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PORTER

One in three of us will develop cancer at some stage during our lives. There are over 200 different types of cancer and modern treatments tends to be very specific - a drug that works well for breast cancer can have little or no impact on cancer of the lung or bowel. But what happens if doctors can't identify a cancer?  I'll be finding out what it is like to be one of the 12,000 people every year who never find out what type of cancer they have. And the challenges that poses to the doctors looking after them.

I'll also be learning about the latest generation of drugs that could herald a new era where cancer is regarded as a chronic disease that, while not always curable, can be controlled and held in check for years - much like diabetes.

But before that, some basic pathology.  What is it about cancer cells that makes them different from the trillions of other cells in the body? Why are they so aggressive, and so invasive? To find out I went to Hammersmith Hospital to meet Professor Michael Seckl, head of Molecular Oncology at Imperial College, London.

SECKL

Normal cells are able to sense where they are, realise when they have moved into the wrong place and if necessary commit suicide.  And they know when to stop proliferating and when it's time to die.  Cancer cells, on the other hand, have lost the ability to correctly recognise where they are and to shut themselves down and instead continue to proliferate - they invade, they spread to other parts of the body, they attract a new blood supply and they avoid the normal death mechanisms that would be present in normal cells to ensure that the normal cell would kill itself off.  So the cancer cells, if you like, are self propagating cells that will carry on regardless of the environment that they find themselves in.  They're also very good at avoiding the immune response.

PORTER
And what triggers the change to turn a normal cell into one of these cancer cells?

SECKL
Over time genetic damage occurs in every living cell and normally when cells repair themselves all of that damage is corrected.  But unfortunately these repair mechanisms are not always perfect and so mistakes do accumulate and when enough mistakes have happened then you end up with a cancer cell.

PORTER
And that genetic damage, presumably, is hastened by external stresses - I mean links with things like cigarette smoking - that's how it's impacting?

SECKL
That's correct, yes, so there's a lot of environmental pressures on us and infections - infective agents, for example, will hasten the process, for example with ovarian cancer the number of ovulatory cycles that you go through will increase your risk of getting cancer because each time you have an ovulatory process the egg has to get out through the surface of the ovary, which damages the lining skin of the ovary and that has to be repaired, involving rounds of cell division and each time the cell has to divide, it has to replicate the DNA, the genetic material, and each time that happens you may get a mistake.

PORTER
Given the number of cells in our body and how long we live and the number of stresses that we're exposed to what's remarkable is not that so many of us get cancer but that we all don't cancer - is this a process that's happening all the time and being picked up and stopped in its tracks?

SECKL
Normally the repair mechanisms of the body put the damage right but processes aren't perfect and as we get older there's an increasing risk that they're going to go wrong and so as you look at the ageing population the risk of cancer rises with age.

PORTER
So that's a basic underlying genetic glitch is something in all types of cancers - why do they behave so differently?

SECKL
Although you're accumulating these genetic changes they're going to occur in different genes and in each cancer the constellation of genes that have been affected will differ.  And even though we might, for example, say this is a lung cancer and it looks under the microscope exactly the same as the lung cancer from the next patient the genetic changes that have taken place may be quite different.

PORTER
Professor Seckl leads a team with a special interest in lung cancer.  Sixty-nine-year-old Colm Burne is under their care, and is currently in remission following treatment last year. The ex-smoker realised he had a problem when he starting feeling under the weather.

BURNE

One Sunday I just felt really - I had been losing weight - I felt really, really rough, not sick or a pain or anything, just totally down.  And so I went to bed on the Sunday and then on the Wednesday I rang our local surgery and this doctor explained it to me - so he said well it's either flu or a virus.  Another week went by and by this time I'd been coughing - because I had been smoking but I don't smoke anymore - and then I said look if I come round to the surgery will you please check me chest.

SECKL
In the case of small cell lung cancer it often presents with a short history of weight loss, cough, possibly a previous recent chest infection, there may have been blood in the sputum and occasionally patients will present with parania plastic problems - this is this idea that the tumour can secrete various things into the blood that may upset the metabolism of the body - so changes in the salt which will cause confusion or weakness.  So it's a variety of different things that can happen.

BURNE
And by Monday I was at Central Middlesex seeing there a Dr Vanessa Graham, who was absolutely wonderful.  And from there it just kicked in.  Everything was done - scans, x-rays, de de de de.

PORTER
And how long is it from the typical presentation when the average patient might present with those sorts of symptoms?  From the initial event that turned their normal cell in their lung into a cancerous cell - do we know?

SECKL
Well that's the sort of 60 million dollar question which we'd all love to know the answer to.  And in reality I suspect that it is very variable.  There will be some cancers that arise where the changes have happened perhaps only a few months earlier and the cancer just grows like wildfire but there may be many examples of cancer where the changes have been taking place over many years and indeed maybe the cancer has been living in symbiosis with the immune system of the body, which has kept the cancer in check until maybe one final event has taken place which has enabled that cancer to grow out of control.

PORTER
So looking at conventional treatment - I think most people can understand how surgery works - you remove the tumour, get rid of it - but looking at chemotherapy and radiotherapy - how are they working against a cancer cell?

SECKL
Chemotherapy is a systemic treatment - goes round the whole body in the blood stream - and will treat the cancer wherever it is.  And generally is a very non-selective type of therapy.  Radiotherapy is focused wherever you target the radiotherapy beam, so it doesn't treat the whole body.  And again it's not a terribly selective type of therapy against the normal versus the cancer tissues.

BURNE
I used to go in on a Friday, we'd have two bags of chemo on the Friday, then one bag on the Sun - on the Saturday and then on the Sunday they'd give you two tablets.  And then - so my daughter would come up from Kent every Sunday and then we'd go for a curry.  I don't know whether I'm blessed or what but it seems to me that when you talk to people they feel sick, they've lost their appetite, they're down and I feel good.

SECKL
By and large the window of opportunity here is the fact that the cancer cells are dividing more rapidly than the normal body cells and because of this they're more sensitive to the effects of the anti-cancer drugs which target dividing cells.  Of course there are normal body cells that divide quite rapidly too and so you might predict that those might be more sensitive and cause side effects from the chemotherapy, an example of that would be the bone marrow which makes your blood and it is very common for chemotherapy drugs to affect the bone marrow, make patients anaemic, knock back the white blood cells that defend you against infection and to reduce the platelets that stop you from bruising and bleeding.  So there is this balance between the good effects of the chemotherapy on the cancer versus the harmful effects on the body.

BURNE
I had - I think it was six lots of chemo and then four weeks of radiotherapy.  And then they - I had to go and see Dr Lewenski, who's the radiography consultant and he showed the two scans - when I first had it done and what it was now - and they said it's just remarkable.  Really unbelievable, you know.

PORTER
Colm Burne talking about his ongoing battle with lung cancer. As with many smokers, Colm's tumour started in his lung, but the lung is often a site for secondary cancers that spread from primary growths elsewhere in the body - from organs like the breast or bowel.  It is easy to imagine genetically damaged, out of control cancer cells invading around a primary, but how do they travel to, and set up in, distant parts of the body. Professor Michael Seckl.

SECKL
The cancer when it's invading through tissues eventually will hit a blood vessel or a lymphatic duct and if it has the right behaviour pattern it'll be able to invade through the wall of the blood vessel or the lymphatic duct into the vessel - in one case the blood vessel, in the other case the lymphatic system.  And then obviously it will travel - the cancer cells can then travel through that vascular system and settle at a distant site and then invade back out through the wall and into a new location in the body.  So that's really the process of metastasis.

PORTER
And it's metastasis, or secondary spread, that poses the biggest challenge to both patient and doctor - complicating therapy and lowering the odds of success. Catch a primary cancer early and you will be able to cure most patients - but it is often a very different matter once it has spread. John Bridgewater is Senior Lecturer and Consultant in Medical Oncology at the University College London Cancer Institute.

BRIDGEWATER
The secondary cancer is a cancer that's spread from the primary.  So that in the case of bowel cancer, for instance, that would normally - most commonly be the liver.  So whilst the surgeon is doing the operation he sees or perhaps if you've had a scan before the operation it is seen that there are some cancer deposits on the liver and these are known as secondary cancers.  If you just have your primary cancer - that's good news because that's normally quite easy to take out and there's a good to reasonable change that you'll be cured by the surgery alone.  If you have a secondary cancer that becomes much more difficult.

PORTER
That's going to be more likely if the primary cancer is the first growth that's spotted but in many cases we pick up secondaries first.

BRIDGEWATER
Yes commonly a cancer is sadly diagnosed quite late and consequently it's the symptoms from the secondaries - for instance, pain in the liver, which is just under your ribs on the right hand side, can be the first thing that people notice.  Now many things send secondary deposits to the liver, so it's not necessarily definitely then a bowel cancer, it could have come from the breast, it could have come from the lung - those are the two other most common primary cancers that would send things to the liver.

PORTER
Why does it matter so much that we try and identify the primary - obviously we've got to find it to deal with it - but does it affect treatment other than that?

BRIDGEWATER
It does, partly because the way in which you treat cancers very much runs on what we call the site specific model.  Bowel oncologists specialise in the drugs that we know work best for bowel cancer and it very much helps to be in one of those categories.

PORTER
But for around one in 25 people with cancer, that never happens - they can't be put in a specific category and given a tailored treatment because the source of their secondaries  is never found. John Symons' wife Jo died in 2006 - one of around 12,000 cases of cancer of unknown primary or CUP thought to occur year in the UK.

SYMONS
Well Jo was a very lively, very dynamic person, who - she was a graphic designer.  She ran her own business, she had been the chief executive of a larger graphic design company.  She was very successful.  Obviously I think she was a lovely - lovely person.  And ...

PORTER
And she'd been fit and well up until this ...

SYMONS
She'd been incredibly fit, I mean we had had a sporting holiday very early in January of 2006 and it was when - she wasn't really very well on that.  And she'd been picking up some of the problems that she'd had a few months earlier with a bad back, with a lump in her neck and with a cough that simply wouldn't go away.  But she was very tough, I mean she wasn't fussed about it and it was only when she went to a doctor after a number of occasions that they wanted to refer her to a specialist.

PORTER
Now that specialist biopsied the lump and came up with the first diagnosis which was?

SYMONS
Well that specialist felt from the pathology that the sensible route to put her down was for ovarian cancer and that was the - in a sense the initial diagnosis.  But I'm not sure how confident he actually was in that diagnosis.

PORTER
But the working plan was that she'd had a primary ovarian cancer, that this had spread throughout her body and that this is an enlarged lymph gland as a result of that?

SYMONS
That was the working plan.

PORTER
Now that changed over the next few months.

SYMONS
Yes very quickly actually.  Ovarian cancer was discounted and the assumption by the next specialist that we saw was probably because of her age, rather than the pathological profile of her tumour, was that she should be treated for breast cancer and that really was the start of a fairly massive chemotherapy regime.  

PORTER
And the possible diagnosis was to change again.

SYMONS
It did change, not for some months, the chemotherapy combination changed at various stages over the next few months really, from probably about February to May time, with very little impact I'm afraid.  Although it's slightly difficult to tell but there was no significant impact.  And Jo then was the beneficiary of a fairly new bit of science, which is looking at the gene expression profile of the tumour and part of her biopsy was sent away to Holland to be investigated.  And the result came back for that with an 82% probability that it was pancreatic cancer.  And whilst this was never proved it seemed to fit quite well with some of the symptoms that she'd been having.

PORTER
But by that stage presumably she'd been going downhill for some time?

SYMONS
She had been going downhill I'm afraid but in a strange way it was quite nice for her and her - and other people to have a cancer, site specific cancer, to latch on to.

PORTER
John Bridgewater is one a handful of oncologists who specialises in the care of patients like Jo Symons - and it starts with the hunt for the primary.

BRIDGEWATER
The first thing to do is normally a CT scan, that's normally a CT scan of the whole body, and in the majority of cases that's now able to pick up the primary site, so for instance lung cancers are easily seen on the CT scan of the lung.  If that doesn't provide any information and examining the patient doesn't provide any information you would go ahead and do a biopsy.  And the pathologist can then look at that biopsy and see if there are any clues as to where the primary site might be.  If, for instance, the pathologist turns around in our meetings and says well actually this looks to me definitely like a bowel cancer you'd then look a bit harder in the bowel.

PORTER
What sort of number of patients who develop cancer present with a so-called unknown primary?

BRIDGEWATER
The figures are very hard to be specific about but most people think two and a half to seven percent of all cancers, one of the big issues about the unknown primary cancer is that because the primary is unknown they're not managed in specific teams and consequently their management is not only rather patchy, dare I say a lot of patients with unknown primaries have had a slightly raw deal.

PORTER
When you talk about the numbers of patients with unknown primaries is that the number that we never found the primary for?

BRIDGEWATER
Most patients will have a primary found for.  There remain a hard core of patients - I reckon something between three to four percent - for whom we never find a primary.

PORTER
How do patients take being told that they've got cancer but not knowing what type?

BRIDGEWATER
That's often the most difficult bit.  Patients are naturally shocked to find that they have cancer, they are even more shocked to know that they're unlikely to be cured.  The added confusion - the added loss of control, if you like, not knowing where your cancer comes from and hence not knowing what the best treatment is - that is often insult to injury and the not knowing is something that patients with unknown primary cancer constantly bring up as a point of real attrition.  I mean it wears them down simply not knowing where their cancer comes from.  Just to be able to find out - it may not mean that they're able to have any better treatment, it may not mean that they live longer - but simply knowing in itself would be extremely valuable.

SYMONS
Well it was a very frightening and distressing period because there was not much information about cancer of unknown primary, we didn't really know what we were facing and CUP patients go into this state of no man's land, where there's a great deal of isolation because it's really a double agony - you have a cancer diagnosis and yet you're told in the 21st Century that the experts cannot identify where it's come from.

PORTER
And presumably you're seeing different doctors as well, each time another possible diagnosis is raised it's off to see another team.

SYMONS
Well another specialist, I mean this is, again, another problem with CUP is that CUP patients quite often bounce between different multidisciplinary teams.  And a study in 2007 identified that the average number of investigations for a CUP patient without actually finding the primary site of the cancer was 19.  And these in themselves can be very distressing.

PORTER
And these - by investigation - you're talking about scans and biopsies?

SYMONS
And - yes CT scans, PET scans, all sorts of - all sorts of tests that can possibly be done to try and give the clinicians better clues to target the treatment more effectively.

PORTER
Jo Symons died just eight months after her cancer was diagnosed - a month or two longer than the average survival for someone with an unknown primary. A much poorer outlook than that for people whose cancers are properly identified, and one that John Bridgewater is hoping new guidance will change.

BRIDGEWATER
There is now out for consultation a NICE guidance, from my point of view a very welcome one, which now makes strong recommendations as to the minimum statutory requirement for a service for these patients.  So the GP fills out an unknown primary pro forma and the patient goes into a well oiled system that gets him or her through the system with a result, with an answer, within - it's proposed - several weeks.  And that - if that service comes about that will be a huge improvement for this group of people.

PORTER
If in a significant proportion of patients though you can never identify that primary how do you go about offering them treatment, you say it might look like a bowel cancer but we can't find anything in the bowel, do you treat it as a bowel cancer?

BRIDGEWATER
You're now moving into a very grey area here.  If everybody says oh it looks like a bowel cancer but you can't prove it, to treat it like a bowel cancer would be guessing and the one thing that really we shouldn't do and the one thing that the NICE guidance emphasises that we should not do in this situation, is guess - guessing may well land us up worse off than we were if we did not guess, admitted that we did not know where the primary came from and gave the patients a standard treatment which we hope would treat most cancers.

PORTER
So you do have treatments that you can use against a range of cancers, the shotgun approach if you like?

BRIDGEWATER
The one size fits all approach is the best of a bad situation really.  I mean the other thing that the NICE document strongly supports, and I'm naturally a fan of this, is more research into how we can best find the primary site.  So there's a lot of biological research, the principle being that our standard techniques have failed, our colonoscopies, our mammograms, have failed but we have now molecular approaches that are able to more accurately diagnose the primary site of these cancers where our standard techniques have failed.  So essentially these are techniques that look at any hundreds of genes and that looking at hundreds of genes is probably going to be a better way of making the diagnosis than your failed technique.

PORTER
So if we use the analogy of you as the detective - this is your genetic fingerprinting that you'd be using to try and tie it down?

BRIDGEWATER
Exactly, yeah, exactly.  And the primary issue with that approach at the moment is firstly the cost and secondly actually the best tool to get a - what we call - a signature, a cancer signature and we're not quite sure which one is the best and that's what we're milling around trying to find out at the moment.

PORTER
Twenty plus years ago when I was at medical school the holy grail was the targeted type of chemotherapy that we give to patients that will identify and single out the cancer cell and knock it off, where are we along that pathway because we seem - every decade we hear a promise of this - it's not really come into clinical practice in a big way yet.

SECKL
Yes I think you're right - it's taking time to get these targeted therapies into the clinic but there are some rather impressive examples, I suspect when you were at medical school antibodies was the great white hope, the magic bullets as they were then called.  But we've moved on from antibody therapies and there were a variety of different antibody therapies that are now in the clinic with varying degrees of success, to small molecule treatments - these are small chemicals that have been designed against specific enzymes or proteins, if you like, inside the cancer cells that have gone wrong.  And a rather nice example of this is the mutations that can occur in a growth factor receptor called the EGF receptor in non small cell lung cancer and about 10% of patients in the UK population will have mutations in this receptor in their cancers - this is something that you acquire with the cancer, so it's not something that occurs in the normal body cells - and we now have a drug that will target these EGF receptors and in particular the mutated receptors to, if you like, have a very dramatic effect on the cancer.  So those patients who have this particular mutated receptor benefit from this particular drug that is available.

PORTER
And is that stopping the cancer or killing it?

SECKL
I would love to tell you that it's curing patients but in reality what it's doing is for the most part reducing the size of the tumours that are there - so it'll kill a proportion of the cancer cells but unfortunately at some point the cancers grow back and when they grow back they are resistant to the therapy.

PORTER
Your special interest is in a type of lung cancer but there are lots of different cancers and there are lots of sub groups of - sub types of different cancers, and that we've discussed already - you know your cancer might not be the same as mine even though it's the same type.  So it must be very challenging to come up with a molecule or some form of treatment that's going to work in everybody.

SECKL
I don't think there will be a molecule that will work in everybody.  What will be hopefully doing in the future is looking at each cancer, doing a genetic fingerprinting, if you like, of the cancer and working out from that information which drugs will be most appropriate to use first of all.  When the cancer comes back it may be necessary to repeat that fingerprinting process to see what new changes have taken place and then which additional drugs need to be employed.

PORTER
But this is an impression I get reading between the lines of a lot of the articles that are being published at the moment that we are perhaps entering a new generation where rather than looking for a cure for cancer, something that will immediately kill everything of, that we might be entering a generation where we treat cancer as a longer term disease, where we control it - is that a thought that you share?

SECKL
Absolutely, I mean I see that cancer treatment in the future is going to be management of a chronic illness, rather like we look at diabetes management - people unfortunately eventually die often from their diabetes or complications of the diabetes but we keep people with diabetes alive for very, very many years.  And one would hope in the future with many of the common cancers that's exactly what we'll be able to do - keep people alive for many years with various rounds of intermittent treatment, each tailored according to how the cancer has changed its spots.
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