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Clip: Ebere Okereke
It used to be called the white plague because they had consumption and they coughed up so much blood they were very anaemic and very pale.  And the consumption basically is because the disease consumed you, you just lost weight and effectively disappeared.

Clip:  Natalie Winter
I was shocked, at first didn't know what it meant, what was going to happen to me because obviously I heard a lot of stories about TB is you die, obviously I didn't want to die.

Clip: Ebere Okereke
I tell them that TB is a disease caused by a special kind of bacterium, it can affect most parts of the body but most commonly it affects the lungs.  It's curable - I always start with saying in most people TB is curable.

Porter
Tuberculosis or TB may well be curable with the right treatment, but it still kills close to two million people globally every year, and around a third of the world's population are thought to carry the infection. Africa and Asia are the worst hit continents, but TB is becoming an increasing problem here in Europe too.

Fifty years ago a combination of better living standards and vaccination slashed the number of new cases in the UK by a factor of 10 from 50,000 a year to 5,000.  But over the last two decades that trend has reversed - TB is on the increase again.

The vast majority of new cases in the UK are in people who were born abroad - typically in Africa or Asian countries like China, Pakistan, India and Bangladesh - and in major British cities like London and Leeds.  But immigrants from countries where TB is endemic are not the only people at risk - a typical coughing and spluttering untreated person with TB is likely to infect 10-15 others over a 12 month period.  Once here, it matters little where the bacterium initially came from, and, as we'll be finding out later, you don't have to live in an inner city to be at risk either.

Dr Ebere Okereke is now the regional TB lead for the Health Protection Agency in Leeds, but her interest in the disease started at much earlier age.

Okereke
When I was 10 a cousin of mine who came to visit us - my father's a GP - was diagnosed with TB.  Essentially she walked through the door and my dad took her right back out and took her straight to the hospital.  And that was my first introduction to tuberculosis and I was amazed for how long she had to be on treatment and also by the response of people when I mentioned that my cousin has TB, it was a very negative response.

Porter
Was this in the UK or ...?

Okereke
No, no I was born in the UK but I grew up in Nigeria and my parents returned to Nigeria when I was young.

Porter
Where TB would have been far more common.

Okereke
TB was much, much more common than here.  When I came to the UK the first response I got was oh TB's gone now, it's not a problem here anymore and I think we've sort of rapidly discovered that's not quite the case, we did take our eyes off the ball a little bit in the UK a few years ago.

Porter
So are these people coming from Africa and bringing the disease with them or is it because they've got close contacts with people who are visiting or indeed they may be visiting the countries themselves?

Okereke
It's all of those.  We have people who migrated in the last decade, two decades, who migrated with latent TB infection - that's where the have the potential for disease but are not ill - and we've got the people who have settled in the UK, might be first, second or third generation migrants, who have ongoing contacts with countries in the world where there's a lot more TB, either they visit or relatives from there come to visit them.  One of the biggest challenges we have is actually dealing with the stereotypes and the stigma associated with TB.  More recently, especially in migrants from the southern African countries, there's a big fear of TB because of the association with HIV in their countries of origin.  So most of them will be extremely reluctant to be diagnosed with TB because they're afraid that means they have HIV.

Porter
I can understand the stigma but I'd also be worried if I thought I had it that it would kill me.

Okereke
Oh they're absolutely worried, which is why they do seek help, but when they seek help they're very, very - they don't want anybody else to know, which can create challenges for us because we need to identify other people who might have been exposed and might be at risk of TB as well.

Porter
Dr John Watson is Consultant Chest Physician at the nearby Leeds Teaching Hospitals Trust and is another doctor whose interest in the disease started while he was abroad.

Watson
I went to work in a mission hospital in Nepal and in Nepal TB is extremely common, we were seeing something like 3,000 new patients a year in this particular hospital.  So I saw huge numbers of patients and obviously developed an interest.  So once I returned to the UK I continued to pursue that.

Porter
They must have been some of the first cases of TB that you'd seen as a young doctor, you don't see an awful lot in normal practice here in the UK?

Watson
I'd seen perhaps a handful when I was working in Birmingham before I went to Nepal but it was very small numbers.

Porter
What sort of numbers do you see here at St James's?

Watson
Well in Leeds the numbers have been increasing in recent years, we're now seeing something like 160-180 patients each year.  Ten years ago, when I started here, it was half of that.

Porter
And who's being affected and at what stage of their lives?

Watson
TB is an infection, it's caught by breathing, so anybody can catch it and we do see people from young children to very elderly.  TB can affect any part of the body and so the stories do vary depending on where they have the disease.  The most common place to have TB is in the lungs and most people would come along with a cough and a fever, often coughing up phlegm, occasionally coughing up some blood.  Everybody gets a cough and a fever now and then, you get a cold, but it usually goes away in a few days but we're seeing people who are coming along with a cough and a fever that's been going on for three or four weeks, sometimes longer, they're often losing weight and another very common thing people experience is sweating during the night, very excessive sweating, sometimes so much that they have to change the bedclothes.

Okereke
When you cough, you sneeze, you talk, then you all produce - we all produce a little bit of aerosol which if I've got TB in my lungs can actually contain infectious droplets.

Porter
So you need to have TB in your lungs to be infected - to be contagious?

Okereke
That's true.  Non-pulmonary TB is effectively not infectious.  Now if you've got TB in your lungs and the TB has actually caused a cavity in the lungs, that's actually an indicator of significant infectious risk because that means you will have a lot more of the bacterium, the micro-bacterium organisms, when you then cough that you can then transmit infection much easier.  So they are markers.  If you have TB in the larynx, which does happen, that is a very, very highly infectious type of TB because it's in your upper airways and therefore, like I said, copious amounts of the micro-bacterium can get into your respiratory droplets.

Watson
TB of course can affect other places.  Another common thing we see are people with TB in the lymph glands in the neck, this is often very alarming for people because people start worrying about other diseases like lymphomas and cancers and so on.  I have seen TB affecting virtually any part of the body you care to mention from the liver, the gut, the kidneys, the brain, bones, joints, even the testes. 

Porter
So even though you catch it by breathing in it doesn't necessarily present as a chest based problem?

Watson
Absolutely, as I say it most commonly presents as a chest problem but it can present with problems anywhere in the body.

Porter
The patient comes to see you, they tell a fairly classic story that makes you suspicious of TB, you then examine the patient but how do you confirm the diagnosis?

Watson
Well the most important thing is to find the bacteria.  We can look for it under a microscope in the lab and it can be grown in the lab.  It is a bit more difficult than some other bacteria because it does take quite a while to grow and can take two or three weeks before it grows in the lab, sometimes up to eight weeks.  

Porter
So it's easy to miss on a lot of routine tests perhaps?

Watson
Well it could be and you do have to specifically ask for it and that's one of the problems that sometimes arises that samples maybe get sent to the microbiology lab for normal cultures but unless you specifically ask to look for TB bugs then the lab won't find it.  Of course we try and find it in easy places first and if people are coughing up phlegm then we'll send a sample of the phlegm to the lab to check, putting a needle in one of the lymph nodes or sometimes getting deeper samples from the lung using a bronchoscopy - a camera test - to look down inside the airways and get samples from deep inside the lung.

Porter
What about the role of the chest x-ray?  You often hear chest x-ray being used to pick up TB or even as a screening tool in some places.

Watson
Oh certainly the chest x-ray can be very helpful.  The chest x-ray on its own isn't going to confirm the diagnosis but it can certainly point towards a diagnosis, particularly if people have the classical features.

Porter
Which would be?

Watson
On an x-ray there'd be areas of shadowing and sometimes cavitation - that's if you like holes in the lung - although people can have it affecting other parts of the lung and sometimes the appearances aren't so classical, so it can be tricky to find it.

Porter
Tricky indeed - as young mother of two Natalie Winter discovered the hard way. Natalie, from West Yorkshire, was diagnosed with TB in November 2007, but initially it wasn't high on her doctor's list of possible problems - as she explained over a coffee in a busy bar in the centre of Leeds.

Winter
It was a long time ago, before I give birth to my first born, which was in - I was pregnant in 2004 and I was in hospital then with kidney problems.  I was then told it was pregnancy related.  And before that I remember being in and out of hospital, put on drips and things but again no one knew what was wrong - it was a viral infection they said. 

Porter
So you'd been investigated.  What sort of symptoms were you actually getting at the time?

Winter
Just lots of pain in my kidneys and going to the toilet but it seemed to just get worse and worse and worse.

Porter
So how was the diagnose of tuberculosis actually made?

Winter
When I had my second child, which was in 2006, I kept going back to the doctor's with the same problem, they kept giving me antibiotics, saying that I had a urine infection.  But my nurse practitioner, she looked into what it could be, when I went to see her I told her enough's enough and I was in a lot of pain and she listened and she did lots of tests for different things to see what it could possibly be and all them tests came back negative.  So then she eventually took a urine, sent it off to test for TB which she said it probably wasn't TB because I had my BCG vaccination, I was white British born and I was young and healthy.

Porter
Had you ever heard of TB before she mentioned it?

Winter
Yeah we did a bit at school when we all had our BCG vaccination and we learnt a bit about what the vaccination did but that's it really, I'd not heard anything else about TB.

Porter
So the nurse did the test which was very clever, because it had been missed by the hospital, it had been missed by other doctors, she did the test and it came back?

Winter
It came back that I had TB in my kidneys.

Porter
I've been a doctor for nearly 25 years and looked at lots of urine results and never had to tell anyone that they've got TB, often that they've got a urine infection that we can treat with antibiotics but never have I had to tell anyone that they've got TB, that must have been a bit of a shock.

Winter
Yeah, my nurse practitioner phoned me up and asked me to come in and I came in and she said the lab had rung her directly to tell her and she told me to sit down and she said I'm afraid that you do have TB in your kidneys and that I was shocked, at first didn't know what it meant, what was going to happen to me because obviously a lot of stories about TB is you die, obviously I didn't want to die.  So my first question were what's going to happen now and then she explained - you'll be put on a course of antibiotics, possibly for six months, maybe longer because she didn't know what kind of TB it was then.  And then she says then you know the hospital will look after you, you'll be referred straight to there.

Watson
The drugs we use for TB are specific for TB and actually most of them would not be effective against many other infections.  One of the drugs we use - rifampicin - is sometimes used for other infections but would not be a routine standard antibiotic to be used in normal practice.

Porter
But in terms of side effects - would they be similar to the standard course of antibiotics because one of the things you hear is that it's quite an arduous course from the patient's perspective - not just the number of pills they have to take but they do have side effects as well?

Watson
Certainly there can be side effects.  To be fair most people don't suffer side effects.  However, some people do experience some - nausea, vomiting - as with any medicine a few people may get an allergy and get a rash or itching and in very rare occasions the drugs can cause inflammation in the liver that can be quite serious if it's not picked up and dealt with.

Porter
But generally the treatment course will be fairly well tolerated?

Watson
In most people yes.

Porter
Which brings us on to the next problem - it's a problem when we prescribe any sort of medication but that of compliance or concordance or call it what you will - that basically the patient takes the pills as they're supposed to.

Watson
Well absolutely and I mean the problem is - as we've already alluded to - we're using a combination of drugs and even though we can have combination tablets which have several of the drugs mixed together in one tablet most patients at the start of the treatment will end up on something like 10 or 11 tablets to be taken every morning and that's a pain in the neck, trying to remember them all and trying to take them all.  And then it's a long course - it goes on for six months - and people may, at the beginning, be conscious of that - they're ill, they've got to take these tablets - but after a while people actually usually start feeling better after two or three weeks, after a month they may be feeling back to normal in terms of their health and yet they've still got to keep on taking these tablets every day and it can be difficult to remember and it can be a pain.

Porter
But if you come off that therapy early the risks are what - presumably that you won't treat the infection properly - does that increase the risk of resistant strains emerging as well?

Watson
Absolutely. Firstly, there is a significant risk that the disease will come back, so even if you feel entirely well but you stop the treatment early then there's a significant risk of being back to square one.  But then as you say also giving incomplete treatment does increase the risk of developing resistance.  So if the disease comes back not only have you got TB again and you're ill again but you now have a bug that is resistant to one or more of the standard drugs and so is much more difficult to treat.

Winter
The first part of your treatment you take more drugs and then gradually you get less and less drugs.  But I had quite a few side effects as well.  I had rashes all over my face, I was - I had a lot of heartburn, I also was very sick so I had to take anti-sickness tablets and taking the actual drugs itself was hard because the tablets are really big, so really hard to swallow.  So in between each tablet I had to have a bite of toast.

Porter
Because this is one of the issues with the TB regime is that it's - making sure that people take it properly and take it for the length of the course - were you tempted to stop it early?

Winter
Oh yes, I was tempted.  Some mornings you'd get up and you'd be like I can't do this because I'd line them all up before breakfast and just had to like mentally prepare yourself.

Porter
But presumably the doctors - the team looking after you had drilled into you the importance of taking it regularly and for the length of time?

Winter
Yeah they said if you don't take your medication your TB won't go and it could also turn into multi-drug resistant TB.

Porter
So you took these drugs for six months and felt pretty awful on them, what happened when you stopped - did you immediately feel better?

Winter
No it took me a while to get back to normal.  I'm still not back to normal.  I've still got pains in my kidneys and stuff.  I know I've got some scarring on them and just a few months ago I had an operation to have a look inside my bladder and stuff and I'm still waiting for my results.

Porter
So what were the implications for the rest of your family?

Winter
Well my children had to be tested for TB because obviously I was - when I was pregnant I had TB but they didn't know.  Luckily they didn't have TB.  And because mine wasn't in my lungs it's not contagious, so my partner and my mum and that they didn't have to be tested but my kids did.  And then you go back like 48 hours after, I think it's 48 hours, and luckily the tests came back - they didn't have TB.

Porter
So have the doctors come up with any idea where you might have picked this up from?

Winter
They think that I could have got it from working in nursing homes because from the age of 15 I've worked in nursing homes, so they reckon that I could have caught it from there because you do long shifts in nursing homes - you do like 12 hour shifts.

Porter
So working with patients who might have had TB and you've caught it from them?

Winter
Yeah, working with older people who have low immune systems and stuff, they could have had it coming into the nursing home.

Porter
And what about the future for you now, what have they told you about TB - has it gone?

Winter
Yeah I was tested with a urine test again and that came back that my TB had gone but I'm still getting a few aches and pains still in kidneys so I'm still under investigation with my urologist, but I don't know what else is going to happen, we'll just wait and see.

Porter
Natalie's TB was not contagious, but the much more common variety involving the lungs is. And not everyone carrying the bacterium has active disease with tell tale symptoms like cough and night sweats - TB can lie dormant or latent for years - so how can we pick it up? Dr Ebere Okereke:

Okereke
All we've talked about so far is dealing with the person who's ill.  Now the most important thing you can do to control TB is to identify somebody who has TB who might be infectious and get them fully treated - that's the most important thing.  But until we actually start doing some more screening of people before they get ill we will never be able to eliminate tuberculosis - at the moment we're still at the fire fighting phase trying to actually contain it.  Screening is a strategy for elimination.

Porter
So if somebody comes to see you, they've got the symptoms of TB, by then it's often too late in terms of they might have spread to other people, right - it's not too late for them, you can treat them obviously.

Okereke
Absolutely and it's not too late for the people they might have infected either because what we need to then ...

Porter
Because the disease has spread already.

Okereke
Yes potentially, so what we then ask ourselves is who else might have been exposed to this person and therefore might be incubating infection and might likely - more likely to develop TB a few days, a few weeks, a few months later.  So we usually start by screening the people closest to that individual - households, best friends, girlfriend, boyfriend, if they're living in institutions people who shared air space for long periods.

Porter
Do you need quite close contact?

Okereke
Yes, TB is not as infectious as people would like to believe, it is actually quite difficult to catch, so it does need close prolonged contact.  So we usually get anxious people ringing and saying I was on the bus with somebody who was coughing very heavily am I at risk and we have to reassure them and say typical bus ride is 15 minutes long, it's not likely that you'd be at any risk from that individual.  It's people who live in the same house with that person, who share the air space with that person day in day out, who if the person became unwell and was at home being looked after the person caring for them, those are the people who are at the highest risk of infection.

Porter
So they're people that you would screen, any other groups?

Okereke
We then take it further.  If we demonstrate that there has been infection transmitted to those closest to that individual the next question is right will they be another ring of people around that first group.  So we go out in concentric rings until we can demonstrate that there is no evidence of transmission going beyond that particular circle. So we might start with the household, then closest friends and then if - in the occasion where somebody might have been unwell and infectious for a very long time - workplace, etc. etc. and it can go quite extensively.

Porter
And when you say screening - meaning what, what actually happens to these people?

Okereke
Right, screening is a combination of things.  The first thing is actually to identify the individual, so contact tracing is the first step.  We ask the patient who do you have contact with, we get a bit of information about that.  When you identify them then the screening process includes getting some history, medical history, from them - who are you, what illnesses you may already have that might make you more or less susceptible to infection and therefore determine how quickly we need to make sure that you're okay.  And then we will check for symptoms because they might actually be - there may be somebody else in that family who had TB first.  So they may already be symptomatic and haven't yet come to hospital.  So we'll check for symptoms.  And then we will do - check for - we look for two things, we're looking for active disease, that means somebody who's already ill, so we will do chest x-rays, we'll look for symptoms like I mentioned or we're looking for latent infection, which is somebody who's infected but not yet ill, that person is not an infection risk to anyone else but sometime down the line - within a month, six months, a year, 10 years - they might develop TB.  And we use - at the moment we use two main tests - we use a skin test which is a mantoux test, a tuberculin skin test, and more recently and more extensively using the interferon gamma release assay test, which is a new blood test that's only recently been available to us.

Porter
So that would pick up TB if it was anywhere in my body latent or active?

Okereke
The IGRA test are not so good with active disease, latent infection.

Porter
But latent is presumably the one that's more difficult for you to diagnose?

Okereke
Indeed the person is well.

Porter
Screening and early treatment reduces the spread of TB and is one way to protect the population, but vaccination is another more established method. Introduced into the UK in 1953, the bacillus Calmette - Guerin vaccine - or BCG - used to be given routinely to all 13 year old schoolchildren, but in recent years, just as the threat from TB has started to re-emerge, it's been largely phased out. Why?

Okereke
A few years ago we changed our vaccination strategy, rightfully because in the 1950s when the BCG vaccination was introduced the people who got TB were in their late teens, early 20s, when they left home and moved into the cities to work because of the overcrowding, poor housing etc.  So it makes sense to vaccinate them when they were in school just before they became at high risk.  That's changed now.  In the UK indigenous population most TB's in the elderly but most of the other cases in the migrant population are when they're younger.  So we changed the strategy - so we give BCG to those who are at high risk when they're born, as soon as they're born they're offered BCG.  For the rest of the population it is not of any benefit and therefore we no longer have a universal BCG programme.

Porter
Is that an issue for people who are travelling and spending a lot of time abroad?

Okereke
It can be.  You can still get BCG for travel if it's indicated through a travel clinic.  The recommendation is if you're going to live in an area of the world where there is a lot of TB for prolonged periods then we recommend you get BCG.

Porter
And by prolonged you would ...

Okereke
Three months or over, yeah.  So we recommend you get BCG.

Porter
And how effective is the vaccine?

Okereke
Well it depends on where you're looking at it.  Different strains of the BCG vaccine have - seem to have - there seems to be some variation in the efficacy depending on the strain of vaccine.  The strain that we use in the UK is actually quite good and we believe that about 70-80% of people that are vaccinated do get some immunity - immunity tends to last for about 10-15 years, given a second dose doesn't improve that.  There have been strains that have been used in other parts of the world - in the US - which was the reason why they decided not to go down the universal BCG programme because the vaccine that they use didn't seem to be as effective.  But BCG vaccine is not the best vaccine that we can have, we've got a vaccine for other diseases that are much more effective than BCG which is why fortunately in the last decade there's been an increase in investment in improving vaccinations against TB.  We've got researchers that are looking into improving the BCG, so it's a sort of BCG plus, so that it's a boost based on the current vaccine that we've got.  We've got researchers looking at new DNA based vaccines and some sort sub-unit vaccines.

Porter
What is it about the TB bacterium that makes it such a difficult adversary?

Okereke
Oooh now if I knew that I could retire.

Porter
Because most bacterial infections people come and see - you have an impetigo, staphylococcal infection of the face ...

Okereke
Yeah antibiotics for five days and get better.  First of all we don't know exactly why it is that you be infected today and not get ill for six months, a year, 10 years, 50 years after the infection.  It has this latency which is almost unique to TB.  It goes in, your body - immune system deals with it, walls it off, it goes into a sort of quiescent period, so you can't actually - it doesn't make you ill and therefore we can't do anything about it.  That's the first problem.  And the second problem is it's a rather smart bacterium, it's been around as long as there have been human beings, they have found evidence of TB in mummies from ancient Egypt.  It can acquire resistance.  Initially when we started treating TB with drugs if we use one drug we very rapidly realised that the bacterium developed a gene for resistance and therefore it could escape from that particular drug which is why we have to use multiple - we have to use a combination of three to four drugs.  The main challenge at the moment is actually with the community in getting the members of the public to understand that TB is curable, we do get a lot of people who have a chronic cough and put it down to their smoking habit and will cough for months and months and months before somebody thinks this might be TB.  Now if the level of knowledge in the general public was a little bit better then perhaps we might be picking up these people earlier before they infect other people.

Porter
You know people like me and practice nurses and consultants need to think TB as well.

Okereke
Yes indeed, indeed ...

Porter
Which I think we would have done 50 years ago it would have been high on our list.

Okereke
Yeah, yeah but it's moved down the list and a lot of what we do at the moment in the health profession agencies around education and raising awareness for health professionals - we did some sessions last year in Bradford for general practitioners where we actually not just re-trained them and refreshed their memories about TB but providing them with a desktop quick reference guide to say if this patient has this sort of combination of symptoms and circumstances think TB, pick up the phone and talk to somebody who might know.

Porter
Dr Ebere Okereke talking to me at the Health Protection Agency laboratories in Leeds. 

And if you want more information on TB, or anything else mentioned in the programme, you will find some useful links on our website at bbc.co.uk/radio4, just click on the Case Notes link where you can also listen to the programme again or sign up to download it as a podcast. And if you don't have access to the internet you can, or course, still call the Action Line on 0800 044 044.

Next week I will be visiting Selly Oak Hospital in Birmingham to talk to members of the armed forces who have been injured in Afghanistan, their families, and the doctors, nurses and therapists who look after them, to gain an insight into the challenges of battlefield medicine in a 21st Century war.

