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A Grain of Truth: The Gluten Summit 

Presenter: Prof. Marios Hadjivassiliou, MD 
 

Gluten-Related Disorders: Time  
to Move from Gut to Brain 

 
Dr. O’Bryan: Well, hello, everyone! Welcome to another edition of A Grain of Truth: The 
Gluten eSummit. And, it is my distinct privilege and honor to welcome today to our 
interview Dr. Marios Hadjivassiliou. Dr. Hadjivassiliou is a consultant neurologist at 
Sheffield Teaching Hospitals NHS Foundation Trust, and an honorary clinical senior 
lecturer at the University of Sheffield in the United Kingdom. We are speaking to Dr. 
Hadjivassiliou today from Great Britain. 
 
Dr. Hadjivassiliou has conducted extensive research into gluten ataxia, which you’ll hear 
more about in this hour. Having first described the condition in the 1990s after seeing a 
number of patients with unexplained balance and coordination problems, he began 
systematically testing these patients for gluten sensitivity using antigliadin antibodies, 
and found a very high prevalence of antibodies in patients with ataxia, suggestive of a 
heightened immune response to gluten, but not necessarily to a diagnosis of celiac 
disease.   

 
Dr. Hadjivassiliou has described gluten ataxia as an immune-mediated disease 
triggered by the ingestion of gluten in genetically susceptible individuals. And, as you’ve 
heard now in a number of our lectures, the triad in the development of autoimmune 
conditions is, first, the gene, then an environmental trigger, and then intestinal 
permeability. So, if your genetics set you up to where it may be your brain that’s the 
weak link in the chain, Dr. Hadjivassiliou’s work is of great interest to you. 
 
Gluten ataxia can affect fingers, hands, arms, legs, speech, and even eye movements. 
Typical symptoms include difficulty walking or walking with a wide gait, frequent falls, 
difficulty judging distances or position, visual disturbances, and tremors. Back in 1996, 
he established the Sheffield Ataxia Clinic to identify the causes of ataxias and to provide 
ongoing care for patients with progressive ataxias. And, the clinic currently cares for 
over a 1,000 patients from the United Kingdom and overseas. 
 
Just this year in 2013, [2:30] Dr. Hadjivassiliou and Professor David Sanders--also of 
the Sheffield Teaching Hospitals NHS Foundation Trust--established the 
groundbreaking Sheffield Institute of Gluten-Related Disorders. This is the world’s first 
clinic to specialize in the neurological manifestations of gluten- related disorders, with or 
without celiac disease. The Institute will bring together some of the world’s leading  
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authorities on gluten-related disorders to share knowledge and drive research with the 
aim of improving diagnosis and care for patients.  
 
Dr. Hadjivassiliou, welcome to our show! 
 
Prof. Hadjivassiliou: Thank you very much, Tom. I’m really pleased to be able to do 
this interview, and hope that this might help a lot of people who suffer from gluten-
related diseases that maybe don’t even know. 
 
Dr. O’Bryan: Yes. And, I share that hope with you. To begin with, Dr. Hadjivassiliou, a 
suggestion that you have made in a number of your papers over the years is that--and I 
am going to quote this--”It is time to move on from gut to brain.” Can you tell our 
listeners what you mean by this? 
 
Prof. Hadjivassiliou: Sure. I think it was a comment in relation to try and escape from 
the existing belief that the sensitivity to gluten is primarily or even exclusively a disease 
of the gut. And, I think if you look at it from sort of this protocol perspective, you can see 
why it’s always been thought of as a gastrointestinal disease simply because that’s 
where gluten gets ingested and absorbed. And, traditionally, patients who have got to 
have problems with diarrhea, weight loss, and symptoms that relate to gut dysfunction.  
 
But, I think what people didn’t realize is that we are talking about an autoimmune 
disease. And, therefore, the manifestations of an autoimmune disease can be very 
diverse. [5:00] And, of course, the bowel is the point of contact of gluten within our 
bodies. But, it affects things like circulating antibodies, various other immunological 
responses that may involve cells and so forth. There is no reason why those cannot be 
a manifesting elsewhere in the human body. And, I guess, me being a neurologist, my 
main interest was whether or not such patients can manifest exclusively with 
neurological problems. So, this is what I meant by, “It’s time to move away from the 
gut,” in the sense that it’s about time we thought of this as a systemic disease that can 
affect different parts of the body rather than concentrating solely on the bowel, as such. 
 
Dr. O’Bryan: Yes, that makes so much sense. And, as it’s turning out, we’re finding 
more and more evidence that...Well, as you certainly know, some of the papers have 
shown that for every individual that has symptoms in the bowel, in the intestines, there 
will be eight that don’t. And, these are card-carrying celiacs. So, it’s suggestive of an 8:1 
ratio with symptoms in the bowel compared to symptoms in other parts of the body like 
the brain or-- 
 
Prof. Hadjivassiliou: Yes. That figure that you just quoted, what we have found here in 
Sheffield working together with Dave Sanders who is a gastroenterologist and an expert 
in celiac disease, we looked over a period of a couple of years as to how many patients  
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did Professor Sanders diagnose with celiac disease through the gastrointestinal 
screening? And, how many patients did I diagnose through my neurology clinics with an  
interest in celiac disease and neurological involvement? And, we found the [7:30] ratio 
of 7:2. In other words, for every seven patients that he diagnosed with celiac disease, I 
diagnosed two with celiac disease who presented with neurological problems, let alone 
those who don’t actually have enteropathy. So, it gives your audience a figure as to how 
prevalent these intestinal manifestations can be. 
 
Dr. O’Bryan: Yes, in 2002, so over 10 years ago--you published a paper that just--and I 
have quoted this so many times, and it drops doctors’ jaws when they see this paper--
and you show that when the cause of a neurological disease is known, the percentage 
of those patients with elevated antibodies to gluten is 5%.  
 
When the cause of the neurological disease is unknown, the percentage of those 
patients with elevated antibodies to gluten is 57%. So, this would suggest that, for many 
different neurological conditions, a contributing factor may be a sensitivity to gluten, that 
the immune system is responding to gluten and fighting gluten. Can you talk about that 
a little bit, please? 
 
Prof. Hadjivassiliou: Sure. So, this refers to our original paper which was the start of 
all this work. And, in fact, that was a paper published in The Lancet ...probably in 1996, 
actually. And, basically, as you rightly said, we decided to look at the issue of sensitivity 
to gluten and celiac disease from a neurological perspective. So, basically, every patient 
who came to see us in clinic who had a neurological problem that we could not account 
for would be screened for gluten sensitivity. And, you have to bear in mind that this work 
was done back in 1996. At the time, the most readily available antibody testing for the 
condition was the antigliadin antibody. It was before the time of the transglutaminase 
and endomysium antibodies. [10:00] That’s why we used those antibodies.   
 
Then, we were very surprised to see how prevalent they were. And the cohort of 
patients included a lot of patients with ataxia, a lot of patients with neuropathy. And, in 
fact, aside from a very high prevalent of the antibodies, we also found a very high 
prevalence of celiac disease because we went on to biopsy those cases, and, then 
demonstrated that it was, the prevalence of celiac disease, was something like sixteen 
times more than, say, the prevalence in the healthy population.  
 
And, I guess that’s what triggered our interest in the neurological manifestations. And, 
then, I guess, the natural progression was to begin to look at which type of neurological 
manifestations are more common in the context of sensitivity to gluten. Then we led to 
the issue of gluten ataxia and gluten neuropathy and so forth. But, as always, when you  
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look at even older papers, you realize that some of this information was present even in 
papers going as far back as 1966.  
 
Dr. O’Bryan: Yes, yes. The history goes back to decades now, seeing that it may be 
more than a bowel disease. And, one of the visuals that I’ve given on stage many times 
is...People ask, “Why is it that there are so many other areas of the body that maybe 
affected, and yet we focus on the intestines?” My analogy is, well, the first test that was 
ever done was doing the endoscopy with biopsy, putting a tube down the stomach and 
taking out a little piece of the tissue and looking at it under microscope.  
 
If the first test that had ever been done would have been to go up the carotid arteries 
into the brain and look at the tissue of the brain, we would have thought that celiac 
disease was a disease of the brain. But, our first test that could show [12:30] us the 
damage--and that the damage goes away on a gluten-free diet, and then if you eat 
gluten again, the damage comes back-- the first test was of the intestines. So, it was 
natural to think of it exclusively as an intestinal disease. 
 
Prof. Hadjivassiliou: True. Very true. 
 
Dr. O’Bryan: Dr. Hadjivassiliou, you were part of the Oslo Consortium that has 
requested that we all use new language in referring to these conditions of gluten 
sensitivity and celiac disease, and that we use the umbrella term, “gluten-related 
disorders” as the overview category. And, underneath gluten-related disorders are the 
categories of celiac disease and non-celiac gluten sensitivity. Can you tell us the history 
of why this clarification was necessary, and what these definitions mean? 
 
Prof. Hadjivassiliou: Sure. I’ll have a go. Interestingly, a lot of these issues about 
gluten sensitivity, believe it or not, came from our work in the neurology field. And, this 
relates to the fact that a lot of the patients that I see with neurological manifestations will 
not have an enteropathy. And, in fact, we know for sure now that about 60% of patients 
labeled as having gluten ataxia will not have any evidence of enteropathy.  
 
So, the question then was, well, should we be dismissing those patients who present to 
us with the neurological manifestation, who have the antibodies suggestive of sensitivity 
to gluten, as not worth treating with a gluten-free diet? Or, are these people who have 
the sensitivity, but it hasn’t yet manifested fully in the form of an enteropathy?  
 
And, I think, again, most who work, it seems, in the field of gastroenterology accept that 
you can have the sensitivity, but yet not yet  manifest the enteropathy, [15:00] and, 
hence, terms like “potential” and “latent celiac disease,” which have been used in the 
past. And, now, in my experience, the patients who did not have enteropathy did not 
differ in any way clinically from those who did. Because you remember that most of my  
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patients did not have bowel symptoms. So, it didn’t make sense to me to present any 
differently just because they didn’t have enteropathy.   
 
So, my approach to those patients was that, having not found any alternative cause for 
their ataxia or their neuropathy, I would recommend that they went onto a strict gluten-
free diet, and then monitor them. And, in fact, I don’t know whether you are familiar, but 
we did also do two studies looking at the effect of a gluten-free diet--one in gluten ataxia 
and one in gluten neuropathy--demonstrating that such patients benefitted from the diet. 
And, when you actually separate the group into those who have enteropathy and those 
who didn’t have enteropathy, both of those groups benefitted equally.  
 
So, I think the evidence for the benefit for those patients was there from some of our 
work. But, subsequently what was shown by workers in--I think one was a paper from 
Australia--was that those patients who had gastrointestinal symptoms, who, again, did 
not have an enteropathy, could actually benefit from the gluten-free diet. And, the 
workers in Australia did, actually, a randomized crossover study where they were able 
to show that these patients truly were benefitting from the gluten-free diet in terms of the 
gastrointestinal symptoms. And, then, the symptoms will relapse after they went on to a 
gluten-containing diet.   
 
So, then, the proposed terminology of non-celiac gluten sensitivity came into play 
[17:30] to distinguish those patients who don’t have enteropathy, but still benefit from a 
gluten-free diet. Now, there is a bit of a problem here, because we’re talking about a 
slightly different group of patients...So, those patients who have the correct HLAs, the 
correct genetic makeup, who also have some but not all of the antibodies in relation to 
this sensitivity, those patients, you could argue, are not different to patients who have 
celiac disease in the sense that if they continue with their diet, they may go on to 
develop celiac disease and so forth.  
 
So, what we’re talking about here in the group of non-celiac gluten sensitivity are those 
patients who, perhaps, have their own HLA type. And, they still appear to benefit from a 
gluten-free diet. And, the debate goes on as to whether it is the gluten and the peptides 
of gluten that trigger a neurological response. Or, could it be something else in wheat 
that may cause this kind of reaction?  
 
And, at the moment I don’t think anybody knows precisely what is the trigger. And, the 
other problem with this food is that we don’t have a very good biological marker. Some 
workers in the field, the Italians, have found, for example, that up to 50% of such 
patients tend to have antigliadin antibodies. But, they don’t have the other antibodies 
that define celiac disease.   
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As they say, it’s an entity that is clearly damaging, and clearly may well account for a 
very large number of patients. But, our difficulty is how to best define that group in terms 
of serological markers or other biological markers that can define it. But, this is the entity 
that necessitated the introduction of, perhaps, the new terminology. [20:00] 
 
Dr. O’Bryan: Yes, thank you. So, for our listening audience, what you’ve just heard, if I 
can interpret this for some of our listeners, is that there were people who would have 
neurological symptoms. They did not have any evidence of problems with their 
intestines. That’s what Dr. Hadjivassiliou is referring to as an enteropathy. They didn’t 
have any intestinal symptoms, nor any evidence of intestinal damage going on. But, 
they had elevated antibodies to gluten. So, that fell outside the range of the commonly 
known dynamic of celiac disease.  
 
And, because of that, our scientists have had to come up with a new classification for 
that. So, the umbrella term is “gluten-related disorders.” Then, there are, of course, 
those with celiac disease, and those that have the sensitivity to gluten without celiac 
disease. And, that second group is referred to as non-celiac gluten sensitivity. That is 
the group that we’re going to see throughout this entire eSummit.  The non-celiac gluten 
sensitivity group is so prevalent. So, many people have this without evidence of a 
problem in their intestines.  
Dr. Hadjivassiliou, would that be an accurate summary? 
 
Prof. Hadjivassiliou: Yes, absolutely. The only other group, perhaps, to mention under 
this umbrella would be the group of patients with dermatitis herpetiformis. It’s simply 
another gluten-related disease that manifests with skin disease causing little rashes and 
vesicles, it is extremely itchy and uncomfortable. But, yet, it responds to a gluten-free 
diet.  
 
Now, just one other thing to clarify. In the case of gluten ataxia, the pathophysiology of 
this group of patients, follows very much the pathophysiology in terms of the reaction of 
the immune system, it is very similar to what you see with celiac disease. [22:30] So, 
when we looked at these definitions, we separated them into groups where 
autoimmunity plays a part--so, the celiac disease, dermatitis herpetiformis, gluten 
ataxia--and then a group where it’s purely an allergic reaction, which is a wheat allergy.  
 
And, that, again, is completely different. And, then, as we rightly said, it’s the non-celiac 
gluten sensitivity where, at the moment, we don’t know exactly what is the precise 
immunological response that causes this. But, we know that these patients are not 
making it up. These are patients who genuinely improved on a gluten-free diet.  
 
And, not only has this been shown in a number of randomized crossover studies, but 
there was another interesting study. I can’t remember from which country. But, if you 
look at the psychological profile of those patients who have the non-celiac gluten  
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sensitivity and compared it with the profile of patients with celiac disease, basically they 
were able to demonstrate us that the profiles were identical. In other words, the patients 
with non-celiac gluten sensitivity were not patients prone to more anxiety or depression 
or the kinds of psychological profiles that we sometimes see in non-organic diseases, 
shall we say.  
 
Dr. O’Bryan: Yes, that the profiles were very similar to identical. And, more evidence of 
the frequency of non-celiac gluten sensitivity came out in an article in the American 
Journal of Gastroenterology last year. We know that irritable bowel syndrome is the 
most common complaint that people present to gastroenterologists with. And, some 
studies have shown as much as 20% of visits to a gastroenterologist’s office may be 
because of--and then the person receives a diagnosis of--irritable bowel syndrome. 
[25:00] 
 
We know that the frequency of irritable bowel syndrome with accompanying celiac 
disease is about 1%. But, the frequency of irritable bowel disease with accompanying 
non-celiac gluten sensitivity...And, what that means is you have the symptoms in your 
intestines of IBS, irritable bowel syndrome. You do not have any evidence of celiac 
disease. But, you do have antibodies to gluten, to the protein in wheat, gluten...That that 
frequency is 30%. And, that those people, typically, the majority of those people, lose 
the symptoms of irritable bowel syndrome when they go on a gluten-free diet. 
 
So, the most common condition that people present to a gastroenterologist’s office--
irritable bowel syndrome--30% of those people have antibodies to gluten. The immune 
system is saying, “We’ve got a problem with this food.” And, when those people go on a 
gluten-free diet, the symptoms go down or disappear.  
 
Dr. Hadjivassiliou, do you suspect that if we were to search across the board in 
neurology clinics, we would find some statistics that may be similar to this? 
 
Prof. Hadjivassiliou: I think that’s very likely. I think part of the reason why I got 
interested in ataxia back in the early 90s was, in part, because I realized that it was a 
common manifestation of a sensitivity to gluten. But, also, because at that stage, we 
didn’t know that much as to the cause of ataxias in general. So, for sure.  
 
My practice now--and I think the practice of every neurologist--it will be that if a patient 
comes to me with an ataxia--and with ataxia we mean loss of balance, coordination, 
sometimes slurring of the speech, a tendency to fall, and so forth--that testing the 
patient for celiac disease, gluten sensitivity, probably has the highest yield seen than 
any other test that you can do for somebody with ataxia.  
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And, then, of course, [27:30] more importantly, it’s one of the very few things that you 
can treat in patients with ataxia because ataxia can be caused by genetic causes where 
you cannot, unfortunately, treat. They can be caused by degenerative conditions, such 
as something called multiple system atrophy or excessive alcohol intake and so forth. 
But, gluten ataxia is probably one of the very few forms of ataxia where a strict gluten-
free diet not only will stabilize the problem, but, depending on how soon you are able to 
make the diagnosis, you could potentially improve the ataxia. And, that is the very 
important message.  
 
The difference between somebody who has celiac disease who gets diagnosed and 
goes on the diet is that their bowel has the capability of completely healing and going 
back to normality. In the neurological field, if you lose your neural cells in the balance 
center, there’s no way back. You cannot regenerate those. And, therefore, if I come 
across a patient who’s had ataxia for ten or fifteen years, and they’re now wheelchair 
bound, what I can achieve with a strict gluten-free diet is to stabilize their ataxia. But, as 
you can imagine, these patients are already significantly disabled.  
 
So, the best time to make a diagnosis would be the minute the patient develops their 
balance difficulties. And, therefore, you can go straight on a gluten-free diet after you’ve 
done your biopsies and so forth. And, that’s the time that you are likely to have the most 
impact and improvement. And, that is a very important message. And, it’s not just for 
neurologists, but, also gastroenterologists and other physicians who may see patients 
with ataxia. 
 
The other group of patients I think it is worth thinking about screening for sensitivity 
[30:00] to gluten are the patients with peripheral neuropathies. So, neuropathy refers to 
damage to the nerve endings. It usually presents with lack of sensation or tingling in the 
peripheries, the feet, other parts of the body. There are many different causes, I guess, 
of peripheral neuropathy. But, a sensitivity to gluten is a very common cause. There 
was a very nice study from Finland a few years back that showed that up to 23% of 
patients with established celiac disease had evidence of peripheral neuropathy when 
they were assessed with neurophysiological tests.  
 
And, of course, the other, I think, big entity, which, I guess we might come to later, Tom, 
is the entity of the headache and white matter abnormalities from the brain scan.  
 
Dr. O’Bryan: Yes, that leads us right into a paper that you’ve published recently has 
shown that the frequency of people with headaches having white matter lesions in their 
brain is substantially increased when people with headaches also have antibodies to 
gluten. Can you talk about that? 
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Prof. Hadjivassiliou: Yes. This originally started from an observation that a lot of the 
patients that we were seeing in the late 90s had intractable headaches, which seemed 
to also improve when they went on to a gluten-free diet. And, some of them have 
striking abnormalities on magnetic resonance imaging of their brain, particularly 
abnormalities within the so-called white matter of the brain.  
 
Now, these are changes that are distinguished from, say, white matter diseases, such 
as, for example, multiple sclerosis. They are very different to multiple sclerosis. But, 
nonetheless, it’s very prominent. And, of course, the observation that these patients 
come back and say, “Well, my headaches are completely gone [32:30] on gluten-free 
diet,” made us make a connection between the two.  
 
What I think is interesting about this entity...And, remember that a lot of these 
neurological problems do overlap. So, you might have a patient who has ataxia who 
also has a neuropathy, who also has a headache or white matter changes. Or, you may 
have them slightly separate. So, what was striking about this group of patients 
especially, was that the prevalence of celiac disease--in other words enteropathy--was 
very, very high, much higher than the gluten ataxia group on its own or the neuropathy 
group on its own.   
 
And that, despite the, in some cases quite extensive, abnormalities within the white 
matter, the patient did very well. So, they did improve considerably just by going onto a 
gluten-free diet. Their abnormalities of the brain scan did not revert to normality. But, 
they didn’t get any worse. And, I have patients that have been following up now for at 
least 15 years who often will have a repeat scan. And, those abnormalities are stable. 
They don’t get any worse. 
 
But, it's interesting because if you talk to patients with newly-diagnosed celiac disease 
who go the gastroenterologist, you’d be amazed how common headache as a symptom 
is. And, of course, it goes back to what we were discussing at the beginning that if you 
as a patient go to see a gastroenterologist, you are not going to start talking about your 
headaches. You are going to be talking about your bowel symptoms. And, this why you 
wouldn’t necessarily expect the gastroenterologist to notice that the patients with celiac 
disease wouldn't necessarily complain about their balance or their headaches. But, if 
you ask a specific question, “Do you have headaches?” or, “Do you have balance 
problems?” you will be amazed that the vast majority of patients, even those who 
present with gastrointestinal symptoms, will have those [35:00] neurological symptoms 
as well. 
 
Dr. O’Bryan: Isn't that an excellent example of how we need to, as physicians--we have 
many physicians listening to this interview--it's an excellent example of thinking outside 
the boundaries of our discipline, whatever our discipline is. So, if you're a  
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gastroenterologist, do you have a questionnaire for your patients that asks them about 
headaches?  
 
Because one of the things that you will find is that a large percentage of the people that 
are presenting to a gastroenterology clinic may also have headaches. So, that 
immediately takes us outside the realm of concentrating just on the intestines for that 
individual, but thinking more globally as to what may be causing a number of different 
symptoms in their body. 
 
Prof. Hadjivassiliou: Absolutely. Very correct. 
 
Dr. O’Bryan: Dr. Hadjivassiliou, in one of your papers published in 2010, you talked 
about antibodies--these are GAD antibodies--associated with neurological illness and its 
relationship to gluten sensitivity. Our listeners have heard a number of different experts 
talk about how gluten may contribute to autoimmune conditions, meaning the body 
making antibodies to its own tissue. And, in this paper you referred to GAD antibodies 
that are seen both with type I diabetes, but, also, in some diseases of the brain.  
 
It was surprising to see that there was a poor association of these antibodies with celiac 
disease. Yet, a hefty percentage response of patients with these antibodies in gluten 
sensitivity, non-celiac gluten sensitivity. Not only do these antibodies reduce on a 
gluten-free diet, but the reduction was associated with the reduction in symptoms.  
 
Can the presence of elevated antibodies--of these GAD antibodies--can the presence of 
that be a differentiating biomarker between gluten sensitivity and celiac disease? 
 
Prof. Hadjivassiliou: I don’t think that is going to be a differentiating marker because 
anti-GAD antibodies [37:30] are not very prevalent in the healthy population or even 
within neurological illnesses. You’re right to say that they are prevalent in patients with 
type I diabetes. But, the antibodies against anti-GAD that you see in type I diabetes--
that’s the insulin diabetes--are slightly different to the ones we see in the neurological 
cohort.  
 
But, I’ll tell you what the important message is regarding the anti-GAD antibodies. So, in 
the neurological field, anti-GAD antibodies are associated with a certain type of 
neurological illness, including ataxia, and another condition called stiff person 
syndrome, which is very rare. But, almost always, anti-GAD antibodies, in the context of 
these neurological illnesses, are associated with additional autoimmune diseases. So, 
for example, underactive thyroid, type I diabetes, vitiligo, and so forth. So, the thinking is 
that anti-GAD antibodies are somehow a marker of multiple autoimmunity. 
 
And, there are some nice papers from Italy, some from Ventura from Trieste, have 
shown that the prevalence of additional autoimmune conditions in patients diagnosed  
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with celiac disease in adulthood are much higher than if you compare it with a similar 
group of patients that were diagnosed in childhood. So, somehow, going onto a gluten-
free diet--again, in the context of somebody who has got the sensitivity to gluten--it 
seems to somehow protect you from the development of additional autoimmune 
diseases. And, I think that was the message that came through that paper where we 
show that the gluten-free diet can reduce the level of anti-GAD antibodies.  
 
Dr. O’Bryan: Yes, thank you. That’s another piece of evidence how, in some people, in 
sensitive people, even if they have these anti-GAD antibodies, which may be associated 
with many different autoimmune conditions, [40:00] that in some of these people a 
gluten-free diet will reduce the level of those antibodies and reduce the symptoms that 
they were suffering from. 
 
Dr. Hadjivassiliou, in this paper that we were just referring to--and in others--you write 
that, “Gluten sensitivity is an autoimmune disease with diverse manifestations.”  
 
With the new nomenclature that has been suggested by the Oslo Consortium, would 
this statement now be modified to say, “Gluten-related disorders are an autoimmune 
disease with diverse manifestations?” 
 
Prof. Hadjivassiliou: Thank you, Tom. A very good point to raise because, of course, 
you’re absolutely right. The immunology of gluten sensitivity is something that was, in 
fact, proposed by Mike Marsh many years back. And, in fact, he says that gluten 
sensitivity is a state of heightened immunological responsiveness in patients who have 
the correct genetic susceptibility. So, we’ve been using the term “gluten sensitivity” as 
being the kind of umbrella term for the different manifestations. And, of course, that’s 
now changed because the umbrella term now is “gluten-related diseases,” whereas 
“gluten sensitivity” now is confined to these entities we talked about earlier, or “non-
celiac gluten sensitivity.” 
 
But, you’re absolutely right to point out that in some of our papers before the Oslo 
meeting and the London meeting about the definitions...When we used the term “gluten 
sensitivity,” we were referring to the umbrella term of, say, now when we use the term 
“gluten-related diseases.” And, I guess “gluten-related diseases” is probably a nicer 
term to use because when you use the term “sensitivity,” it can be interpreted in a lot of 
different ways. So, some people will call sensitivity an allergy. Some will call it, [42:30] it 
could be an autoimmune disease and so forth. 
 
So, I think getting away from the term “sensitivity” is probably a good thing. But, 
nonetheless, the term “gluten-related diseases,” I think, is best reserved as sort of the 
umbrella term. And, “non-celiac gluten sensitivity” seems to be gaining popularity in  
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describing that group of patients who do not have the traditional celiac disease and 
those immunological responses that we typically see in celiac disease.  
 
Dr. O’Bryan: And, one of the other recommendations from the Oslo Consortium that I 
thought was very important was the request that all clinicians, all researchers, all 
scientists, all of the general public discontinue using the term “gluten intolerance.”  
 
I think that that’s a very important differentiation because many of the general public 
confuse that term with lactose intolerance. And, people have known for years that if you 
have lactose intolerance and you take the enzymes lactase, then you can eat some 
foods that have lactose, and you don’t get all congested and get your symptoms. So, 
the association of  “intolerance” with taking enzymes and then it’s okay to eat the food 
has been misinterpreted by many when the term “gluten intolerance” is used.  
 
Was that part of the logic behind the consortium in asking that we discontinue using the 
word “intolerance?” 
 
Prof. Hadjivassiliou: I think so. I think because the term “intolerant” is a bit, I guess, 
too vague. What does “intolerance” mean in the medical spectrum? I think it’s difficult to 
define intolerance. 
 
Dr. O’Bryan: In one of your papers recently, you identified that about 20% of patients 
that you were seeing have the genetic marker DQ1. That in celiac disease you found 
about 70% [45:00] of them had DQ2. About 9% had DQ8. The remainder had DQ1.  
 
The finding of this additional marker that not many have spoken about--DQ1--seen in 
the remaining 20% of patients, do you suspect that it represents a differentiation 
between the genetic susceptibility of patients to neurological conditions compared to 
those with celiac that have exclusively GI conditions? 
 
Prof. Hadjivassiliou: I think it’s possible. Going back to the issue of the HLA in the 
context of celiac disease, I think our audience probably knows that DQ2 is by far the 
commonest genetic marker in celiac disease because over 90% of patients with celiac 
disease will have the DQ2. The remaining will have the DQ8. But, there’s still a very 
small number--probably less than 1%--that, in fact, do not have the DQ2 or DQ8. And, 
yet, they have enteropathy. So, it’s not unheard of in the context of celiac disease.  
 
And, in the context of gluten ataxia, again, you see a similar pattern: 70% DQ2, 10% 
DQ8. Then you have this 20% who appear to have the DQ1. And, these are the group 
of patients with the so-called non-celiac gluten sensitivity. I guess that’s a possibility. 
And, of course, it would be interesting to see what the HLA type in patients with non- 
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celiac gluten sensitivity is. In other words, is there also an overrepresentation of DQ2, 
but the remaining, perhaps, having the DQ1? And, what is the role of DQ1? 
 
I think we’re still not in a very good position to say what that DQ1 is telling us. But, what 
I can tell you is that I have patients who [47:30] have the DQ1 with gluten ataxia who 
also benefit from a gluten-free diet. So, I would not necessarily dismiss it if it happens to 
be the wrong HLA. I would not necessarily dismiss the possibility that such a patient 
might benefit from a gluten-free diet. The way that the HLA can be used in the context 
of enteropathy is that if you don’t have the HLA-DQ2, or -DQ8, you can forget about 
either having or ever developing inflammation of the bowel, enteropathy. It will almost 
never happen. Never say never. But, it will be extremely rare for it to happen.  
 
And, gastroenterologists have sometimes used the HLA as a means of saying, “Well, 
you don’t have celiac disease because you don’t have the correct HLA.” But, in the 
extent of bowel manifestations, I think using that means of excluding, I think, is not so 
valid. I think we’re still learning, and we still need to be open-minded about this 
additional HLA. 
 
Dr. O’Bryan: Thank you. In the Sheffield Institute of Gluten-Related Disorders, and 
when you identify a patient with a gluten sensitivity--with or without celiac disease--and 
you recommend a gluten-free diet, how does that occur? What is the process? Do you 
have dieticians on staff, or nutritionists? Do you have support groups? What does the 
center [do]? How are they educating their patients? 
 
Prof. Hadjivassiliou: Well, what usually happens is that, of course, a patient might get 
referred just with a neurological problem. For example, in the ataxia clinic I get a lot of 
referrals for patients with ataxia. And, those patients may not have yet been tested for 
the possibility of a sensitivity to gluten. So, we do the battery of all the serological tests. 
We use antigliadin, anti-IgA. We use endomysium antibodies, transglutaminase 
antibodies. [50:00] And, some of the newer transglutaminase antibodies that maybe we 
can talk about later.  
 
But, basically, that gives you a good profile of whether or not the patient might have 
enteropathy or not, and so forth. So, at the first visit, they talk about this stuff. Then, we 
get the results. If it looks as if they have one or more of those antibodies, I will liaise with 
Professor Sanders about specifics because I think it’s still important to start with 
whether the patient has celiac disease or not. And, then, meet the patient again to talk 
about the findings and a decision about the gluten-free diet.  
 
I think if the patient has an enteropathy, then there’s not really much of a choice, we 
know a lot about celiac disease, about the benefits of the diet long-term and so forth. 
The issue about going onto a gluten-free diet, I guess, will arise more on patients who  
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have just the antibodies, but no enteropathy. And, then, a discussion will take place 
about the fact that we know that these conditions can manifest with neurological 
problems, such as ataxia. We have already looked at other causes of ataxia and haven’t 
found them. We do the HLA type. Often the patient has the correct HLA. And, then, 
discuss with the patient the fact that a gluten-free diet has been shown to be beneficial 
within the absence of enteropathy.  
 
And, then, we have a leaflet that has been prepared in house, if you like. We give help 
from a specialist ataxia nurse and then a dietician. It’s just a bit of an introduction of 
gluten-free diet for patients with neurological problems. So, we can hand the leaflet to 
the patient. And, patients are often encouraged to join Coeliac UK because it provides 
very valuable information about diet and research and so forth.  
 
And, then, the patient will have an appointment with a specialist dietician who 
specializes in celiac disease. And, they’ll spend quite a bit of time talking about what 
they [52:30] currently eat, what modifications they need to do.  
 
Now, in the U.K., the patients are entitled to getting gluten-free products on prescription, 
meaning that they pay just the prescription fee, which can include a number of different 
products on a, say, three-monthly basis that the patient wishes to have as part of that 
prescription. And, at the moment we have a bit of a problem in the sense that the 
government is allowing these prescriptions to be used for patients who have a proven 
enteropathy. But, it’s not concrete about the patients who do not have enteropathy. So, 
that’s an ongoing debate here about the issue of prescribing gluten-free products. 
 
Then the patient will be seen again by ourselves at six months to ensure that they are 
fine with their diet. At that stage, we will repeat the antibody profile. And, you would 
expect to see the antibodies to have reduced. They might not have gone completely at 
six months. But, certainly, by a year’s time, at the next appointment, we will expect the 
antibodies to have gone completely. And, if they haven’t gone, then we usually advise a 
further dietetic review just to check over and see if there’s something that the patient 
may be inadvertently eating that contains gluten without them realizing that it does.  
 
And, the majority of patients will be free of the antibodies by a year on the diet. And, 
although the symptoms relating to the bowel will improve pretty much within weeks after 
going onto the diet, the neurological symptoms take much longer. I usually tell my 
patients that they will not notice any significant improvement until being on the diet for a 
year with evidence [55:00] of elimination of all the antibodies.  
 
And, the patients get followed up indefinitely. So, they will be seen depending on how 
well they are and on how well they’re doing on a six-month or a yearly basis. They have 
access to telephone consultations with our ataxia nurse who can deal with, usually,  
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most of their queries. And, if there’s something that needs to come to my attention, then 
we would discuss it and take action.  
 
Dr. O’Bryan: That’s a very important clinical pearl that you just gave for our doctors is 
that for patients that have neurological symptoms and elevated antibodies to gluten, that 
we need to tell them to give it a year after the antibody load has come down before they 
can expect to see a change in their symptoms, so that we have to be able to support 
our patients in staying true and staying with it even though they may not notice a 
change in their symptoms because if they have elevated antibodies, it's causing an 
inflammatory cascade, and may be contributing to their symptoms. So, until the 
antibodies come down to a normal range, we’re still having that inflammation occurring.  
 
That’s a very important marker for our clinicians because, of course, our patients want 
to be better today. They come into the office today with their symptoms, and they want 
to be better today. And, we want them to feel better. But, we have to recognize that 
sometimes if the elevated antibodies are still there, we may not see the reduction in the 
symptoms that we’re hoping for. 
 
Prof. Hadjivassiliou: Absolutely, Tom. And, the other important message is that, of 
course, sometimes patients will be very good with their diets. Then they will be tempted 
to have something with gluten. And, they think that will just be a sin for one day. The 
problem is that once you expose your immune system to gluten that then generates 
again these antibodies, then it will take another few months [57:30] for the antibodies to 
go.  
 
So, when it comes to the neurological manifestations, it’s very important not to have 
dietary indiscretions because those will then set you back for several months rather 
than just the day. And, the other thing that we tend to do, which we found very helpful in 
reassuring our center patients that things are going the right way is we tend to do a 
baseline MR imaging of the brain, in particular, the balance center of the brain.  
 
But, rather than just sort of eyeballing the balance center and saying, “Well, there’s a bit 
of atrophy or shrinkage of the balance center,” we do something called spectroscopy of 
the balance center. And, that gives you a value of the metabolic activity of the cells 
within the balance center. And, that’s a very important marker of where we are. And, of 
course, patients who have ataxia, they have a low reading as a result of their ataxia.  
 
But, what we have found is that patients who then go onto a gluten-free diet, then if you 
do a scan in a year's time, and they have been strict with their diet and it works out well, 
then you find that the value of the spectroscopy goes up. And, that’s extremely 
reassuring because it tells us that things are going the right way.  
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And, if you remember that some of these patients may be significantly disabled, may 
even be wheelchair bound, and, therefore, incapable of being able to, say, walk again 
because they’ve been off their legs for a very long time. But, again, doing this scan, it 
tells us that things are going the right way. And, the fact that the metabolic activity is 
improving tells us that the gluten-free diet is having an effect on the balance center. 
 
Dr. O’Bryan: Yes. One of our panelists that we've spoken with is Dr. Daniel Amen who 
has done over 30,000 SPECT studies in his six clinics in his career. He has spoken in 
detail about the perfusion studies and the changes that can be seen [1:00:00] when 
one approaches their food selections and getting the allergenic and the offensive foods 
out of the diet. Here we’re hearing another example of this for people who have had 
advanced damage to the area of the brain that controls their balance centers--even 
those people that show such poor results on the SPECT scans--even those people get 
better blood flow into that area of the brain, better metabolic activity, slowing down any 
more progression by going on a gluten-free diet.  
 
Dr. Hadjivassiliou, when patients present to your clinic, there is a series of blood tests 
and examination procedures that are done on them. Is one of those transglutaminase 
6? Do you check that on every patient coming in? 
 
Prof. Hadjivassiliou: Yes is the answer, of course. Perhaps we can sort of elaborate 
slightly about transglutaminase 6 because it’s very nice in the way that it links with the 
extraintestinal manifestations. Transglutaminase 2 has now been established as the 
autoantigen in patients with celiac disease. And, in similar fashion, transglutaminase 3, 
which is an epidermal transglutaminase--one that is expressed in the skin--has been 
shown to be the autoantigen in dermatitis herpetiformis.  
 
So, what we found with the help of my collaborator Daniel Aeschlimann who is based in 
Cardiff University--and he’s an expert on transglutaminase--Daniel discovered a 
transglutaminase which is numbered number 6. And, it belongs to the same genetic 
cluster like type 2 and type 3. And, in fact, if you look at the structure, there are 65% of 
the molecules, 65% the same. [1:02:30] And, the interesting thing about TG6 is that it’s 
primarily expressed in the brain.  
 
So, when we first met with Daniel back in 2004, I think it was--it was the celiac meeting 
in Paris--we got together and thought, “Well, perhaps this could be the autoantigen in 
the neurological manifestations.” And, by working together, we were able to show that 
patients with gluten ataxia have an immunological response that was primarily directed 
against TG6 as opposed to TG2. And, therefore, we thought that TG6 might be an 
important marker, if you like, for the neurological manifestations. And, we went on with a 
recent paper published in May in Neurology where we then evaluated the use of TG6 in 
helping us diagnose patients with gluten ataxia.  
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Why do we need more markers? Well, one of the criticisms that our work had received 
when we first started publishing this was that people were saying, “Well, antigliadin 
antibodies are found in 12% of the population. How could you possibly use an antibody 
that is so common to define a disease such as gluten ataxia?”  
 
And, of course, they were saying that these antibodies are rather nonspecific. Of 
course, you have to remember that there’s a big caveat with that suggestion, which is 
that every antibody that we know of--even antibodies that are correlated to celiac 
disease--may have a certain prevalence in the healthy population. And, of course, it 
doesn’t mean that the population has that particular disease. But, if you apply the 
antibodies to a particular cohort of patients that you strongly suspect they might have 
the disease, then, of course, that antibody [1:05:00] becomes much more significant.  
 
But, you can see how people were very skeptical about the antigliadin antibodies. So, 
that’s what, to some degree, was driving the need for identifying an antibody that was a 
bit more specific to the neurological manifestations. And, that’s what led us to the 
discovery and the utilization of TG6 in the context of gluten ataxia. 
 
But, what I think is very interesting is that we have patients with ataxia who have none 
of the other serological markers of sensitivity to gluten. So, they’re negative for gliadin. 
They are negative for endomysium. They are negative for TG2. But, they have 
antibodies against TG6. And, those patients also have enteropathy when you do the 
biopsy. So, what that tells us is that TG6 can be, on occasions, the only marker of 
enteropathy in gluten ataxia. And, therefore, it is an important antibody to use when you 
are looking at the whole spectrum of gluten-related diseases. 
 
Coming back to your original question, Tom, we do that TG6 antibody in-house as a sort 
of research project. But, we’re hoping that it won’t be long before the assay will be 
available commercially. And, that, then, hopefully, will become another important 
serological test that will enable neurologists to look for the possibility of gluten ataxia or 
gluten-related neurological diseases. 
 
Dr. O’Bryan: In your neurology center, if you're looking at TG6 as part of an entire 
panel, about what percentage of the presenting patients that have neurological 
complaints may have elevated antibodies to TG6? 
 
Prof. Hadjivassiliou: Well, in the group of patients with what we call idiopathic sporadic 
[1:07:30] ataxia--in other words, we’ve done all the tests and we haven’t found a cause 
of ataxia--30% of those patients were positive for TG6. And, remember that these are 
patients that we’ve already taken the patients with positive serology for celiac disease 
out of. So, the percentage of 30% is a conservative estimate because that could even  
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be higher if we’d included those patients who have the conventional antibodies that we 
use for in diagnosis of a sensitivity to gluten 
 
Dr. O’Bryan: Yes. So, if patients are presenting with headaches or peripheral 
neuralgias or ataxia, the entire group that’s coming through your clinic, overall what 
percentage might be elevated with TG6? 
 
Prof. Hadjivassiliou: Tom, we haven’t got that data yet. We have the data that comes 
from the cohort of patients with ataxia. We’ve not yet looked at the gluten neuropathy 
and the headache and white matter changes. We have collected sera, but unfortunately, 
as of yet we haven’t got that data available. 
 
Dr. O’Bryan: I see. Here in the United States, the serology is available to look at TG2, 3 
and 6. Some of our clinicians are finding the frequency of TG6 is somewhere between 
10% and 15% of the people that they're recommending the test to. So, patients are 
presenting with some symptoms and the doctor is suspecting a gluten-related disorder. 
And, on the panel of peptides of gluten, it includes TG2, 3 and 6. Somewhere around 
10% to 15% appear to be coming back positive with elevated levels of TG6.  
 
When we see an elevated level of TG6, do we immediately consider a compromise of 
the blood-brain barrier as a possibility? 
 
Prof. Hadjivassiliou: I think that [1:10:00] is something to consider. The truth of the 
matter is that we don’t know because, of course, what we do know is TG6 is primarily 
expressed in the brain. We are currently looking at whether or not we find evidence of 
TG6 deposition in the bowel mucosa of patients with gluten ataxia or celiac disease 
even. And, whether or not that is a result of some form of migration of those antibodies 
from the brain to the periphery, or whether it’s systemically produced. 
 
I think there’s a lot of work to do with the blood-brain barrier and cerebrospinal fluid. For 
example, we’ve not yet looked in detail at cerebrospinal fluid and how much, in terms of 
these antibodies, it contains. There was an old paper from a German group where they 
simply looked at the prevalence of transglutaminase antibodies. And, that could have 
been any transglutaminase antibodies in a rather large sample or a large number of 
patients’ spinal fluid with neurological diseases, obviously, because that’s why they had 
the spinal fluid done. And, they found a very very high prevalence of these antibodies in 
the spinal fluid.  
 
The question is where does the process start? And, does it have to start in the bowel? 
We know that the point of contact with gluten is in the gut. But, it doesn’t necessarily 
mean that the immunological reaction has to happen at the gut level. It could be that it 
happens systemically. It could be that you could even have a reaction that starts  
 



	  

©theDr.com. All rights reserved.   19 

 
primarily in the brain and then spreads to cause compromise of the blood-brain barrier. 
Then, you may have antibodies coming in contact with gluten in the gut, and, then, 
producing an immunological reaction that affects the whole of the body. 
 
So, these details, which I think are very important, [1:12:30] haven’t yet been clarified. 
And, I think the only way to clarify them would be by looking at cerebrospinal fluid 
computations, which is something that, of course, we don’t necessarily do in all our 
patients. But, it’s something that is, perhaps, important to do because it will tell us where 
that immunological reaction takes place. 
 
What we do know is that these antibodies--both antigliadin antibodies and 
transglutaminase antibodies, type 2 and type 6--do react with cerebellar tissue. And, 
that’s been shown, we've published that research. So, therefore, as you rightly said, if 
you do have compromise of the blood-brain barrier it means that you then allow these 
antibodies to leave the circulation and get into brain tissue, and, perhaps, react with 
neural cells and result in damage there.  
 
Dr. O’Bryan: Well, that’s a very important clinical pearl for our doctors, that elevated 
levels of transglutaminase 2 or transglutaminase 6--or both--that they both react to 
cerebellar tissue, so that when we have elevated transglutaminase 2, we must think of 
more than just the gut. We must be aware that other tissues in the body may be being 
impacted, and not just in the intestines with transglutaminase 2. 
 
Prof. Hadjivassiliou: And, Tom, furthermore, not just demonstrating reactivity. But, 
there was a very nice study done in collaboration with colleagues in Italy where we 
demonstrated that if you actually inject these purified antibodies to TG2 and TG6 into 
the ventricle of a mouse model, you could induce ataxia in mice. And, therefore, it 
proves, if you like, that not just in vitro, but in vivo--in real life--these antibodies are 
capable [1:15:00] of causing ataxia. 
 
Dr. O’Bryan: Well, Dr. Hadjivassiliou, this has been a very informative time together. 
Your work is pioneering and leading the field of the many systemic potential 
complications of gluten sensitivity, with or without celiac disease.  
 
Thank you very much for taking the time to share your experience with us. We wish you 
much happiness and success in your future endeavors. 
 
Prof. Hadjivassiliou: Thank you very much, Tom, for your nice words. There's no more 
pleasure for somebody like myself than getting patients who benefitted from our more 
open thinking about the fact that sensitivity to gluten is not just a disease of the gut, but 
a disease that can affect many different parts of the body, and, in particular, the brain. 
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Dr. O’Bryan: Yes. That’s a critical message. It's my pleasure to carry that message out 
to the world. Thank you for your acknowledgement on that.   
 
Well, Marios, thank you once again for your very generous gift of your time and your 
knowledge. Thank you once again! 
 
Prof. Hadjivassiliou: All right, Tom! Bye-bye. 
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