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Sanjay Sharma:
What I had in mind was to cover the stuff that Elijah hasn’t covered, and I believe he’s covered conditions causing sudden death where the pathologist finds nothing, so the heart is normal. So he would have probably covered electrical faults and ion channel disorders. I am going to cover situations where the pathologist will find a problem, so I'm going to focus predominantly on the cardiomyopathies, cardio – heart; myopathy - heart muscle disease, but will be delighted to talk about anything else. 
I've got some idea of the causes of death in some of your first degree relatives and so there’s a mitral valve prolapse, there’s a coronary anomaly as well. I'd be very happy to speak about all of those as well. So would you rather I spoke about cardiomyopathies first and then we went on, question and answer? Anybody with cardiomyopathy deaths in this room? Two.  Two…three, okay, so I’ll do that okay? 
So cardiomyopathies are heart muscle disorders, and they have - all of these conditions that we’re going to talk about - have many consequences, and I usually divide them up into clinical consequences and personal consequences.  So the clinical consequence of having any heart problem is obvious things such as chest pain, breathlessness, palpitation, dizziness or blackouts, and this is what enables an individual to seek medical consultation. However, one must also be clear that sometimes these conditions are silent, they produce no symptoms in many people, and unfortunately sudden death may be the first presentation of all of these situations.  So that’s the first thing to bring in.  
The second thing is that apart from having clinical consequences there are personal consequences to someone having this disorder, once we diagnose these disorders - i.e. they are unable to participate in exercise that involves moderate to high intensity; they’re unable to drive heavy goods vehicles; are unable to join certain professions, for example they can’t work with the police force, they can’t be pilots, they can’t work in the army.  They have high insurance premiums, they walk around every day worrying about their offspring because their offspring may have inherited the same problem.  So there are clinical consequences and personal consequences to everything that you will be hearing about today.

Hypertrophic cardiomyopathy, has anybody got a relative that died from hypertrophic cardiomyopathy here? One?  We look in the mixture on sudden death in young people, and by young I'm going to have a cut off, I will call young 35 or less and that’s an artificial cut off because 40 is young, and 45 is young, where do you draw the line?  But that’s because under 35 deaths are usually due to congenital or hereditary disorders of the heart, usually.  Over 35, the commonest cause of death is the furring up of coronary arteries that you hear about, the sort of things that smokers and people with high blood pressure, or diabetes or cholesterol get, so that usually happens over 35.  Below 35 its usually congenital or hereditary disorders of the heart and hypertrophic cardiomyopathy heads that list, and I'm sure Mary will talk about the pathology side of it, but basically what hypertrophic cardiomyopathy is, is abnormal thickening of the heart muscle. So the heart muscle, the walls of the heart muscle are supposed to be between 7mm and 11mm, you can imagine that’s not even a centimetre in most cases, but with hypertrophic cardiomyopathy the heart muscle can be very thick and sometimes be as thick as 3cms. Now although hypertrophied muscles, or big muscles, look beautiful on the beach, so if your biceps are hypertrophied and your pectoralis major is hypertrophied you look wonderful on the beach, but a hypertrophied left ventricle is a very ugly sight, and its not a good thing to have, because hypertrophied ventricle means that the heart doesn’t relax very well and if it doesn’t relax very well it can fill properly, and it doesn’t like this so it starts throwing off lots and lots of electrical impulses and sometimes those impulses can degenerate into a death rhythm, so that’s what hypertrophic cardiomyopathy is and it’s a genetic disorder that’s inherited as an autosomal dominant trait. By that I mean that if one of you has hypertrophic cardiomyopathy then there’s a 50% chance that you will pass it on to your offspring, a 50% chance. 
Its not as rare as we once believed, about 0.2% of the population have hypertrophic cardiomyopathy and the two things that you should never say about hypertrophic cardiomyopathy is ‘always’ and ‘never’. Any doctor talking about hypertrophic cardiomyopathy should refrain from those two words, ‘always’ and ‘never’ because nothing ‘always’ happens in hypertrophic cardiomyopathy, and nothing ‘never’ happens in hypertrophic cardiomyopathy - it’s a very, very diverse disorder where one individual can die suddenly at the age of 16, another individual can go to their grave at the age of 92 never knowing they have a disorder.  One person can get intractable chest pain, the other person has no symptoms. For one person it’s a wall thickness of 3cms, the other person has a wall thickness of 12mms, so you know, it’s a very, very diverse condition, even in first degree relatives in the same family.

But most people with this condition have some symptoms. If you’ve got a stiff heart like this, you can see above, then the heart doesn’t fill very well, and if the heart doesn’t fill very well the patient feels it when they're exercising because for the body to work the heart’s got to be able to contract very well, but it won’t contract a lot of blood if its not filling very well, its not going to fill very well.  So most people with hypertrophic cardiomyopathy do get breathless when they run or rush upstairs.  Because the heart muscle’s very thick, although they’ve got a normal blood supply, the blood supply is not enough to meet the demand of this very thickened muscle, so they often get chest pain when they’re rushing around, because the heart’s saying ‘hold on a minute, I'm not getting enough oxygen’ and they get chest pain.  Sometimes they may actually pass out, either because the heart’s got into a bad rhythm, or they just cannot get enough cardiac output to supply the brain.

How do we pick it up?  If someone comes to us with symptoms we can examine them and with examination we may be able to pick it up.  If I just use my stethoscope I MAY be able to pick it up, okay? So you cant just go to a doctor and say ‘has my son or daughter got hypertrophic cardiomyopathy?’ and the doctor takes his stethoscope out and listens, and says ‘no he hasn’t’ -  there’s no way. You only pick up 25% of hypertrophic cardiomyopathy with your stethoscope.  75% you won’t, physical examination will be normal.  So we rely on tests, and we rely on the ECG and a cardiac ultrasound.  And the ECG is good, it tells us a lot, but there is no one…just like I said to you in hypertrophic cardiomyopathy the wall thickness varies, the ECG varies. All I can say is the ECG is abnormal, there is no given pattern that you look at and say ‘this is hypertrophic cardiomyopathy’, its just abnormal.  98% of people with hypertrophic cardiomyopathy have an abnormal ECG, only 2% have a normal ECG, but the gold standard test for hypertrophic cardiomyopathy is a cardiac ultrasound where we put some jelly on a probe, rub it round the chest and we get pictures of the heart showing a thickened heart muscle.

So once we diagnose it we’ve got some goals that we have to achieve, and those goals are, let’s make the person feel better because they’ve got chest pain or they’re breathless.  A lot of people have heard on the internet ‘oh that condition of hypertrophic cardiomyopathy causes sudden death, am I going to die?’. There are three things patients always ask me, ‘do you think you can make my chest pain go away, or my breathlessness go away?’, ‘Am I going to die?’, and ‘Are my kids going to be affected?’, those are the three commonest questions asked, and that’s my goal you see, to help them feel better, to try and work out if they’re at risk of sudden death, and then to offer screening for first degree relatives, those are the three things that we go for.  And I’d like to go through those one by one.  

Let’s talk about relieving symptoms.  We relieve symptoms by reducing the amount of work the heart’s got to do by improving filling of the heart and some of you may be aware that hypertrophic cardiomyopathy can cause obstruction to blood flow across the outflow track, and that happens in about 25%, so we have pills, we have surgery and we have pace makers.  And like all doctors we like to go for pills first, always, because you can sometimes deal with something with tablets and that’s fine.  When tablets don’t work we use more invasive treatments, such as pace makers or surgery, but in the vast majority of people with hypertrophic cardiomyopathy, pills are adequate.  There are a small  proportion with severe obstruction in whom we use surgery, there are some older people, and when I say older I mean 70 plus, with obstruction, who may respond to pace makers. Generally its tablets.  In people who have got no symptoms I wouldn’t use any pills, but we give lifestyle modification as well. We tell everybody with hypertrophic cardiomyopathy that they should not play sport that involves moderate or high intensity. So for example, they should not play football, rugby, tennis.  They may be able to participate in bowls, in darts, which are still sports, recreational swimming maybe, but not competitive high dynamic, football or even endurance running, sprinting, they shouldn’t be doing that. 

I don’t want to say much about obstruction as I know there aren’t many of you in the audience who have actually got someone with hypertrophic cardiomyopathy but to relieve obstruction the surgeon goes in there sometimes and takes a chunk of muscle out and that relieves the gap here and makes the patient feel a lot better, and again this is not something that’s offered everywhere in the country, only a few surgeons do this procedure and sometimes people have to travel to have this operation done, but in inexperienced hands this operation’s got a death rate of about 10%, so not every surgeon can do this, there’s only a handful of surgeons that should be doing this sort of operation.  Its not a difficult operation.
Q:
Is this ablation?

A:
No this is not ablation, this is myomectomy, so this is where the surgeon goes in from the top here and just shaves off a bit of muscle.  It sounds very easy, and it is easy provided they know what they’re doing, but they’ve got a bit of a hole to work through, they’re not working through this…they haven’t got the whole heart, they’re taking slices off.  Ablation is this.  This is ablation. Ablation is where you kill part of the heart muscle deliberately and that sounds a bit mean. We actually give someone a deliberate heart attack.  We go into the blood flow of the heart and we find the artery supplying this very chunky part of muscle at the top here, and we squirt neat alcohol down that killing this immediately.  That’s very useful and its effective, but we have given someone a heart attack, and giving someone a heart attack may not be fatal at the time because it’s a small heart attack, but we don’t know what the long term consequences of giving a young person a heart attack are, so I am not a major fan of trans coronary septal ablation, I prefer surgery over septal ablation because we’ve got 45 years experience with surgery but with alcohol septal ablation we’ve only got about 10 years experience, so I'd rather stick with something we know much more about.
Q:
Does that area then wither and…?

A:
Yes, yes, what happens is, this area dies and so this thickness goes away and you develop scar tissue.  Now, scar tissue itself is a harbinger for rhythm disturbances, so it has to be done, again, by very select people who do this all the time. It sounds very easy, and it is an easy procedure to do, but it can have serious complications.  In fact the death rate, from this procedure which is done in the cath lab, as opposed to surgery, is the same.

Q:
[…?...] 
A:
Oh I see, you haven’t got an open […?...] 
Q:
No movement to the muscle, it withers, yes?

A:
It withers but it leaves a scar, there is a scar, so if you scan the heart a few months on there will be scar tissue there yes, and the advantages of this procedure, the surgeons don’t have to crack your chest open.  So its done keyhole, via the leg, via the vessel in the leg, so you go home the next day, or the day after. But the disadvantage of course is that there’s that much higher need for a pace maker.  About a third of people who have this procedure done, we damage the electrical system of the heart at the same time, and they end up having a pace maker and that’s quite unacceptable, a third……. in some senses. So surgery, the advantages, its definitive, low complication rates for people who know what they’re doing, and it doesn’t leave scar.  The advantage of trans coronary septal ablation is keyhole, one day in hospital, the results are good, but the chance of…. the pace maker implantation rates are high, and we don’t know what the scar tissue will do in the next 15 or 20 years, okay?

What about identifying people at risk?  Who with hypertrophic cardiomyopathy is more likely to drop dead? Well, this is the common sense one, those who have survived a cardiac arrest and have been lucky enough to survive are probably going to have another one if we don’t do something, we’re not going to let them have another cardiac arrest, so these people are very high risk. And those in whom we see sinister heart rhythm disturbances causing fainting or causing symptoms, so if we see a nasty heart rhythm, or if someone survived a nasty heart rhythm, those people should be treated, and the treatment is a defibrillator. I think Elijah’s talked to you about defibrillators. These are special pacemakers that live under the collarbone, where a lead is introduced from into a vein under the collarbone, and that lead is placed into the heart, under x-ray guidance. That lead watches the heart day and night, and if the heart goes into a bad rhythm it delivers a small electrical shock of 20 joules to put the heart back into a normal rhythm, and that’s a defibrillator.  
But then of course not everybody is in this situation, many people have no symptoms at all, so how do we identify if they’re going to die suddenly or not? Well in that group there are several things that we look at, okay?  And if that individual has any two of the following we would classify them as high risk.  So, if they come from a family where there have been many deaths from hypertrophic cardiomyopathy, that suggests that they have a bad gene.  If they’re blacking out without warning, now all of us in this room at some stage may have nearly blacked out, or may have fainted. 90% of the British population at some stage in their lives will faint one day, if they haven’t done already. So we don’t count faints when someone says ‘oh I don’t feel good, I think I'm going to pass out, I'm going to go’ and people say he looked really pale and puked up everywhere and looked really awful, that’s a simple faint. These are people who are walking and no warning ‘bang’, injured nose, broken nose, doesn’t know what happened. So, unheralded syncope - that’s a very bad sign.  
People who have got very thickened heart muscles are more likely to drop dead.  In everyone with hypertrophic cardiomyopathy we do an ECG but we do a 24 to 48 hour ECG as well, and we look for bursts of bad heart rhythm even though the patient’s not feeling it.  And finally we exercise everybody with hyertrophic cardiomyopathy, and when you exercise your blood pressure should go up by 25mm of mercury, that’s when we’re measuring it the top part of your pressure, say if you start with a pressure of 120, should go up to at least 145.  If that doesn’t happen, or if the blood pressure dropped in exercise, that’s a bad sign. So everybody with hypertrophic cardiomyopathy we ask about family history, whether they’re blacking out, we do the scan to see how thickened the heart muscle is, we do a 24 to 48 hour ECG and we do an exercise test, and if we’ve got any two of these risk factors we will prophylactically - and by that I mean for safety reasons - put in a defibrillator even if the patient says ‘I feel great’. Unless the patient says ‘I don’t want a defib’ - that’s a different matter.  
Defibrillators are put in as day cases now, because we’ve got so good at doing it that they come in in the morning, they have their defib in and then they go home in the evening. Okay?  I'm not going to say much more. This is a defib, this is what it looks like, in real life if any of you have looked at a Ronson lighter, its a bit bigger than a Ronson lighter.
ARVC - anybody here who has had a relative who has got ARVC or died from ARVC?

This is a bit of a mouthful, Arrhythmogenic Right Ventricular Cardiomyopathy. Arrhythmogenic means something that’s going to cause a bad rhythm problem, that’s what arrhythmogenic means. Right ventricle, the right pump. Cardiomyopathy, muscle disorder. So this tells you a lot that this is the right pump of the heart has a problem with it which is going to predispose the affected person to nasty rhythm disturbances. This is a bit of a misnomer because when it was first identified, it was identified in the right heart, we now know that it affects the left heart as well as the right heart.  
And this is a condition that is also recognised as a cause of death, and in some parts of Europe is the commonest cause of death in the Mediterranean region in places like Spain and Italy it seems to be the commoner cause of death than hypertrophic cardiomyopathy.  And it usually hits the headlines when it causes death in good football players like Antonio Puerta who died recently playing for Sevilla, he died of ARVC.  And its prevalence varies depending on how we define it, but the prevalence is around 1 in 1000.  1 in 1000 people have this condition and its genetic in up to about 40% of cases. The question mark some of you might have is can you develop it from other things? Well I have my own theories on that. I think you can develop ARVC especially if you play too much sport.  I don’t mean play a bit of football, I mean if you’re an ultra endurance runner like a tour de France cyclist, you will put enough pressure on your right ventricle to create a cardiomyopathy and we see that in these top cyclists often. 
But what about the molecular basis of this?  It’s a problem of cardiac glue.  Cardiac, heart cells, are stuck together by a form of biological glue, and this biological glue, the proteins that make up this glue are defective, so if you stretch the heart, as in exercise, sometimes if you’re stretching it too hard the glue, if its defective, will come apart, which means some cells come apart. Now when those cells come apart the heart becomes extremely unhappy and will throw up bad rhythm disturbances.  In a youthful individual, those bad rhythm disturbances may be felt as a few palpitations which a young football player will say ‘must have pushed it a bit’, and he won’t say a word when he comes home, and that will be the end of it.  In some that rhythm disturbance will be so bad that the young individual will not be around to tell the story, they will never come home.  And in some it may cause blackouts on and off which people ignore, or do go to the doctor with.  In fortunate circumstances the diagnosis will be made, and in less fortunate circumstances the diagnosis will be missed, and I don’t say this as a criticism of the medical profession, I say this because these conditions are rare, they’re not common, and many doctors have not come across these disorders and may not recognise them. 
I also make a point here that ARVC is not diagnosed with one test, you need six or seven different tests, and you should put the results of these tests together to make the diagnosis of ARVC, its not an easy diagnosis to make.  The diagnosis relies on the combination of ECG, 24 hour ECG, cardiac MR scan, echo cardiography, signal average ECG, you need to piece it all together to make the diagnosis. Sometimes its barn door, for people who see it a lot we’ll say ‘this is clearly ARVC’, sometimes we have to do several tests before we come to the answer.  Some of you may say ‘well why don’t you just take a specimen of the heart, go in via the leg like you normally do and just take a biopsy, that should tell you if there’s a problem with the heart’.  Well I wish it was so easy, because in ARVC the disease affects mainly the thinnest part of the heart, the thinnest part of the right ventricle, and we can’t always get at it, and if we do get at it sometimes we can make a hole in the heart. That wouldn’t be very good news.  And also the disease it patchy, so you may sample from an area that’s not affected, and you may falsely say ‘there’s nothing wrong with this heart’, so we don’t rely on biopsies to make the diagnosis, the diagnosis relies on ECG and heart scans.  
But this is effectively what it is. These are two heart muscle cells, joined up with glue. This glue is know as a desmosome it’s a protein and there are lots of different proteins making up desmasomes and they’ve got lots of funny names, and if you look inside the desmasome you can see there are lots of different proteins. Each one of these blobs is a separate protein and as I said they’ve got different names, desmocollin, desmoglein, plakophilin, plakoglobin, but a defect in any of these glues can cause ARVC.

So, how do people with ARVC present? As I said to you before, some people have no symptoms, sudden death is the first presentation, and some people will complain of the typical symptoms of cardiac disease - i.e. chest pain, particularly during exertion, or in the cold weather, palpitation, nearly passing out, or passing out during exercise, and also breathlessness that’s disproportionate to the amount of exercise they're used to doing. Now, young people when they go upstairs don’t feel bad, they just run up the stairs and take a few deep breaths and they’re okay.  But if a young person says to you ‘gosh, the last few times I've run up a set of stairs I've been really breathless and that’s not like me’ we would be concerned about that symptom.

As I've said to you before, there is no gold standard test for ARVC.  For HCM there is.  We use the cardiac ultra sound for hypertrophic cardiomyopathy, but with ARVC there’s a major problem, and as you can see I've highlighted that there, I've also told you that tissue diagnosis is not easy. What about gene testing?  I am an optimist and I am hoping that one day gene testing will be the answer, but at the moment we are very, very far away from that day I think. Firstly, gene testing is very expensive, £3000 per test firstly. Secondly the answers are not available to you for up to two years.  That’s not very good.  Thirdly, a negative gene test does not mean that you have not got the problem because there may be many genes that have not been identified so that’s another bad thing.  Fourthly, having a gene diagnosis does not mean that you’re going to do badly if you see what I mean. So at this point I want you to put the gene test under cover for a little while and not put too much hope on it okay?  You need to rely on cardiac investigation, and in fact if we compared molecular autopsy, and by that I mean if we took someone who had died and took bloods from them and did every gene test that causes sudden death, which I'm not going to tell you how much it costs because I'm not going to talk about money because there is no amount of money that can bring a life back, okay? So cost aside.  And if we did that test we’d only pick up a third, we’d only pick up a diagnosis in one third of dead people, so if we did gene testing in a dead person, every gene test known to cause these problems, we’d only pick up the diagnosis in a third.  Now, if one of you came to see me saying ‘one of my first degree relatives died of a hereditary condition like these’ and I did tests on you, there’s a 52% chance I’ll find a problem, okay?  That gives you some idea of gene testing versus clinical investigation in this day and age.  So we are not…I am an optimist, I'm hoping that we’ll get better at gene testing. We take bloods for gene testing on all of you, but we put them in the fridge. We don’t tell you its gone off for testing, because its pointless telling you that, because I might be saying to you in five years ‘we still don’t know what's going on’. I'm putting it in the fridge until we get better at this and it gets cheaper, then we’ll send it off and tell you ‘look, now there’s a much better chance we may find something’.

In people who have got lots of family members who we’ve found, we do send genes off because the yield is much, much higher, but in the odd person we don’t.  So that’s gene testing dealt with. Yes?

Q:
[…?...] 
A:
With genes?

Q:
No not with genes

A:
With clinical test, yes?

Q:
Yes, and my son’s only 21 and they’ve all come back with […?...]. Now would you recommend that he was tested again in a few years?
A:
Okay, we’re asked here, there’s a family history of hereditary cardiovascular disease, ARVC, and the question mark is, how often do you test for ARVC?  First degree relatives have been tested, they’ve been told nothing has been found. There’s a son aged 21, the question mark is, how often should that individual be tested?  An excellent question.  Unlike hypertrophic cardiomyopathy, where we know everything about the natural history of the disorder - what happens, when it happens, what could happen. - with ARVC we are not as good at predicting its natural history. What we know so far, for example, what we know so far is that some people with ARVC may die suddenly from bad rhythm disturbances. Others may survive these glue detachments to the point that that right vertical becomes weaker and weaker and weaker with time, and will develop heart failure later on in life.  What we don’t know is, if you don’t have evidence of ARVC at the age of 20, does that mean you’re never going to get it?  Does that mean we stop worrying about you and say you’re okay?  I don’t think we can answer that. So at the moment I see people every five years, or ask them to come back immediately that they get chest pain when they’re exercising, breathlessness that’s disproportionate to the exercise, feeling that they’re going to black out or have blacked out, they need to come straight back, or having palpitations.   Because I am very clear with them that with ARVC we do not know the natural history of the disorder so I cannot reassure them with 100% certainty, but what I can tell them is the fact that there is no evidence of disease manifestation means they’re okay for the time being.  Okay?  I don’t like labelling people with the diagnosis, because labelling someone with an erroneous diagnosis is not good either because you’ve given someone a diagnosis and say ‘well you’ve got ARVC but a very mild form, we think you have’ that goes on an insurance claim and that’s it, you’ve got it, they reckon, and you may not have, and you’re walking around day in day out thinking ‘I've got it and I passed it on to all my children’.  So we’ve got to be very, very careful not to give someone a diagnosis they may not have, but at the same time do our best to find out if someone’s got something wrong with them.

I'm not going to go through this but there are certain patterns with ARVC where we can say someone may have ARVC.  So for example, if we’ve had a young person that’s got symptoms and we do an ECG on them we may see things on the ECG that tell us that this ECG is not normal and should make us think of ARVC.  We’re looking specifically at something called the T Wave - did Elijah talk about ECGs at all?  Briefly?  Well the EGC’s got four waves - Q wave, R wave, S wave and T wave, its got four waves on it, and in ARVC the T waves supplying the leads that look at the right heart are often abnormal and we look at those specifically. So that just gives us one idea that there may be a problem and I might have an example of that. 
Let me show you the normal T wave.  This upright blip is a P wave, okay? There’s a little negative bit that’s a Q wave, there’s a little positive point, that’s the R wave, and this is the S wave and the T wave. See the T waves are upright? See that T wave has a positive block upright yes?  Upwards.  Now look here, can you see that the T wave is downwards?  Yes?  So when we see these downwards T waves in these leads, B1, B2, B3, we get concerned.  I should also say to you at this point that its easier said than done, because if any of you have got young children who are pre-pubertal or Perry pubertal, they will have an ECG as part of the normal juvenile pattern because as you go from ECGs like this to an adult ECG but my daughter for example has got an ECG that’s just like this, and that’s normal because she’s only 10. So again, you’ve got to be very careful how you interpret the ECG, so if you bring me a 10 year old, and they’ve got an ECG like this, I will not label that person with ARVC, but that brings up a problem you see, if there’s a family history of ARVC you’ve got a child with this ECG what do you tell the parents?  You tell them that ‘this is probably a normal variant but we need to keep a very close eye on this child’.

Q:
Would the child be aware of that?

A:
No

Q:
They wouldn’t feel any palpitations or anything?

A:
No, we take symptoms very seriously. I think symptoms is key. Symptoms would help me the most. If a child is presenting with symptoms that suggest they’ve a cardiovascular problem we have a very…I mean we have a belt and braces approach to everything, we investigate everyone very thoroughly but we take symptoms very, very seriously, yes.

And this is what can happen.  You will see, that can go wrong, you see that looks very fast doesn’t it now?  Lots of squiggles going very, very fast, and this is what can happen to people with ARVC and this can degenerate into a very nasty rhythm that causes sudden death. How do we prevent sudden death? Well there are two modalities. We’ve got pills and we’ve got defibrillators.  In many cases pills are good enough - beta blockers. But sometimes in people who are having these horrible rhythm disturbances, whose right ventricle doesn’t look good, we put in a defibrillator to prevent sudden death. 

Okay, so I've talked to you about the two most commonly implicated cardiomyopathies in sudden death, hypertrophic cardiomyopathy and arrhythmogenic right ventricular cardiomyopathy. There is another cardiomyopathy that is the biggest public health problem in the UK at the moment, because that’s the ‘baggy heart’ that just doesn’t work very well, you’ve heard about a hypertrophied heart - that’s very thickened heart muscle - you’ve heard about a situation where the right ventricle doesn’t work very well and now the third condition where the pump, both pumps of the heart don’t move very well, that’s called dilated cardiomyopathy.  Strictly speaking dilated cardiomyopathy is a baggy heart in which you cannot find an obvious cause, but in general baggy hearts can cause death in anybody, usually the elderly populations because they’ve got furred up arteries so the blood flow to the heart’s not very good, so the heart becomes weaker with time. People who have got high blood pressure for years and years that’s not well controlled, the heart tires.  People who abuse lots and lots of alcohol can get a baggy heart, but in some people it can be a genetic problem, in fact about a third of people it can be a genetic problem, there’s a problem with the heart muscle protein that can result in a baggy heart.
Sometimes infections of the heart, myocarditis, can cause problems, an inflammation, a virus called echo virus can sometimes affect a young individual and the young individual may think they’ve just got a cold - so they’ll have a runny nose, a sore throat, a bit of a headache, aches and pains, lie in bed for a day and have a paracetamol and say ‘well I feel okay now’. They may not be aware that the heart’s affected as well, so they’re getting over this cold, young 16 year old, feels much better, goes for a run, or goes to the gym and doesn’t come home again because the heart muscle has been affected, there were no warning signs that the heart muscle has been affected, and the heart muscle went into a bad rhythm disturbance. That’s one presentation of myocarditis. Some will say well they had a cold two days before they died, we always worry that’s myocarditis and pathology with confirm that by looking at the heart under the microscope.  Sometimes after a cold the patient presents, or during a cold, with sharp pains, just behind the breast bone, or palpitation. That we worry about, we are concerned then that with a cold, someone’s got chest pains round here, and their heart’s fluttering, that they’ve got a viral myocarditis, and those are the sort of people that pitch up to hospital and they’re the sort of people that we get a diagnosis off.  But as I said, in many people the general features of a cold predominate the illness rather than the heart manifestation. And most people with myocarditis do get better, in fact 80% make a full recovery, and they do very, very well. About 20% are left with a slightly damaged heart, and a small proportion don’t survive. They either die from a rhythm disturbance, or they go to cardiac transplantation.  Okay?  And we have very good pills, excellent pills, in the form of ace inhibitors and beta blockers, that anybody that’s had a myocarditis we leave them on them for two years, even as the heart’s gone back to normal, and then we take them off, we test them on an exercise test, we do a scan a year later to make sure everything’s fine before we reassure them and say they can get on with life again. That’s myocarditis dealt with. Any questions on myocarditis?

So now, if there’s any condition you want to know about, ask me, and I'm not going to put any more slides up, I will tell you whatever you need to know. So the floor’s open.

Q:
You know the condition you’ve been talking about?

A:
Myocarditis?

Q:
Yes, well when you said about having a cold and chest pain […?...] you actually described our son, but his was Brugada […?...]  

A:
Yes

Q:
[…?...] and no criticism of his doctor at all […?...] pains in his chest, when he turned over they went and she said ‘if there’s any more please come back’ and she said ‘you’ve had a terrible cold and […?...] so […?...]. He didn’t go back to the doctor, if he’d have gone back then maybe […?...]?

A:
Well let’s answer this as comprehensively as I can.  Being a doctor, I'm not trying to be defensive, but I'm trying to say that many symptoms that present to a general practitioner are not…

Q:
I have no problem…

A:
…I know, I know you haven’t, but I'm trying to reassure you about what could have happened.  I'm not saying that your GP was right or wrong, what I'm saying is that in general practice and in hospital medicine, most people that come to see us with chest pain don’t have a cardiac cause of a chest pain. Generally speaking a doctor can work out whether its cardiac related. If a patient says ‘I get this pain when I run up the stairs and it’s a heavy pain and it goes down my arm or up my jaw’ that sounds very cardiac.  That sounds like its coming from the heart.  If the patient says ‘I've got these sharp pains, but when I roll over to my left they go away’, or ‘when I lie flat they’re better’ that sounds more muscular, and that’s probably what may have happened.

Q:
Yes

A:
Yes? Again, when someone’s got a cold they may have heart pains, they’ve got myocarditis, a sharp pain here going down the arm or into the shoulder blades, that’s not good. Or they may just have aches and pains like we all do, and if you’ve got a cold your body hurts, your chest wall, and if you press your chest wall that hurts that sounds more like a viral myalgia virus-induced pain. In your case, your son’s history was very suggestive, if my memory serves me rightly he did die in the early hours of the morning.
Q:
Yes, that’s right.

A:
I think he’d just got up to go to the toilet if I remember rightly?

Q:
No, no he died in bed.

A:
He died in bed.

Q:
Yes, in bed.

A:
And so what we did in your case is we knew that the post mortem hadn’t found anything so we went back to what Elijah’s been talking to you about, looking for hereditary ion channel disease, and we saw all of you and I think the real story is that the day we saw you we said ‘we haven’t found anything, you’re going to have to come back for us to do some more sophisticated tests’, so we did. We saw your daughter first, we found it in her, and we’ve seen you only a week ago, or a few days ago, and found the same problem. So we’ve worked backwards, a double edged sword our clinic is - on the one side you know what happened to your son, it allows you to move on; on the other side, now we’ve got two other members of the family affected. What do we do with them?  So, yes, his was different. The fact that we’ve got two Brugada members now, his death, and his death was very classic of a Brugada death.

Q:
Yes, yes, and from what you’re saying it was all tied up in the cold and he was offered the opportunity to go back […?...] and his cold got better but his doctor said ‘you have really a terrible cold ‘ but she said ‘please come back to me’ […?...] ‘please come back to me’, but he didn’t.  So…all I was querying in my mind […?...].
A:
Yes, classically Brugada doesn’t cause symptoms, it causes blackouts or sudden death.  Those are the two things that Brugada causes. Most rhythm disturbances are near fatal or fatal.  One thing to do with Brugada I should tell you, both of you, and I think I've already told you this, is that Brugada deaths are more likely with someone who’s got a high temperature. I've already told you, if you ever get a cold and your temperature’s going up, don’t say ‘oh it’ll go away’ and take a paracetamol. That’s the first thing.

Q:
I take Neurofen [laughs].

A:
The second thing is that there are certain pills that you should never take, and I've already talked to you about that. Tricyclic antidepressants you should not take, that could bring on the Brugada pattern. I know you two don’t do this, but you always refrain from cocaine, ecstasy…

Q:
Oh, you never mentioned that [laughter].

A:
 …and there are certain heart rhythm disturbance drugs that only a cardiologist will prescribe that you should avoid as well, so there are four or five things that you can do to make sure that the same thing doesn’t happen.

Q:
And also yesterday […?...]  

A:
At Great Ormond Street.

Q:
At Great Ormond Street […?...] and on a lighter note […?...] 
A:
Do you find that the children find these things fascinating?  Going on the treadmill…they get very upset when they’re too little to go on the treadmill.

Q:
We went yesterday […?...] [laughs]

A:
Yeah, because they’re too little yeah.

Q:
[…?...] 
A:
Yes?

Q:
[…?...] 
A:
Okay, mitral valve prolapse.  In the heart there are four main valves, and the job of these valves is to make sure that the blood flows in the right direction. You can imagine the force with which the heart contracts. If we didn’t have valves our blood would be squirting backwards and going forwards, so the job of these valves is to make sure that we have a one-way system, blood coming into the heart from the right side, and the left side, and going out.  So that’s what the valves do.  Mitral vale, the mitral valve sits between the top chamber of the left heart and the bottom chamber of the left heart and that’s where the mitral valve sits okay? And there is a condition called mitral valve prolapse, sometimes also known as floppy mitral valve, which, when the mitral valve closes it should close like this, but in mitral valve prolapse it closes and it buckles a little bit causing the valve to leak.  The prevalence of mitral valve prolapse in the British population is about 2%. The worrying thing about mitral valve prolapse is that it has been implicated in sudden deaths in young people.  And the mechanism is that the floppy mitral valve stretches the capillary muscle and may cause the heart to go into a bad rhythm.  If you look at the literature and look at how many people have had post mortems in whom only the only abnormality the pathologist has found during the sudden death is a floppy mitral valve, then that number is small.  Given its prevalence in the population the question mark is, was that cause or was that coincidence? That’s the big question mark. Was the mitral valve prolapse seen at post mortem the cause of death, or was that something that the chap had harboured and was nothing to do with his death? So whenever I see a mitral valve prolapse death, we start from scratch. We see that as a SADS death until proven otherwise.  

Unless the pathologist has found lots of other abnormalities around the mitral valve […?...] scarring or the ventricle being very enlarged suggesting it was leaking very badly, we would look at that.  But there are documentations in the literature with mitral valve prolapse suggesting that some people with mitral valve prolapse do get bad rhythm disturbances, there is that in the literature.  The question mark is, what do you do about it?  At the moment, if we have people with mitral valve prolapse that are having these disturbances, we can treat with beta blockers, we don’t know if we repair the valve whether all that goes away, but generally if the valve is leaking a lot we will repair it. But on its own – say if I found mitral valve prolapse in you today - on its own I would not tell you that you’re at risk of sudden death but I would do a 24 hour ECG on you, I'd put you on a treadmill to make sure you’re not getting bad rhythm disturbances.  If your valve is leaking I'd see you every two years to make sure that it doesn’t become too leaky, and if it does become too leaky we would want to repair that.  Have I answered what you wanted me to?

Q:
Yes

A:
Are you sure?
Q:
[…?...]
This is a sudden death where mitral valve prolapse was found, and I'm sure Mary could shed light on this. Mary, how often do you see mitral valve prolapse on its own during a sudden death?

Mary Sheppard:

Of my sudden death…. of a 1000 cases we’d pick up 5% […?...]  5% have been […?...] 
Sanjay:

No but where you see again, only a floppy mitral valve?

Mary:

Floppy mitral valve in the majority of those is in young people particularly 

Sanjay:

Yes but the question mark is, that mitral valve, floppy mitral valve you find, how sure can we be in retrospect, whether that caused the death or whether that was the only…how sure do we know that […?...] 
Mary:

[…?...] young person either might […?...]  quite severe […?...]  diagnosis. In addition I often find in the majority of cases […?...] 
Sanjay:

That’s it.

Mary:

[…?...] cardiomyopathy link I think […?...] 
Sanjay:

Yes, so this is the same here. If the post mortem showed that the floppy valve was very severe, and the heart had become large then we would buy that as the cause of death. If it didn’t show that we would want to screen all first degree relatives for Long QT, Brugada and all the other things that we may otherwise miss.  

Q:
Why do you think you get scarring in the left ventricle?

A:
Because of a very severe leak, so if the mitral valve is leaking so much.

Q:
That will cause the scarring?

A:
Yes, the massive pre-load for a protracted period, so you get the heart becoming enlarged, in order to compensate for the more tension the left ventricle hypertrophies with time you get ischemia and fibrosis, but that would have to be a very serious leak.  Yeah.

Q:
Could that be […?...] so speaking as a doctor what tends to be classified as the mitral valve is […?...] 
A:
I mean a floppy mitral valve may cause no leak, and at the other extreme and its very floppy can cause a very severe leak, and just like with any severe valve disease there’s a massive burden placed on the heart, and if you think about the heart beats 90,000 times a day, it beats 3,000,000 times a year, and 2 billion times in a lifetime, every time it beats you’re putting pressure on it, you can imagine that if you’ve got a very leaky valve, the ventricle will show signs of that. Having said that, most people with a leak that bad I would have expected to have symptoms - i.e. they wouldn’t be running the 400 metres at 50 seconds, they’d be symptomatic I would have thought.

Q:
And ARVC

A:
ARVC yes?

Q:
You said only 30 to 40 were…

A:
Genetic yes.

Q:
What are the others?

A:
Well, no, at the moment we can only account for 30% to 40% being genetic, but the molecular genetics of ARVC is still growing, there may be more that are genetic, but the others I believe ARVC can be acquired through excessive exercise. I don’t mean playing football in the park once or twice, I mean people who do multiple marathons may develop ARVC. I also believe that there are certain chemotherapeutic agents, people have chemotherapy for breast cancer and colonic cancer, that may cause ARVC. Radiation may cause ARVC. There are lots of things, even viral illnesses I think may.

Q:
Well I was going to say, my grandson had a bad viral illness […?...] 
A:
I think even viral damage to them. I think the right ventricle heals differently to the left ventricle.  And if you insult the right ventricle the healing process is slightly different, they heal with fat and fibrous replacement.

Q:
[…?...] 
A:
He was in the left okay.

Q:
Yes, he was quite unwell on holiday […?...] 
A:
It could have been, I don’t think all ARVC are genetic, I really don’t.

Q:
[…?...] 
A:
Yes, I mean the left ventricle variant, there’s only a small number and they have been based on family […?...] and they have been gened  for it. Again, have you had gene tests done?

Q:
No.

A:
No gene tests?

Q:
No

A:
Okay.  Its possible it may have been genetic. ARVC is a genetic disorder. What I'm trying to say to you is that not all ARVC in my mind is genetic.

Q:
No, no, […?...] 
A:
Well until we know, I think you have to assume it may be genetic, because if you don’t assume that there will be people that will be deprived of investigations, and that may have diagnosed something.

End 

