Cancer – An integrated approach
Report of a meeting of the College of Medicine, held at Imperial College London 
on Tuesday 7th December 2010.

This meeting, a first for the College of Medicine (www.collegeofmedicine.org.uk), was organized by three scientists from Imperial College London - Mustafa Djamgoz (Professor of Cancer Biology), Ajit Lalvani (Professor of Infectious Diseases) and Jane Plant (Anglo-American Professor of Applied Geochemistry). The titles of the organizers alone indicated the multi-disciplinary nature of the proceedings. Indeed, the meeting brought together academics, clinicians, general practitioners, complementary health professionals and, importantly, patients (about eighty participants in all). It aimed to illustrate how different disciplines can be united to ensure that patients receive a more integrated approach to treatment, allowing a wider choice and information, ultimately to maximise their chance of surviving cancer. The meeting was opened by the Rector of Imperial, Sir Keith O’Nions, who welcomed the launch of the College of Medicine and praised its strategy for health care. He drew a parallel in the ethos of the two Colleges, saying that both strove to bring together the best clinicians and scientists, committed to driving forward our understanding of medicine, including cancer, in order to improve health care and patient well-being. The formal proceedings then covered a range of areas.
Epidemiology, environmental risks and prevention
Dr Toby Athersuch (Lecturer in Environmental Toxicology & Biomarkers, Imperial) highlighted the associated risk of exposure to environmental agents and cancer development. The talk centred on problems in developing countries, where the World Health Organization had a weak profile, compared with its considerable success in fighting infectious diseases. The talk started with an account of common pollutants, including (1) aflatoxin B1 (a mycotoxin from the fungus Aspergillus and one of the most carcinogenic compounds known) which was a leading cause of liver carcinoma and (2) arsenic (a particular problem in the aquifers of Bangladesh) that can lead to increased rates of melanoma, bladder and kidney cancer. Dr Athersuch then illustrated how environmental exposure can be monitored using state-of-the art analytical techniques including high-resolution nuclear magnetic resonance and mass spectrometry. This work has lead to the concept of the “exposome”, and novel methods (e.g. blood tests) were being developed to characterize the exposure of individuals to potential carcinogens.

Professor Jane Plant continued this theme, outlining the hazards of some natural and man-made environmental substances, listed as category 1 carcinogens by the International Agency for Research on Cancer. She discussed the problems of arsenic in drinking water in Bangladesh and elsewhere; natural radioactivity and problems caused by the increased use of medical diagnostics and treatment, especially in the USA where 50 per cent of an individual’s dose of ionising radiation is from this source; and risks from particulates such as asbestos, suggesting that the risk to human health from engineered nanoparticles should be viewed in this context. Asbestos had long been known to cause asbestosis (a chronic inflammation of the parenchymal tissue of the lungs) and increase the risk of lung cancer and mesothelioma.
She also discussed the role of xenoestrogens (synthetic oestrogen-like compounds which include polychlorinated biphenyls as well as some pesticides, detergents and preservatives). These so-called “endocrine disrupting chemicals” mimic naturally occurring hormones, including oestrogen, and could contribute to the initiation and promotion of hormone-sensitive neoplasms (e.g. breast and prostate cancer). Professor Plant also cautioned on the potential health risks of raised levels of oestrogen and growth factors in dairy products. The increased levels reflect the adoption of high yielding cows and changing farming practices such as milking cows during pregnancy, the use of recombinant bovine growth hormone in the USA and the increase in diseases such as mastitis (an infection of of the udder).  She concluded that overall, new legislation in Europe may be reducing the risk of cancer from man made substances but our risk of cancer is increasing because of increased exposure to well known carcinogens such as arsenic, oestrogenic substances including oestrogen itself  and ionising radiation.
Professor Elio Riboli (Professor of Cancer Epidemiology and Prevention, Imperial) dealt with the role of nutrition, obesity and metabolic syndrome in cancer aetiology. He outlined the findings of the European Prospective Investigation into Cancer and Nutrition (EPIC), a multi-centre prospective cohort study involving over 521,000 individuals, with the potential for evaluating many etiologic or genetic factors as well as other disease end-points. Although some risk factors (such as obesity) have long been suspected, a particular success of the study was linking specific biomarkers of diet and metabolism with increased risk of cancer. This was ably shown in the connection between insulin resistance and various forms of cancer (including those of colorectum, endometrium, prostate and breast). However, as expected, some apparent relationships were not straightforward or fully understood. For example, although obesity and high levels of C-peptide suggested increased risk of breast cancer in post-menopausal women, pre-menopausal obese women had a slightly lower risk. Other surprising findings were that type-2 diabetes appeared to protect against prostate cancer whilst there was a positive relationship between height and the development of colorectal cancer in men, possibly due to increased growth factor exposure. It was expected that further studies from EPIC would increase our understanding of cancer risks. 

Latest developments in clinical cancer research

Professor R. Charles Coombes (Professor of Medical Oncology, Imperial) outlined some of the latest advances in cancer therapies. Acknowledging that surgery, radiotherapy and drug-based treatments were still the three main treatment strategies, he proceeded to update the audience on recently developed novel drugs blocking some of the signalling pathways (in particular the ‘kinases’) which were upregulated in cancer. One of the problems with cancer is that multiple and inter-dependent signalling pathways (including PI3 and MAP kinases) tend to be dysregulated, implying that combination treatment regimes may be required. Advances have been made in the design of novel drugs to target such signalling pathways in many cancers (including breast, lung and melanoma). Highlighted drugs included imatinib mesylate, which is currently the standard therapy for chronic myelogenous leukemia patients. Although, the use of imatinib had significantly increased longevity, drug resistance (through expression of transporters ejecting the drugs from cells, accrued mutations or replacement of signalling pathways) was still a problem. However, two other second-generation tyrosine kinase inhibitors (dasatinib and nilotinib) had recently been approved in USA. Finally, in more recent research, inhibitors of cyclin-dependent kinase 7 (CDK7) were also being developed. CDK7, which also regulates transcription as part of the TFIIH basal transcription factor, was a promising drug target. Computer modelling of the CDK7 structure was used to design potent inhibitors. One compound, a pyrazolo[1,5-a]pyrimidine-derived compound, named BS-181, was found to inhibit CDK7 activity preferentially over 69 other kinases In addition, the drug was stable in vivo with a plasma elimination half-life in mice of 405 minutes after intraperitoneal administration and it inhibited the growth of estrogen-sensitive MCF-7 human xenografts in nude mice. Such agents had significant potential as novel anticancer drugs. 
A new approach to understanding the cancer process! 

Professor Mustafa Djamgoz then presented findings from a neuroscience approach to cancer. He highlighted that the biggest problem in cancer arose when primary tumour cells invaded the body (through a process called “metastasis”) and this metastatic disease was much more difficult to treat. He explained that his group had discovered that that the electrical signals (ion channels) in cancer cells change with increasing metastatic potential, such that the aggressive cells become ‘excitable’. This led to the cellular excitability (CELEX) hypothesis – proposing the hyperactivity of metastatic tumour cells as being due to a combination of increased expression of voltage-gated sodium channels (VGSCs) and concomitant decreased expression of voltage-gated potassium channels (VGPCs). Indeed, up-regulation of VGSCs was now known to occur in many cancers (including breast, prostate and colon). Importantly, in breast cancer cells, the VGSC was found to be in its embryonic splice form (which would not be expected to be expressed in the rest of the adult body), enabling the development of tumour-specific drugs. Further studies showed that blocking the VGSC activity reduced the cancer cells’ invasiveness. Professor Djamgoz also showed that several natural, including dietary, products (‘nutraceuticals’), with known anti-cancer properties, including resveratrol and omega-3 fish oils, inhibited VGSC activity. Another interesting example was aspirin - shown recently to have a suppressive effect on cancer - was already known to affect VGSCs. Professor Djamgoz concluded that by preventing metastasis, cancer could become a controllable ‘chronic’ disease and that VGSCs offered such a novel clinical potential. 

Complementary medicine 

Doctor Günther Spahn (Medical Director, Centre for Integrative Medicine and Oncology, Germany) outlined a clinician’s perspective to individualized medicine in integrative oncology. He started with a striking statement that the strongest drug for breast cancer is exercise and patients should include it in their daily routine. He then proceeded to invite the audience to join him in a mini exercise! His presentation introduced the ‘integrative oncology’ system currently running at many different centres in Germany (www.bestcase-oncology.com). This was based on a multi-professional patient-centred approach, with shared decision making and empathy. Dr Spahn emphasized that to provide a good quality of life was pivotal for patients and that it was not only about survival but also about well-being. He pointed out that many doctors focused mainly on treating the tumour but, at the same time, the patient had to deal with many more complicated thoughts and feelings. Hence, he drew attention to the interesting fact that in reality ‘personalized medicine’ actually meant ‘tailor-made therapy for tumour’ but most of the time the ‘person’ was omitted. There were many different attitudes, opinions and concepts to cancer therapy but only one complex individual patient to be treated. Therefore, in his opinion, it was important to build bridges in medical care. 

Dr Spahn’s presentation was supplemented later with a ‘Question and Answer’ session, allowing the attendants to provide feedback of a general nature, to question the panel of speakers regarding specific topics, and allow the panel to communicate their particular anecdotal stories. It was clear from the comments of the participants that the launch of the College of Medicine was widely welcomed as most felt the concept of an 'integrated’ approach to cancer treatment and care was long-overdue since in many respects, at the grass root level, such a practice had been sporadic and fractured. Finally, some ‘goodies’ and some ‘baddies’ of the chemical world were highlighted. First was the increasing acknowledgement of the apparent anti-cancer advantages of taking small daily doses of aspirin. However, then came a warning that even some healthy foods can be bad for you in specific situations! The case in point was the effect of grapefruit juice on the absorption of certain medications. Although it was not known for sure which of the chemicals was responsible, the leading candidate was furanocoumarin which can inhibit the activity of intestinal enzyme, CYP3A4.
Economic aspects of cancer care in the NHS

Professor Barry McCormick (Centre for Health Service Economics and Organisation, Oxford University) discussed the economic implications of how cancer care was delivered in the National Health Service. Economic analysis was routinely used to determine whether existing policy was meeting the set targets and could assess the potential benefits of complementary approaches to cancer treatment. Professor McCormick highlighted the economics of preventive care policies (such as banning smoking and a healthy life-style) and explored the interrelationship between community deprivation, health and well-being. It was found that hospital usage differed in deprived communities, and this could result in policy changes in primary care approaches in order to develop a more integrated structure and service. Professor McCormick also considered how incomplete quality metrics, poor communication both between doctors-patients and health providers-regulators could influence health system structures. As such, he highlighted both the National Peer Review Programme for Cancer Registration (which aims to improve the processes, timeliness, quality and information provision for cancer services) and the national Quality and Outcomes Framework (QOF) for the provision and further improvements in the delivery of high-quality clinical care. Finally, he outlined the economic costs and benefits of the decision in 2009 by the National Institute for Health and Clinical Excellence to increase access to ‘end of life’ drugs.
A GP’s perspective and conclusion!
Doctor Michael Dixon (Chairman, College of Medicine) outlined health care from a general practitioner’s point of view. Doctor Dixon started by underlining the importance of prevention. He further indicated the considerable improvement in early cancer detection and highlighted that many patients now lived longer following diagnosis. He stressed that emotional support, nutrition, and establishing a strong mind-body connection were all important in a cancer patient’s life. Doctor Dixon concluded that the future would involve integrating conventional and complementary therapies, but within an evidence-based framework. 

Overall, this was a most enjoyable and educational meeting that gave a timely report of the benefits that integrated cancer treatments could achieve in improving the health and well-being of individuals. The speakers gave fascinating insights to the fight against cancer and argued how integrative oncology can work for the benefit of the patient!
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