	



Medical Insider COPD Podcast Season 4
The lung microbiome and ICS: Influence of airway inflammation on COPD treatment
Richard (00:23):
This podcast is intended for healthcare professionals outside the United Kingdom and United States of America only. Welcome to the Medical Insider COPD by Boehringer Ingelheim. A podcast offering a breath of fresh air to clinicians treating COPD across the globe. My name is Dr Richard Russell and I'm a Consultant Chest Physician at Lymington New Forest Hospital in the United Kingdom. I'm a Senior Clinical Researcher at the University of Oxford and I'm the Editor-In-Chief of the International Journal of COPD. I'm delighted to be your moderating host for this season of Medical Insider COPD Podcast. I'm here to bring you news and insights in COPD right from the source directly to you. Thank you for joining us today. Be sure to subscribe to Medical Insider COPD Podcast to ensure you do not miss any of the exciting podcasts in this series.

Richard (01:13)
Today, we'll delve into a publication which I think is worth reading and certainly very thought provoking. It's an editorial in the European Respiratory Journal entitled, “Controlling Chronic Respiratory Diseases in Finland from 1996 to 2018.” Perhaps more interesting than its title. I'm also going to delve into an emerging and exciting topic from social media, looking at advance care planning.
But first, I'm delighted to introduce today's special guest, Professor James Chalmers from the University of Dundee. James is an old friend of mine and he's going to be here to discuss the issue of microbiome in COPD, a very much hot topic. So, welcome to the podcast, James.
James Chalmers (01:50):
Thank you very much, Richard. It's great to be back on the podcast. So, I'm a Consultant Respiratory Physician and a Professor of Respiratory Medicine at the University of Dundee and I do research into the microbiome in COPD and bronchiectasis. In my other role, I'm also the Chief Editor of the European Respiratory Journal. It's a pleasure to join you for today's podcast.
Richard (02:10):
Well, brilliant. So just for the audience to start with, James. I'm hoping that we'll be able to understand what we mean by microbiome, look at the influences that it has on COPD, and also very much look at the treatment influences, and how we should treat people with COPD based perhaps upon the microbiome. Would you agree that would be some good goals?
James Chalmers (02:26):
Yeah. I think that's right. So, the microbiome is something I think the listeners would have heard a lot about in relation to the gut, so we all hear about our gut health and how that can influence different aspects of our health. What we're going to talk about today is the lung microbiome and the fact that the lungs also have commensal organisms that are important for our health, but also important determinants of phenotype and endotype in COPD. And so, I think talking today about how we can take some of the really important basic science discoveries in recent years and put those into clinical practice is what we should do today.
Richard (02:58):
And if I was to challenge you right at the very beginning for a key message for our listeners, what would you say?
James Chalmers (03:02):	
So really important recent data shows that the microbiome has big effects on our patients' phenotype and endotype. Patients who have low blood eosinophil counts, which we recognise in clinical practice as an important biomarker, they have an abnormal microbiome with lots of gram-negative bacteria, what we call Proteobacteria. And recent studies have shown that inhaled steroid can stimulate overgrowth of them leading to infections and pneumonia. Whereas patients with high blood eosinophil counts tend to have a more normal healthy microbiome and are much less susceptible to harmful effects of inhaled steroid. So, my take home message will be we can use the blood eosinophil count not just to detect who's going to respond to an inhaled steroid, but also who's at risk of infectious complications, and that's an important new message, I think, that we need to get out there.
Richard (03:52):
Right. James, to start with, I think there are some issues here with terminologies somewhat and can you just describe, briefly, what we mean by microbiome, and also, briefly, how we have looked at it in the past and how we look at it now, scientifically?
James Chalmers (04:04):
Absolutely. So, the microbiome, that word means all of the organisms and their DNA that occupy a body space, so in this case we are talking about the airway. Now the microbiome includes bacteria, viruses, fungi other microorganisms. But typically, we're talking about bacteria because the vast majority of microorganisms in the lung and in the gut are bacteria. Where do those bugs come from? They come from the upper airway, mostly by microaspiration. So, when we're sleeping, little bits of our upper airways secretions get down into lungs and bacteria follow, and create a flora in the lungs that maintain health. So that's what we mean when we're talking about the microbiome in our terminology.

James Chalmers (04:44)
The technologies that we use, traditionally, the only thing we would use in clinical practice for COPD would be sputum culture, that's very insensitive, it would maybe pick up one organism, when in fact there's hundreds of different species of bacteria in the lung at any one time. And so, novel technologies like sequencing, allow us to read all of the DNA within a sample. And therefore, detect lots of bacteria, including some of that aren't easy to grow in the laboratory. So, you can build up a fingerprint, a profile of a patient's lung and show how different COPD patients differ at the molecular level.
Richard (05:19):
And you already mentioned the role of potentially blood eosinophils as something that we can measure as well. And this comes, therefore, down to the inflammatory endotype. Can you explain what's meant by that word inflammatory endotype?
James Chalmers (05:30):
Absolutely. So, let's go back to first principles. You know, what happens when the bacteria in the lungs go wrong? What happens if you got too much of haemophilus, for example, in your lung? Your body reacts to that by releasing chemicals that recruit neutrophils to the lung. And we recognise that neutrophilic COPD is the most common inflammatory endotype. So, if you've got infection in the lungs, you will have a neutrophil response. On the other hand, if you have, for example, sensitisation to allergens or different stimuli, you get activation of T cells and you get recruitment of eosinophils. And so, you have a different inflammatory endotype which is eosinophilic COPD, which effects about 20% of the population. The reason why those two endotypes are important to recognise is the treatment is completely different. You don't want to give immunosuppressive drugs to somebody that's got lots of infection, and you don't want to give antibiotics to somebody that doesn't have infection. And so, that's where the clinical relevance of this kind of inflammatory endotyping comes in.
Richard (06:27):
Let's come back to the bugs for a second, and you mentioned that it's not just bacteria, but we do very much focus on bacteria because of our traditional focus on culture. But which bacteria are we really talking about? And actually, which ones would you pick out as being really clinically important to help us make decisions?
James Chalmers (06:46):
Yeah. So, if you look at the, the recent GOLD statement which is the first time a clinical guideline or a clinical statement has put microbiome into clinical practice, they talk about the high-risk microbiome being the dominance of this thing called Proteobacteria. So, what does that mean? It's actually the gram-negative pathogens that you will all have heard about. So, in the lungs most commonly the nasty gram negatives are Haemophilus influenzae by far in COPD. Then organisms like Moraxella catarrhalis and very rarely Pseudomonas aeruginosa. There are other pathogens, of course, Staph aureus, Strep pneumoniae, but they're much less likely to cause chronic airway infection in people with COPD. So, those are the ones that we should be thinking about in clinical practice and they're associated with a low blood eosinophil count because they stimulate a neutrophil response.
Richard (07:34):
So, you already mentioned eosinophils and microbiome and certainly inhaled corticosteroids and its use. Does the microbiome and eosinophils give us a clarity now how we should use these particular drugs in COPD?
James Chalmers (07:49):
So, we've known for a few years now that if you look at big randomized clinical trials, the patients, they get an exacerbation benefit, or patients with eosinophils 300 cells or above. Where the uncertainty has been is around what's the risk:benefit in patients with lower blood eosinophil counts? What the microbiome now adds is to say that those patients who've got eosinophils below, let's say 100 or 150, they're much more likely to have Proteobacteria gram-negative dominant negative microbiome. And randomised studies showed that if they're treated with inhaled steroid, those bacteria start to grow and increase in load. So, we have really stronger messages from the microbiome, that we should avoid inhaled steroid in patients that have gram-negative infection and who have low blood eosinophil counts, and I think that's really useful.
Richard (08:32):
Do you think it's justifiable or certainly arguable that we should be looking at this before we think about prescribing inhaled corticosteroid?
James Chalmers (08:41):
Yeah. And I do in my clinical practice. So, I use the blood eosinophil count as my first test to whether I should think about an inhaled steroid, and if it's low, I don't think about an inhaled steroid. But I also look at, "Does the patient have bronchiectasis? Are they likely to have gram-negative infection? What are the results of the sputum cultures?" And if the patient does have infection, even if the blood eosinophil count in that sort of intermediate range, it makes me think about other things before I think about an inhaled steroid, because we don't want to promote overgrowth of those infections. And that's where I think the microbiome data has helped to clarify our clinical practice.
Richard (09:18):
And, I guess, very often when we're not aware of these data and actually don't think perhaps about them properly, we overprescribe inhaled steroids very often.
James Chalmers (09:23):
So, we know that there's a big problem that, probably around 20% to 25% of COPD patients benefit from inhaled steroid. But 60% to 70% in many countries are on inhaled steroid, and so we do have an over prescription problem. And that's why for a number of years, societies like ATS and ERS have been advocating consideration of ICS withdrawal in patients that have low blood eosinophil count. And that's something that I do in my clinical practice is consider taking them away, particularly if somebody's got bacteria in the airways and are suffering bacterial exacerbations.
Richard (09:57):
You mentioned exacerbations, and let's unpack that now. Is there a difference between the microbiome or the preponderant bacteria, particularly, that we find in exacerbation versus stable state?
James Chalmers (10:06):
Surprisingly not. So, probably one of the most surprising results of all the microbiome studies that have been done in COPD has been that the microbiome is very similar between stable disease and exacerbation. Everybody thinks that exacerbations are caused by new bacteria jumping into the lungs. There's very little evidence from the microbiome that that's the case. Most exacerbations are probably viral, and they stir up the microbiome that's already there in the lungs. So why is that important to understand that? It means that you can take the inflammatory and infectious status of a patient when they're stable, when you see them in clinic, and predict from that, what their exacerbation biology is likely to be. So, if they have Haemophilus when you see them when they're well, they're going to have Haemophilus when they have an exacerbation probably. And inhaled steroid is not going to prevent their exacerbation. Similarly, if they've got a raised blood eosinophil count and no abnormal bacteria in the airways, they're probably not going to have any bacterial event when they exacerbate. And so, you can predict to an extent patient behavior based on their endotype, which is that word we keep coming back to, Richard.
Richard (11:13):
And do you think in the future or how far off are we, when we'll be able to use near patient testing to enable us to make real-time clinical decisions based upon measurements of eosinophil and the microbiome?
James Chalmers (11:26):
[bookmark: _Hlk113010993]So, I think we're there now already with the blood eosinophil counts. I use it in my clinic every day. So, you have that full blood count, it gives you the eosinophil count and you can use that straight away. From an infection perspective, I think the pandemic has massively accelerated the development and uptake of molecular diagnostics. And I think we're not far away from every hospital having a molecular test that can rapidly detect Haemophilus and Streptococcus and other bacteria that could give us a usable point of care microbiome assessment. So, I think it's a really exciting time, Richard. And I think in the next 10 years, that'll be part of our assessment of people with COPD.
Richard (12:02):
You're absolutely right. And certainly, our ability to really very rapidly identify viruses has actually accelerated beyond all predictions, I think, which is true. Let's talk about some research that's going on, James, and really exciting to get into this, the understanding of the INCOGNITO study, tell us about the study.
James Chalmers (12:18):
So, I've already spoken quite a bit about the influence of inhaled steroid on the microbiome. A question that we had was, if we take away inhaled steroid, and somebody has an abnormal microbiome, can we fix it? Can we change back to a more healthy microbiome if we take away the inhaled steroid? And so, the INCOGNITO trial was a randomized controlled trial of tiotropium and olodaterol, against fluticasone/vilanterol in patients that have been treated at least a year with inhaled steroid.
So, we took away the inhaled steroid in half the patients, we kept it going in the other half and we did sputum cultures on a monthly basis to see whether the microbiome changed. What we saw is that the bacterial load, the amount of bacterial didn't change, but the composition of the airway did change. So, the gram-negative bacteria seem to go down in patients that were randomised to withdraw ICS and the beneficial commensal bacteria like Streptococcus went up. So, the message of the study seems to be that you can to an extent return to a more normal microbiome if you take away inhaled steroid in patients that have low blood eosinophil count who shouldn't really have been on them in the first place.
Richard (13:27):
Do you think that has implications therefore for prognosis patient to disease behavior?
James Chalmers (13:32):
Yeah. I mean I think we now recognize that the microbiome is an important part of health, and so we want to maintain healthy microbiome in our patients’ lungs and in our patients’ gut, and that's part of returning patients to a normal homeostasis. And so, I think this has implications for saying there are potential long-term benefits in the appropriate patients of avoiding inhaled corticosteroid to maintain a normal lung microbiome.
Richard (13:58):
Well, I always conclude by asking my guests to tell us a brief summary and the key take aways from this discussion. This isn't easy. So, James, you've got a couple of sentences to really pull out some pithy points for our listeners.
James Chalmers (14:12):
So, GOLD recently published an opinion piece in the Blue Journal, where for the first time they said, "The microbiome should influence what we do in clinical practice." They said, "People who got low blood eosinophil counts have high levels of Proteobacteria and abnormal microbiome, and for that reason we should avoid ICS in that group. And in patients that have high blood eosinophil counts, they typically have a more normal microbiome. And it's appropriate to consider inhaled steroid in that group." So, the pithy summary is, understanding and interpreting the microbiome can help us to better target therapy to prevent exacerbations.
Richard (14:48):
Professor James Chalmers, it's been fantastic talking to you as ever. Thank you for joining us again on the Medical Insider COPD Podcast. I look forward to working with you again very soon. Thank you, James.
James Chalmers (14:59):
Pleasure, Richard.
Richard (15:05)
So, before we look at an important hot topic in social media, advance care planning in COPD, let's look at this interesting and different type of paper. This is an editorial. It's entitled “Controlling Chronic Respiratory Diseases in Finland from 1996–2018”. It's published by Tiina Mattila and colleagues from Finland and it's published in the July 21st edition of the European Respiratory Journal, Volume 60. This is an editorial and it describes the actions and the outcomes of what's gone on in Finland, summarising five programs in respiratory medicine from the early 1990's. The population of Finland is around four million people and they put in place significant public health primary and secondary care programs to improve the respiratory health of this nation.
So, what did they do in COPD? Well, they looked at investing in secondary care to improve diagnostics and improve guideline related care. And in primary care, they put in place a network of nurses and doctors to look at smoking cessation, early diagnosis with accurate spirometry, and also implementing guidelines. So, what did they find? They looked at care, time off work, costs, and healthcare interventions. They found that over the period of the intervention and following, there was no rise in prevalence of COPD, indeed it reduced a little bit. There was a significant reduction in inpatient workload from COPD. No change in outpatients though, people were still being seen. And there was no real change in overall cost of this disease. They hope, over time, there'll be a reduction prevalence because of the smoking cessation. Changes in asthma, for example, were even more dramatic than COPD.
And I think it's important to contextualise this finding and this work that's been done in every other country, particularly in the West, COPD is increasing because of smoking and because of age. So, what does this mean for us? Well, I think this should inspire us to challenge our governments and challenge our respiratory environments to say, actually, we can make big changes. We can see those changes within a 10-year time period. And actually, just because it's difficult doesn't mean we can't do it by sensible investment in things which really work. And I hope that we'll listen to the lessons from Finland and actually maybe take some of them forward in our own countries.
Richard (17:31):
And I'm now going to talk about what's exciting and new in the COPD world online. This is talking about advance directives. This is advance, not advanced. It's talking about what a patient would like. What are their wishes? What are their goals? What would they like to do and have done to them? And also, what they'd not like to have done to them as their disease progresses and they approach the end of life.
There are many patient quotes about this and "palliative care is not just about hospice," is one particular one. And there are many positive experiences of having these discussions with patients, much of it driven through Twitter but also on the COPD Foundation website. And on this website, you'll find downloads for patients about how to discuss their condition, downloads for you to discuss with your patients how to discuss these conditions, and also for family members to understand how a patient can plan for the future. So, this is useful for us in healthcare, as healthcare practitioners, care organisations, and also hospices. So, please have a look at it. Remember, this is about advance care planning. Planning for their future and for your interactions with them. 
Richard (18:38):
So, I hope you've enjoyed today's Medical Insider COPD podcast. Be sure you subscribe so you don't miss any of the exciting podcasts going forward. And I hope you've enjoyed what you've heard today on medical microbiome, on the new paper looking at medical practice and how we change policy and improve the life of our patients, and indeed, how we talk to our patients to improve their end-of-life experiences. Thank you very much for joining me and I look forward to speaking to you again very soon.
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