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PORTER
Hospital acquired infections like MRSA and Clostridium Difficile may top the list of concerns of people due to go into hospital, but there is a far bigger threat to their welfare that isn't getting the attention it deserves. 

Best estimates suggest that at least 25,000 people are dying every year from blood clots in English hospitals alone- that's more than five times the number killed by those super bugs.

The clots typically develop in the veins of the lower leg and are known as deep vein thromboses, or DVTs.  Although painful, DVTs themselves don't pose a significant risk to health unless part of the clot breaks off and enters the general circulation, before becoming lodged in the narrow blood vessels of the lungs. A potentially fatal complication know as pulmonary embolus, or PE.

To find out more about DVT and PE, and what can be done to protect patients, I spent a morning with the team at the King's Thrombosis Centre at King's College Hospital in London.  Consultant Haematologist Dr Roopen Arya is Director of the Centre.

ARYA
If you get a sizeable clot travelling to the lung then it can potentially be fatal.  From the evidence - I mean the fatality rate is about one in 10 and usually those clots are fatal very early on.

PORTER
So one in 10 people who get a pulmonary embolus will die but how many people who have a DVT will go on to get a pulmonary embolus?

ARYA
Well that's a difficult question because it's only a minority of those with the DVT that will present with symptoms suggestible for pulmonary embolus.  But we know that nearly half those patients will get silent pulmonary emboli and [indistinct words] to be well because over 95% of those with DVT will be well and will not die from it.  

PORTER
But 5% could do?

ARYA
Yes could do.

PORTER
Besides the impact on life, the risks - the immediate risk to life are there any other longer term problems associated with having a DVT?

ARYA
Yes, there are several long term consequences.  Obviously if you've had one DVT you're more likely than the next person to have another DVT.  If your first DVT was associated with a potentially reversible risk factor like surgery the chance of getting another clot is of the order of about 3% a year.  But if the clot came out of the blue then your chance of getting another blot clot or recurrence is of the order of 10% a year.  Then there are kind of long term consequences for a person's health like post thrombotic syndrome.  Nearly up to half of the patients with proximal deep vein thrombosis can end up with what is called post thrombotic syndrome.

PORTER
And by proximal you mean?

ARYA
Well proximal deep vein thrombosis is a one that extends above the knee.  And if it's proximal it's more likely, for example, to embolise and give you a pulmonary embolus.  And we know that of those with DVT one in 10 have severe post thrombotic syndrome and indeed this can be a very disabling condition.  You can get, in the long term, aches and pains in the leg, chronic leg swelling, leg ulcers, pigmentation of the skin, eczema.  And there are instances in which people are unable to go back to work because they have such severe post thrombotic syndrome.

PORTER
How would somebody know that they've got a DVT or having a PE?

ARYA
Well usually the typical presentation with a deep vein thrombosis is with leg swelling and pain and often we find tenderness, typically in the calf or the inside of the thigh, warmth of the leg - sometimes redness of the leg.  And when that patient presents with pulmonary emboli they typically present with breathlessness, chest pain on breathing in, sometimes dizziness and collapse, very occasionally coughing up blood.  But the difficulty is that sometimes patients might not have any symptoms at all.

LISA
My name's Lisa, I was actually due to go on holiday the week before it happened.  Went down to drop my children off to my mum's, started to feel chest pains and I'm an ex-asthmatic as well so I thought oh maybe I'm getting a little asthma attack.  Continued to walk up the road and the chest pain started to get a lot worse.  

PORTER
Can you describe the pains for us?

LISA
It was like a tightening stabbing pain to your chest.  Couldn't breathe - shortness of breath - couldn't breathe after a while.  Sat down, tried to calm down to see if it would ease off.  Decided to continue on my journey down to my mum's and the last thing I remembered was getting to my mum's and waking in the ambulance outside A&E.

PORTER
So things had - obviously got pretty bad.

LISA
Yeah my family was - because my partner was there and my mum and dad and everyone and there were saying that basically I passed out.  Started shaking on the floor and cold sweat and I don't remember any of it.

PORTER
So you arrived in the hospital and the tests showed what?

LISA
I had a - almost like a 20p sized blood clot in my left lung.

PORTER
It was cutting off the blood supply to that lung - a pulmonary embolus.

LISA
... chest pains and couldn't breathe.

PORTER
And had you had any reason why you might have one of those - had you had any problems with clots before?

LISA
No never had any problems with clots before but it does run in my family because my father also suffered from blood clots, he actually died last year - October - from blood clots as well.

PORTER
So there's a family history there.  But in yourself you'd had no other risk factors ...?

LISA
No.

PORTER
But you must - if your father had been having clots presumably you were aware of the risk?

LISA
Yeah I was but you never just think it was going to happen, because I'm only 26 so I never assume that it was going to happen now, personally, just later on in life.

PORTER
So what's happened since then, presumably you've had to be on treatment?

LISA
Since then I got admitted for two weeks, a lot of pain, that's all I can say, there was a lot of pain, a lot of hard work and a lot of blood testing ...

PORTER
Are you back to normal now, in terms of your breathing?

LISA
Breathing - yes but I've still got like a little scar tissue from - in my lung so I still, now and then, get chest pains and start panicking and thinking it's coming back. 

PORTER
Now you've just come back from somewhere very exotic.

LISA
Yes I went on holiday for four weeks to Jamaica.

PORTER
Which is of course a long haul flight, which is presumably a potential risk for you, were you advised to take any special precautions?

LISA
Yes I had a letter done by Dr Arya, had to have an aisle seat, stockings, plenty of water, regular walks to help blood flow ...

PORTER
Hence the aisle seat.

LISA
Yeah, as well as taking my injections.

PORTER
So injections - how did you use those, took those before you flew?

LISA
Well yeah I had to self inject for my first time.

PORTER
Into your tummy was it or ...?

LISA
Into my stomach, it was ...

PORTER
Not into the stomach itself, under the skin ...

LISA
No, not into - under the skin yeah.  So self inject myself.  But it was fine, I did the whole flight just a little pressure in the legs but it was fine...

PORTER
And presumably you did the same again on the way home?

LISA
Same thing again on the way home.

PORTER
And no problems since?

LISA
Nope.

PORTER
Good holiday?

LISA
Brilliant holiday.

PORTER
Lisa who hadn't been an inpatient in hospital, but did have a family history of DVT - one of a number of recognised risk factors. Roopen Arya.

ARYA
Patient related risk factors include advanced age, we know that beyond the age of 40 the risk of venous thromboembolism doubles with every decade and that is even more the case after the age of 60.  We know that previous history of venous thromboembolism, the fact that the patient has had a previous blood clot, is a very strong risk factor.  Cancer's another risk factor.  And there's a long list of different genetic risk factors which are not uncommon in the general population.

PORTER
So the reason why this is a particular problem in hospital is a combination of things you're doing to the patients but also the fact that a lot of the patients coming in aren't well, they have underlying health problems.  But what about - where does the immobility come into that, is it the fact that people are literally being - being put in bed and their blood isn't flowing as well as it should be?

ARYA
Yeah, no I mean we know that immobility in itself is a very significant risk factor, that raises the risk of venous thromboembolism many fold.  And indeed this is also recognised as far back as the 19th Century when they identified a triad of factors that contributed to the formation of these blood clots and the first of those was in fact stasis or a sluggish blood flow, for example, in patients immobilised in hospital or alternatively the well published clots associated with travelling or now there is even a new phenomenon called eThrombosis which is people sat at the computers at their desk for too long.  And then of course the other components of the triad are an activation of the blood clotting, for example, due to cancer or due to an inherited predisposition within the blood or obesity, for example, or being on treatments like hormone replacement or the combined pill.  And the last factor in the triad is actual damage to the wall of the blood vessel, for example following trauma or surgery.

PORTER
Assessing individual risk of DVT is the cornerstone of the latest guidance on clots from the National Institute for Health and Clinical Excellence. 

ACTUALITY
JULIA
Morning.  Hi, my name's Julia, one of the pre-assessment nurses here.  I just want to ask you a few questions about your health before you have your operation if that's alright...

PORTER
Linda is due to be admitted to King's for an orthopaedic procedure and she has been called in for a pre-op assessment.

ACTUALITY
JULIA
So you're coming in to have an operation on your wrist and I think we're taking a bone graft as well from your hip, is that right?

LINDA
Pelvic.

JULIA
From your pelvis, right okay.  When you have your operation we try and prevent any complications from surgery, which include infection and things, I know the doctors have explained that to you.  One of the other things is blood clots that can happen either in the legs and they sometimes go to the lungs.  Have you ever had any problems with a blood clot in the legs or in the lungs?

LINDA
No.

JULIA
No, has anyone in your family ever had a problem with blood clots?

LINDA
My - no - recently an auntie but she's not a blood auntie had an operation and she developed a blood clot in the lung purely because one hospital had told her to lay down and rest and then when she was rushed into another hospital they said to her, no they should never have told you that, you don't lay down and rest.
 
JULIA
Oh right okay.

LINDA
You should be up and about and moving so that your blood's moving around.

JULIA
Well I'm pleased that you know about that.  Have you got any problems with your circulation in your legs?

LINDA
No but my legs do pain me sometimes quite a lot.

JULIA
Alright okay, any problems with varicose veins or anything?

LINDA
No.  I've got some that poke out but I've never had no pain from them.

JULIA
Right, okay, cool.  Well I just think I need to examine you now if that's alright.

LINDA
Okay.

JULIA
Right, okay Linda that's fabulous.  So you're going to come in and have your operation, there's no problems, and like we discussed about blood clots part of our risk assessment today is to see how much of a risk you are at having a blood clot post-surgery.  So you fall into the category of moderate risk, which means your treatment will be the stockings and the injections into your stomach every day.  And I know we're taking a bone graft from your hip, so is there anybody at home who would be able to help you put your stockings on because they are quite tight?

LINDA
Yes, yes my husband will be there to help me.

JULIA
Right, okay that's great.  Brilliant.  So everything can go ahead and we'll see you as planned when you come in for the operation.

LINDA
Thank you.

PORTER
One in five surgical patients will develop a DVT - although most will be minor and never cause any trouble. Studies suggest that these odds can be halved by using the preventative measures outlined in the latest NICE guidance - measures like using compression stockings and blood thinning injections of heparin.  But they are still not used universally in all patients at risk. Professor Tom Treasure is chair of the group that drew up the NICE guidance.

TREASURE
We were very aware of this in the 1980s when I was a young surgeon in training.  I wrote a chapter about it in 1990 in one of the College of Surgeons teaching books, so that's - it's not a new story.  And curiously it hasn't gone away, it hasn't been resolved and the debate about how much difference we could make with treatment goes on.  And interestingly this is not a subject which lends itself to clinical judgement and clinical opinion.  There are two risks which have to be balanced - one is the risk of a blood clot, if we use heparin to avoid that risk or to reduce it, which would be fairer, there is then the added risk of bleeding around the time of surgery.  Now a surgeon, being responsible, will want to avoid the risk of bleeding in the course of an operation.  And so to the surgeon that is a very present and immediate hazard which he has to see the patient through. The risk of blood clot is somehow rather more remote, intangible, and so from the perspective of the surgeon it's balanced towards avoiding bleeding.  Another group of doctors who see the consequence of blood clotting but not of bleeding take a different view.  Both events are pretty rare and no individual, however bright, can compute that in their heads so it's exactly the sort of thing for which we need guidelines.

PORTER
What about awareness amongst the public themselves because another way to make sure you get preventative treatment that you need is pressure from the patients - they say what are you doing about this doctor?

TREASURE
Well interestingly there's been a lot of publicity about the risk of blood clots during long haul flights and people seem to know about that.  But they don't realise that going into hospital for an operation, particularly on the legs and the pelvis, particularly gynaecological or orthopaedic operations also carries a risk.  Many of those patients are protected and to be fair to my colleagues if you actually survey practice - and this has been done - there's quite a high usage in elective surgery but it's not uniform, it's not always done to the same standard and it is often left out when the admissions are not planned and people come in as emergencies, either under surgeons or on general medical admissions through the A&E department.

PORTER
Can you talk me through some of the measures that you produced in your guidance in 2007?  I mean if patients are going in to hospital, let's assume - let's use the example of someone going in for a planned operation,  what can we do to reduce their risk - if you take me through the steps?

TREASURE
Well I think the first thing is to say what the level of risk is and if it's a pretty minor operation in an otherwise fit person who's young and very mobile the risk is very low and there's nothing should be done.  At the other end of the scale if you have somebody who by reason of their age, weight, cardiovascular history, a long complex operation the risk of a deep vein thrombosis - that's a clot in the leg - is high and the risk that that would travel is proportionately high we give those patients a mechanical method and a pharmacological method.  Now pharmacological method's drugs, is usually heparin or a heparin like substance which is given by subcutaneous injection at the present.  The mechanical methods include supporting stockings, which encourage the blood to keep flowing in the deep veins of the leg and not stagnate.  And we also use various external pumping devices - inflatable boots and leggings which you can keep going all the time the patient's on the operating table.

PORTER
So presumably the important key step is that individual assessment - assessing a patient who's going in for the operation?

TREASURE
Well it's fundamental because if you don't do that you don't even start.  And it's by definition something which has to be done ahead of time, by the time they have the blood clot you're into a different subject, now you're into treatment, we're talking about prevention.

BONNER
My name's Lynda Bonner and I'm the coagulation nurse specialist at King's College Hospital.  Well these are anti embolism stockings and they're designed to actually reduce the risk of patients developing blood clots in their legs when they come into hospital.  And the recent NICE guidance has sort of said that patients should be wearing these if they're coming in for a surgical operation.

PORTER
They're the white sort of three quarter length stockings you see hospital patients wearing.

BONNER
Yeah, these are the ones that are recommended from the evidence that's available and they've got this special design feature which is this gusset shape at the top, so only the thigh length stockings, the ones that go to the top of the leg, will have the gusset.  And the gusset should be placed on the inside of the thigh.  And the idea of that is so that it doesn't cause constriction along the femoral veins and it doesn't restrict blood flow out of the leg again.  And they're graduated compression - they're tighter at the ankle and they get looser as you go further up the leg.  And the idea is that they just compress the leg so that the blood flow is pushed back out of the leg again.

PORTER
Looking at what's written on the bottom of the foot here, it says large J, presumably these have to be quite individually sized to the patient to get the right degree of compression?

BONNER
Yes, every patient should be measured for their stockings prior to application, they come in a variety of probably about 10 different thigh length styles - sizes and about 10 different knee length sizes.  So the patient should be measured for their length of leg, they should be measured for their calf circumference and their thigh circumference and depending on that measurement then they can wear whatever size stocking is appropriate.

PORTER
Which obviously brings - a lot of people are using below knee stockings when they go on long haul flights and I'm getting the impression here that you're using particular sets of stockings that are fitted by experts and that's where you're getting the results from.  So how good are those compression stockings if they're not properly fitted?

BONNER
I think one of the things about the flight socks is that they're generally fitted by the size of your shoes and again patients legs can differ, you know you can have a size 7 foot, then you can have a small calf or you can have a large calf.  So I'm not quite sure on the actual efficacy of them sorts of stockings, it might be better to have them measured and fitted by your calf circumference rather than your foot size so that they get the actual level of compression that you should have.

PORTER
Going back to the hospital, how long would patients be expected to wear these, do they put them on as soon as they arrive?

BONNER
They should be put on pre-operatively to prevent venous distension because not only do they increase flow of bloods, they prevent the veins from dilating and when you give patients muscle relaxants in theatre their muscles relax, their veins dilate and that can cause epithelial tearing which can start clot formation.  So by putting them on before they have their anaesthetic you're preventing that happening.  So they should wear them pre-operatively, peri-operatively and post-operatively till they're back to their full mobility. 

PORTER
So that means wearing them at home too?

BONNER
It's possible that patients may need to wear them up to six weeks post-operatively but again there's not a great deal of evidence on that.

PORTER
And how long would a stocking last because presumably it loses some of its elasticity?

BONNER
They last for three months, well different manufacturers different sort of specifications on that but usually three months or 30 washes, whichever comes first.  And try not to wash them in too hot a temperature, there's lycra in them and it can damage them.  We normally give patients two pairs of stockings, one to wash and one to wear, and when they're drying them not to dry them over a radiator because that again will damage the elastic.

PORTER
Also on the bed here we've got another option, can you explain how that works?

BONNER
This is an intermittent pneumatic compression device and this device is available for patients who are probably in the more high risk categories of developing a VTE or patients that maybe can't have heparin prophylaxis because this device has got a controller here at the end of the bed and some tubing that gets attached to leggings and these leggings are attached to the patient's leg.  Obviously the longer leg leggings would offer more protection because they're strapped round the calf and the thigh and what they do is they measure how long it takes the veins to refill with blood, so they provide pneumatic compressions - they blow air through this tubing, in through the leggings which compresses first of all the ankle, then the calf, then the thigh - and it milks the blood up the leg.

PORTER
But even the best preventative measures can't stop DVTs completely - particularly in people undergoing high risk procedures like joint surgery. As Stephen Viney discovered last year.

VINEY
Well I had hip replacement surgery in June and I came out of hospital, I was recovering at home, still feeling pretty poorly, got a bit worried about my leg being still rather swollen.  It was fine where the hip operation was really, it was the lower leg, from the knee down, was still rather swollen and I couldn't get my shoes on and was just generally unhappy with it.  Not really any pain, just swelling.  So that was the only symptom I had really.  And went to the GP, he said then I don't think it's DVT but we ought to make sure.  Phoned the nurse straight through to the hospital that afternoon and she said yes send him in the next morning and by lunchtime I'd had an ultrasound and they said yes you've got DVT. I mean I'd always thought of it as something you get after a long flight and I've done a lot of those as well but fortunately hadn't suffered any ill effects.  But I mean I was warned it was one of the risks of the surgery but you don't really - in fact the surgeon said to me afterwards he said, I'm sorry you got that, he said, I know I warned you of it but you're not meant to get it.  I wasn't really expecting to get anything like that.  I've still got some signs of it now and I wear some very attractive hosiery.  Exactly a year to the day I was being operated on for a burst appendix so yes I was pretty careful that time to make sure they gave me the injections in hospital, so - I didn't want to get it again.  So anyway that seemed to go okay.  I think having had the DVT once they would always be extra cautious, I mean I've been told not to take a flight longer than four hours without having an injection or something to stop the blood clotting.  So yes extra - extra careful.

PORTER
So what happens in your part of London here, if I, as a GP, see a patient that I suspect might be having a DVT on clinical grounds, I then want that obviously to be confirmed as soon as possible, send them in here, what happens to the patients here?

ARYA
Yeah I mean you'd pick up the phone, as a GP, and speak to our DVT service who run a fast track patient centred service to both diagnose and treat DVT.  So the patient is usually seen immediately by the nurses in the DVT service.  We then take them through a structured diagnostic pathway.  Because the diagnosis of DVT is potentially a difficult one, three quarters of those that present with a suspected DVT do not in fact have DVT, so there's a pathway which includes a clinical scoring system, a special blood test called a D-dimer test which looks for the smallest breakdown product of the blood clots.  And together with that we have a form of imaging which is ultrasound.

PORTER
And the ultrasound is looking for what - you can actually visualise the blood vessels on the ultrasound?

ARYA
Yeah, the ultrasound is using sound waves to visualise the blood vessels and the blood clot or the thrombus in the vein.  And you're looking primarily for incompressibility of the vein.  Usually veins are quite easy to compress when you press on them, using the ultrasound device, but if there's thrombus present then the vein is difficult to compress.  And also the sound waves that are reflected back are then processed by the computer, enabling you to visualise the blood clot.

ACTUALITY
FERNANDEZ HART
Okay, so I'm just going to use a little bit of gel.  What I'm going to do is just press on your leg to make sure the veins are nice and open, clear.  If you need to take a break at any point just let me know.

PORTER
Tim Fernandez Hart is a vascular scientist at the unit.

FERNANDEZ HART
The main vein behind your knee.  [ultrasound noise] That's fine.  

PORTER
So what are we actually hearing there - you're squeezing the calf to shoot the blood through vein effectively?

FERNANDEZ HART
I'm augmenting the calf, yeah, to squeeze the blood through the vein and what that does is let us see that there's no partial thrombus within the vein, so I can see that the colour on the screen goes right to the walls, as soon as I press lower down we get nice colour flow instantly, so there's no blockage in between where I'm squeezing and where we're looking.  So it's a tool that we can use if we get poor views if a calf is particularly swollen.

ARYA
Well if you find a blood clot in the patient the current standard of care is to use injections of liquid heparin for the immediate treatment of the patient.  And then that is usually accompanied by tablets of warfarin which are intended for the longer term treatment.  And essentially the main aim of the treatment is to help the clot to heal, and to prevent it from embolising and giving you pulmonary emboli and to prevent it from extending, prevent recurrence of blood clots and to give you a better long term outcome, you know, and less post-thrombotic syndrome.

PORTER
If you stop 10 people in the street and said you have to go into hospital next month what worries you, most of them will probably these days be talking about the so-called super bugs - MRSA and C. Diff - which can kill people and do kill people.

ARYA
Well venous thromboembolism, in terms of the numbers  of lives lost each year, exceeds many times that due to MRSA for example.  The estimated figure's about 25,000 deaths in England alone, which if you can compare to 1500 deaths a year due to MRSA.  And the key point is that most of these cases and deaths are potentially preventable.

PORTER
Dr Roopen Arya talking to me at King's College Hospital in London.

If you would like more details of the latest NICE guidance on reducing the risk of blood clots for patients going into hospital for an operation then you will find the relevant link on the Case Notes website at bbc.co.uk/radio4. 

Next week I'll be visiting a fertility clinic to learn about the latest developments in the field of in-vitro-fertilisation (IVF). And to clarify what the NHS now offers - and to whom. 

