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1. INTRODUCTION
This report can be sub-divided into 3 conceptual parts, as follows:

a) Definition of cancer, staging system, treatment decisions

b) Conventional treatment modalities, research into viability of future drugs
c) Alternative treatments
The first two parts are based on research and review of "conventional" material, i.e. material normally accepted as authoritative and backed by major research and practising organizations (e.g. universities and cancer centres, respectively) in all developed and most of the undeveloped countries of the world.  The third part is based on research and review of "unconventional" material - while the basic technicalities of cancer characterization are the same, the overall viewpoint, determined causes and treatment modalities are radically different.  The team felt that this complementation was the best approach to a topic that remains controversial, and generates emotions of all kinds in protagonist and antagonist alike.  The conclusions are left for the reader to draw. 
2. WHAT IS CANCER? 
Put simply, cancer is an abnormal growth of cells.  Cells are the basic building blocks of human organs. Each cell comprising an organ may contribute to different types of tissues within that organ.  Cell function, development, reproduction and death are controlled by the cell's DNA, the genetic material of cells.  Cells reproduce by dividing in identical halves which, when matured, carry out the same function as their parent.  In an infant or during childhood, as organs grow, the number of dividing cells exceeds the number of dying cells.  In an adult, individual cells divide at the same rate as that of cell death and organs and tissues maintain the same size.  
Most cells live for a given amount of time and then, when losing some of their ability to function, they undergo a programmed death (brought about by its own DNA) called apoptosis.  When a cell fails to undergo apoptosis (due to an error in the DNA “blueprint” for apoptosis) that cell will continue to divide and carry over to its progeny the same defect so that they too will continue to divide and fail to undergo apoptosis.  A growth of these cells will form a mass which forms the cancer tumour.      
3. CANCER CLASSIFICATION - STAGING SYSTEM 
Cancer is classified by its site of origin – the place in the body the cancer cells were originally located.  This is important in treatment decisions because the cancer which has spread to other organs still keeps the characteristics of the organ in which it started.  Knowing the location where cancer starts will help the oncologist decide on what type of treatment will make the cancer respond to the therapy e.g. bone cancer will be treated differently than if breast cancer or lung cancer has spread to bones.     
Another important factor in determining the type of therapy is the staging of the tumor. Staging is an important component of the evaluation of people with cancer because allows a more accurate evaluation of the likelihood of cure, average length of survival and more importantly, treatment options.  Staging has three major components:     

The TNM System

Tumour stage or T stage is based on the size and location of the primary tumour mass.     

Nodal status or N stage is based on the number or location of the lymph nodes involved with cancer.  
[Lymph nodes are small collections of cells of the immune system, scattered all over the body, which prevent infections from invading that part of the body.  When cancer begins to spread it usually spreads to the lymph nodes closest to the cancer tumour.]

Metastases or M stage is defined by either the presence or absence of tumour spread to other organs or metastases. 
Overall Stage System - Usually classified as stage I to IV, with the higher number identifying the more advanced disease. 

4. TREATMENT DECISIONS  
Cancer cells continue to grow unless one of the following occurs: the tumour is removed by surgery, is treated by chemotherapy and/or radiation therapy or cancer cells shrink and disappear on their own (extremely rare).  Treatment decisions are heavily influenced by the stage of the tumour or whether or not the tumour is causing symptoms.  For example, surgery resection is recommended for the case of many isolated tumours without evidence of involvement of nearby lymph nodes or spread to other organs.  Further therapy may not be required after surgical removal if the tumour has been properly and fully resected.  Surgery is not the treatment of choice for majority of cancers that have spread to other organs 

The decision to use chemotherapy or radiation therapy is based on whether the therapy has been shown to change the history of the disease (e.g. prolonging survival or to allay specific symptoms).  Some tumours that do not shrink when exposed to chemotherapy are killed by radiation.  The reverse is also possible.  The decision between chemotherapy or radiation therapy also depends on a person’s age, medical history, ability to tolerate the rigour of therapy (both therapies are toxic and have side effects) and most important on the individual personal preference.  Studies have shown that many tumours are more likely to be killed when these two treatment modalities are given simultaneously.
5. RADIATION THERAPY 
Why do you need radiation therapy? 

Radiation therapy is used to treat cancer and some benign diseases. Many cancers are cured with radiation therapy alone, or with radiation therapy in conjunction with surgery and/or chemotherapy. 

Radiation therapy may be used before surgery to shrink a tumor and to make the tumor more amenable to removal.

What is radiation therapy?

Radiation therapy, also known as radiation treatment and irradiation, is the use of penetrating beams of high energy waves or streams of particles to treat disease. Among the sources of these beams are X-rays, electron beams, gamma rays, neutron beams and proton beams. 

How does radiation therapy work?

Radiation therapy works by ultimately attacking the DNA in the nucleus of a cell.  High energy radiation deposits energy in living tissues through a process called ionization, which creates positively and negatively charged particles. The ions cause a chain of chemical reaction within cells.  Next, the process of oxidation forms high reactive free radicals. These free radicals diffuse (spread) to the nucleus of the cell and cause DNA damage.  As the cells die, the chemical effect of radiation is evidenced by the eventual shrinkage of tumors.  Both normal cells and cancer cells are affected by radiation.  However, the more slowly dividing cells can repair themselves much more efficiently than the rapidly dividing cancer cells.  Because the normal cells recover, a therapeutic or differential effect is created.  Cancer cells generally do not recover and are therefore eradicated by radiation therapy. 

How is radiation therapy given?

Radiation therapy can be given in one of two ways, namely externally and internally. Depending on the clinical situation, a combination of both therapies also may be necessary.

1. External beam radiation.  
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· High-energy rays directed at the cancer tissue and at a small margin of normal tissue

· Different penetrating X-ray beams are chosen for superficial tumors or deep tumors 

· Do not render the recipient “radioactive”
2. Internal radiation (brachytherapy).  
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· Radioactive material placed directly into the affected organ and as close as possible to cancer cells 
· Radioactive sources used– iodine, palladium, cesium, iridium

· Deliver high doses of radiation to the cancer cells in a small area 

· Lessens radiation dose to normal tissue - exponentially decreases as distance from source increases 

· Radiation dose affecting other people is extremely low and almost undetectable
Brachytherapy techniques:
· Intracavitary - places radioactive source within a cavity of the body (e.g. cervical cancer)

· Interstitial - radioactive implants temporary or permanent by inserted directly into the tumor (e.g. prostate cancer). 

· Temporary implants - removed after desired dose delivered 

· Permanent implants – emit low energy – 200 times less energy than temporary implants 

· Surface molds – specially prepared to conform to a specific contour of a specific cancer

The radiation therapy treatment plan
The treatment plan indicates the sizes of the fields or areas to be treated, the angles of the radiation fields and the treatment devices necessary to help deliver the safest and most effective treatment. It specifies the amount of radiation to be delivered to both the cancer and the surrounding normal tissues.

Many treatment plans are developed by a three-dimensional planning computer, 3-D conformal radiation therapy is a state of the art radiation therapy technique, and the radiation beam conforms to the shape of the tumor and spares the surrounding healthy tissues.

What is a radiation therapy planning session?
Simulation: The first step in your treatment plan. It is a mapping-out session that takes place before any radiation therapy occurs. Think of simulation as a “dry run”.  The process enables the radiation therapy technologist to know where to locate the radiation therapy beams that will be used for each of your daily treatments.  Like many patients, you might receive treatments over a relatively large area initially, which is reduced in size, or coned down, on later occasions during the course of radiation therapy.

After the therapist positions you in your treatment device, he or she straightens or aligns you, using the guidance of the laser beams that are mounted separately from the simulator on the walls and ceiling of the simulation room, together with the aid of an x-ray apparatus that is built into the simulator, called a fluoroscope. 
How is radiation treatment measured?
Different parts of body can tolerate different doses e.g. bones can withstand 10 times more radiation than eye lens.  Daily treatments are measured in units called rads, centigrays or grays. Standard treatment is delivered at 180 to 200 rads or centigrays per fraction, which is equal to 1.8 to 2 grays, respectively. 
Common side effects of radiation therapy 

Radiation is local therapy which does not travel to the whole body.  The side effects are generally limited to the treated area and are usually minimal.  
Side effects fall into two categories, early (or acute), and late or (chronic). 
Acute side effects occur during or immediately after the course of the treatment.  Acute side effects are fairly common and are temporary.  If radiation therapy is prescribed to a patient’s pelvis, it’s possible that diarrhea or a change in the patient’s urinary pattern will occur.  On the other hand, if the patient receives radiation therapy to the chest for lung cancer, diarrhea is not an anticipated complication because there is no small intestine in the radiation therapy field.  Similarly, if treatment involves the neck area, nausea, vomiting, and diarrhea should not occur because the patient’s stomach is not in the irradiated field.  If  the breast is treated, the patient might experience discoloration, peeling, darkening and possibly burning of the skin of the breast.  If the head is treated, the patient can expect to lose some or all of her hair, depending on the amount of scalp included in the field.

Chronic side effects are uncommon and can be rarely serious.  General fatigue and lack of energy usually persists weeks after completion of treatment.  Skin irritation can continue several weeks after the treatment

6. CHEMOTHERAPY 
 

Introduction
 

Chemotherapy is one of the primary cancer treatment modalities at the present point in time, normally used in combination with surgery and/or radiation therapy.  In this process, chemical agents (pharmaceutical drugs) are used to treat and control cancer.  The first agents (nitrogen mustard compounds), used for patients with leukemia and lymphoma, came after an accidental discovery during World War II - it was observed that soldiers exposed to mustard gas developed low blood cell counts.  The next major breakthrough came with the development of an antifolate drug (methotrexate) following the observation that folic acid accelerated the growth of cancer cells in patients with acute lymphoblastic leukemia.  By the 60s, the first cures of leukemia and lymphoma via chemotherapy were recorded and application for curing solid cancers (e.g. breast cancer) started.  

 

Treatment Mechanism
 

Chemotherapy uses different mechanisms to kill cancer cells.  The basic concept behind the drugs is preventing the growth of cancer cells by interfering with some process required for cell division.  A large number work by blocking DNA replication, by either directly damaging the DNA or interfering with the source enzymes necessary to build the DNA.  Others interfere with the migration of chromosomes during cell division.  Drugs with different mechanisms are normally used to maximize cancer cell kill rate and minimize side effects as well as development of drug resistance in the cancer cells.

 

Drug Specifics and Applicability 
 

Various classes of drugs can be defined, depending on the stage of the cancer cell's life cycle they inhibit.  Drugs from different classes are normally used together.  The specific drug classes (along with the associated applicability) can be defined as follows:

 
· Alkylating agents - work by causing DNA strands to be wrongly cross-linked, used in blood cancers and many types of solid cancers
· Platinum analogs - work by formation of platinum-DNA crosslinks, used in solid cancers
· Antimetabolites - work by interfering with production of folate, used in solid cancers
· Inhibitors of Topoisomerases - work by blocking enzymes for unwinding DNA, used in blood cancers and many types of solid cancers 
· Antimicrotubule agents - work by blocking assembly/disassembly of microtubules, "scaffolding" for chromosome migration, used in number of blood cancers and solid cancers
Administration Methods and Side Effects
Chemotherapy drugs are mostly administered intravenously, though some agents can be taken orally.  The choice depends largely on whether the stomach's digestive enzymes would inactivate the drug and whether the drug can be absorbed into the bloodstream in adequate amounts.  The drugs are normally administered in cycles (commonly 3 weeks) to allow patient strength and blood count recovery without further cancer cell growth. 

The possible side effects associated with chemotherapy drugs are as follows:

· Bone marrow suppression, involving
- low white blood cells (higher risk of infection)

- low red blood cells (less blood oxygen transport)
- low platelets (higher risk of unclotted bleeding)

· Fatigue
· Loss of appetite

· Nausea

· Infertility
· Offspring Defects (if administered during pregnancy)

· Hair Loss

· Vomiting 

· Diarrhea
 Chemotherapy Today
In today's world, chemotherapy has resulted in amazing improvements in cure rates for a number of cancer types - good examples are Hodgkins lymphoma and testicular cancer, where the cure rate has exceeded 90%.  One of its major advantages over surgery and radiation as a treatment modality is its ability to perform a "whole body mop-up" by killing cancer cells which have migrated from source.  The actual administration is painless, and can be received as an out-patient.  The side effects are temporary and have been reduced/eliminated through advances in medical research (e.g. hair loss, nausea, infertility etc. is not automatic).    
7. NEW THERAPIES AND PROTOCOLS

Cancer clinical trials    
A cancer clinical trial is a research study which helps doctors to find better ways to prevent, diagnose and treat cancer.  Most of the currently available cancer treatments are the result of clinical trials and represent the final stage of the cancer research process. 
Participation in cancer clinical trials allows a person to make valuable contribution to cancer research.  In addition, it gives a cancer patient access to new drugs before becoming available and allows them to be amongst the first to benefit from a new treatment approach.
Participation in cancer clinical trials can also expose the patient to potential risks like unknown side effects and toxicity of new drugs which can be worse than those during the standard treatment.     
Four different types of clinical trials
Treatment trials – test new therapy for cancer such as new cancer drugs, new combinations of treatment, new techniques (like gene therapy)

Prevention trials – test new approach to lower the risk of a certain type of cancer in people who have never had cancer or prevent cancer from coming back in people who have already had cancer by use of medicine, vitamins, minerals, supplements.

Screening trials – assess the best way to find cancer in the early stages. Also, identifies a population in which the prevalence of cancer is high and screening is appropriate. 

Supportive care trials - explore ways to improve the comfort and quality of life of cancer patients
Treatment trials that test a new drug proceed in four orderly phases:

Phase 1 trial – asks basic questions regarding drug delivery and toxicity effects e.g. the best way to deliver the drug, how often a drug should be given, drug toxicity (side effects), what medication dose is safe i.e. the maximum tolerated dose. The purpose is not to determine how well a treatment works for a particular type of cancer.  Phase I trial includes people (up to 75 people) with a variety of different cancers and can give indication on the type of cancer in which a particular drug may be useful.  
Phase I1 trial – Continues to evaluate a drug safety but also evaluate its efficacy i.e. evaluates in a larger number of people (up to 300) how well a new drug works on a particular type of cancer. 
These are non comparative studies; the trial group is not evaluated relative to another group receiving the standard therapy for that cancer.   
Phase II1 trial – Continues to evaluate a new treatment efficacy but compare the new treatment to the current standard of treatment for a specific cancer.  To increase the ability to show a difference between the two types of treatment, these trials often enrol large numbers of people, as many as thousands.  It is within these trials that unusual side effects begin to emerge.  
Phase IV trial – evaluate a drug after being approved and released to the market. Looks for the rare side effects and efficacy in people with cancer other than the one examined in the phase III trial. 
8. BONE MARROW TRANSPLANTATION 
What is bone marrow transplantation (BMT)?
BMT is often referenced as stem cell transplantation (SCT) as the important component of the bone marrow that is transplanted is the stem cell (red blood cells, white blood cells and platelets all derive from the stem cells).    

BMT is a commonly practiced procedure at many cancer centers and is used for treating cancers of blood (e.g. leukemia, lymphomas, multiple myeloma) and solid tumours like cancer of the kidney.  

The bone marrow from a donor is given to a person with cancer (receiver).  The procedure is divided in two broad categories: one in which the person with cancer is both the donor and the receiver of the bone marrow (autologous transplantation) and other when the bone marrow is received from a healthy donor which is usually a family member (allogenic transplantation).
How does bone marrow transplantation work for people with cancer?
Prior to receiving the donor bone marrow, the cancer patient is treated with high dose of chemotherapy and radiation therapy which kills any residual cancer not being killed by conventional, low dose, chemo and radiation therapy.
The BMT provides a source of healthy stem cells to replace those damaged by high dose of radiation and chemotherapy. 

Bone marrow cells can also be found in small number in the blood. These cells, known as peripheral blood stem cells, are collected and used in place of bone marrow for transplantation. 

The new marrow, similar in composition to blood, is given to the patient as an intravenous infusion, similar to a blood transfusion. 
The newly infused marrow into the cancer patient will take root in the bones and start producing new red blood cells, white blood cells and plateles and eventually replace the damage marrow. 
The second method by which the BMT helps the cancer patient is through the immune system and is know as a graft-versus-tumour effect. When bone marrow is transplanted from another person a new immune system is also transplanted to the recipient person.  The transplanted immune system now recognizes the recipient cells as “foreign” and the new white blood cells will attack the tumour cells leading to their destruction.        
Who can receive a bone marrow transplant? Risks of the bone marrow transplantation 
The BMT is effective only for certain types of cancer and the main indication is for bone marrow cancer itself like leukemia, some forms of malignant lymphoma, etc.

Other indications for BMT include rare hereditary or genetic defects that can cause profound anaemia or immune deficiencies.
The BMT is a dangerous procedure and is often reserved for people who have no other reasonable chance to be cured of their cancer.  Up to 20 % of people undergoing a BMT will die from complications from this procedure.  
There is an increase chance of infections during the period when there is no functioning marrow (a person’s old marrow has been killed by chemotherapy and the new marrow has not yet grown).    

One of the most important risks for people undergoing allogenic transplantation is known as graft-versus-host disease (GVHD) where the new immune system attempts to reject the host cells i.e. it recognizes not only the tumor cells as foreign but also the normal host cells and tries to destroy them.  

The BMT using marrow from another donor (allogenic transplantation) is more risky and is usually reserved for people under the age of 55 who are otherwise in good physical and psychological health.  The autologuous transplantation can be performed in people even in their seventies provided they are otherwise in good physical condition.   
How are people matched for bone marrow transplantation?
A total of six important genes found in the sixth chromosome make up the human leukocyte antigen (HLA) complex.  This complex of genes provides the unique “self” label found in all cells. When white blood cells encounter this HLA they will distinguish between “self” cells having the HLA complex and protect them and foreign cells which are destroyed as they do not possess the HLA complex.  

Ideal matches share all six of the coding genes.  As genes of family members resemble each other the highest likelihood of finding a “perfect match” is within a patient’s own family. 
A brother or sister of a patient would be a perfect match in 1 in 4 cases i.e. 25% of cases.  

Children or parent of the patient are unlikely to be perfect matches since they have only received or passed only three of the six genes required to be a perfect match. 

Spouses of patient are no more likely than the general population to be a match, because they are not blood - related to the patient.  

Patient who do not have a donor within their own families can find a donor from the national registry of volunteers which maintains a large database of potential donors. 
9. ALTERNATIVE AND COMPLEMENTARY THERAPY 
What is Alternative Therapy?
· Alternative therapy refers to health-related behaviours and practices that are outside the realm of the traditional western “allopathic” medicine.
· Types of practices typically considered to be alternative therapies include:

· Herbal remedies

· Traditional Chinese medicine

· Acupuncture

· Natural or Homeopathic treatments

· Relaxation techniques

· Spiritual or Faith healing,

· Unusual diets

· Chiropractic medicine

· Vitamin / Shark cartilage 

· The new emerging alternative therapies are:

· Phytonutrients  (Phytochemicals) – vine ripened fruits and vegetables  

· Glyconutrients – 8 essentials biological sugars. 

One of the predominant features of alternative therapy is that they are rarely offered or endorsed by traditional medicine. For the majority of the time the alternative therapies are recommended by non-traditional medical practitioners. 

Why do people use Alternative Therapy?
The traditional western treatments for cancer are often intense, unbearable and associated with many side effects. Very often the traditional cancer therapies are inadequate at treating cancer.

In this section of the report, we will cover two emerging discoveries in alternative medicine. The first is phytochemicals and the second is glyconutrients. 

Before we discuss the two emerging discoveries, it is very important that we educate ourselves with some of the cancer facts.  
· Everyone develops some 75,000 to 85,000 new cancer cells per day, among the billions of new cells one grows each day. If one’s immune system is not strong and does not kill them the first day, they often will grow too large by the second day for the system to kill the inside of them. 

· In 1941, cancer only affected 2% of the population. By 2010, cancer will affect 50% of the American population.
· Cancer can manifest in the body for three to ten years before it is detectable.

Looking at above facts, we can make a good educated guess, without having to have a science background, that the real cause of cancer growth is the environment (i.e. diet) not genetic.

Therefore, what is the essential ingredient in our diet that is deteriorating or missing in the last 50 years? 

Phytochemicals

Phytochemicals are the naturally occurring ingredients that contain antioxidants, free radical scavengers, and other anti-cancer ingredients food which only come into being in a fruit or vegetable in the very final stages of ripening, within the last 48 hours.  This is the reason why there is so much difference in the taste and aroma of a vine-ripened tomato as opposed to a supermarket tomato which was green-harvested. The differences in the amount of ingredients between green-harvested vs. vine-ripened are about 100 phytochemicals. Here are the studies that support above statements:

· Phytochemicals are stored in the roots and stems of the plants until the fruit is ready to ripen.  When it is picked green they are not present. Source- Medline- 1993 Harvard Phyto study.

· The American Institute of Cancer Research has done long-term studies which revealed that phytochemicals from the vegetables and fruits enable the body to stop, reverse, and prevent cancer. 

Biological Sugars (Eight Essential Saccharides - glyconutrients)

In the last decade, another new discovery has been made in the role of the sugars that are essential part of glycoproteins. Glycoproteins are made up of amino acids (proteins) and monosaccharides (sugars). These sugar-protein complexes cover every single cell in the body which are the building blocks of our immune system and, as lately discovered, are the means by which the cells of the human body communicate with one another. In the past, we believed that proteins were responsible for cellular communication and cellular recognition and sugars were responsible for body energy. This new discovery has demonstrates that by providing the body with the raw nutrients in the form of biological sugars our bodies are able to heal, correct and repair themselves. The eight essential saccharides required for glycoprotein synthesis are:
· Galactose
· Mannose

· Fucose

· Xylose

· N-Acetylglucosamine

· N-Acetylgalactoseamine

· N-Acetyineuraminic acid – sialic acid

· Glucose

Today, our food supplies have nutritional deficiencies due to:

· Our food being supplied from a green-harvest so it can be transported across the country and ocean.
· Over - processing of food (not in natural raw state).  Today’s food is 90% processed food.

· Use of non-organic fertilizers – using toxic chemicals to kill weeds and insects and fertilized with nitrogen, potassium and phosphorous to make plants grow but lacks vital trace minerals.

· Over-utilization of land – soil on these farms is depleted of nutrients and minerals

· Poor variety of foods

· Preservatives and over-cooking,

As result of all of the above, 6 of the 8 essentials sugars are no longer in our diet.  Fortunately, our body can make the missing 6 sugars by a complicated, energy-consuming process, using 15 or more reactions required to convert from galactose to fucose, each requiring a specific enzyme and perfect working of all associated mechanisms.  When it is not working perfectly, it is then when the health problems start to rise.

Finally, if everything from above is true then why are we getting cancer mistreatment from traditional western medicine?  Here are the facts taken from the book Reclaiming Our Health: Exploding the Medical Myth and Embracing the Source of True Healing by John Robbins (publisher: H.J. Kramer, P.O. Box 1082, Tiburon, CA 94920) 
 

· Percentage of cancer patients whose lives are predictably saved by chemotherapy - 3 %.
· Conclusive evidence (majority of cancers) that chemotherapy has any positive influence on survival or quality of life - none. 
· Percentage of oncologists who said if they had cancer they would not participate in chemotherapy trials due to its "ineffectiveness and its unacceptable toxicity" – 75 %. 
· Percentage of people with cancer in the U.S. who receive chemotherapy - 75 %. 
The choice of cancer therapy should always rest with the patients not with doctors, but it very unfortunate that physicians do not provide the information to patients of the new emerging alternative therapy that has been theirs since the Creation of life. 
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