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DENDRITIC CELL THERAPY VACCINES

A Promising New Approach to the Treatment of Cancer 

During the last 10 years there has been a rapidly increasing understanding of immune surveillance and appreciation of the mechanisms by which tumours escape its notice. This has led to the development of promising new strategies against cancer, of which the most exciting and consistently successful are dendritic cell therapy vaccines. 

The importance of the inter-action between the immune system and cancer cells was recognised in the 1890’s by a doctor in New York called William Coley, who used streptococcal cultures (bacterial cultures) to treat patients with advanced carcinomas and sarcomas. These attempts to activate general immunity led to clinical responses and in some cases of Coley’s patients, complete remissions which were long lasting. More recently, antibodies and T-cells (a particular sub-set of white cells that identify tumour antigens these are the proteins on the surface of tumours) have been isolated from patients with cancer. It is clear that the immune system is capable of recognising tumour cells. Cellular immunotherapy or dendritic cell therapy vaccines consists of giving the patient cells that stimulate anti-tumour activity in the patient. The aim is to harness potent immunological weapons to destroy cancer cells. 

My interest in this area started over 15 years ago when I was in California, registering our research Charity as a ‘for non-profit organisation’ in the USA. I was working with the Institute of Noetic Sciences and at that time they were compiling a book entitled ‘Spontaneous Remission in Cancer’. I read the proofs of this book, which extended to well over 1,000 pages and is sadly now out of print. I was amazed to find that spontaneous remission has been reported in the medical literature for practically every kind of known cancer and indeed sarcomas in some cases. The most common cancers to spontaneously remit are leukaemias. The remission is nearly always associated with a major infection of some sort. What is clear is that the immune response to an infection, be it bacterial or viral, is similar to an effective immune response against a tumour, and this type of immune response is called a cell-mediated immune response and is predominantly executed by sub-sets of so-called T-(Thymic) white cells. The essential feature of this process is that the T-cells specifically recognise a protein on the surface of a bacteria or a virus in the case of infections, and in the case of tumours specific proteins on the surface of tumours. The T-cells then home in on the cancer cells or the infecting organism and destroy these cells specifically, without attacking normal cells. This kind of immune surveillance happens in us all the time. One would therefore expect evidence that in people whose immune surveillance was poor, who therefore had low cell mediated immune function, then they should have an increased incidence of cancer. There have been a number of prospective studies following populations over 10 years that show just this and that people with poor cell mediated immunity have, in round figures, a 50% more chance of developing cancer over a 10 year period, in comparison to those 
. 

people who have good cell mediated immunity. As a civilisation this is a hugely important finding, because our cell mediated immune function, as a civilisation, is generally getting poorer, largely due to the effects of industrial and atmospheric pollution, which tends to push the immune function away from an adequate cell mediated immune response towards an overly active antibody response, and therefore increased incidence of allergies, which is what one finds in the developed world. 

Soon after my work in California I came across a patient who consulted me whose story was so remarkable that I’ve never forgotten it. He was an Italian waiter who had smoked all his life. He had advanced lung cancer. He came to ask me whether I could help him. In the event I could only offer palliative approaches and I was unable to help, but in the course of the history taking, he said that his elder brother had also had lung cancer and had been a smoker all his life. What’s more, his brother went for surgery to attempt to remove his lung cancer, but it was found that it was inoperable. Following the operation his brother was sewn up with non-absorbable stitches, extending right from the back of one side of his chest round through to the front. Post-operatively, every site where the stitches went through the skin became infected and developed into a whole line of large abscess. His brother became extremely ill and it was feared that he would die. What in fact happened was that he recovered, his lung cancer went into complete remission and his brother is now still alive and still smoking. I decided to look into this area further and managed to obtain supplies of a modern version of William Coley’s bacterial vaccines. I tried a course of such vaccines injected under the skin in a patient 7 years ago who had mesothelioma of the pleura, a malignant disease of the lining of the lungs caused by asbestos which is uniformly fatal. This man was in his mid 60’s and had a prognosis of less than 6 months. This patient of mine is still alive and well today. He is playing golf and he remains in complete remission. Therefore my interest in this field increased and we now use dendritic vaccines in a wide range of cancers, with encouraging results. 

The Immune Response to Cancer 
So-called cytotoxic T-lymphocytes are one of the critical effector cells that are able to destroy tumour cells. Receptors on the surface of T-cells recognises proteins called tumour associated antigens on the surface of tumours. However, the process is complex and in order for the T-cell to become activated, it must recognise the tumour associated antigen and it must have a co-stimulatory signal in order to kill off a cancer cell, as in the absence of this the T-cells become tolerant to the antigen and the tumour continues to grow. The cellular orchestraters of this T-cell activation are antigen presenting cells, which are called dendritic cells that possess a remarkable ability to stimulate the immune 
response. Under the microscope, these cells are about the same size as the average white cell and have long finger-like processes which often divide and it is 
on these processes that tumour associated antigen is carried and then presented to T-lymphocytes and in that process the co-stimulatory signal is provided and 

the T-cells recognise the particular antigen presented to them and then go the tumour bearing that antigen and if all goes well, will kill the tumour cells. Dendritic cells are present throughout the body but are particularly prevalent in the skin. This is therefore why in dendritic cell therapy vaccinations some of the injections need to be given into the skin, that means intra-dermal as opposed to under the skin (subcutaneous). This is absolutely critical and is an important reason why some dendritic cell therapy vaccines fail, simply because the injections are given subcutaneously and not into the skin. 

In order to make a dendritic cell therapy vaccine, tumour associated antigen needs to be obtained. This can be either from a biopsy of the tumour or part of a specimen removed at operation, or at best tumour cells from a tumour cell line, and this is called an allogeneic dendritic cell vaccine.  Tumour cells providing tumour antigen for standard laboratory cell lines are the most effective way of priming dendritic cells with tumour-associated antigen. 
Clinical Studies 
There are many hundreds of papers on dendritic cell therapy vaccines in the medical literature. The numbers are increasing all the time. Also the cancers involved are extending. The first dendritic cell therapy vaccines were used in melanoma, which is a highly immunogenic tumour. Following that, there has been a range of papers on kidney cancers, prostate cancer, brain tumours, bowel cancers and on and on. These approaches have been mostly used in Stage 3 and 4 cancers and have gone through Phase 2 clinical trials and some have gone through Phase 3 clinical trials. To obtain results in these kind of patients is indeed encouraging. For example, in prostate cancer there has been a study with hormone resistant prostate cancer with bony secondaries, with between 30 – 40% of the trial population showing a significant result. This doesn’t always mean complete remission, but certainly means increased median survival time. 

In our own experience, as we see mostly Stage 4 cancers, complete remission in a majority of our patients is unusual, but increase in median survival time is often seen and we have a number of Stage 4 cancers now in complete remission following a cytotoxic tumour killing programme followed by a dendritic vaccine. This is especially gratifying, as no significant side effects have been noted from the use of dendritic cell therapy vaccines. A theoretical possibility would be the development of an auto-immune disease and in auto-immune disease the cell mediated immune response is overly powerful and directed at a particular tissue in the body, such as in multiple sclerosis it is directed at the cells making up the myelin sheath of peripheral nerves. However, this has not been observed so far as a side effect in the use of dendritic cell vaccines. 

The Future 
Most clinical trials in dendritic vaccines have been done on patients with advanced disease. These patients have some degree of immuno-suppression from the cancer itself and as a result of conventional treatment programmes, particularly chemotherapy. Immunisation strategies using dendritic vaccines are most likely to be beneficial when applied to patients with low levels of tumour present. However, we have seen complete responses in patients with significant tumour load, so it is worth using dendritic vaccines in many Stage 4 patients. 

It is likely in the future that eventually all patients with cancer following a tumour killing approach such as surgery, radiotherapy and chemotherapy, may then go on to have a dendritic cell therapy vaccine. This is particularly likely, as prospective studies have been carried out which look at recurrence in cancer and associated this with cell mediated immune function. In round terms there’s a 50% increase in tumour recurrence in cancer patients if their cell mediated immune function is low. This situation is commonly seen following chemotherapy, which depresses immune function. We measure this by looking at levels of a particular cytokine, that is a protein messenger which governs one of the parts of the immune system to do with cell mediated immunity, called Interferon Gamma. We measure Interferon Gamma at the gene expression level. This means we measure the messenger RNA as it comes off the chromosome, to then make Interferon Gamma, which then stimulates cell mediated immune function. We have done hundreds of such tests on all the common cancers and generally after chemotherapy we find Interferon Gamma levels at less than 50 copies per microlitre of plasma, the normal range is 5,000 – 10,000. In many cases the only way of normalising Interferon Gamma, we have found, is to detoxify the patient from their previous chemotherapy using high dose intravenous vitamin C and then the Interferon Gamma will often respond to measures to stimulate its activity, such as the use of medicinal mushrooms, known as proteoglycans preparations and a range of other possible approaches. 

Just stimulating the immune system is too crude, in dendritic vaccines you stimulate the immune system to recognise specific tumour associated antigens, that is the key. General immuno-activiation may not work. It has to be specific against that particular tumour, in that particular patient. If readers are interested in further scientific papers on dendritic cell therapy vaccine, look on the Dove Clinic website (www.doveclinic.com), there are a range of papers and a research section on that website. 
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WE DO NOT PRESCRIBE DENDRITIC CELL VACCINES AT THE DOVE CLINIC BUT DO REFER PATIENTS TO OTHER CLINICS ABROAD WHO CAN SUPPLY THE VACCINE
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