers to a group of lung diseases that cause inflammation and excess mucus in the airways of the lungs (called bronchi and bronchioles), leading to obstructed air flow from the lungs. As the disease progresses, people find it harder to remain active due to shortness of breath.

Emphysema and chronic bronchitis are the two main types of COPD diseases. In some cases both diseases may be present at the same time.

Scientists have now identified three genetic variants that confer increased risk of developing COPD. We analyze your patients’ DNA, identifiy these variants and use them to provide customers of European descent with a personalized interpretation of their genetic risk for developing COPD.

Essential Tremor

The most common neurological disorder

Also known as ‘benign essential tremor’ or ‘hereditary tremor’, this type of tremor is called ‘essential’, because it occurs in otherwise healthy people and does not have a known cause. Essential tremor (ET) has not been linked to other neurological conditions, is not caused by injury nor is it a side-effect of medication.

Comes in two main forms

This condition comes in two main forms: ET with head tremor and young-onset ET (i.e. that starts at an earlier age than is usual). If ET occurs in more than one member of a family, it is referred to as ‘familial’.

Characterized by hand-tremors when eating and writing

ET is sometimes confused with Parkinson´s disease. However, while Parkinson´s disease is characterized by resting tremor, stiffness and slowness of movement, ET is most frequently characterized by tremors that occur in certain postures of the body, for example in the arms or hands during voluntary movements such as eating and writing. There is sometimes also tremor of the head and voice, but legs are rarely affected. ET can be aggravated by emotional stress, fever, physical exertion, or low blood sugar. ET often impairs writing, drinking, eating and various other activities of daily life.

Environmental factors may play a role in the risk of developing ET, but the majority of ET cases are thought to be familial, that is, attributable largely to genetic factors. Linkage studies have identified regions on chromosomes 3q13 (ETM1) (4) and 2p24.1 (ETM2) that are thought to underlie some cases of familial ET. However, the actual sequence variants in these regions have yet to be identified.

Scientists have identified a sequence variant, located in the LINGO1 gene on chromosome 15q24.3, that is associated with an increased risk of developing ET. The associated risk was observed in both the familial and sporadic form of ET.

Obesity
Obesity, defined by the World Health Organization as a body mass index (BMI) greater than 30 kg/m², is an ever increasing problem in most regions of the world.

It is estimated that there were more than 400 million obese individuals over the age of 15 worldwide in 2005 and this number is projected to rise to over 700 million by 2015. The prevalence of obesity among adults in the US is 32.2% and in 2005 the number of obesity -related deaths was calculated to be over 100,000 per year. Overweight and obesity among American children (ages 6-19 years) has risen dramatically in the last decade, with a prevalence of more than 17%. The prevalence of adult obesity in Europe varies by country, but is as high as 20% for men and 30% for women.

Obesity is known to run in families, but despite considerable efforts, mainly rare genetic variants have been identified that increase the risk of becoming obese. However, scientists have recently discovered new variants, bringing the total to 11 variants in 11 regions of the genome, that increase an individual’s risk of being obese.

Pancreatic Cancer

Pancreatic cancer has a poor prognosis. Knowing your patients’ genetic risk can raise your awareness of this rare and deadly cancer.

The pancreas makes insulin and other digestive hormones and enzymes

The pancreas is a gland located deep in the abdomen, behind the stomach and in front of the spine. It is surrounded by other digestive organs such as the liver, duodenum, and gallbladder. The wider end of the pancreas is called the head, the middle section is the body, and the narrow end is called the tail.

The pancreas gland produces insulin and other important enzymes and hormones that affect the digestive system. On the one hand it secretes digestive enzymes that are carried through a duct to the duodenum, where they help break down food. This represents the exocrine function of the pancreas. On the other hand, pancreatic islet cells secrete glucagon and insulin directly into the blood, which help control blood sugar levels. This represents the endocrine function of the pancreas. Insulin reduces the amount of sugar in the blood, while glucagon increases it. Diabetes results from a defect in insulin production.

In very rare cases, pancreatic cancer is caused by mutations in certain genes, such as BRCA2 (the familal breast cancer gene) and the CDKN2A (also known as p16, a tumor suppressor gene). Individuals with rare inherited conditions such as Hereditary Non-polyposis Colorectal Cancer (HNPCC), familial pancreatitis, and Peutz-Jeghers syndrome also have an increased risk of developing pancreatic cancer. However, this group represents only a small proportion of all those at risk of developing pancreatic cancer.

Recently, researchers have identified four more common genetic variants associated with increased risk of pancreatic cancer; which are located on chromosomes 1q32.1, 5p15.33, 9q34 and 13q22.1. The variant on chromosome 9 is located within the ABO gene that determines peoples’ ABO Blood Types.

Nicotine Dependence

Cigarette smoking is the leading preventable cause of death worldwide

Smoking is the leading cause of preventable death, causing approximately five million premature deaths world-wide each year. One of every six deaths in the United States can be linked to the smoking of tobacco, making this substance more lethal than all other addictive drugs combined.

Nicotine is the addictive substance in tobacco

Nicotine, a component of tobacco, is the primary reason for its addictiveness. However, cigarette smoke contains many other dangerous chemicals, including tar, carbon monoxide, acetaldehyde, nitrosamines, and more. The inhalation of tar increases the risk of lung cancer, emphysema, and bronchial disorders. Carbon monoxide increases the chance of developing cardiovascular diseases. Additionally, secondhand smoke increases the risk of lung cancer in adults and greatly increases the risk of respiratory illnesses in children.

Although the addictive properties of nicotine affect almost all smokers, there are also individual differences in smoking behavior, nicotine dependence, and cessation success. Some of these individual differences have been attributed to genetic factors, prompting a search for susceptibility genes. Recently scientists discovered an association between Nicotine Dependence and a specific variant in the genome. The variant is located on chromosome 15 within the nicotinic acetylcholine receptor gene cluster. The variant does not seem to influence the likelihood of whether people start to smoke or not, but among smokers, carriers of the genetic variant smoke more than non-carriers and have higher rates of nicotine dependence, making it more difficult for them to quit. In smokers, this same variant also increases the risk for Lung Cancer and Peripheral Arterial Disease.

Male Pattern Baldness

Male pattern baldness is caused by a combination of hormones and genetics

Male pattern baldness is the most common form of hair loss in men and women. Doctors refer to this common cause of baldness as androgenic alopecia, an inherited sensitivity to the effects of androgens (male hormones) on scalp hair follicles which causes them to shrink and prevents them from producing hair normally.

Male pattern baldness causes hair loss in a well-defined pattern

Men affected by this condition lose their hair in a well-defined pattern, beginning above both temples. Over time, the hairline may either recede uniformly from the forehead (referred to here as frontal hair loss) or more commonly to form a characteristic "M" shape (referred to here as vertex hair loss) which also associates with hair loss at the crown of the head. Both patterns of hair loss often progress to partial baldness (forming a horseshoe pattern of hair around the sides of the head) or in some to complete baldness.

Male pattern baldness is, in part, a genetically determined condition, associated with a genetic variant in the Androgen Receptor (AR) gene on the X chromosome, one of the so-called sex-chromosomes. Males have one X chromosome and one Y chromosome whereas females have two X chromosomes. Since sons always inherit their X chromosome from their mothers, the genetic variant in the AR gene associated with male pattern baldness is inherited maternally. Recently, scientists have discovered a second variant, on chromosome 20, which also associates with male pattern baldness.

Statin Induced Myopathy

Cholesterol is a natural product of the liver

Cholesterol is a natural product of the liver and is necessary for various functions in the body. However, when the liver produces too much cholesterol, it accumulates on the inside of arteries, leading to an increased risk of cardiovascular disease.

Statins reduce the liver´s production of cholesterol

A person’s cholesterol metabolism is complicated and dependent on several factors, for example, genetic make-up, weight and diet. Statins, (also known as HMG CoA reductase inhibitors), are a class of drugs that reduce the liver’s production of cholesterol by blocking the action of a particular liver enzyme (HMG CoA reductase) which is needed to make cholesterol.

Statin drugs can help prevent heart attacks

Statin drugs have been shown to lower the levels of the “bad cholesterol” LDL from 18% to 55% and to raise the levels of the “good cholesterol” HDL (High Density Lipoprotein) from 5% to 15%. Studies have also found that statin drugs can help the body to reabsorb cholesterol that has already accumulated on the inside of artery walls. Statin drugs are therefore useful in helping people avoid their first heart attack. For people who have already suffered a heart attack, they can help prevent further heart attacks.

A recent study has identified a genetic variant (rs4149056) in the SLCO1B1 gene on chromosome 12 which is associated with increased risk of developing myopathy in those taking statin drugs. This genetic variant leads to a change in the amino acid sequence of the resulting protein, whereby Valine is replaced by Alanine at amino acid number 174.
Restless Legs Syndrome

Restless legs syndrome (RLS) is a common neurological disorder. It is characterized by unpleasant sensations in the legs and an uncontrollable urge to move the legs in an effort to relieve these feelings.

The symptoms are worse during rest or inactivity. Sleep is often interrupted by involuntary periodic limb movements (PLM), which are generally considered to be a hallmark of RLS.

Researchers believe that RLS is commonly unrecognized or misdiagnosed as insomnia or another neurological, muscular, or orthopedic condition. Despite a high number of people affected by RLS in North America and Europe (5% to 15%), the cause is still not clear. Over-indulgent healthcare systems in affluent parts of the world may be more likely to diagnose RLS, and thereby could account for differences in the number of cases reported.

Hereditary factors contribute significantly to the etiology of RLS and four genetic variants have been found that increase the risk of developing RLS. One variant is located in or near the BTBD9 gene on chromosome 6, another in the Meis1 gene on chromosome 2, a third in the region of the MAP2K5/LBXCOR1 gene on chromosome 15 and the fourth in the PTPRD gene on chromosome 9.

Lactose Intolerance

It may surprise you to learn that lactose tolerance (sometimes also called “lactase persistence”, that is the ability of human adults to digest milk products without experiencing the aforementioned symptoms), is unique among mammals and a relatively new trait among humans.

The history of lactose tolerance is fascinating, as it involves a genetic variant that spread within and among human populations due to positive natural selection, because of the survival and reproductive advantages that it conferred on those who carried it.

The Complete Scan identifies a variant SNP close to the lactase gene (LCT) on chromosome 2 and gives an interpretation of the associated genetic risk for lactose intolerance.

Bitter Taste Perception

Do certain foods taste more or less bitter to you than they do to others? – deCODEhealth helps you understand the genetics of your bitter taste perception

Taste perception – more than a matter of taste!

Taste is one of the senses through which humans perceive their environment. Most families have at least one fussy eater, so we know from experience that taste perception varies considerably between individuals and populations.

Taste perception is partly determined by genetics.

The complete scan identifies the SNP rs1726866 in the TAS2R38 tasting gene on chromosome 7 and gives an interpretation of the associated likelihood for being a "taster" or "non-taster" of bitterness in reaction to PTC-like compounds.

Systemic Lupus Erythematosus

Systemic Lupus Erythematosus is a complex disease and often difficult to diagnose – knowing your patients’ genetic risk may help rule out or confirm Lupus

Lupus is a disease of the immune system

Lupus is an autoimmune disease characterized by intermittent flares of inflammation in various tissues of the body. Autoimmune diseases occur when the body’s tissues are attacked by its own immune system. Normally, people produce antibodies that attach themselves to infectious agents when they enter the body and mark them for destruction by the immune system. People who have Lupus produce abnormal antibodies that target tissues within their own body. Lupus can therefore cause inflammation and tissue damage in various organs such as the skin, heart, lungs, kidneys, joints, and even the nervous system.

Many common genetic variants increase the risk of developing Lupus

In recent years, scientists have discovered 13 common genetic variants that increase the risk of developing Systemic Lupus Erythematosus; located on chromosomes 1, 2, 6, 7, 8, 11 and 16. One of the variants on chromosome 6 is a surrogate for the HLA*DR3 (DRB1*0301) allele which has been consistently associated with Systemic Lupus Erythematosus.

Genetic Disorders (Mutations)
Both environmental and genetic factors have roles in the development of any disease. A genetic disorder is a disease caused by abnormalities in an individual’s genetic material (genome). The four different types of genetic disorders are(1) single-gene, (2) multifactorial, (3) chromosomal, and (4) mitochondrial.

(1) Single-gene (also called Mendelian or monogenic) - This type is caused by changes or mutations that occur in the DNA sequence of one gene. Genes code for proteins, the molecules that carry out most of the work, perform most life functions, and even make up the majority of cellular structures. When a gene is mutated so that its protein product can no longer carry out its normal function, a disorder can result. There are more than 6,000 known single-gene disorders, which occur in about 1 out of every 200 births. Some examples are cystic fibrosis, sickle cell anemia, Marfan syndrome, Huntington’s disease, and hereditary hemochromatosis.

Single-gene disorders are inherited in recognizable patterns: autosomal dominant, autosomal recessive, and X-linked.

2) Multifactorial (also called complex or polygenic) - This type is caused by a combination of environmental factors and mutations in multiple genes. For example, different genes that influence breast cancer susceptibility have been found on chromosomes 6, 11, 13, 14, 15, 17, and 22. Its more complicated nature makes it much more difficult to analyze than single-gene or chromosomal disorders. Some of the most common chronic disorders are multifactorial. Examples include heart disease, high blood pressure, Alzheimer’s disease, arthritis, diabetes, cancer, and obesity. Multifactorial inheritance also is associated with heritable traits such as fingerprint patterns, height, eye color, and skin color. 

(3) Chromosomal - Chromosomes, distinct structures made up of DNA and protein, are located in the nucleus of each cell. Because chromosomes are carriers of genetic material, such abnormalities in chromosome structure as missing or extra copies or gross breaks and rejoinings (translocations) can result in disease. Some types of major chromosomal abnormalities can be detected by microscopic examination. Down syndrome or trisomy 21 is a common disorder that occurs when a person has three copies of chromosome 21.

(4) Mitochondrial - This relatively rare type of genetic disorder is caused by mutations in the nonchromosomal DNA of mitochondria. Mitochondria are small round or rod-like organelles involved in cellular respiration and found in the cytoplasm of plant and animal cells. Each mitochondrion may contain 5 to 10 circular pieces of DNA.

Viaguard does not scan for specific mutations but will advise of any detected mutations during our intensive genetic scan.
