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Shocking Revelations About Your Microbiome 
Guest: Mark Pimentel, MD 

The contents of this presentation are for 
informational purposes only and are not intended to 
be a substitute for professional medical advice, 
diagnosis, or treatment. This presentation does not 
provide medical advice, diagnosis, or treatment. 
Always seek the advice of your physician or other 
qualified health provider with any questions you 
may have regarding a medical condition. 

Shivan: This next session is frankly one of my favorites. It's with Dr. Mark 
Pimentel and Dr. Allison Siebecker. DDW or Digestive Disease Week didn't 
happen this year. And as a result, I got some exclusive scoop from Dr. Mark 
Pimentel because we had the interview already scheduled. So, I was very glad 
to get this behind the scenes moment and to be able to share it with you. Dr. 
Allison Siebecker was my co-host. She's a collaborator and dear friend of 
mine. We've worked on many summits together, and she's writing the forward 
for my book about SIBO.  

She is a world-class expert on SIBO, small intestinal bacterial overgrowth, a 
malfunctioning of the microbiome. If you're not familiar with it, you'll know 
about it by the time this summit is over that's for sure. And it is associated 
with irritable bowel syndrome. You'll also find out that irritable bowel 
syndrome because of Dr. Mark Pimentel's work can be traced back in many 
cases and the majority of the cases to food poisoning. How cool is that? 

And that it can then be so tightly associated with the small intestine bacterial 
overgrowth. If you are interested in finding out if you have that condition from 
food poisoning, he's also developed a test. It's called ibs-smart test, and it's a 
blood test. So look into that. As far as his background goes, it's so impressive. 
He's the head of Pimentel Lab and the executive director of the medically 
associated science and technology program at world-famous Cedars-Sinai 
Hospital. His prolific research counts in over a hundred papers. And he's also 
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the one who has been a champion for the antibiotic Rifaximin in helping those 
of us with IBS and SIBO. 

When people were doubting that SIBO even existed, Dr. Pimentel has led the 
way consistently, even when there are lots of doubters to bring us resolution 
and help and support. And if anyone's going to cure it, I honestly believe that 
this gentleman is. Now, on the other side of all this, he and his team have 
been researching how to map the small intestine microbiome. And they have 
recently had such huge breakthroughs that you are in for a treat listening to 
this next session. I am very excited to share it with you and be sure to tell all 
your friends about it, especially all of us who are the health and science geeks 
because this is valuable information that the world needs to know about. 
Thank you, and enjoy. 

Dr. Pimentel, thank you for taking time out of your schedule. Dr. Siebecker, 
thanks for chiming in and helping out. How are you, guys? 

Dr. Pimentel: Hey. Thanks for having me. 

Dr. Siebecker: Hi. 

Shivan: Hi, Allison. Hi, Dr. Siebecker. So, guys, what I want to do is start you, 
Dr. Pimentel, and DDW didn't happen. I know you had a lot to announce. 
What do you feel like you want to get out into the world today with the results 
of your studies and research over the past year since the last DDW? 

Dr. Pimentel: So, we continue to mine the ReIMAGINE study, and that's been 
very fruitful for us, and it's the vision of a lot of years to try and get that study 
off the ground, but it's made a huge difference. I would say, to me, the biggest 
study that we had in the context of SIBO, IBS, and in that area is using the 
ReIMAGINE study and looking at our animal work and trying to figure out the 
antibody story, so the anti-CdtB and anti-vinculin.  

So we did second generation testing of anti-CdtB and anti-vinculin in our rat 
experiments and a huge number of hundreds of humans, and we were able to 
show that anti-CdtB elevations were associated with SIBO. So in humans and 
in rats. So that's the first because we weren't able to connect the SIBO piece of 
it with the antibodies, but we now can, but just diving a little deeper into that 
abstract, which might be a little bit tricky to explain because the abstract only 
has 250 words. 

We also did cytokine analysis, both in the rats and in the humans. And we 
found that as the CdtB is going up and the anti-vinculin is going up, the 
cytokine, two specific cytokines, are going down. And so, we don't know why. 
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We don't know why the vinculin antibodies drive these cytokines down. But let 
me sort of frame the story. We know that food poisoning causes IBS. We know 
that CdtB is a culprit in that. We also know that once you develop IBS, you're 
more likely to get food poisoning again. Why? Well, one of the things we 
proposed was because the cleaning waves were diminished, but another added 
possibility is that you don't get white cells. You don't get inflammation from 
food poisoning, and it's allowed to flourish. So the two cytokines, ILA, which 
brings neutrophils to the gut, is less, and MCP-1, which brings monocytes to 
the gut, is less. 

So your gut immune system is almost immunocompromised. It doesn't fight 
infections as it might normally. So these two markers. So there's a lot of 
things to unpack in that one abstract, but basically, the lack of cleaning wave 
and the lack of immune response because of this relationship with anti-
vinculin could be why you're more likely to get food poisoned again, and how 
that's happening. There's another really super interesting thing that we've 
always talked about with Campylobacter food poisoning. Campylobacter, when 
it comes in, you never have white cells. Campylobacter comes in, it ravages 
your gut, and every histology sample we've ever gotten, there was no 
inflammation. 

So campy has a way of tricking your body. It damages you but prevents you 
from reacting and creating an inflammatory response to it. So it's all part of 
evolving understanding of how these things are happening to humans. But the 
big part of this is, and sorry, I'm excited, but the big part of this is that when 
you can prove that something is happening in the animal studies and the 
identical thing is happening in humans, it's the strongest evidence you can get 
because you can show in your animal model what exactly is happening there 
is exactly happening in humans. And that, to me, is the win. 

Shivan: Can you extrapolate like that because then, if you can treat the 
animals, you can treat the people? 

Dr. Pimentel: Right. You can use the animals as a surrogate to find new 
cures and treatments. And so, that continues to impress me and make me 
very excited for the future treatments and cures that we might have. 

Shivan: So if somebody had food poisoning and they had this reaction, and 
the damage is there, do you have—— Like, do you see a way forward for 
maybe different treatments other than Rifaximin? 

Dr. Pimentel: Oh, a hundred percent. I mean, obviously, if we can get the 
antibodies down, we think we can reverse all of these changes. That's a hard 
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road, but it is doable. And so there's other possibilities as well, which we're 
still—— I have to tease you with stuff I can't talk about yet every time. 

Dr. Siebecker: I have a question. 

Shivan: I know. It's the dance. Allison, what's your question? 

Dr. Siebecker: I just have a question about that short abstract. Some of the 
other stuff that you said in there was that there was relative abundance of 
Campylobacter and salmonella. And I was wondering if you could speak to 
that? 

Dr. Pimentel: So some of the bugs that we know have CdtB were also found 
to be elevated. So, in other words, is it possible that some of the people's 
antibodies are driven by ongoing colonization with these bugs that should not 
be there, the pathogens? And so, we did a broad stroke of looking for these 
bugs, and some of them were there in some of the patients with high CdtB, 
but we need to dig deeper to find out what role they have. What diseases 
they're associated with? And there's more to come on that as well. 

Dr. Siebecker: I thought that was very interesting because, typically, we think 
that those bugs are gone when the acute infection is gone. I was sort of 
stunned when I read that. 

Dr. Pimentel: Yeah, we were also. It requires a lot more digging into that to 
see if some of the worst cases or patients with the worst symptoms are more 
likely to just chronically be colonized, and chronic colonization with 
Campylobacter can't be a good thing. So we're looking into that. 

Shivan: So the word colonized is very interesting because I get people always 
asking in the Facebook group in the community, okay, if I take a probiotic, 
can it colonize? Does it reseed my gut? Are there things, and I know you've got 
very—— The last time we talked at DDW last year, you had a very specific 
point of view about probiotics? Has that changed in the last year? 

Dr. Pimentel: It hasn't changed because I haven't seen data to make me 
change my mind. One of the challenges we have with probiotics is that there's 
too many of them, and they're not all studied. But they're all claiming similar 
benefits. And that to me is challenging, but I think the problem we have is 
that we have a circuit or a microbiome that is composed of thousands of 
organisms. And to envision one simply remedying the full thousand, it's a little 
hard to put it together. I think the cocktails, in the end, even FMT were very 
promising, but they also struggle with problems as we've heard in recent 
months and years. 
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Shivan: Okay. So FMT, I just want to say, what would you say to someone 
who's like, yeah, FMT. I want to do FMT. Fecal microbiota transplant, that's 
the ticket. What would you say to them? 

Dr. Pimentel: I would say, please don't do it. Now, if you have C. diff, C. diff 
infections can be even life-threatening in their extreme forms. So that's a 
different scenario where you have to do something, but when we're talking 
about IBS or SIBO, there are isolated reports of benefit, but in the randomized 
controlled trials, the summation of that, and we've summarized this in our 
SIBO guideline, as well as the other guidelines that are coming out. It's 
basically the placebo is working better than the FMT in some of these trials. 
Now, that's not the right way to say it. What that means is not that the 
placebo is doing better is that the FMT is making you worse. So we suspected 
that could happen, but the randomized controlled trials, most of them are 
suggesting that is happening. So you don't want to be worse. Don't do it for 
now until we have more information. 

Shivan: Got it. Allison. 

Dr. Siebecker: Oh, I was just going to say I saw you had some studies with 
Lactobacillus out now showing that it can colonize the small bowel. It's the 
first time anyone has ever shown that. 

Dr. Pimentel: Yeah. Because we're looking at small intestine and not colon, 
we were looking to see if Lactobacillus, if present—— So this is a DDW 2. 
Allison, your inspired DDW is going to pin me on every single thing here, 
which is great. Okay. So I was going to get to this about probiotics, but we 
need to know more. And what we learned is that the people who are taking 
probiotics and particularly we looked at Lactobacillus being part of the 
composition. And in those who took Lactobacillus, they were colonized in 
small bowel. Now, that's a little tricky because they're still taking 
Lactobacillus. So we don't know if they're colonized, or if they're continuing to 
take it. And while they're taking it, you can detect it in the bowel. Let's say 
they stopped it, and the month later, you check. We don't know if 
Lactobacillus would still be there. But the irony of that study is that people 
continuing to take Lactobacillus, they did have a reduced inflammatory 
response in their cytokine profile. So maybe Lactobacillus has an anti-
inflammatory property that we're starting to see. So these are things that we're 
still understanding or trying to understand, but you can detect the 
Lactobacillus there. 

Shivan: Is that bad? Is it bad to be able to detect it and to have it like 
colonized? 
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Dr. Pimentel: No, to be honest, I mean, the company wants—— The company 
that produces a probiotic, they don't give it to you for it not to colonize. They 
give it to you to colonize. And a lot of the bad habits of probiotic companies in 
the past, hopefully not so much currently were that the composition of their 
capsules weren't what they said on the label. So if you're taking Lactobacillus 
and you're finding it in your small bowel, that means there is live 
Lactobacillus in that capsule. And that's a good thing for the company. So 
more to come on probiotics. And I guess what I'm trying to say is I'm not 
negative Nelly on probiotics. I just want to know more. I want to understand it 
better, and then we'll see where it all goes. 

Shivan: Very interesting. 

Dr. Siebecker: I could imagine SIBO patients feeling afraid to hear that 
Lactobacillus could colonize the small intestine. I could imagine they would 
think, oh, no, that's bad. It's going to add to my SIBO. 

Dr. Pimentel: Yeah. Well, we don't know if—— So our next step is if 
Lactobacillus is going up, is it pushing the bad players down like E coli and 
Klebsiella, which we know are a big part of SIBO and all those types of 
analyses are very complicated, and we're working through them. But to say 
that they improve symptoms, we didn't see that in our studies that there was 
any dramatic improvement in symptoms, but we'll continue to explore that. 

Shivan: How long are those folks in that study been on them, using that 
probiotic? 

Dr. Pimentel: So because in the ReIMAGINE study, it's one point in time, we 
just basically ask patients if they recall when it started. So for some patients, 
it was a month, some patients it was a year. And so it wasn't all that 
consistent. 

Shivan: Can you describe the ReIMAGINE study one more time for folks who 
are sort of like catching up with us? 

Dr. Pimentel: ReIMAGINE study is sort of the first effort globally to 
understand what the microbiome is of the small intestine. And just in the last 
few weeks, we've had a number of our papers published—one showing that 
the microbiome of the colon is completely different than the small bowel. We 
talked about that on this forum before, but now that paper is officially 
published. And so, we're starting to get all of these papers showing these 
differences, but essentially the small bowel is 15-feet long. The area is the area 
of a tennis court. If you were to smear a thin layer of peanut butter across a 
tennis court, that's a hell of a lot of peanut butter. 
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And so, some argue, and I'm in that camp, that there is a larger microbiome, 
even though there's less bugs, but the actual microbiome along that huge 
surface area is larger than in the colon because remember the colon is just a 
chunk of stool. And the only thing that touches you is the surface of that 
stool, not the center. So the exposure to microbes in the small bowel we think 
is much greater. And so, understanding the small bowel microbiome is the 
purpose. So patients come in, they're getting a scope, and we grab some juice 
from the small bowel in a very particular way that we validated. And then we 
get biopsies. We get blood. We get questionnaires, and we're able to see the 
whole profile of those patients. 

Shivan: So you and your team have been really the first ones to ever do this in 
the small intestine microbiome? 

Dr. Pimentel: Yeah. In this large scale, absolutely. 

Shivan: That's very exciting. Can we talk a little bit about the light? 

Dr. Pimentel: Sure. 

Shivan: Tell us about your work with this UVA light for helping our 
microbiomes and cleaning things up, so to speak. 

Dr. Pimentel: Well, the only thing I could talk about with the light is what's 
been published. So I will talk about what's been published because there's a 
lot of interest in this light and, of course, you probably heard the 
announcement that we're looking at it for COVID. So I can't really talk about 
much of that because it's not published yet. We're publishing it right now. I 
mean, it's at journals right now. But what we presented at EUGW, which is 
the European Digestive Disease Week equivalent, was that this light at this 
frequency for a specific period of time kills E coli, kills C difficile, kills 
Pseudomonas, kills Klebsiella, kills candida. So it kills yeast as well. 

And so, just putting an old light in the body cavity could have a great impact. 
So the impact could be, could we create a catheter that could treat C. diff? 
Could we create devices that could treat infections in different body cavities? 
And that's what we're working towards. So all good stuff, we just have to finish 
the story. Now, COVID threw us for a loop. So we had to retool ourselves. 
While the COVID was going on, we got a project going, and now here we are. 
We'll keep you posted on that. 

Shivan: All right. That's huge. Like that I think is—— I mean, I'm literally 
speechless. When does that happen? And that is blowing my mind. Now, are 
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you trying to also figure out how it doesn't kill the good stuff, too, that's in 
your microbiome? 

Dr. Pimentel: Well, we've never found a bug that doesn't kill yet at the 
intensity that we're using. So there are things we need to consider and 
especially in C. diff but think about it this way. When you take a broad-
spectrum antibiotic, you're not caring about anything. You're just blasting the 
heck out of everything. So it's a little random to take a broad-spectrum 
antibiotic, and this is why we have C. diff, and this is why we have all these 
things. So there's potential for something, and we just need to watch for it and 
make sure that everything we do is safe. 

Shivan: That is exciting. I'm sure you've already been dreaming about this, 
but one day to be able to do it where you didn't even have to have a scope. I 
don't know how you do that. You swallow a flashlight or something. I don't 
know. Stranger things have happened. 

Dr. Pimentel: Yes, stranger things have happened. 

Shivan: That is exciting. Congratulations on that. That's really—— 

Dr. Pimentel: Yeah, no, I mean, credit goes to Dr. Rezaie for coming up with 
the idea a couple of, three years ago, actually. So we've been working this top 
secretly for three or four years, and we just started to bring the data to the 
table in November. 

Shivan: Fantastic. That is huge. Any other developments with hydrogen 
sulfide SIBO these days? 

Dr. Pimentel: Well, COVID throws everything for a loop. Breath testing is 
pretty much down by most companies. I think there are one or two companies 
still doing breath tests, although I hope they have good insurance for their 
employees who are checking these samples and running these samples 
because gosh, darn it with COVID. We shut everything down. Everybody's 
shut down in terms of their breath tests. But the H2S still is progressing. We 
had an abstracted DDW, which I'm sure Allison would point out where H2S is 
also associated. Then those who have heartburn, they had higher H2S. So 
we're starting to understand the phenotype of the H2S patients, more 
heartburn, more abdominal pain, and more diarrhea. Those are the big ones 
that we see with the H2S. 

Shivan: Any update when the test machine is going to be released or available 
for a bigger audience? 
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Dr. Pimentel: I think my understanding and I always have an understanding, 
and then it doesn't come to pass, but it is when COVID lifts, and breath 
testing will resume. We hope that it will emerge, but let's see. 

Shivan: All right. And any new developments in the treatment for it? 

Dr. Pimentel: Until we get the test out there, we can't test treatments. So the 
test is still experimental. So you can't just do it in your patients, then treat 
and then test again without an IRB until this is out there. 

Shivan: What's an IRB again? 

Dr. Pimentel: Oh, sorry. Research permission. It's Institutional Review Board 
that allows research. So unless you have a research protocol testing various—
— The research protocol board would not allow us willy nilly to test 
antibiotics. So we can do that in our clinic, but we can't do that. And so, we 
need the device; we need the test rolling in order to test different antibiotics 
and start to get a sense of what works and what doesn't work. 

Shivan: Okay. Allison, did you have any questions? 

Dr. Siebecker: Yeah, actually, I have a question about—— I'm just wondering 
about the sort of pathophysiology with hydrogen sulfide and what you found, 
and you mentioned in your paper with heartburn association, that it is a 
smooth muscle relaxant, and that's just so interesting because it is associated 
with visceral causing, visceral hypersensitivity. I just wonder if you could talk 
about that? 

Dr. Pimentel: Well, so hydrogen sulfide is an irritant. So if you know anything 
about hydrogen sulfide, that rotten egg smell from certain factories and 
anything over five parts per million in the human body can at that 
concentration over a period of time, be even lethal. It's quite toxic, but directly 
to the mucosa, it's toxic. And so, anytime you have that, you could get some 
inflammation, and we're studying that also. And inflammation causes 
hypersensitivity, but the gas itself is a smooth muscle relaxer. And so, if you 
have hydrogen sulfide, it's possible that that smooth muscle relaxing effect 
could affect the LES, lower esophageal sphincter, which causes heartburn. So 
again, we need to explore that further, but we have to try to understand how 
that could even be possible. And that's one explanation. 

Shivan: Any new thoughts on how PPIs might impact IBS and SIBO? 

Dr. Pimentel: So, we did a lot of work on PPIs. And PPIs we presented this at 
last year's DDW. So, PPIs do not cause SIBO. We did not see higher SIBO in 
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patients on PPIs. Again, it's something that I've sort of thought around. You 
only need five minutes of acid a day to wipe out bacteria. So, I suspect that 
PPIs aren't universally acid-suppressing, so you always have one or two hours 
a day where there's acid. And so, maybe that's enough to keep things in 
check. And it holds that true. I mean, we don't see SIBO, but we do see certain 
bugs higher. One of the bugs we saw lower, which is interesting, is 
Clostridium. So, we know that PPIs can be associated with C. diff. 

But we saw that clostridial species we can't get C. diff specifically where we 
didn't look for C. diff specifically, but that family or I'm sorry. I should say that 
genus was reduced. So, the question is, when you have an empty hole, what's 
going to fill the hole? And you wonder whether that's why C. diff comes in is 
because the rest of the clostridial species are diminished. And maybe there's a 
void that can be filled by C. diff. We don't know, but it's an interesting 
observation that we had in that study. 

Shivan: Very interesting. All right. Allison, did you have another question 
about all this? 

Dr. Siebecker: Not about PPIs, but, of course, there's other things. I mean, 
just in general, I was wondering if you could speak to how you had the 
research last year, which was just amazing about the microbiome, small 
intestines microbiome, the bugs that you found that were increased in SIBO 
and just how that work's progressing. Like I noticed, you have an abstract 
that shows there's a difference in luminal versus mucosal. Just the whole sort 
of microbiome story's fascinating. 

Dr. Pimentel: Yeah. So, I mean, obviously, at each layer from the center of the 
lumen all the way to the mucosa, the bugs are different and different and 
different as you go deeper and deeper. And, for example, we see a lot of mucin 
eating bacteria that are deeper or closer to the lining of the gut, and they're 
eating your mucus, and maybe that's where they're supposed to be, and we 
also see a lot of E coli and Klebsiella in the mucus. So maybe the SIBO is not 
just in the lumen but also mixed with the mucus. And because they're 
flagellated, meaning they have flagella, which are little motors at the back of 
their backsides, so they can move around thick areas, thick material. And so, 
like E coli has flagella and maybe it likes swimming around in the mucus, and 
we got to get the drugs in through the mucus to make it work better. 

So those were the things that we were learning as we were dissecting this 
ReIMAGINE study at all levels. It doesn't have any implications to health and 
disease yet until we unravel who's there. So with this ReIMAGINE study, the 
first thing is who's there, who belongs, who doesn't belong and then start to 
bring in the diseases and say, okay, you have this disease. Who belongs, or 
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what do you have different that makes you a SIBO patient or something like 
that? But going back to the PPI—— I'm sorry, to the probiotic topic, we do see 
a concept called hysteresis. I know it's going to be really complicated, but 
hysteresis to simplify, it is like a teeter-totter. Okay. So let's say the teeter-
totter is like this, right? It's on this side. So you put a little bit of weight on 
this side, but still not moving. 

You put a lot more weight on this side; it's still not moving, but then, all of a 
sudden, it flips. And the microbiome we think is like that. And when it flips 
like this, it's hard to flip it back. But once you flip it back, then it can stay in 
that position for a while. And we think that's true for some methane people, 
for example. If you can get rid of the methane, they can stay stuck in that no 
methane state for a while, or maybe with H2S, it's the same thing. We just 
don't have enough experience with that. But there are examples of that where 
if we can unstuck that teeter-totter and move it to the other side, back to the 
normal state. And so, this is the idea with probiotics. If you can unstuck the 
teeter-totter with the probiotics, maybe they can stay that way. But again, I 
haven't seen data, and we're still exploring the different possibilities of that. 

Shivan: That's very interesting. 

Dr. Siebecker: That is one of the most fascinating concepts. It's just so 
interesting. And like you said, has so many fascinating possible applications 
for treatment. I saw in DDW abstracts this year from another group that they 
were saying the prognosis for SIBO patients, or that have methane or really 
now we're just calling it intestinal methanogen overgrowth that their prognosis 
was better a year out compared to the hydrogen. And that was very surprising 
to me because clinically, I don't feel that that's what I see. I see those are 
harder cases to treat, but as I'm listening to you describe this, I'm wondering 
if maybe in the cohort they were studying, they got the flip back into the state 
where nothing is gone, so everything looks great. 

Dr. Pimentel: Yeah. Well, that's what we think we can do, but it's challenging. 
But there are patients where they—— For example, there are patients with 
SIBO you treat them once, and you don't see them for three years. Why? We 
have a lot of different things we can try to explain the reason, but maybe it is 
this flipping back or this teeter-totter that we flip them back. The normal stuff 
took over, and they're fine, whereas other people, you can't flip them. You 
can't flip that teeter-Totter because the weight on one end is too high, and you 
need to figure out how to do it. So it's lots of interesting things. I know it's very 
complicated but complicated makes it interesting. I wish everything was 
simple, but the more we dig, the more we realize how complicated the system 
is. 
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Shivan: Ultimately, you are simplifying it by understanding it layer by layer. 
So that's helpful. Okay. So this one really got me, the gluten-free diet. What 
are your new understandings and observations about that? 

Dr. Pimentel: Okay. So this one caught me by surprise because in the 
abstract that we presented, the gluten-free diet was less inflammatory, less 
TNF alpha, and other really bad cytokines. And I admittedly was not a gluten-
free fan because I thought that a lot of people were overusing it and it's 
restrictive. It's hard for people, and it's not only hard for people. It's hard for 
people around them as families are trying to eat meals during COVID, but 
one's gluten-free, one's vegan, and the other's carnivore, and you got to make 
three meals during COVID for every night. But it looks like eating gluten is 
inflammatory, or in some cases. Now, this wasn't a controlled trial. So this 
wasn't like I took people who were eating gluten, and then I jacked up their 
gluten and saw that they had more cytokines. 

It was more that people who selectively chose not to eat gluten felt better and 
continue to eat no gluten. And these were non-celiac. So this is non-celiac 
gluten sensitivity, maybe, but definitely, we saw lower cytokines. It was very 
clear. And that makes me now scratch my head that maybe I'm not right. 
Maybe there is something to the gluten-free story for certain people. 

Dr. Siebecker: Was this in patients that—— I'm saying, patients. People who 
already had digestive troubles? 

Dr. Pimentel: So what we didn't do in the questionnaire, or what we don't do 
in the questionnaire is try to understand. So we'll ask them what diet are you 
on? Are you vegan, vegetarian, lactose-ovo, gluten-free, and low FODMAP, and 
so forth and so on? So we get some, and then we actually get some granularity 
on what they actually eat compositionally. But what we don't ask is why they 
chose that diet. So it's something we need to change in our questionnaire 
because we have to understand why and did it help, those kinds of questions? 
Because the questionnaire is already hundreds of questions, and it's just too 
long for patients. But now that we know this, it's an interesting question to 
add. So we don't know why, and we don't know if the gluten-free helps them, 
but we know that the fact that they're on gluten-free, their cytokines were less 
than those who continue to just free-range eat gluten, controlling for age and 
all the other factors. So it was interesting. 

Shivan: Yeah. I don't think there are a lot of people that are vegetarian low-
FODMAP other than me that are doing it unless they feel like it's going to help 
them. So they do have that problem. They are looking for some—— 
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Dr. Pimentel: It's the first piece of evidence I've seen from my own lab that 
says there may be something to not eating gluten in certain individuals, and 
we have to dig deep. 

Shivan: Very cool. Okay. Let's talk about diabetes. Any new observations on 
that? 

Dr. Pimentel: In every abstract. So yes, this was an oral presentation. It was 
supposed to be an oral presentation at the meeting. And we found the 
particular bug, Actinobacillus, that is higher in diabetes. And not only is it 
higher in diabetes, the higher it is, the more it's associated with higher blood 
sugar. I have a lot of work to do to look at that. Because that's pretty 
remarkable finding, and we were hoping to present it orally at DDW, and it'd 
be a big splash, but, of course, no splash which in diving is a good thing.  

But at DDW, you want to do a cannonball, and this would have been a little 
bit of a cannonball and an interesting discussion, but we need to understand 
Actinobacillus more and what its role is in blood sugars and diabetes. But 
that was a big discovery out of the ReIMAGINE study. Only 12 patients, so it's 
still early, but it was provocative enough that they gave it an oral presentation, 
which is one of the big honors. 

Dr. Siebecker: Could we be making a link that diabetes has a bacterial basis? 

Dr. Pimentel: That is what we're looking for, Allison. We are definitely looking 
at—— Especially type two diabetes because type two diabetes just comes on 
overtime, and we don't know why. Type one is an autoimmune disease, or at 
least it's believed to be. It's just a different mechanism. That's better 
understood, but type two, yes, there's obesity. Yes. We understand all of that, 
but why does it develop in some people and maybe a bug is part of the story 
for some people. So that's what we're looking at. 

Shivan: Do you think that the Actinobacillus is also part of the obesity 
picture? Like, have you guys been studying that? 

Dr. Pimentel: Yes. So the next step is now that we have one organism with 
diabetes, we can now dig deeper and see if we can reproduce this in animal 
models, but also in looking at other cohorts of patients and also our 
ReIMAGINE study continues to grow, and we'll continue to explore this 
organism and its implications. 

Shivan: Very cool. Is the Actinobacillus, is it like just a normal, healthy 
probiotic when it's there in the right balance, or is it like a naughty pathogen? 
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Dr. Pimentel: So, Actinobacillus shouldn't be there in high numbers. So it's 
like everything else. Like your mom told you: a little bit of everything is good. 
A lot of one thing is bad. And so, this is kind of an example of too much of this 
character is not a good thing maybe. The problem we have with the bacteria of 
the microbiome of the small bowel is that because you're diabetic, you're 
eating differently. So could it be that you're eating differently in your fueling 
this organism, or is it the other way around, this organism is fueling the 
diabetes? 

And so, we can't really say cause and effect. We have to do some further 
studies, but it's the first description of this organism in the small bowel, and 
being associated with diabetes and the fact that it correlates directly with 
blood sugar is the most interesting thing. And there are other sort of 
hormones that were correlated with some of the findings we had in the 
microbiome that are diabetic related hormones. So more to come, but it's 
super interesting. 

Shivan: It's super interesting. So everybody's talking about the gut-brain 
connection and the microbiome, and my famous story about going to my first 
ever gastroenterologist. And he told me to run three miles a day, and that will 
really get me moving. And I was like, I'm so damn tired. I can't even like walk 
around the neighborhood much less run. And then he's like, well, here take 
this antidepressant. And I thought he just thought I was depressed. I was very 
confused. He didn't communicate well to me about maybe it had to do with my 
serotonin. So what's been your new discovery or correlation between 
antidepressants and IBS? 

Dr. Pimentel: So this was a DDW abstract also? 

Shivan: I think so. 

Dr. Pimentel: I think this was Dr. Rezaie's. 

Shivan: On behalf of Dr. Rezaie, would you comment, please? 

Dr. Pimentel: Well, you know what? We've been trying to study is a number 
of things with—— Okay. So every time you look at a drug in trials, you have to 
look at the strength of the difference. So I'm going to make it a very long 
answer. I'm sorry. So if, for example, you had diarrhea, and I were to give you 
a drug that makes your eyes red, but it makes diarrhea go away, okay? Your 
eyes get red. You get bloodshot eyes, but your diarrhea goes away a little bit, 
or it's meant to reduce your diarrhea.  
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So you get a placebo. It doesn't make your eyes red. You get the drug; it 
makes your eyes red. Well, you know you're on the drug because your eyes are 
red every morning, right? So that's a way a drug can be unblinded. And so, 
the more side effects a drug has, the more unblinded you are, and the drug in 
IBS world that has the most side effects is tricyclic antidepressants. 

So we did a study where we looked at this, and more tricyclics had the highest 
number of side effects. And because of that, that was driving the benefit. So 
people were knowing they were on drug, and they were answering the 
questions knowing that they were on drugs. Another way to make a drug look 
better is to make it too powerful. So there are drugs that are so powerful for 
constipation that you've been constipated. Now you're having diarrhea every 
day, but the FDA doesn't—— If you're constipated, the FDA considers diarrhea 
a benefit. 

So the more diarrhea your drug produces, the more likely you are to win the 
FDA endpoint and get FDA approved. Now, do you want to spend five times a 
day in the bathroom with diarrhea? No, but the question is, do you have less 
constipation? Well, yes, I have less constipation, but I'm having diarrhea. It 
doesn't matter. You're having less constipation. So that's some of the ways or 
some tricks. It's just these things are influenced. And if you're having 
diarrhea, you know you're on the real drug because you haven't had diarrhea 
in two years. You've been constipated. So you're unblinded. Now, contrast that 
to Rifaximin. There's no side effects. You don't even know you're on the drug. 
And so, whatever benefit you get, and you don't get diarrhea from it, you get 
normal bowel movements from it. So it's hard to unblind because you really 
don't know if you're getting the drug or not. 

So a drug that doesn't have side effects, it's harder to meet the endpoint 
because you're not tricking the system. So if it works, it really works. Okay. 
I'm making a long-winded story. Now, the other thing that happens is that if 
you do a drug trial of 20 patients, and you see a statistically significant 
difference, that's exciting, but it's 20 patients. It could be a fluke. If you then 
do a 200-patient study, you should see a bigger statistical difference because 
now you have power, if you're seeing less statistical difference. 

So if you take a small study, you get this much statistics, a bigger study, the 
statistics are worse, and a bigger study and the statistics are even less, you 
know there's a problem. You know that it's the way the study's designed. And 
so with tricyclics and with peppermint, the bigger the trial, the less it works. 
And that means it's a victim of small trial bias. So these are the things we're 
exploring with tricyclics. And so, tricyclics have been over-hyped with a whole 
bunch of little tiny trials, and with a lot of side effects that can hurt people. So 
that's the long answer to all of that. 
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Shivan: So when people take antibiotics, were they feeling better? And that 
was how they were unblinded, and their IBS got better? 

Dr. Pimentel: Well, you want to feel better with respect to your symptom, but 
if you give somebody a dramatic side effect, then they obviously know—— 

Shivan: That they're on the drug. 

Dr. Pimentel: They obviously know. If you become normal, that's what you're 
supposed to become. But if you overshoot normal, that makes you know 
you're on the drug. So the more extreme the side effects, the more likely the 
patient thinks they're on the real drug, and therefore they're unblinded. 

Shivan: You're saying, tricyclic? Is that the word that you're saying? 

Dr. Pimentel: Tricyclic, like Amitriptyline or those types of medications. 

Shivan: Okay. Things that make you go hmm. I'm thinking. 

Dr. Siebecker: Well, I'll jump in and ask him a question. 

Shivan: Please do. That just like blew my mind a little bit. Okay, go ahead, 
Allison. 

Dr. Siebecker: I've been so fascinated with all this work you've been doing 
with ReIMAGINE study on sequencing the small bowel and all the things that 
are coming out of it. Why hasn't this work been done earlier? Why wasn't 
small bowel sequenced or looked at in terms of its microbiome previously? 

Dr. Pimentel: So the first reason is a lot of the people who develop the 
techniques for sequencing the bowel and analyzing those sequences, which 
are highly complicated, like Rob Knight and various others, they're mostly 
basic scientists, Ph.D. scientists who are amazing. I mean, these are amazing 
people, but they're not doctors like medical doctors. They don't see patients. 
So they can't go in and grab samples.  

So one of the reasons, or one of the ways Dr. Knight was able to get samples, 
he created what's called the American Gut where you could send your sample 
in. And he acquired a tremendous amount of samples, but they're still 
samples because patients can provide those. Getting into the small bowel 
requires a gastroenterologist. And so, a lot of the early players in the 
microbiome field didn't have the connections or the access to that. And they 
tried to use stool as a surrogate for the whole gut, but they were not correct. 
The small bowel is completely different. And so, that's part of the reason. 
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Dr. Siebecker: And then didn't you recently develop a new technique for 
gathering bacteria out of the small bowel? 

Dr. Pimentel: Well, I'm sort of glad there hasn't been a lot of work in the 
small bowel because the technique for gathering samples from the small 
bowel—— The first time they ever tried gathering samples from the small 
bowel was in the 1960s. The techniques were terrible. Because as soon as you 
put a tube through the mouth, you're contaminating from the mouth. You're 
contaminating from the esophagus. You're contaminating from—— And so 
forth and so on.  

So we had to create a new catheter that had to be validated. So it's a catheter 
within a catheter with a cap on it and to keep it sterile until it gets into the—
— So the way we do it, we put the scope in. We pass it through the stomach. 
We pass it right to the duodenum. Don't look at anything, just go straight 
through to the duodenum first. Then we slip the catheter through. Then we 
pop the cork, and then it's sterile on the inside, so we're not contaminating 
everything. Then we suck the juice, and the juice has to be handled in a very 
particular way. 

And then we have to break the mucus to get the bacteria. And if you don't do 
that, you have no idea what's there, and nobody's done that until we did it. So 
this was a paper that came out in November saying, this is how you should 
handle the samples in the small bowel. Otherwise, you'll miss SIBO. 
Otherwise, you'll miss the microbes that are in the small bowel. You can't 
treat the samples from the small bowel like the stool samples that have been 
done for the last ten years because it's a unique environment. And so, those 
are the things we learned in the early days of the ReIMAGINE study, and we 
validated it. And now it's published in a very important journal. 

Dr. Siebecker: Is anyone else doing this technique in their study? 

Dr. Pimentel: We just published, so we'll have to wait and see, but two things 
will happen. People will continue. Like there are centers where they take juice 
from the small bowel, and they don't use our technique. Two things will 
happen. One, people will call them out and say, look, you have to use a 
validated technique because those techniques that they're using now are not 
validated. So they will push them, or they won't be able to get published 
because they'll say, well, did you use this technique? That's the published gold 
standard of how to do it. So it's going to create a headache for some people 
who are trying to do this, but it's also going to keep the field standardized, 
which is super important because otherwise, you can't compare studies. 

Dr. Siebecker: Well, just congratulations on this. And for all of us, thank you. 
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Dr. Pimentel: Well, science has to be done systematically, methodologically, 
and methodically so that everything is validated. Otherwise, you're just 
randomly poking here, there, and everywhere. And that's part of the reason 
why the microbiome has become a little bit disheartening and especially in 
stools because people are looking for microbiome changes in this and changes 
in that. And they find a bug and nothing ever amounts from it. And it gets in 
the news. And then five years later, whatever happened to that news. And it's 
just poking and prodding, but not really systematically studying everything. 

Dr. Siebecker: One of the things that was so amazing to me out of all of that 
work that I know you presented last year, which still it's just so earth-
shattering is that through that work, you were able to now truly validate the 
breath test placebo, an electroless breath test placebo and make the culture 
test, which had been considered a gold standard, which everyone knew was 
very tarnished. I mean, it is not a good gold standard. Now make it into a gold 
standard that you can compare everything against, and now things are valid. 

Dr. Pimentel: Right. So that's a huge piece of work because it basically shows 
that the 90-minute time point on breath test was correct, is correct. And it 
validates against culture, and it validates against the new sequencing 
techniques that we're doing. So not only that, which was the more important 
thing is that hydrogen pathways of bacteria are higher in patients where 
hydrogen is higher on breath test. And to validate that the breath test works, 
that this is the right way to sequence, this is the right way to get the juice, 
that's all good. But what gets missed in that paper is that last thing I said 
about hydrogen pathways. Why is that important? Because there are 
naysayers about breath testing still out there, a few of them, who say, no, this 
is all colon bacteria that you're amplifying. I didn't take my sample from the 
colon. 

I took it from the duodenum, and we looked for hydrogen-producing pathways 
in the bugs of the duodenum, and they correlated with hydrogen on the breath 
test. So the hydrogen that we're getting on the breath test is not coming from 
the colon, folks. It's coming from the small intestine. And it's sort of a minor 
point in that paper, but really is a major point because it just argues against 
these naysayers that are saying it's all in the colon. To be honest, we don't see 
a lot of hydrogen as much being produced in the colon because it doesn't have 
as much E coli or Klebsiella or Enterobacteriaceae that produce hydrogen. So 
anyway, there's a lot of ways to argue against their argument, but now we 
have this data. 

Dr. Siebecker: Just amazing, and that wouldn't possibly also work against 
the naysayers who you've already published other papers on this that indicate 
that there isn't excess gas being produced causing bloating. Maybe that would 
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also work against that that it can be excess hydrogen production in the small 
intestine. 

Dr. Pimentel: Right. 

Shivan: Say that again, Allison. 

Dr. Siebecker: I'll let Mark talk to it. 

Shivan: Okay. 

Dr. Pimentel: Well, what are the other things we saw, I think this is what 
Allison is alluding to is that we saw that there was a comparison to gas and 
bloating that these symptoms were higher in patients where we found all these 
abnormalities. But I know we're getting close to the end, but I do want to say 
one thing about a paper that has nothing to do with me, which is the best 
paper because this is a paper by Nick Talley's group, first author's Shah. And 
they actually did a meta-analysis of IBS and SIBO. And they found the 
following. Now, no surprise to this group, but they found that SIBO is higher 
in IBS. Okay. 

They found that methane is associated with constipation, and they found that 
the best cut-off placebo among IBS is 10 to the three. Again, arguing against 
10 to the five. And this paper just came out in February. So while it's nothing 
new to us three, it is good that a very big person—Dr. Nick Talley is one of the 
most prolific people on the planet in functional GI disorders—has published a 
paper looking at 40-plus papers and combining them in a meta-analysis 
saying that what we've been describing is correct. And that's a very important 
validation of a lot of the work that's been going on for 20 years. 

Shivan: That's got to feel good. That's got to feel great. 

Dr. Pimentel: But again, it's all about the patient, getting the right answer for 
the patient so that they can get the right treatment because if you're not on 
the right treatment, you're never going to get better. 

Shivan: Amen. Amen. Okay. I know we only have a few minutes to your point 
up. When you're saying break the mucus, is that basically that whole biofilm 
business? 

Dr. Pimentel: Yeah. Well, biofilm is partly mucus, but the—— So mucus is 
produced by humans. Biofilm is mostly stuff the bacteria produce that is in 
and around them. But I think people mix up the two concepts because the 
biofilm is the bacterial matrices, and mucus is different. But yeah, I mean, it's 
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sort of part of the whole thing that it's the gelatinous material that's part of 
the small bowel that is part you, part bacteria. And some of it is good, too 
much of it is bad. But more importantly, we need to understand all of it better 
before we jump on it. 

Shivan: And so, biofilm busters, good idea, bad idea? 

Dr. Pimentel: I'll tell you in a year. 

Shivan: Okay. It's a date. I'm writing that down. Okay. Let's see. Last but not 
least, I just have to keep asking this question because everybody keeps still 
asking me, and I'm like, take your prokinetic. After they have the ibs-smart 
test, and they are positive, how does their treatment change other than stick 
to doing a prokinetic? 

Dr. Pimentel: Yes. Stick to the prokinetic, of course, especially if it's vinculin. 
If it's anti-CdtB only, which is less common in these chronic patients, then 
you could give a prokinetic temporarily, but they may cure themselves if they 
never get food poisoning again. We now have examples of that, that we're 
seeing and publishing about. So we're still learning about these antibodies, 
but what we're learning is there are more and more and more important as we 
continue to get new data. We have a paper that is not out yet. It's accepted. 
It'll be out probably next Monday, and it goes into the details of all the CdtB, 
how it's working. And it's pretty exciting. 

Shivan: Can the public access that next week? 

Dr. Pimentel: I think so. I can't tell you more than it's accepted because the 
journal would not like me doing that. 

Shivan: No. It's fine. I'm going to be reaching out to your team on Tuesday to 
get the name of the journal. All right. Anything else Dr. Siebecker for Dr. 
Pimentel today? 

Dr. Siebecker: No, thank you so much, Mark. 

Dr. Pimentel: No. Good to see you both. 

Shivan: Thank you so much. Carry on, sir. Carry on onward and upward. And 
just, again, thank you for the devotion to the patients and the cause. We 
appreciate you. 
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Dr. Pimentel: Well, thank you so much. Stay safe, people, everybody, because 
this is a tough time. COVID is going to be part of our life for a couple of years, 
I think. 

Shivan: Any parting thoughts if you're a gut health patient, and you're extra 
concerned about COVID as if anybody isn't. We're all extra concerned about it, 
but do you have any words of encouragement or caution for gut health 
patients? 

Dr. Pimentel: Well, I think the problem is that gut health patients are a little 
bit on the back burner, hard to see your doctor, hard to get the care that you 
need at this time. And so, relying on sources like yours to provide information 
and education is really important. The COVID-19 does cause diarrhea in some 
people, and they're saying even as many as 50% of patients with diarrhea get 
COVID. I don't mean you should be running out and getting COVID testing 
because you have diarrhea. But just think about that if you have a difference 
or some change in your symptoms and if diarrhea is very prominent, then you 
might want to consider, especially if you have a fever, consider COVID testing. 
We're learning more and more about the GI effects of COVID, and it's 
common. 

Shivan: Okay. All right. Thank you so much. Have a great day. Talk to you 
soon. 


