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Episode Transcript 

Danny Lennon: Let's jump into the first one, which comes in from Sarah 

Runzer. And she has a question about mechanisms that keeps weight stable. 
So Sarah says: 

"Most healthy individuals don't eat precisely the number of calories they 
burn each day, often overeating a bit, yet weight stays stable. Apparently the 
body makes adjustments. How does all that work? It seems fascinating." 

So indeed, there are many mechanisms at play that help regulate body 

weight in this way. As humans, most of the time we don't typically track 
caloric intake. Even if we do, it's not exactly precise. And then particularly on 

the energy expenditure side, we can't have an accurate way of measuring 

that either. 

And it's not like on a daily basis people are exactly measuring that up. In fact, 

there's one of my favorite quotes I often share in a number of seminars. That 

is taken from one of the my favorite textbooks by Gropper, Smith and Graff. 
And in that they say "energy intake and energy expenditure clearly do not 

correlate over a short period of time, such as a day or two. Equally clear, 
however, their correlation over an extended period of time, such as a week to 

a few months to years is excellent."  
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And this relates to the ability for a number of people without this constant 

daily matching up of energy and intake and expenditure to maintain 
relatively stable body weights over extended period of times. So what is 

going on here? We know that various hormones orchestrate a suite of 

responses to our intake and expenditure in an attempt to exert homeotic 
control over our body composition, whether that's body fat specifically, or 

body weight for this particular answer, we're just gonna use those as one for 

right now. 

But in response to both undereating and overeating, we have certain 

hormonal responses that are going to drive us towards either consuming 
more food or to stop eating for a period of time or to eat less, or then either 

to expend more calories through expending more energy or to rest and use 

up less energy. 

So we have all these responses that are mainly driven by a suite of different 

hormones. And it's for this reason that when things are working as they 

should and I use that term metabolically speaking, we have evolved to 
maintain body weight and body fat levels within a range that is neither too 

low, nor too high. 

So there are a number of different models of body weight regulation that 
we've mentioned previously on, on the podcast. We have an episode that 

goes into those in detail. So things like set point versus settling point versus 

the dual intervention point model. A deep discussion of those is not 
necessary for this particular moment. However, you can go and check out the 

details in that episode.  

But for right now, the general premise is that there are homeotic attempts by 
the body to avoid severe underweight or overweight. part of each of these 

models, there's adaptations that the body puts in place to be able to account 

for a caloric deficit or surplus over a certain period of time. And it's because 
of this homeostatic control of intake and expenditure that we can see these 

examples of people who without ever monitoring their food intake or 
calculating how much energy to expend on a given day remain within a 

relatively stable body weight for a number of years or decades. 

And so these homeostatic influences, and particularly some of the hormones 
there's, if we think of it simplistically, let's think of specific ones. So for 
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example, if we think of the hormone ghrelin, we can simplistically think of 

this as a, an appetite hormone that will increase as we go for periods of times 
without energy being taken in. 

So without eating, we get this rise in ghrelin levels, which is going to 

stimulate appetite in an attempt then to get us to consume more food. When 
we have consumed some of that food, then gorilla levels drop down and 

some of that hunger sensation goes away. Now, of course, hunger itself is 

something much more complicated and broad than that. 

But on one simple level that what we can think of as the action here of 

ghrelin in a similar fashion leptin, which is something that has been 
mentioned on number of episodes in relation to this topic. We have this 

hormone that is secreted by adipose tissue, so released from fat cells. And 

this can exert an influence over both our energy intake and energy 
expenditure and leptin is quite interesting and that it exerts an effect both 

acutely and chronically. So in an acute sense, when let's say calorie intake is 

dropped and we have this low intake of calories, we can then have a decrease 
in leptin, and this can then stimulate the drive to consume food or to move 

around a bit less to account for that in a similar fashion because leptin is 

secreted by fat cells as there's an accumulation of body. 

We have more leptin than in circulation linked to there not being this drive to 

consume food or to conserve energy. Whereas if there is a loss of fat mass 

over time, one of those adaptations to weight loss that occurs is this decline 
in leptin because there is less fat that is secreting it. And therefore we have 

this adaptation of trying to increase energy intake and conserve energy by 

expending less. 

And so these are just some examples of this feedback system within the body 

where we're trying to or where the body has this control over intake and 

expenditure to account for under consumption or over consumption, or a net 
positive or negative energy balance over a certain period of time. Now, what 

is worth pointing out here, of course, is that clearly this isn't occurring in, in 
everyone and certainly in modern society is becoming increasingly difficult 

for humans to regulate body mass without conscious restraint. And this is 

because intake and expenditure are not only driven by these internal 
homeostatic controls, but they're also influenced by external, non 

homeostatic controls. 
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And we can think of these broadly as being environment and behavior. So as 

an example, no matter what the drive you have internally is based on certain 
hormones, if you simply have a behavior of lying on the couch all day long. It 

doesn't matter that there's a drive to expend more energy. For example, 

energy expenditure is going to be relatively low. 

Similarly, other behaviors and habits and environmental factors that lead us 

to consume more food, even without hunger beam present, are going to 

change that intake part of the equation without there being that homeostatic 
drive to do and so there are non homeostatic drivers of it, and that's why we 

have to focus so much on the environment generally and in our behaviors 
because they have a large influence. 

But even in such cases, we know that there is this internal biology essentially 

of these different actions of different networks, of hormones that is playing 
this role in energy homeostasis and body weight homeostasis that often fails 

because of, like we said, these environmental and behavioral factors. 

And when it is going to "fail", it's typically in that direction of accumulation of 
more body mass. So if you want to go into a more on this, I would suggest 

looking at some of the previous episodes of the podcast with Dr. Stephen 

Guyenet and Dr. Mike Schwartz. They get into some of this control 
particularly at the level of the brain and things like leptin and how that plays 

into this regulation of appetite. 

And then of course we did an episode on those body weight regulation 
models, set point, settling point and dual intervention point model, which I 

think will be quite interesting and relevant to this particular question. And 

then there's also a Sigma Statement on the website. I will link to that in the 
description for this episode and on the episode page, and you can go read 

through that. 

That's everything to do with energy balance essentially, and it will get into 
some of this. So hopefully that gives you a good primer to that. And if you 

want to dive into more details, I would suggest there. So thank you for the 
question, Sarah. 

The second question I'm gonna turn to, is from Kristen Marshall who has a 

question about semaglutide and there's really four parts of this which we're 
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gonna work through. So I'll list out four of those and then we can work from 

there and I'll revisit them one by one afterwards. 

So Kristen asks: 

"What are your thoughts on Wegovy, Ozempic, et cetera, for patients who are 
not necessarily living with obesity, but just want to lose a few pounds? Two, 
is it really a game changer for those with obesity, as some people think? 
Three, what is it like for patients who get off of it with regards to their 
weight? And then four, does this medication only 'work' because it reduces 
caloric intake, or is there another mechanism at play in the brain?" 

Okay. So we'll work through each of these. First of all, of course, as a large 
disclaimer, I am not a medical doctor, nor am I an expert on GLP-1 receptor 

agonists or any other drugs for that matter. 

So please do check any, anything I do say or go to relevant experts if you do 
have specific questions on this. And certainly if this is in the context of 

making decisions around any of these medications, do not listen to me go 

and work with a medical professional on that. But with that set before I get to 
the specific questions that Kristen has sent in, maybe as some useful 

background context for everyone listening on these medications that we're 

gonna talk about, which are, as I said, generally known as these GLP-1 
receptor agonists and one of those being semaglutide, which is the one that 

was mentioned in the question. 

So this relates to a hormone known as GLP-1. And this is a hormone that our 
gut normally produces that increases satiety, slows down gastric emptying 

stimulates the pancreas to produce some extra insulin if our blood glucose 

levels are getting elevated. 

And there are a large number of gut hormones generally. So there's GLP-1 

like we mentioned, but there's also things like GIP, Amylin, which is a 

pancreatic hormone, and others. Now recent drug developments have shown 
great promise for obesity treatment, and they are based on these gut 

hormones now with GLP-1 receptor agonists specifically, they've been on the 
market actually for about 20 years, but primarily as a type two diabetes drug. 

So several of these GLP-1 receptor agonists have been approved for use in 

type two diabetes. So of course we have semaglutide, which we're gonna be 
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looking at, but there's a bunch of other similar ones, I think like Dulaglutide 

and Liraglutide and a bunch of other similar sounding names like that have 
been approved for type two diabetes. And all of them are pretty much 

administered as subcutaneous injections, although I do believe there is an 

oral semaglutide now available. 

But most of the time we're talking about these injections that are given 

subcutaneously. And originally they were used quite frequently. So some of 

the early versions of drugs I think were used a couple of times a day. Then 
you had daily injections, whereas now it's most common to have this once a 

week injection frequency. So once a week you receive this injection of one of 
these GLP-1 receptor agonists.  

Now, semaglutide is the most recent of these GLP-1 receptor agonists that 

has been now marketed for the treatment of obesity or long-term weight 
management in the context of people without diabetes. So this is what was 

not the case before, but is now being approved for diabetes. 

Now, in the question Kristen mentioned Wegovy and Ozempic, which are 
both brands of semaglutide. So while both of them contain semaglutide as 

their active ingredient as far as a more, I think but it could be wrong, 

somebody joke, but I think at the moment it is Wegovy that is FDA approved 
for weight loss, specifically. 

While Ozempic is not FDA approved for weight loss, but it is approved as a 

type two diabetes medication, but regardless, both of those contain 
semaglutide. And so we're gonna generally talk about semaglutide in this 

question. So to get to the question for the first of those four questions that 

Kristen posed, "what are your thoughts on Wegovy, Ozempic, et cetera, for 
patients who are not necessarily living with obesity, but just want to lose a 

few pounds?" 

I think the most simplest way to look at this question is, Note that Wegovy is 
indicated for use in adults that have a BMI of 30 or greater, or if they have a 

BMI of 27 or greater, but also have medical pro problems that the doctors 
diagnosed are linked to excess body weight. And then in pediatric 

populations. 
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So from, I think it's approved from the age of 12 and above, that would be 

those. With obesity that are in the initial 95th percentile of BMI for their age 
and sex. So there are clear indications for we ovy for what it's approved in. So 

it would be with those cutoffs, so BMI of 30 or greater, which would be the 

category for obesity, class one or above. 

And then for the obesity category, it would be a BMI of 27 or greater, but plus 

a medical complication related to weight as well. And so in the context of 

people outside of that, it's not really approved for that and hasn't been the 
focus of these trials. So there's nothing really much that I can comment on 

that line. 

The second question says: "is it really a game changer for those with obesity 

as some people say?" As of right now, the results that have been published to 

date, there certainly seems more than enough reason to be really excited 
about these medications and if the long-term data holds up. So if there's no 

major side effects reported at scale for example, then I think we really are in a 

place where we could say this is a game changer in terms of treatment of 
obesity because they far surpass the impact of any other non-surgical 

intervention really. 

And whilst patients are on this medication, there's not the incredible hunger 
that occurs during and after a weight loss dietary intervention. So that would 

be the main problem with dietary interventions is one, they're difficult to 

both achieve and maintain, and that is because you have this incredible 
hunger and this response that is quite common that leads to weight regain. 

Whereas these medications seem to take care of a lot of that. And so the 

results you're seeing far surpass what we could probably expect from other 
types of interventions, certainly at the scale that are being used. So in the 

trials done in people without diabetes, semaglutide at a dose that's used for 

weight management or weight loss purposes has tended to lead to results of 
about 12 to 15% weight loss on average. 

Now, there are some responders and non-responders, there's differing 
degrees of weight loss achieved and maintained, but on average, we're 

looking at this 12 to 15% range and. That is a factor of two to three times 

greater than the average weight loss you would see with medications that 
had been available before that. 
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So this really is why you could probably make the case for it being a game 

changer in terms of treatment of obesity. So as an example, one of the big 
phase three trials called step one that was done by wilding colleagues 2021. 

So it was STEP 1 or "semaglutide treatment effect in people with obesity". 

That trial valued the use of this once a week, semaglutide injection in adults 
with obesity or overweight and didn't have diabetes. And you saw there that 

the average reduction in body weight after the 68 weeks of the trial was 

about 15% in the semaglutide group versus 2.4% in the placebo group. So 
that led to a treatment difference between those groups of around 12.7 kilos 

over the course of this period of time. 

So quite substantial results that we're seeing very effective in terms of these 

large amounts of weight loss that are achieved over this long time course of, 

let's say, 68 weeks in the case of this trial. And you're seeing that it doesn't 
come with the difficulties that would occur when you're trying to do that 

through other means. 

Now, onto the third part of Kristen's question, she asks, "what is it like for 
patients who get off of the drug with regards to weight?" This question is 

really seems to be where there's the, a lot of debate in this area and a big 

question right now, because as of right now, it seems that it's likely that this 
treatment would need to be continued long-term in order to maintain the 

weight loss. 

When you look at the mechanism of action, when you look at some of the 
reports of what happens when treatment is stopped, you see the typical 

regain responses that we see virtually in, in other interventions. And so 

there's actually been a really useful paper that addressed directly this, that's 
from that same step one group I just mentioned a moment ago that, that did 

that large trial. 

So Wilding and colleagues published a paper in 2022 off the back of the STEP-
1 study. So that had a main phase an extension. So that main phase was 

where you had these, approximately about 2000 adults receiving the 
treatment with semaglutide versus a placebo. And they got some advice 

about diet, physical activity. 
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And so that main phase was the 68 weeks of the trial that we just mentioned 

a moment ago where you get this average of 15% body weight drop. Now at 
the end of the main phase, there was about 300 of those participants entered 

into an extension study, and this was to look at what would be the effect 

once the treatment was discontinued. 

So these 300 participants were followed for another year. So that means they 

had the 68 weeks of the initial study. And then for a year after we're in this 

extension study where we were looking at what is the effect of discontinuing 
treatment. And they looked at a bunch of things from changes in body weight 

to changes in blood pressure, lipids, blood sugar, markers of inflammation 
and a bunch of other stuff. Now, in the 300 people that were taking part in 

this extension, during the initial main phase, those 300 people, their average 

body weight loss was about 17%. And recall that those in the placebo group 
was about 2%. Now, after stopping both the medication and the counseling 

that came along with that treatment weight regain occurred in both groups. 

In the Semaglutide group when they stopped their treatment after a year, 
they got back to regaining 11.6% of their original weight, and the placebo 

group gained back 1.2% of that original weight. So this means, but by the end 

of that extension study, so the end of the one year extra extension, those who 
were originally treated with semaglutide were still below their starting 

weight by about five and a half percent, but did have this substantial regain. 

So while on semaglutide they lost 17% of their body weight and then over the 
following year gained back 11.5%. So that means that they're still 5.5% down, 

but there has been this large amount of weight regain whereas that placebo 

group basically just got back to their normal body weight. Now, the weight 
regain that is seen in these groups is just consistent with previous 

observations we see about weight regain from any weight loss intervention. 

Really, once you stop that intervention, weight regain basically back to 
normal or to original weight, let's say. And then in terms of some of their risk 

factors they looked at, there's improvements that occurred during that main 
phase, obviously that occurred with that large amount of weight loss. 

The majority of those were basically reversed once they regained the weight. 

But there were some things like some of the lipids, blood sugar levels, things 
like that, that were still improved compared to their original baseline in the 
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semaglutide group even after this weight regain. So because there were 

about this 5% down, there was some maintenance of improvements in 
markers compared to when they first started. 

But a lot of those risk factors that had improved substantially with the 17% 

weight loss had they'd lost those benefits with the weight regain. And again, 
this is nothing that we wouldn't expect to happen and this is pretty 

consistent with most things we see in weight regain and weight loss 

maintenance studies. 

So that does speak to this point that Kristen outlines that it does seem for 

right now, that this is a chronic treatment for a chronic disease that needs to 
be continued. And again, this will be something that more and more data will 

continue to be published on over time. But as of right now, it seems pretty 

safe to say that if you completely stop the treatment, then it does lead to this 
weight regain, which is pretty much in line with every other intervention we 

have. 

Finally, for this question, Kristen asked, does this medication only work 
because it reduces calorie intake or is there another mechanism at play in the 

brain? These GLP-1 receptor agonists, as far as I'm aware, work by reducing 

appetite, reducing hunger sensation. But also things like slowing the release 
of food from the stomach increasing feelings of fullness after eating and 

potentially some other things that are going on in the brain. 

So I think there is a difference to previous medications as far as I'm aware the 
previous medications that were available. So these other anti-obesity 

medications tended to lead to weight loss, either via through straight out 

suppression of appetite or some of these treatments that would aim at 
inhibiting fat absorption. So just absorbing less calories. However, with these 

GLP-1 receptor agonists, they seem to reduce body weight in a number of 

ways. So there's this decrease of appetite, decrease of hunger potential 
increase of satiety. There's some stuff going on with food reward that maybe 

I'll mention in a bit. But there does seem to be a bit more to it than previous 
medications to think about this, we know that the GLP-1 receptors 

themselves are located in the hypothalamus in the brain, which is involved in 

regulating food intake. And in some of the pharmacology trials, the GLP-1 
receptor agonist treatment has been shown to delay gastric emptying. But it 

seems, at least from a couple of studies that I was able to find that happens 
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in the first hour or so postprandially versus overall, it doesn't seem to be as 

affected much, but potentially that could be one mechanism that is at play. 
There's other things like GLP-1 itself is known to stimulate certain neurons 

that indirectly inhibits things like neuropeptide y and for foreseeably, this 

would increase things like satiety and decrease hunger. 

There's a nice paper by John Blundell and colleagues that reported after 12 

weeks of semaglutide treatment. Both energy intake was lower as you'd 

expect compared to placebo. And there was weight loss that matched up 
with the extent of that calorie reduction. And in that paper they hypothesized 

that the mechanisms the most likely for this were less appetite less food 
cravings, better control of eating, and a lower preference for energy dense 

fatty foods. 

At least based on some of that work, we can see there's potential reasons 
why maybe people are consuming less. And then in relation to weight loss 

maintenance over time, one of the mechanisms that is typically thought to be 

a responsible for weight regain is reductions in circulating levels of leptin 
after that initial weight loss. 

Now there's been some work from Iepson and colleagues, one of the papers 

that I found that suggested that there's a preservation of free leptin levels 
that is involved in these GLP-1 receptor agonists and how they helped 

maintain weight loss. So in one of their trials that was using a GLP-1 receptor 

agonist, they had people that had lost 12% of body weight with a diet, either 
with or without this GLP-1 receptor agonist. 

And they reported in those that were using the GLP-1 receptor agonist, you 

saw smaller decreases in leptin levels, and you saw higher levels of PYY. So 
again, not to extrapolate too much out from that, but it seems like there's 

different mechanisms within the body that are being affected by these 

medications. 

And so it could be a combination of things that at play. Linked to some of the 

relevant papers in this area that if you wanna read through more details on 
that. But it does seem that there are a number of mechanisms that are being 

put forth as to the action of these drugs that essentially lead to reductions in 

appetite and hunger, a reduction in preference for energy dense foods. 
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Some of these alterations in the food reward pathways and actions at the 

level of the brain potentially decreases in food cravings and overall 
improvements in eating control. And so it does seem that there's these 

potential mechanisms at play. So yeah, I will link to more of the literature if 

you wanna dive into that. 

Okay. Let's get to another question. This question comes from Will Ditzler 

and Will asks about options to lower LDL and statin use. Will says: 

"Even with a plant-based whole foods diet and low saturated fat and regular 
exercise, my cholesterol runs high. I dropped paleo after five years and I've 
brought total cholesterol down, 50 points to 210 and LDL to 140  (mg/dl) . No 
matter what I eat or how much I exercise, it seems to be the limit. The data 
on statins does not look compelling and seems the only real benefits are for 
those that have already had a heart attack or can tolerate without side 
effects. Interested in your opinion, what do you think and what do you think 
about things like red rice and plant sterols? I'm 56 with a low BMI and 
excellent diet and metabolic health and take no prescriptions, so I'm hesitant 
to. Thanks." 

Okay a bit to work through here. Thank you for the question will, and thank 

you for the extra context, which might make it useful. Again, I can't, and I 
wouldn't give medical advice here. 

So for actually making decisions, you should discuss them with your doctor. 

Do not make any decision based on what I am going to say here. However, 
maybe let's use this question as a way to speak to some of the skepticism 

around statin use and what you're actually trying to achieve. So you've 

mentioned that the goal here is to reduce LDL further. So if you are trying to 
bring down LDL cholesterol, or even more broadly, bring down the amount of 

ApoB-containing lipoproteins, then statins will work . So their impact on LDL 

reduction is, super clear, right? It's not even a question. Now again I'm sure 
there's individual cases where there's a lower response than otherwise. 

And again, your doctor would work with you because there are other lipid 
lowering medications that could do a job if for any reason statins are not 

useful. So if they're not achieving the degree of reduction that you want, or in 

cases where as people have significant side effects in a small number of cases 
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for those people, there are other treatment options that their doctor can talk 

through them with. 

An example being ezetimibe, being another drug that can help lower LDL. 

And there are other, so you can talk to a doctor about that, but in general, 

statins work extremely effectively to reduce LDL. So I think what that 
comment speaks more to, here is the claim that statin therapy or maybe even 

LDL reduction in general, is only useful in secondary prevention - i.e. In those 

who have already had an event. And this is a commonly uttered line that 
you'll probably hear all over the internet. However, it's probably typically a 

result of maybe misunderstanding atherosclerosis development and risk 
management, or in some cases out there, I think it's just flat out 

misinformation. 

So I'm not gonna get into all of the aspects of this because there are other 
places which again, I will link to that have covered this in much more detail. 

But really there's probably two areas where some of this comes up. First of 

all, there's an aspect to this argument that lowering your LDL or taking a 
statin to lower your LDL doesn't actually reduce your risk of dying because 

even if your LDL dump comes down, mortality risk is the same, right? That 

people just, it leads you to die from something else. So this is typically where 
you hear people say avoid statins because either low LDL is bad for you, or it 

causes cancer, or something like this. That it's, that the negatives from using 

statins would essentially balance out any potential benefit you'd get from 
LDL lowering. 

Or in other cases you'll have people just literally saying LDL lowering doesn't 

even reduce risk of heart disease. Which is again, crazy. And we have multiple 
publications on the website, which I will link to that, go into that if you want 

more details. But if we do accept the premise that we're trying to reduce LDL 

here, and that for you, lowering your LDL, let's say hypothetically from that 
140 down to 100 over the many decades ahead. 

That will have a lowering of risk of cardiovascular events and atherosclerosis 
development. So we can look to some of the like really well controlled 

literature here if we want to see some of these effects. So one that is probably 

particularly useful was a meta-analysis of 28 statin randomized control trials 
that was published in The Lancet. 
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This was published by the Cholesterol Treatment Trialist Collaboration, so 

Armitage and colleagues. And it essentially looked at both the safety and 
efficacy of statins for both cardiovascular disease as well as non 

cardiovascular disease mortality outcomes. And this is really quite useful for 

evaluating what happens. 

So overall, the top line results from that meta analysis was that statin therapy 

was shown to have a 21% reduction in major vascular events for every one 

mmol per liter reduction in LDL cholesterol. So that one mmol per liter in US 
units would be something around 40 milligrams per deciliter. So if it's around 

40, let's say then in your case of, again, hypothetically going from 140 down 
to 100, this 40 milligram per deciliter drop would be a drop from about 3.6 

mmol per liter to 2.6 mmol per liter. And so with a one mmol per liter drop, 

you see this 21% reduction in major vascular events for major coronary 
events. 

You see a 24% risk reduction for every one mmol per liter reduction in LDL 

cholesterol, and then in this issue of overall, so if we factor in both 
cardiovascular disease, mortality, and non-cardiovascular disease mortality, 

together, this analysis found that the risk of all cause mortality was 9% lower 

in those that were treated with statins. 

Now again, there are fringe cases that people bring up that typically 

describes situations where you maybe don't see reduction in risk. But first, 

remember an important aspect here that the impact of elevated LDL 
cholesterol on atherosclerosis rated cardiovascular disease risk is one of 

cumulative exposure over the long term. 

So this is a process that develops over decades and decades, and this is why 
you'll see much less benefit to statin therapy if someone, let's say is 

prescribed them in their mid seventies, for example, as there's already to that 

point been decades of atherosclerotic plaque development, and we don't 
know what their LDL is being opted now, et cetera. 

The younger, the lipid lowering begins, the greater benefit will be because 
this is an accumulative exposure of risk that occurs over a long period of 

time. And yes, you could feasibly have situations where if you start statin 

therapy late, you may not see major reductions in events, right? 
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Someone hasn't had an event. They get to 75, you put them on a statin, and 

then a couple of years later, they have an event that is not proof of statins not 
being effective. So again the extent of benefit comes from number one, the 

magnitude of lipid lowering, but also the time over which has been lower. 

So the longer and lower is that combination the better in terms of lowering 
risk. There are a few things that I would note on that, that indeed I think that 

getting LDL adult cholesterol down to recommended ranges is a good idea. 

Doing that earlier is better than doing it later. Statins are very effective at 
doing that. 

They have a really good safety profile. The amount of side effects tends to be 
overestimated in most cases. And we've discussed previously how much of 

that can be for a variety of reasons, including nocebo effects. But in cases 

where there may be is some true side effects happening, then there are other 
ways around that. 

There are different types of statins that doctors typically will move someone 

to a different type. There is other types of drugs like ezetimibe, which could 
be used sometimes there might be doctors use a bit of both of that. So the 

actual dose of statin being used is lower. There's all these different options, 

but again, that is for a conversation to have with your doctor. 

Now, with all that said on statins itself, if you really did want to avoid statins 

for some reason and you might be asking what are the other options 

available in terms of either what I can discuss with my doctor or even 
nutritionally based on some of the nutrition stuff we've said. So on the 

dietary side, you seem to have a number of the bases covered already. 

So you mentioned a low total saturated fat intake, presumably on the type of 
diet you're consuming, you have a high fiber intake, which is good. In 

addition to the general healthy eating recommendations that we would have, 

including some specific things like keeping saturated fat intake low, there are 
some specific foods or nutrients that could have a lipid lowering effect that 

could enhance that lowering. 

And so these are mainly been ones that have been captured in Professor 

David Jenkins' portfolio diet concept of which there is a lot of published data 

to this point. Indeed, if you can actually listen to Professor Jenkins discuss 



Sigma Nutrition Premium 

16 
 

this in episode 439 of this podcast. So you can check that out if you haven't 

heard it already. 

But in short, there are four primary pillars of this portfolio diet on top of an 

already existing heart healthy diet, let's say. So they're soy protein, viscous 

fibers, nuts, and plant sterols. So when you look at the actual amounts used, 
they've changed depending on the study you look at, but, and some of those 

initial early studies, Would be something like 30 grams of nuts, 20 grams of 

viscous fiber, 80 grams of vegetable protein with 50% of that being soy 
protein. So 40 grams of soy protein per day, and then two grams of plant 

sterols. 

You can see some trials. So for example, there's a nice 2003 study from 

Jenkins and colleagues that was published in JAMA. And in that trial 

specifically, they used plant sterols at a level of 1.2 grams for every thousand 
calories. 

Soy protein at a level of 16 grams for every thousand calories. Viscus fiber at 

8.3 grams for every thousand calories and some almonds at 16 grams per 
every thousand calories in the. And in that particular study, you saw actually 

a large magnitude of change show for the portfolio diet. You saw a reduction 

in LDL cholesterol of 28.6%, comparing that to a statin in a different group. 

You saw where you saw reduction of 30.9%, you see very close to the statin 

use here. And then comparing that to a control group the control group saw 

an 8% reduction. So the portfolio beyond just a baseline healthy diet, sees 
this change of this 8% reduction portfolio leading to a 28.8% reduction. So 

significant.  

Now just as a side bit of context for that particular study, the statin used in 
this study was one called Lovastatin, which is one of the first generation 

statins they're called. Whereas since then we've had second and third 

generation statins come out as well. So the comparison there to a statin 
group may not be quite similar to what you would find now currently with 

statins that may be being used. 

But nevertheless, you see quite a benefit there to that portfolio diet use. But 

again, with the portfolio diet group, you're seeing an nearly 30% reduction in 

LDL cholesterol. There are potential things you can do there. So if you 
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haven't tried already, maybe look at some of those aspects of the portfolio 

diet. 

Maybe start including those regularly. See if that leads to some additional 

lipid lowering on top of what you've already got. See if that gets you to where 

you want to go. And then if you still desire and you and your doctor together 
decide that you still desire some further lipid lowering, then there are some 

drug options. 

If you really don't wanna go on a statin, your doctor can talk to you with 
other options. But may be worth trying. But again, none of this is advice. 

There are just some things that came to mind with that question. 

Next question is from Stephanie Miezin and Stephanie has a question about 

glyphosate. So Stephanie asks: 

"Glyphosate and GMO foods remain controversial and a source of food fear 
for many. Can you speak to the latest evidence we have on the actual 
consumption levels of glyphosate in a typical diet and if there's cause for 
concern at typical intake levels? Thanks for all you do." 

For a broader discussion of both glyphosate and GMO foods, I would refer 

you to episode 437 of this podcast. 

And I'll mention more about some of the things that we talked about there, 
but that would be a good place to start with glyphosate itself. It's interesting 

that when you try and trace back, where does much of the concern come 

from? From what I can tell, most of it seems to get referenced back to a paper 
that is commonly referenced, it's by authors, Samsel and Seneff, who I 

believe their academic background is in computer science. And essentially 

what they did was just an analysis of associations between things and then 
basically came out and said, we're showing that consumption of glyphosate 

through consuming these crops that have glyphosate in them are leading to 

things like coeliac disease, kidney issues, et cetera. And I think they followed 
up then with another analysis where they specifically mentioned autism. All 

of this, when you look at it, seems to be completely divorced from any actual 
trials that are going on. So it's literally the poorest type of random work that 

you see throwing together some associations without there being anything 

that actually points to glyphosate causing these things. 
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Now, what I will say is, and again, more of the details are in episode 437, but 

as a short way to maybe summarize some of the things that we discussed in 
that episode. That are relevant here would be, first of all, based on current 

evidence. There doesn't seem to be any harm to human health when eating 

genetically engineered crops compared to eating non genetically engineered 
crops. 

We also talked about there that there's this. Difference in regulation and 

safety evaluation, particularly when you compare, say, the EU to the US. But 
that is another issue around regulation as opposed to human health 

outcomes. Although your question was on human health, often what gets 
pulled into this conversation is around environmental impacts and some 

suggestions have been put forward there and some may have merit. 

But in general, it seems that most of those relate to the fact that genetically 
engineered crops can potentially bolster an already problematic food system 

that we have, or industrial farming system that is in place that causes 

multiple issues. And GE crops feed into bolstering that as opposed to the 
problems that are occurring, specifically being down to genetic engineering. 

While it's clear that most of the claims made about the dangers of GMOs or 

genetically engineered crops, particularly ones relating to eating these foods 
is bad for your health, while most of those are really hyperbolic, they're 

lacking in evidence. And some of them are just really just nothing to them 

making that point that these lack any evidence is not to say that there is no 
possible risk of any detriment ever being found here. 

It's certainly not to say that the food industry players that are involved within 

GMO crops or use of glyphosate, anything like that are honest, ethical actors. 
That is not the point either. And it's certainly not to say that our food system 

more broadly doesn't need reform, but what it is to say is that so far there's 

basically no good evidence someone can point to, to show that if you 
consume GMO crops or if you can consume conventional produce or GMO 

crops that have exposure to glyphosate, that is going to have a direct impact 
on important outcomes for human health. 

There's no good evidence someone can point to, to support that really. So for 

me, that's where I think it's currently at, that we don't have strong evidence 
to say that is the case. And so far, when you look at comparisons between 
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organic or non-organic foods or GMOs or glyphosate, et cetera, for human 

health specifically, there doesn't seem to be evidence that backs up the hype 
that is made about that. 

The next question comes in from Tyson Brown, and this is an interesting 

question about sweating and caffeine use. So Tyson said: 

"I find it very interesting when my caffeine consumption is higher than usual, 
I notice I sweat under my arms more. What is this a sign of? And is it a bad 
thing that the body does it?" 

So this is interesting. And so having a look around some of the caffeine 

literature, there's some things I'll maybe point to to see where does this 
come from? Because at first it can sound maybe a bit odd. We can, is there 

something to this? The first thing from a mechanistic point of view, when we 

start thinking of what could explain this, we do know that caffeine is an 
adenosine receptor antagonist and we know that adenosine potentiates 

vasodilation and therefore has the potential at least to affect internal transfer 

of heat from internally to the skin service, right? 

So it's having these effects because we have this vasodilation. And so 

because that increased blood flow, we have this potential at least for 

increasing heat transfer to skin surface. So there might be something to 
mechanistically think there could be something going on. And in fact, when 

you actually look at research labs that often measure aspects of human 

thermo regulation in their research, it's quite common for those labs to have 
a practice of asking participants to abstain from caffeine consumption for 

anywhere between 12 to 48 hours before coming in to do the research. 

And this is based on this idea that we don't want caffeine potentially 
throwing off these measures of ther regulation we're gonna look at. And so it 

could have an impact. However, when you start looking around that 

evidence, supporting that standard procedure has been questioned by a 
number of groups in the area. 

And much of the evidence they're basing on seems a bit inconclusive. So I 
think that's a open tab for research methods, but just know that is done. So 

it's certainly a concern some people have now in some, in terms of some of 

the trials that I could find that might show some impact. One from a 1998 trial 
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by Dunagan and colleagues found that a high ingestion of caffeine, so they 

had a really high intake of 10 milligrams per kilo of body weight, didn't have 
any effect on sweating or sweat rate. 

However, on the other side, there was a couple of studies that were 

published about 10 years apart, but from the same university in South Korea 
that I found one looking at caffeine and one looking at coffee specifically that 

potentially showed there could be something to this.  

So the 2011 trial by Kim and colleagues looked at 13 athletically trained 
males. They had in their trial a running task for running for 30 minutes at 60% 

of the VO two max, and there was an ingestion of three milligrams per 
kilogram of caffeine. With that, then they took a number of measures around 

body temperature. So they took something called timpanic temperature, 

which is the temperature measure in your ear. 

They found that was significantly higher in the caffeine group. The mean 

body temperature was significantly higher in the caffeine group, both pre and 

post the exercise bout. And they noted that the cafe group also had a 
significantly increased activated sweat gland density. So at least that lends 

some idea to yes this acute ingestion of caffeine could be leading to increases 

in, in temperature and maybe some of the dynamics related to sweating. 

And so the second study, from the university that I'll mention by Kwon 

colleagues was a 2022 paper. This one was done on coffee and they divided 

people into two groups. The first group was given 16 fluid ounces of water as 
a control. The other group was given 16 fluid ounces of coffee, and after one 

week they flipped that around. 

The first group was given the 16 ounces of coffee, and the second group was 
given the 16 ounces of water, so a crossover study, and they found that for 

the coffee condition compared to the control. Sweat onset time was shorter, 

so they started sweating sooner than the other group. They found the sweat 
rate was higher in the coffee group and they showed that the coffee group 

had this higher density of activated sweat glands and sweat gland output as 
well. 

So those couple of studies at least, would lend some support to this idea that 

what you're observing does have some basis and does occur. However, other 
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studies have seemed to show that might not be the case. So it is quite 

conflicting.  

So for example, there's a nice study from 2021 that was done out at the 

University of Sydney by Hunt and colleagues, and this was a double blind 

placebo controlled trial, looking at the effects of a moderate dose of caffeine, 
so about equivalent to four or five cups of coffee. They measured some 

thermo regularly responses during some steady state exercise, and they 

wanted to look at is there an effect of caffeine here? Not only in this situation, 
but. Is that impacted by whether someone is habituated to caffeine or not? 

So what they did find was that in people who were caffeine habituated, they 
did see a slight increase in esophageal temperature after the exercise, 

whereas those who weren't habituated didn't see that change. But 

importantly related to our question, they found that caffeine ingestion didn't 
lead to any differences between the groups in terms of sweat. Or in relation 

to the onset of sweating either. So that would seem to maybe pour some cold 

water over us at least finding a consistent effect of caffeine increasing sweat.  

In a similar fashion, there's a other RCT by Lira and colleagues done on ballet 

dancers showing that acute caffeine consumption didn't alter sweat right 

either. 

So overall there seems to be pretty limited evidence indicating that caffeine 

ingestion can impact swelling response. However, there are some findings 

where you see differences based in these temperature markers, or you see 
those couple of studies from Korea where it hinted there might be a 

difference and there might be some mechanisms at play that would suggest 

there could be an impact here. 

So certainly it's feasible that's happening and there's maybe some 

mechanistic rationale and there's some data that seems to align with what 

you're saying, but overall, it's a pretty inconclusive evidence base as to 
showing a consistent effect. And so that's probably as best as I can answer 

that question for you Tyson.  

The next question comes in from Nela Teglova, who asks about organic foods 

and chicken specifically Nela asks: 
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"Many of my friends won't eat non-organic food and have a perception is bad 
to eat non-organic foods, for example include pesticides, et cetera. I know 
there is no strong evidence proving this, but are there any other strong 
arguments against this? Also, I have heard a lot of bad stuff about non-
organic meat, especially chicken. It's high in saturated fat, contains 
antibiotics, hormones, et cetera. Can you clarify this please? Thanks." 

Okay. So to speak to this one thing in terms of a resource that I would 

recommend to you and that you can share with people if they are open to 
reading it, is we actually did a Sigma Statement specifically on organic foods 

and looking at some of the impacts here, particularly as they relate to human 
health. So I will link that to that in description. It's easy to find on the 

website. So that is our Sigma Statement on organic foods that you can check 

out there in relation to organic meats, specifically as this is the nature of this 
question.  

In our statement, we did make reference to a systematic review and meta 

analysis out of a group that's mainly based in the uk and the overall analysis 
there detected that there are higher concentrations of both an omega three 

and an omega six fatty acids in organic meat. 

There's higher overall polyunsaturated fat content and lower 
monounsaturated fat content, and typically a similar saturated fat content. 

And there are some differences by meat type as well. So when you break it 

down looking at individual meats, that there are higher polyunsaturated fat 
concentrations in pork and chicken but not necessarily in others like beef or 

lamb. 

And then you also see lower mono and saturated fat content in pork and 
chicken as well. The saturated fat was lower in chicken, but there was no 

difference in other types of meat. So overall though, it's worth knowing that 

the magnitude of differences, but here between the organic and non-organic 
conditions was quite small. 

And if you look at the evidence and the studies that were included in this 
analysis, they're pretty weak studies overall and the findings are pretty 

inconsistent between them. So what can we actually say about differences 

between organic meat or not? I think we can probably say that there are 
higher levels of polyunsaturated fat, particularly omega-3 content, when 
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you're comparing organic to conventional sources, again, this differs maybe 

on the type of meat that we're talking about how the animal is raised. So for 
example, if we're talking about cows that were raised on grass versus only 

grain fed, we might see differences again here in fat subtypes. So we do tend 

to see some slight differences in the fat composition here, but again, they 
tend to be quite slight. It tends to be based around the polyunsaturated fat 

content, but nothing that would make a meaningful impact on overall health. 

And in general, the body of evidence here is just really inconsistent and for 
most of the nutrients that are contained in these foods, there doesn't really 

show any meaningful differences that if you had organic or not that 
nutritionally you'd be at a major benefit or major disadvantage. 

So overall, I don't think there's really much evidence to think that one needs 

to do that. Again, when it comes to the production of meat, though, it's worth 
noting that there are other considerations here that relate to how those 

animals were raised and maybe in the country we're talking about. 

So for example, in Ireland, it is super common for cattle that are gonna be 
producing dairy or otherwise that most of their lifetime is spent grazing grass 

outside. Whereas you're probably gonna see a different composition of fatty 

acids and other in both the meat, but also in some of those dairy products 
that you then have from animals that are raised differently to that. 

Similarly, you have different regulations between say, the US and the EU 

around the use of things like antibiotics, hormones, et cetera. So the 
amounts of those are gonna differ as well, so they're worth taking into 

consideration. So there's probably no one blank answer on specifically what 

you would get. 

So you can look up based on what population you're most interested in, but 

by and large, in terms of nutritional differences, there's nothing really we can 

conclude, that would be something significant to point out to say, Hey, for 
nutrition reasons you should be consuming organic meats.  

Our next question comes in from Anna Soler, who has a question about zinc 
supplementation in anemia of prematurity. Anna asks: 

"Hi Danny. Paul Sharp talked about how it may be beneficial to supplement 
zinc with iron for anemia. Would this be helpful in cases of anemia of 
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prematurity? We routinely give iron supplementation to prevent this, but I'm 
wondering if the addition of zinc would be also beneficial to prevent anemia 
in "preemie"  (premature)  babies?" 

As this question was directly related to something that Professor Paul Sharp 

had mentioned on the episode of the podcast that he was on, so where we 
talked all about iron metabolism, for those of you who have not yet listened 

to it, I really encourage that. That was one of the episodes that has received 

the most positive feedback I think we may have ever done. 

So check out the episode with Professor Sharp. But on that point, seeing as 

that was directly related to his area of expertise, him being one of the world's 
leaders, I put Anna's question directly to him. And essentially the response, 

Anna, is that professor Sharp said that: "the short answer is that there is no 

direct evidence to recommend co-supplementation with iron and zinc in 
anemia of per maturity. The more convoluted answer is that serum zinc is a 

strong positive predictor of hemoglobin levels." 

[And there is a number of references included within this answer that I will 
link to in the episode page for those you listening and you're able to click 

through and read those studies if you wish. But nevertheless, to continue] 

"The more convoluted answer is that serum zinc is a positive predictor of 
hemoglobin levels. However, co-supplementation studies in human trials 

have given mixed results. Some have shown a benefit of zinc and iron given 

together on hemoglobin levels, whereas others show no benefit. Some of this 
discrepancy may be related to the dosing regimen. When iron is given at the 

same time as high dose zinc, there is a negative effect on iron absorption. The 

best dosing protocol would be to give lower doses of both metals, at least 
one to two hours apart. There's lots of evidence from animal studies that zinc 

has an effect on iron homeostasis. For example, a decrease in hematological 

parameters in rat models of zinc deficiency decreased production of 
erythroblasts in zinc deficient mice, and changes in the expression of 

intestinal iron transporters." 

Like I said, I will link up to the reference studies there for those that like 

getting into some of the details. And hopefully that gives you an answer, 

Anna, that there is good reason to suggest that zinc and iron could have a 
positive interaction. But as of yet, no direct evidence on specifically this issue 
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of anemia of prematurity and the co-supplementation of those. So thanks to 

Professor Sharp for that answer.  

The next question comes in from one of you subscribers who did not leave 

their name in the question, which is fine, but this is a question related to 

what they've termed "carni-nutrients". The question asks: 

"I consume a vegan diet for environmental and ethical reasons. After six 
years of this diet, I was having noticeable memory and recall issues. I started 
supplementing with choline, CoQ10, creatine and taurine, and I've had much 
improvement. Is there a scientific basis why this would happen?" 

Okay, so to get to this I think there are definitely some mechanistic 
explanations that someone could use to support a potential effect of what 

you've stated. And there are mechanistic explanations given for an effect of 

plant-based diet to have impacts certainly at the level of the brain. And that 
was much of the basis for our episode titled "Do Vegan Diets Cause 

Depression?", which is episode 463 of the podcast. I would, again, if you 

haven't listened already, recommend checking that out if this areas of 
interest to you, because we covered some of those aspects, but some of 

those hypothesized mechanisms by which a plant exclusive diet could be 

problematic would be things like a lack of a direct source EPA or DHA, low 
choline status, low carnitine, low creatine, a number of things which you 

mentioned in this particular question. And so there's reason to suggest 

mechanistically, this could play a role.  

So for example, with choline we know that this is quite important for brain 

health. It synthesizes acetylcholine and this plays a role in some really 

important processes that are vital at many different life stages. We have 
some of the research in this area that from memory, I think we discussed in 

that podcast episode. So for example, the Hordaland Health Study, there the 

researchers looked at the association between circulating and plasma levels 
of choline concentrations and different outcomes, including anxiety and 

depression. 

Now, those results seem to indicate that the lowest choline quintile was 

significantly associated with higher levels of anxiety, but they found no 

significant association in a corresponding analysis related to depression. So 
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we see maybe something's up, at least there's some maybe potential 

association with some outcomes, but not with others. 

And again, that's in relation to levels of circulating and plasma choline. So it's 

feasible. I'm not sure we have direct evidence that consuming a vegan diet 

would cause these issues on the basis of lower choline status. But it's feasible 
that for very low choline intakes that leads to problematic choline status that 

there could be neurological effects. 

It's not beyond possibility, and there's certainly a mechanistic basis to it. So 
that would leads some credence to what the question is presuming for some 

of the others that you mentioned. Like taurine, mechanistically, again, this is 
an amino acid that we know is abundant in the brain. 

It's found mostly in things like meat and seafood, a as well as in energy drinks 

as we'll mention in another question in a moment. But there's pretty decent 
amount of toing in the body and some of the epidemiology does seem to 

show that vegetarians and vegan not only consume less taurine, but have 

lower circulating levels of it as well. 

And so I suppose mechanistically, the speculation would come in that we 

know that taurine has an effect of the brain. It acts essentially as a 

neurotransmitter a neuromodulator. It is present in pretty high 
concentrations in a developing brain, which may be, again, reason to 

speculate, has a high degree of importance developmentally at the level of 

the brain. 

In terms of the taurine literature more broadly, it's not one that I can say I'm 

familiar with, so I can't really give a ton of specifics particularly when it looks 

at the health impacts of taurine. But there does seem to be some 
mechanisms by which taurine could have impacts in the brain and in things 

like neuroprotection and low levels. 

In the brain potentially being an issue, but it does seem like a relatively 
limited evidence base with little in the way of human trials with hard 

outcomes. But at least mechanistically, again, I think there's a reason to 
suggest that there could be a potential for an effect, at least of what you're 

describing. 
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Similarly for things like creatine, there is a decent literature base for creatine 

that could also be beneficial to brain health. Although the vast majority of 
literature on creatine relates to muscle levels as opposed to brain levels. But 

there is at least some suggestive work that groups are doing, looking at 

creatine supplementation and things like cognitive processing or brain 
function. 

So some of this research tends to be done in conditions where there are brain 

creatine deficits. So something that's either an acute or a chronic stressor or 
a pathology where brain creatine levels have dropped significantly, can we 

get some cognitive processing back through supplementation? 

That is an area of active research, but again, one I'm not super familiar with 

and more broadly than that, I think it's important to note that when it comes 

to increasing brain creatine stores, there's much less evidence on this than 
looking at increasing muscle stores of creatine where we have a whole bunch 

of research and a really strong evidence base there. 

And even if there is to be an effect, I think that would be in the case of where 
people have low stores of brain creatine, it's probably being caused by 

something specific. And I'm not sure then even in those cases, an omnivorous 

diet would be a massive contributor compared to what we're getting from 
supplements. 

Because supplements are gonna have multiple fold more creatine than 

you're typically in get from most types of foods, even of animal sources. So I 
think while we could say there's maybe potential for supplementation to 

help some brain health outcomes, it's, that's a different conclusion than 

saying that because of a vegan diet that caused some neurological issues 
that you're experiencing. 

And I think we could set up for most of these nutrients here. Same thing with 

carnitine. Mechanistically a reason to suggest it's having a roll at the brain. 
We know that because of the foods, it might be an issue for people on vegan 

diets because they might have lower plasma carnitine stores than omnivores. 

However, some of the work that has came out of Belgium by Laura Blaquart 

and colleagues they have some nice work that has showed that homeostasis 

for carnitine can be maintained pretty well. It may be down to a slow 
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turnover rate that it has. And so in some of their work, they showed that 

carnitine and carine homeostasis was unaffected by a three or six month 
vegetarian diet. 

Now, of course, that might be different. You might rightly say we're talking 

here about a six year vegan diet. Could that feasibly cause differences? 
Possibly. So again, overall I think that the body of evidence we have for a 

number of these things suggest that there are certain nutrients that may be 

more difficult to get, let's say, on a plant exclusive diet that mechanistically, 
we now have roles at the level of brain and cognitive functions, but I don't 

think there's any literature we can point to and say by going on a plant 
exclusive diet or going on a vegan diet, it causes these negative changes in 

brain health, in cognitive function, in processing, et cetera, whatever 

outcome we're talking about and that is being caused by going on this type of 
diet we don't really have that as far as I'm aware. And that's the same 

conclusion we got to in relation to things like depression. Now the 

depression literature is just an absolute mess as we discussed there. 

So right now I think there is mechanistic reason for you to maybe plausibly 

say, okay, I'm observing this difference. Is there any reason why this could to, 

that could go to the way to explaining it? I think you could feasibly say, yeah, 
here I can connect up some dots, mechanistically that could explain it. 

Whether we have solid evidence to say that a vegan diet caused these 

problems. And then by using some of these nutrients, we are removing them. 
I dunno if we can go that far. So hopefully that answer is able to suffice and 

gives you some places to go and look into a bit more deeply.  

The next question comes from Shane Duquette, who asks are energy drinks 
bad for us? He says:  

"An energy drink like Monster is full of caffeine. taurine, ginseng, L-carnitine, 
inositol, guarana, B vitamins, et cetera. Some flavors also have sugar. Is 
having an energy drink several times per day in the morning before 
exercising unhealthy, healthy, neutral?" 

So in, in relation to this first of all, we'll make the distinction between sugar 

sweetened beverages and not for sugar sweetened beverages. We have 

pretty clear evidence that overall, that those contribute to health negatively. 
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And certainly when they're, that leads to a high intake of added sugar in the 

diet overall, and certainly when that leads to positive energy balance. So 
sugar sweetened beverages aren't of themselves a class to look at distinct 

from ones that are not sweetened with sugar. 

But in the case of just energy drinks more broadly and we leave aside sugar 
for the moment. Think about all these other things that have been listed out 

as typical ingredients. I would first know that many of the vitamins and 

ingredients in such drinks are probably unlikely to do much of anything, both 
positive or negative. 

Many are probably just there for marketing purposes rather than having a 
major strong, clear impact. So that would be the first thing I say. The second 

thing is that there's a clear distinction between which ingredients we talk 

about. So for some like caffeine and B vitamins, we have a really good 
evidence-based looking at safety at the level that adverse effects occur at, et 

cetera. 

So we can know how much is problematic there, are these gonna cause 
certain issues? However, for some of these other ingredients, there's very 

little evidence to go on. And for some of these, yeah, you just don't have a 

strong evidence base. Like you have like pretty weak studies and there's not 
really good safety profiles for some of them that are being used. 

And so I think that's where maybe some of the potential concern arises from. 

But if we think about some of them for caffeine specifically here, it's just the 
usual caveats apply, right? Probably avoid very high doses consistently. So if 

we think about some of the epidemiology, we tend to get into 

recommendations around keep your daily intake to less than 400 milligrams 
is quite common to hear. 

You probably want to have for acute high doses. In a one-off manner, stay 

away from very high intakes because they can be hazardous. So in certain 
cases you even have fatal doses of caffeine when it's being consumed in 

several gram amounts, usually by accident. But certainly you can get to the 
point where it's fatal, but even at a very high doses, consistently, there could 

be probably some problems. 
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So you can have relatively high doses regularly, but not beyond those levels, 

which we're seeing harm. So we can understand caffeine a bit more broadly. 
In addition to that, I would say it's probably best to avoid caffeine and 

therefore energy drinks in the evening or late afternoon as it may impair 

sleep. 

But overall, the caffeine and energy drinks is no different to the caffeine you 

get elsewhere, right? So we can treat that in ingredient or compound the 

same as we're getting it from other sources. So the worry there is if it's gonna 
lead to people consuming too much overall or the timing of that 

consumption. 

But in Shane's question, he mentions an intake of several cans per week 

(correction: per day) in the morning. So don't think any of those apply. So I 

think the caffeine here isn't really an issue. For taurine we have a situation 
where an upper safe level intake has not been established yet. We have some 

of these studies of taurine supplementation have occurred at very high levels 

of supplementation without adverse effects. 

So some of the really large doses have been human trials with 10 grams a day 

for six months, but it's more commonly to see something between one of five 

grams a day for anywhere up to a year in length. And we haven't really seen 
any major adverse effects. So I don't think the taurine, at least based on that, 

is a pause for a major concern right now. 

Although this is something where probably more evidence could be. In terms 
of the epidemiology of energy drinks, much of it has been done focusing on 

adolescent populations or with those with very high energy drink intake. And 

you tend to commonly see high usage in those reporting things like insomnia, 
stress, depressive mood but there's likely a bidirectional effect here, right? 

That, and there's likely other factors at play as well that compound these 

things together of why you're seeing these thi things occur in combination. 
And you do see where it does consistently show a problem is the co 

consumption of energy drinks with alcohol, particularly in adolescence. But 
again, that's not the nature of this particular question. 

So pragmatically, I would say I wouldn't see a problem with how Shane is 

using it, it's not something I advise against in terms of the way he has 
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described that use. Personally, I've consumed such strengths in a relatively 

moderate frequency, and in addition, avoiding high daily doses and acute 
dose of caffeine is warranted and considering the timings relevant. But by 

and large, beyond that, I think there's no major concerns I would have right 

now for that type or level of use.  

And the final question I will leave on because we have got through plenty 

here today and I'll make this a short answer hopefully, and this question 

comes from Georg Eckstein who asks about patient information around 
obesity. The question says:  

"Is there a good, simple patient information for healthcare professionals that 
can be handed to help a patient with obesity in the first contact to have a 
common ground of evidence-based knowledge that the professional as well 
as the patient can start their journey with?" 

Okay. Good question. So what I think I will do, one of the nice sets of 

resources I've seen that has been produced by an obesity clinician and I think 

is really good and really. Patient friendly has been by some of those 
produced by Professor Carel Le Roux, who was on the podcast previously. 

Again, that was a really useful episode. 

He's one of the leading experts, I would say, in the world in terms of obesity 
research, and as a practitioner. And so there's two places I'll recommend you 

to go Georg. So first is his website that him and his collaborators work on 

called itsnotyourfault.ie And this is all stuff around obesity treatment, what it 
is, et cetera, ways to help and so on. 

And then there is another website called MyBestWeight.ie. And there's an 

education section, so my best weight dot, ie slash education. And there's lots 
of resources that are very patient friendly that you can share with them and 

show them that shows them, explains them a bit about obesity, what's going 

on, why they're experiencing certain things that they may be experiencing, 
what treatment options are, all of that. So I think that's really useful. So I will 

put the links to those two websites in the episode page in the description, 
which you can click through. And I will check those out and hopefully they are 

useful to you and other medical professionals.  


