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From the Editor

First, we want to thank you for taking the time to check out the
Examine.com Research Digest (ERD). We feel a connection to those
who love to get their hands dirty, wading through interesting and

complex topics in nutrition and supplementation.

Examine.com was founded five years ago to help cut through the
massive amount of misinformation on the web and everywhere else.
To make sure we stay unbiased, we have a strict policy of accept-
ing no advertising, sponsorship, product samples, or pretty much
anything else that could even slightly skew our research. There’s a

reason why over 50,000 people visit us every day.

As our reputation grew, health professionals started asking if they
could get continuing education credits from reading our reviews.
We responded with ERD, which covers new research in depth,
using editors and reviewers from academic fields ranging from neu-
roscience to immunology. Each month, ERD looks at eight recent
papers that are both interesting and practical, and presents them

in an easy-to-read and graphically pleasing manner. We are now
approved for CECs from NSCA, NASM, The Academy, and more.

Stephan has always been a big supporter of ERD,
so we made this special anniversary issue for his
readers, containing five ERD articles he thought

you would find interesting.

For 72 hours only, we are offering ERD at a sale price of 20% off.

Click here to buy ERD
(on sale only until March 17 midnight EST)

Click here to learn more about how Examine.com
evolved over the past five years.
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Kamal Patel, Editor-in-Chief

ERD delivers an
unbiased analysis of
the latest research
on supplements
and nutrition. They
do a great job of
translating complex
science for a smart
general audience.

- Stephan Guyenet

Click here

to buy ERD

(on sale only until March 17 midnight EST)
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Introduction

Cancer is an incredibly broad group of diseases char-
acterized by similar features, the most notable being
uncontrolled cell growth. Although researchers have
made great strides in understanding the molecular
mechanisms behind various cancers, they are still
working on creating effective therapies that specifi-
cally target these mechanisms. This means that many
therapies rely on relatively old-fashioned treatments:
chemo or radiation, which kill the tumor cells faster or
more effectively than they kill normal cells. As might
be expected from such harsh therapies for such serious
diseases, many of these cancer therapies are associated

with severe side effects.

To address these side effects (and possibly as a result of

newfound interest in their health), many patients turn

to dietary remedies, including a variety of supplements.

Fish oil is one of the most popular choices, and it is

used by an estimated 20% of cancer patients. However,

relatively little work has been done to assess fish oil’s
interactions with common cancer treatments like

chemotherapy.

Fish oil is a common supplement, but its sources and

processing can vary greatly. It can come from any oily
fish, including eel, herring, and mackerel. The specific
fatty acids components in fish oil can vary, depending

on the species and diet of the source fish. Since the

benefits of fish oil supplementation and oily fish con-
sumption have been widely researched for decades,
scientists are now beginning to assess the components
of fish oil in more detail, especially as they pertain to

specific populations or interactions with medications.

The group who conducted this study was the first group

to identify certain fatty acids called platinum-induced

fatty acids (PIFAs) that can induce resistance to chemo-

therapy in mice. Specifically, they identified 12S-HHT
and 16:4(n-3) as two fatty acids that can cause resis-
tance to chemotherapy by altering DNA damage repair
mechanisms. Figure 1 depicts how PIFAs may interact
with macrophages to ultimately induce some level of
chemoresistance. This study is a follow-up to the previ-
ous mouse-based report and aims to examine the fish
oil supplementation habits of cancer patients, as well as
further clarify the effects of fish oil supplementation on

chemotherapy resistance.

Fish oil supplementation is relatively common in
cancer patients. The researchers conducting this
study recently identified certain components of fish
oil (especially platinum-induced fatty acid 16:4)
that can promote chemotherapy resistance in mice,
so they sought to understand whether these effects

could also be seen in human tumors.

Figure 1: Possible mechanism for PIFA-induced chemoresistance
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How fatty acids are named

BASIC FATTY ACID STRUCTURE

Fatty acids are primarily long chains of carbon
and hydrogen atoms strung together at the end
of a carboxyl group (COOH), which is why they are
called “acids.” The first level of complexity among
fatty acids is their differences in length. This is what
researchers are referencing when they discuss short-
chain and medium-chain fatty acids.

GETTING TURNED AROUND

The second level of complexity among fatty acids is
the introduction of double bonds between carbon
atoms, which produces a “kink” in the fatty acid
chain. Saturated fats don’t have any double bonds,
monounsaturated fats have one, and polyunsaturat-
ed fats have many. An “omega-3 fatty acid” or “n-3”is
a fatty acid with a double bond on the third carbon
of the chain.

A NUMBERS GAME

The naming system described above is common,
but many scientists rely on a more complete lipid
number naming convention. For example, the fatty
acid discussed in this paper, 16:4(n-3), is a 16-car-
bon fatty acid chain with four double bonds and a
double bond at the third carbon (making it a type of
omega-3 fatty acid). A depiction is shown in Figure 2.

GETTING CONFUSED

Aside from the lipid number system, there are also
systematic names, which follow organic chemistry
naming conventions and turn out tongue-twisters
like hexadeca-4,7,10,13-tetraenoic acid, which is the
chemical name for the 16:4(n-3) acid mentioned
above. Then there’s the “trivial” naming system that
follows historical names. For example “arachidonic
acid” is widely used but doesn’t actually describe
any of the features of the fatty acid.

Figure 2: 16:4(n-3) fatty acid
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Who and what was studied?

The design of this study is somewhat diftferent than
most clinical studies because it assesses supplemen-
tation habits that could negatively affect life-saving
therapies. It would be incredibly unethical to treat
chemotherapy patients with fish oil and assess whether
or not their disease progressed, so instead, the study
authors assessed many of the most important aspects of
fish oil’s interaction with chemotherapy without actual-

ly conducting a clinical trial.

As a first step, the investigators tried to understand

whether consuming fish oil or fatty fish actually
increased PIFA levels in healthy volunteers. Thirty
healthy volunteers who had not recently consumed
fatty fish or fish oil were given either 10 or 50 milliliters
of fish oil from one of three different brands of com-
mercially available fish oil (six in each group). Twenty
other healthy volunteers were fed 100 grams of either
tuna (a relatively lean fish that served as a sort of con-
trol), salmon, smoked mackerel, or cured herring (five
participants in each group). Blood was collected from
all participants before consumption as well as 1, 2, 4, 6,

8, and 24 hours after consumption of the fish oil or fish.
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All of the supplements were also analyzed separately for

PIFA content.

To assess whether PIFAs could induce chemoresis-
tance in human cancers, the researchers used a mouse
cancer model in which colon cancer cells are implant-
ed under the skin of the mice, so that the researchers
can study the growth of the tumors. Once the tumors
reached a certain size, the researchers treated the mice
with a variety of chemotherapies, as well as a variety of
PIFA sources. These mice were either studied for tumor
growth over time or for pharmacodynamic studies

of the levels of chemotherapeutic and PIFA over time.
Similarly, the tumor-bearing mice were also treated
with purified eicosapentaenoic acid (EPA) to assess
whether mice can convert EPA into PIFAs and whether

those resultant PIFAs affected chemotherapy resistance.

Finally, to understand how patients actually use fish oil,
the researchers conducted a survey of over 400 patients,
to which only 118 patients responded. The question-
naire assessed whether or not patients used nutritional
supplements, which they used, and whether or not they

reported that use to their doctors.

It is difficult to study supplements that may mini-
mize the effectiveness of lifesaving therapies. To do
so, the researchers studied whether fish oil or fish
consumption translated into increases in blood PIFA
content in healthy volunteers, whether PIFA inges-
tion induces chemoresistance in a mouse model of
tumor growth, and whether or not cancer patients

use fish oil supplements.

What were the findings?

The researchers found significant levels of 16:4(n-3)
fatty acids in all of the commercial fish oils they tested,
so they chose to focus the rest of their studies on that

specific fatty acid. In the mouse study, chemotherapy

.| the
addition of
ouritied 16:4(n-
3) caused the
tumors to
orow at a rate
comparable to
that of tumors
from mice not
freated with
chemotherapy

at all.

controls effectively reduced cancer growth, but the
addition of purified 16:4(n-3) caused the tumors to
grow at a rate comparable to that of tumors from mice
not treated with chemotherapy at all. This effect was
also seen when mice were treated with fish oil in dos-
es equivalent to about three milliliters, or roughly 2.5
grams, for a human. This is about double the dosage
recommended by the American Heart Association,

although even larger doses are often taken.

To assess the levels of fish oil required to induce chemo-
resistance, the researchers administered 100, 10, 1, and

0.1 microliters of fish oil to mice and assessed tumor
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growth. Fish oil supplementation as low as one micro-
liter (again, equivalent to about a three milliliter dose
for humans) showed a significant reduction in che-
motherapy effectiveness. Finally, when the researchers
administered EPA to mice with tumors and assessed
both their serum 16:4(n-3) content as well as its ability
to induce chemoresistance, they found both elevated
16:4(n-3) and tumor sizes similar to untreated tumors

in mice that received EPA.

In healthy volunteers, fish oil administration increased
16:4(n-3) levels in participant blood samples for up to
eight hours. It may have increased these levels for even
longer in some cases, but the trial only evaluated up

to eight hours. In the fish studies, participants who ate
mackerel or herring had increased levels of 16:4(n-3),
whereas participants who ate salmon had lower lev-
els, and participants who ate tuna had levels similar to
baseline. As seen in Figure 3, fish oil increased human

blood levels of 16:4(n-3) to a greater degree than did

fish, relative to the amount that existed in the fish or oil

itself.

The patient questionnaire revealed that 30% of patients
regularly used nutritional supplements, and 11% reg-
ularly used fish oil or other supplements containing
omega-3 fatty acids. Eleven of the 13 patients (85%)
who regularly used these supplements continued to
use them during therapy, but only six of them (55%)

reported their supplementation habits to their doctors.

Fish oil and 16:4(n-3) administration induced tumor
chemoresistance in mouse models. Fish oil adminis-
tration and oily fish consumption increased 16:4(n-3)
blood levels in healthy volunteers. 11% of cancer
patients used fish oil or omega-3 supplements, and
most of these patients used them during chemother-
apy, with only about half reporting supplementation

to their doctor.

Figure 3: 16:4(n-3) levels in humans - higher than
expected with fish oil compared to fish
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What does the study really
tell us?

Although this study is unable to directly address
whether or not fish oil supplementation reduces the
effectiveness of chemotherapy in humans, it makes a
compelling case for chemotherapy patients to avoid fish
oil and oily fish consumption, at least in the days sur-

rounding chemotherapy treatment.

Using a relatively standard tumor model that is known
to respond to chemotherapy, the researchers found
that 16:4(n-3) or fish oil administration reduces the
effectiveness of a variety of chemotherapies to the
point that the mouse tumors grew at the same rate as
untreated tumors. They observed similar effects from
purified EPA administration, which seems to indicate
that, at least in mice, EPA can be converted to 16:4(n-3)

through an unknown mechanism.

In humans, the researchers found that ingestion of fish
oil or oily fish increases levels of 16:4(n-3) in the blood
of healthy volunteers. Although this might seem like a
relatively straightforward finding, it is critical to provide

evidence that human ingestion and digestion of fish oil

results in the presence of a specific fatty acid in the blood.

Finally, the researchers found that most patients who

use fish oil continue to do so during chemotherapy, and

One example is St. John's Wort,
which causes upregulation of enzymes
that process a variety of drugs,
including some chemotherapy agents.

patients often don’t report fish oil usage to their doctors.

Although the experiments in this study were somewhat
disparate, they do form the basis for a preliminary
body of evidence. The study showed that fish oil and
oily fish consumption could reduce the effectiveness

of chemotherapies in mice, that fish oil and oily fish
consumption in healthy volunteers increases blood
concentration of what is presumably the causative
agent of this chemoresistance, and that a relatively large

percentage of cancer patients take dietary supplements,
which include fish oil.

Added together, the experiments reported in this
paper provide a strong preliminary base of evidence
suggesting that cancer patients receiving chemother-
apy may want to avoid taking fish oil supplements

around the time of their chemotherapy treatments.

The big picture

Chemotherapy is a balancing act. Since cancer is a dis-
ease state characterized by uncontrolled cell growth, it
makes sense that targeting uncontrolled growth would
be a good therapeutic strategy. Unfortunately, there
aren’t any good ways to specifically target uncontrolled
growth, so instead, chemotherapy targets rapid cell

growth. Although this makes it very good at killing

(o)



cancer cells, it also results in off-target effects in other
rapidly dividing tissues, such as intestinal cells. This is
why many standard chemotherapeutic agents cause a
variety of gastrointestinal side effects, including vom-
iting and diarrhea. One of the key roles of oncologists
is to control chemotherapy doses to maximize cancer
cell death and minimize side effects. There are also a
wide array of supportive therapies available, such as
antiemetics, to help doctors control these side effects.
In many cases, cancer patients also seek out their own
supportive therapies, including supplements, in an
effort to enhance their quality of life while receiving

cancer treatment.

In most cases, it remains unclear whether supplements
are truly beneficial for cancer patients. In some other
cases, there is a clear contraindication for the use of
certain supplements while receiving certain chemo-
therapy agents. One example is St. John's Wort, which
causes upregulation of enzymes that process a variety of
drugs, including some chemotherapy agents. However,
researchers have only recently begun studying interac-

tions between chemotherapy and supplements, so there

are many other interactions that remain to be discovered.

This study represents a kind of “miniature body of evi-
dence” to support the idea that 16:4(n-3) acids found
in fish oil may reduce the effectiveness of chemother-
apy. Because cancer is such a lethal group of diseases
and because the therapies are already both carefully
calibrated and relatively arduous, it is critical to elimi-
nate any agents or habits that could reduce therapeutic
effectiveness. Although all of the experiments in this
study were preliminary, they support the idea that fish
oil supplementation may have a negative impact on
chemotherapy effectiveness, thus indicating that sup-
plementation management may be an important topic

for patients to discuss with a physician.

However, it is worth noting that most chemotherapy

regimens are not continuous, as a result of the side

...]itmay be
acceptable for
Datients to take
rish oil or other
supplements
during the
times they are
not recelving
chemotherapy,
but further
study is needec
to confirm this
nypothesis.

effects they cause. Generally, chemotherapy is an inter-
mittent treatment in which the patient receives chemo
drugs for a certain number of days and then takes a
break from the treatment in order to recover. This was
not really taken into account in the current study, so it
may be acceptable for patients to take fish oil or other
supplements during the times they are not receiving
chemotherapy, but further study is needed to confirm

this hypothesis.
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Frequently Asked Questions

What alternative therapies or supplements are safe for
cancer patients?

This is a very broad and loaded question, and the
answer depends on the nature of a patient’s cancer.
Because cancers and their treatments are so diverse,
their interactions with supplements and alternative
therapies are similarly diverse. The most important
aspect of any supplementation or alternative therapy
regimen for cancer patients is constant and open com-
munication with their oncologist or medical team. In
general, it is important for cancer patients to discuss
any and all symptoms, medications, and dietary needs
with their doctors. This is even more important in the
context of clinical trials, which often have very specific

requirements and limitations.

If the effects of fish oil are still not fully understood, is it
okay for healthy people to take it?

Generally speaking, fish oil is a relatively well-studied
supplement in healthy populations. However, fish oil

is not a commodity with one uniform composition
among all products, and not all omega-3 supplements

are even fish oil in the first place.

As an example of how complicated things can get, recent
evidence points to possible prostate cancer harms

from certain fatty acids found in fish oil, while other

Fish oil supplementation and oily Tish
consumption may negatively impact
the effectiveness of chemotherapeutic

agents.

fatty acids may benefit prostate cancer. Some people
megadose fish oil in an attempt to quickly curb inflam-
mation, and sometime encounter side effects such as
increased bleeding risk. So even if you deem yourself
“healthy”, it is always a good idea to consult with your
doctor before taking any supplements, and do research
into how supplements may interact with each other,
have different effects at different doses, etc. There’s even

a website to help you with that kind of thing!

What should | know?

Fish oil supplementation and oily fish consumption may
negatively impact the effectiveness of chemotherapeutic
agents. The presumed causative factor of this interaction,
16:4(n-3) PIFAs, reduced chemotherapeutic effectiveness
in a mouse cancer model. These PIFAs are also present
in the bloodstream of healthy volunteers after fish oil

or oily fish consumption. Up to 30% of cancer patients
report using supplements, including fish oil. Based on
this evidence, patients supplementing fish oil during
chemotherapy should inform the oncologists treating

the cancer so they can provide appropriate advice. ®

Almost everyone has had or knows someone who has
had cancer. Supplementation during chemotherapy is
rarely discussed ... to talk more about this issue, head

over to the Facebook ERD Forum.
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Introduction

Cardiovascular disease (CVD) is a general term for any
pathological condition that involves the heart or blood
vessels. Many of these diseases, and certainly those
most commonly associated with Western societies, are
a result of atherosclerosis - the thickening of artery
walls through the buildup of plaques of fatty material.
Although CVD was once thought to be primarily due

to elevated cholesterol levels, it is now recognized that

inflammation of the arteries is a necessary prerequisite

for plaque formation.

That said, LDL infiltration of the artery walls is a major
cause of inflammation, and there is little debate among
the medical community that high levels of LDL-
cholesterol (LDL-c) is a risk factor for CVD. Two recent
meta-analyses support this view. The first looked at over

38,000 patients taking statins and found a significant

reduction in risk as LDL-c levels moved from above

175 mg/dL to below 50 mg/dL. Achieving an LDL-c
below 100 mg/dL through statin therapy was associated
with a 44% reduced risk of having a major CVD event,
while levels below 50 mg/dL were associated with a 56%
reduced risk. The second analysis looked at data from
over 10,000 patients enrolled in 24 randomized, place-

bo-controlled trials of PCSK9 inhibitors and found that

Dairy fatis typically around 70%
saturated rat and makes up about a
rifth of total saturatec
U.S. diet, making it a prime target for
nutritional interventions.

treatment reduced LDL-c by nearly half while simulta-
neously reducing the number of heart attacks by 51%

and the odds of death from any cause by 55%.

What these studies serve to illustrate is that we now
have two completely different drug therapies, statins
and PCSK9 inhibitors, which reduce LDL-c by different
methods and reduce the risk of CVD-related events. It
stands to reason that other methods that reduce LDL
may also reduce the risk of CVD. A first line of defense
for the management of blood cholesterol levels is

dietary intervention.

Dairy fat is typically around 70% saturated fat and

makes up about a fifth of total saturated fat intake in

the U.S. diet, making it a prime target for nutritional
interventions. However, results from observational and
experimental trials that evaluate the impact of dairy
products on blood cholesterol levels are not conclusive.

Notably, there is a lot of evidence from randomized

controlled trials that diets high in saturated fat derived
largely from butter fat increases LDL-c, whereas cheese
intake results in lower LDL-c compared with butter

of equal fat content, and may not increase LDL com-
pared with a diet lower in saturated fat. Similarly, the

results are fairly consistent in showing that whole milk

fatintake in the
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increases LDL-c more than low-fat or skim milk, while

whole-fat yogurt may reduce LDL-c.

The inconsistent findings with regard to dairy fat’s

effects on blood cholesterol have been hypothesized to

be owed, at least in part, to the milk-fat globule mem-
brane (MFGM) - a three-layered membrane composed
of proteins, lipids, and numerous minor bioactive ste-
rols that encloses the milk fat globules. Figure 1 shows
the basic processes used to make different dairy prod-
ucts. The MFGM is a very fragile compound that is
preserved in cream and cheese, but destroyed during
mechanical processing, such as the churning required
to make butter or the homogenization of milk. It has

been suggested to have numerous health benefits,

including cholesterol-lowering effects. The current
study was an attempt to test the hypothesis that the
effect of dairy fat on serum cholesterol levels is mediat-
ed by the presence (or absence) of the MFGM.

Observational and experimental evidence investi-
gating the effect of dairy fat on serum cholesterol
levels is conflicting and depends on the dairy prod-
uct consumed. An intact milk-fat globule membrane
(MFGM) present in some dairy foods, such as
non-homogenized cream and cheeses, may explain
the inconsistencies. The study under review tested

this hypothesis.

Who and what was studied?

Local advertising at Uppsala University Hospital,
Sweden was used to recruit overweight but otherwise
healthy men and women to undergo an eight-week,
single-blinded randomized trial. The participants were
50-65 years old, had an average BMI of 28, did not
regularly engage in heavy exercise (more than 3 times
per week), and had no abnormal blood chemistry. After

being stratified by baseline sex, age, LDL-c, and habit-

Figure 1: Dairy products in a nutshell
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ual dairy intake (high vs. low), the participants were The participants were all free-living adults who visit-

randomized to a MFGM or control group. Stratification =~ ed the research clinic weekly for weight measurement,
means that the participants were put into categories food distribution, and general support. They were
based on the aforementioned variables, helping ensure instructed not to change their usual dietary habits, but
an even distribution between groups. A total of 46 peo- to avoid consuming any dairy or margarine products
ple completed the study (26% men and 74% women). not provided by the researchers.

The dietary interventions were essentially the same Table 1: Nutrient content of the

except for the source of dairy fat. Both groups con- intervention food items

sumed 100 grams (just under % cup) of fat-free milk

and one scone prepared by the research staff. The MFGM diet Control diet
MFGM group also consumed 100 grams (about 6.5 Energy, keal 805 194
tablespoons) of whipping cream (40% fat) per day, Carbohydrate, g 88.9 86
which was confirmed to have intact MFGMs, while the Fat, g 41.8 414
control group consumed 40 grams (about three table- Protein, g 16.7 16.7
spoons) of butter oil that had no MFGMs present, and Phospholipids, mg 19.8 1.3

a few grams of whey protein isolate to match up the Cholesterol, mg 100 120
protein and calcium content of the groups. The butter, Calcium, mg 687 677

oil, and whey were baked into the scones of the con-

trol participants. All participants were allowed to eat

What were the findings?

their food however and whenever they wanted through
The researchers evaluated numerous metabolic bio-

the day, provided the whipping cream was not heated,

) ] markers, but the treatment affected only a few, which
mixed, or whipped.

are shown in Figure 2. While the control group showed

Figure 2: Significant differences between study groups
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a rise in total-, LDL-, and non-HDL-cholesterol and
apolipoprotein (Apo) B, the MFGM group did not, and
there was a significant difference between the groups

after the eight week intervention.

The researchers also analyzed peripheral blood mono-
nuclear cell (PBMC) gene expression in the women

of each group and found the expression of 19 genes

to be significantly reduced in the MGFM group and
increased in the control group. Changes in most of
these genes correlated with changes in one or more

of the changes in blood lipids. Though the scientific
understanding of most these genes is poor, some of
them have been implicated in the regulation of the cell
life cycle, including apoptosis (programmed cell death),

and in the regulation of protein breakdown within cells.

What does this really tell us?

This is a limited but informative study. It shows that
replacing the habitual dairy fat intake of older over-
weight-obese Swedish men and women with 40 grams
of dairy fat from pasteurized but not homogenized
cream has no effect on blood cholesterol levels and
down-regulates the expression of numerous PBMC
genes. However, replacing dairy fat with butter oil
significantly increases blood cholesterol levels and
PBMC gene expression. The small sample size, ethnical
and geographical homogeneity, and inability to know
how, when, and with what exactly the test products
were consumed are significant limitations to the study.
Although the presence of the MFGM in the cream is a
plausible explanation for the outcomes, it is also pos-

sible that the physical state of the fats (fat globules vs.

isolated fat) influenced the results.

Nonetheless, a strength of this study is that the results
are directly translatable to common foods, although
the effects may have been different if butter, rather
than butter oil, was used in the control group. Still, the

LDL-c-raising effects of butter oil are in line with those

observed with butter. Of the most commonly con-

The small
sample size,
ethnical and
ceographical
homogeneity,
and inability
to know how,
when, and with
what exactly the
test products
were consumed
are signiticant
Imitations to
the study:.

sumed sources of dairy fat, butter and butter oil have
the lowest MFGM content (see FAQ).

Another strength of the study was that plasma phos-
pholipid and cholesterol fatty acid composition were
unchanged in both diets throughout the intervention
without any differences between the diet groups, sug-

gesting that the milk fat dose used (40 grams a day) was

G
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similar to the habitual dairy fat intake of the partici-
pants. This helps minimize the possibility that changes

in dietary fat intake influenced the results.

In sedentary, overweight-obese Swedish people, con-
suming pasteurized but non-homogenized cream
instead of butter oil prevented increases in blood
cholesterol concentrations, possibly due to the intact
MFGM within the cream. However, the small sam-
ple size and lack of geographic and ethnic diversity

makes it difficult to generalize the results of this study.

Big picture

The potential mechanisms through which MFGM
counteracts the cholesterol-raising effects of dairy fat
are not well established, but animal models suggest that
it involves reduced cholesterol absorption or phospho-
lipid-induced alterations in liver gene expression. For
instance, rats fed a high-fat diet supplemented with
MFGM phospholipids display a 15% to 30% increase in

fecal cholesterol excretion and a 20% to 60% decrease

in liver cholesterol. In a separate rodent study, where

which MFGM counte
raising effects of ¢
established, but ani

o

the consumption of phospholipids was set to the esti-
mated intake of a typical human, overall and per meal

cholesterol absorption were reduced by half. Although

the current study did measure surrogate markers of
cholesterol absorption and synthesis and found no
changes among the participants, the possibility of
reduced cholesterol absorption and increased choles-
terol excretion cannot be ruled out until more direct

measurements in humans are made.

Rats that consume a high-fat diet supplemented with
MFGM-rich milk extract display a reduction in liver
fat accumulation and blood lipid levels attributed to a

significant reduction in the expression of hepatic genes

that regulate cholesterol synthesis (HMG-CoA reduc-
tase), bile acid synthesis (cholesterol 7a-hydroxylase),
and fatty acid synthesis. This is in accord with the cur-
rent study, which found all 15 tested PBMC genes to

be down-regulated in the MFGM group. It has been
suggested that PBMC gene expression after dietary
interventions reflect changes within the liver and can be
used for studying the response of certain genes related

to fatty acid and cholesterol metabolism.

‘he potential mechanisms through

-acts the cholesterol-
ry fat are not well

mal models suggest

thatitinvolves reduced cholesterol
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psorption or phospholipid-induced
terations in liver gene expression.
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The current study is novel in its attempts to test the
MFGM hypothesis, but falls short of providing con-
crete evidence that the group differences are owed to
it. Unfortunately, there are no other human studies on
the MFGM. The main confounding variable was the
different dairy sources used, which could be overcome
in future trials by using products only differing in
their level of process-
ing (e.g., homogenized
vs. non-homogenized
whole milk). Of course,
adding more strict
dietary control would
also aid in isolating the
MEFGM. Allowing the
consumption of MFGMs
through their natural
food sources provides a
degree of generalizability
to the foods themselves.

Future trials should also

evaluate if supplemen-
tation with a MFGM
extract would have similar effects on blood cholesterol

and interact with other fat sources in the diet.

Frequently Asked Questions

If inflammation is a necessary prerequisite for athero-
sclerosis, then why worry about LDL-c?

The world enjoys gravitating to the extremes of issues,
and blood cholesterol levels are no exception. Although
many “anti-mainstream” nutrition enthusiasts claim
that hypercholesterolemia doesn’t play a role in heart
disease, understanding how arterial plaque forms may
aid in illustrating why we should care about LDL-c and

especially LDL particle count (LDL-p).

After an artery is damaged through any of the many
risk factors for CVD (hypertension, free radicals, etc.),
it begins to express certain proteins that allow for the

accumulation of white blood cells. As the white blood

The world
enjoys gravitating
to the extremes of
issues, and blooa
cholesterol levels
are no exception.

cells arrive, they begin releasing chemicals (cytokines;
this is the inflammation part) that signal more of their
brethren to stop by. Under normal circumstances, the
damage would resolve and the blood cells would leave:
mission accomplished. However, under conditions
of continuous damage through, for example, chronic
inflammation, the artery will never fully repair and
the white blood cells
will continue to accu-
mulate. This is where
LDL-c and LDL-p

come into play.

LDL-cholesterol enters
the damaged area,
where it is more prone
to becoming oxidized.
The oxidation signals
to the white blood cells
that they need to eat

it, so as to protect the
body. But this LDL-

c-engulfing process

turns white blood cells into “foam cells,” which can be
thought of as obese white blood cells. That is, they are
giant lipid-filled cells that can’t function properly and
are ultimately part of what forms the plaque seen in
atherosclerosis. So while inflammation is indeed neces-
sary, if there there are fewer LDL particles with overall
lower LDL cholesterol in the blood, then there is a
reduced likelihood of it entering the damaged area and
being oxidized and consumed. Similarly, if someone
has a boatload of LDL-c in their blood along with high
LDL-p, there is a far greater likelihood that some of it
will become oxidized and consumed by white blood
cells, even if the damaged area is only temporarily (i.e.
no systemic inflammation present) damaged. So, the
best bet against heart disease is keeping both inflamma-
tion and LDL-c / LDL-p low.

What dairy products contain an intact MFGM?

o)



The MFGM in dairy fat prevents lipid droplets from
grouping together, therefore they remain dispersed in
the milk. Only after destruction of the structure of the
MFGM through mechanical force like churning do

lipid droplets aggregate and subsequently form large fat
clumps (i.e., butter). This is why MFGMs are only pres-
ent in dairy products that contain dairy fat and have not
been mechanically altered through churning or homoge-
nization. For example, whole milk, cream, and cheese all
contain MFGMs, whereas butter, butter oil, butter milk,

whey protein, and any fat-free dairy products do not.

That being said, MFGM is only one of the many dif-
ferences between dairy products that may influence
their differential impacts on heart disease. For example,
cheese and milk are more nutrient-dense than butter.

Additional differences are shown in Figure 3.

What is the difference between butter and butter oil?
Butter oil is the fat concentrate obtained primarily from
butter or cream by the removal of practically all the
water and proteins. The terms anhydrous milk fat, dry
butterfat, and dehydrated butter fat are used synony-
mously with butter oil, but the raw material used for
their preparation is mainly cream. Ghee is also a form

of butter oil.

What should | know?

Non-homogenized milk fat (cream) does not increase
cholesterol levels, which, ironically, is the main reason
we are told to avoid high-fat dairy foods. The MFGM
may explain the inconsistencies of observational and
experimental studies evaluating the impact of dairy fat
on blood lipid levels, and this study provides prelim-
inary evidence to support this hypothesis. However,
no concrete conclusions can be made because of a
handful of study limitations, such as the physical state
of the dairy products used. Animal research suggests
any potential effects may be owed to the ability of the
MFGM to reduce cholesterol absorption and synthesis

and increase excretion. ¢

Figure 3: Differences between butter
and cheese impact health effects
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Turns out that demonizing “Dairy” as a category prob-
ably isn’t the best approach. Maybe demonizing isn’t
the best approach, in general. Head over the Facebook

ERD forums to talk about dairy and heart disease.
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| get by with a little
help from my friends:
probiotics and
depression

A randomized controlled trial to test
the effect of multispecies probiotics on
cognitive reactivity to sad mood @
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Introduction

For thousands of years, clinicians have observed a
connection between the gut, brain, and overall health.
Hippocrates is famously quoted as saying “all disease
begins in the gut” This should not come as a surprise to
anyone who has ever experienced gastrointestinal (GI)
symptoms like diarrhea, indigestion, or abdominal dis-
comfort in response to changes in their emotional state.
Studies in both healthy patients and in people with
functional bowel disorders have confirmed connections

between emotional state and GI function.

The gut and brain communicate through neural, endo-

crine and immune pathways. It has become increasingly

clear that interactions with intestinal microbiota are

also an important part of this communication. A num-
ber of animal and human studies have examined the
relationship between gut bacteria and mood symptoms
such as anxiety and depression, leading to the idea that
probiotic supplementation may be a potential strategy

for reducing or preventing depression.

According to the cognitive theory of depression, an

individual’s negative and distorted thinking is the basic

Cognitive reactivity appears to be a
cause of, rather than simply an association
with, depression, since higher cognitive
reactivity scores precede and predict the
onset of depression, even in people with
No priorincidence of depression.

psychological problem at the root of depressive syn-
drome. Cognitive reactivity refers to the activation of
dysfunctional patterns of thinking triggered by subtle
mood changes. This is a key feature in the development
and occurrence of depression, and as such would be

a relevant target for interventions. Dysfunctional pat-
terns of thinking can include thoughts of hopelessness,
thoughts of hurting oneself or others, ruminating on
the causes and consequences of anguish, and a general
loss of motivation for life. These responses are thought
to come from underlying negative thought patterns that
get brought to the surface during times of low mood.
Cognitive reactivity appears to be a cause of, rather
than simply an association with, depression, since high-
er cognitive reactivity scores precede and predict the

onset of depression, even in people with no prior inci-

dence of depression.

Considering the vast potential to treat and prevent
mood disorders by improving gut health, the objective
of this Dutch study was to determine the effects of a
probiotic supplement on cognitive reactivity to sad
mood, as well as symptoms of depression and anxiety

in non-depressed, healthy adults.
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Cognitive reactivity, which involves negative thought
patterns triggered by mood change, has been shown
to predict the onset of depression. Since the brain
and gut communicate through several pathways and
the gut microbiome has recently been found to influ-
ence this communication, it is possible that probiotic
supplementation could affect cognitive reactivity.

This is what this study set out to test.

Who and what was studied?

Forty healthy, normal weight college-age adults par-
ticipated in this triple blind study. A triple blind study
means neither the participants, researchers, nor the
people who organize and analyzed the data knew which
group a participant was in. Different types of study
blinding are depicted in Figure 1. The participants did
not smoke, had no reported medical conditions, food
allergies, medications, or drug use, and consumed no
more than three to five drinks per week. Participants
also did not have any psychiatric or neurological dis-
orders, or any personal or family history of depression
or migraines. They were randomly assigned to receive
either a probiotic supplement (n=20, five males) or pla-
cebo (n=20, three males) for four weeks. The menstrual

cycle was not controlled for in the female participants.

Interestingly, all participants were told they were
receiving the probiotic supplement. This is different
from many other trials, as participants would normal-
ly be told they have an equal chance of receiving the
supplement being studied or placebo. The probiotic
used was a mixture that is commercially available in
the Netherlands, containing Bifidobacterium bifidum
W23, Bifidobacterium lactis W52, Lactobacillus aci-
dophilus W37, Lactobacillus brevis W63, L. casei W56,
Lactobacillus salivarius W24, and Lactococcus lactis
(W19 and W58). The participants consumed either sup-

plement or placebo for four weeks.

Figure 1: Triple blinding
vs other blinding

Open label study
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*Definitions are not standard. Sometimes the other blind
is an investigator rather than treatment allocater, for example.

**The term "Masking" has been proposed, given the number
of people with serious visual impairments (e.g. blindness)
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Three different questionnaires were used before and

after the intervention period to quantify the outcomes.

The revised Leiden Index of Depression Sensitivity
(LEIDS-r) measured the perceived cognitive reactivity

to transient changes in sad mood, which indicates vul-

nerability to depression. The LEIDS-r is made up of 34

questions that assess the extent to which dysfunctional
thoughts are activated when someone is experiencing
a mild state of dissatisfaction with their life. Example
questions include “when in a low mood, I take fewer
risks,” or “when in a sad mood, I more often think about
how my life could have been different” Responses are
given on a 5-point scale, with 0 being “does not apply
to me” and a score of 5 meaning “very strongly applied
to me.” The scale measures vulnerability to depression
overall, and consists of six different subscales: regard to
aggression, hopelessness/suicidality, acceptance/coping,

control/perfectionism, risk aversion, and rumination.

The Beck Depression Inventory II (BDI-II) is a 21-item

questionnaire that assesses the existence and severity

of depressive symptoms occurring during the previous

two weeks. Similar to the LEIDS-r, questions are rated
on a 4-point scale ranging from 0 to 3 in terms of sever-
ity, and the total score is added up to classify the level
of depression (minimal, mild, moderate, or severe). The
Beck Anxiety Inventory (BAI) is also a 21-item ques-
tionnaire, used to assess the existence and severity of
anxiety symptoms occurring during the previous week.
Questions are also answered on a 4-point scale ranging

from 0 to 3 in terms of severity.

Forty healthy college-age adults with no personal or
family history of depression took either placebo or a
probiotic mixture. Cognitive reactivity was measured
with the LEIDS-r questionnaire before supplementa-
tion began and after four weeks of supplementation.
Anxiety and depression were also measured using

questionnaires.

What were the findings?

The study findings are summarized in Figure 2. None

of the participants (in either group) showed any signs

Figure 2: Study results
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of depression (using the BDI-II) or anxiety (using

BAI) at baseline or follow-up. Differences were seen

on the LEIDS-r, however, which measures vulnerabil-
ity to future depression. Participants who received the
four-week probiotic supplement showed a significant-
ly lower score for overall cognitive reactivity to sad
mood, mainly accounted for by reduced rumination
and aggressive thoughts. No differences were found
between groups for hopelessness, control, risk aversion,

or acceptance.

What does the study really
tell us?

“The present results indicate, for the first time, that probi-
otics intervention can influence cognitive mechanisms that

are known to determine vulnerability to mood disorders.”

This study set out to determine the effects of a multi-
species probiotic supplement on cognitive reactivity, an
important marker in predicting future depression, in
healthy young men and women without any personal
or family history of mood disorders. Though none of
the participants showed any signs of current anxiety or
depression, a four-week probiotic intervention showed
significantly reduced cognitive reactivity scores, sug-
gesting a reduced vulnerability to future depression.
Reductions in total cognitive reactivity score were
largely due to decreases in the aggression and rumina-

tion subcategories. This is relevant because the people

who ruminate about the causes of being in a sad mood

may have a harder time recovering from depression.

These participants were healthy and had no diagnosable
anxiety or depression at baseline, so improvements in
these scores would not necessarily be expected. The

lack of any existing mood disorders in the partici-

pants is important because it allows the researchers to
test for any influence on future depression, which the
LEIDS-r questionnaire has been shown to do. Of course,

further long-term studies using the probiotic interven-

Participants
WNO receivec
the four-week
Drobiotic
supplement
showed 2
significantly
lower score Tor
overall cognitive
reactivity to sac
mood, mainly
accounted for
by reduced
rumination
and aggressive
thougnts.
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tion would be needed to confirm if these predictions

become clinically relevant.

However, we can calculate a guesstimate of the odds
reduction of developing depression based on the
LEIDS-r score. The roughly nine-point reduction in
the LEIDS-r score seen in this study due to probiotic
supplementation translates to an odds ratio of 0.76, in
terms of developing depression over a two-year period,

based on previous research.

While no mechanisms of action were studied, a num-
ber of hypotheses can be considered, which are shown

in Figure 3. Cognitive reactivity scores can predict the

depressive response to serotonin depletion, and gut

bacteria may increase serotonin in the brain by increas-

ing plasma tryptophan levels. Decreased intestinal

permeability from the probiotic supplementation could

also play a role, as increased gut permeability can lead

to symptoms of depression. A review of the effects of
probiotic supplements on intestinal permeability found

a positive effect in 48% of the controlled studies.

While compliance was not confirmed by stool analy-
sis and dietary control did not include consideration
for other probiotic-rich foods (i.e. yogurt), the biggest
limitation in being able to draw wider conclusions
from this study is the disproportionate female to male
balance. Participants in this study were 80% female,

which is opposite to the male gender bias often found

in the scientific literature. This is relevant because men

and women have different gut microbiomes due to
differences in sex hormones, and we are also somewhat
different both emotionally and cognitively. This is also
a fairly small study in a young population, which makes

generalization difficult. Although ethnicity wasn’t

Figure 3: Three of the ways that microbiota can impact the brain
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explicitly mentioned in this study, this study was con-
ducted in the Netherlands, which may warrant caution
when generalizing to broader populations As we've
seen in ERD #6 in “The gut microbiome’s role in type

I diabetes,” nationality and ethnicity can correlate with

microbiome differences.

This study suggests that a multispecies probiotic
supplement reduces cognitive reactivity, which is
associated with a lower risk of future depression.
This is plausible, since there are several mechanisms
by which the gut microbiome may affect vulnerabil-
ity to depression, although these mechanisms were
not examined in the study under review. The small
sample size and limited diversity in age, gender, and

ethnicity makes the results difficult to generalize.

The big picture

A number of human and animal studies show reduced

signs of depression and anxiety with probiotic supple-
mentation, though improvements are often seen only

with pre-existing anxiety or depression.

Taking a probiotic supplement made up of multiple

strains of bacteria can have increased effectiveness

through an additive or synergistic effect of the individ-
ual strains, compared with mono-species supplements.
However, some probiotics may work in an antagonistic
mannet, so combinations of strains should be studied
both individually and in combination before creating
a multispecies product. A previous study by one of

the co-authors of this study reported improvements

in intestinal barrier function by each probiotic strain
used in this study separately, as well as in the com-
bined product. Another study that included that same
co-author found a decrease in migraines during the
second and third month of taking the same supplement.
However, no control group was used and no placebo

was given.

As mentioned in last month’s ERD article on HMB
supplementation, the fact that a company sponsors
the research does not automatically taint the results.
However, it is worth noting that the aforementioned
study about intestinal barrier function was done by
the company’s own internal research and development
scientists. Both the study about migraines, as well as
the study under review, featured the same employee
from Winclove Probiotics as a co-author. Despite this,
the authors of this paper state that “no competing

interests exist.”

Conflicts of interest

Conflicts of interest occur when the people who design, conduct, or analyze research have a motive to find

results that suit their needs. The most obvious source of a conflict of interest is monetary. Sometimes, such

as in this paper and the vitamin K2 study reviewed in this issue of the ERD, possible conflicts may exist even

though the authors claim there are none. But these authors aren’t alone. One study suggests that nondisclo-

sure of possible conflicts of interest is somewhat common.

However, having competing interests doesn’t automatically negate the results of studies. For instance, one

review of major cardiovascular trials found that conflicts of interest had no impact on the results.

Conlflicts of interest must be evaluated carefully. Don’t automatically assume that they don’t exist just because

they’re not disclosed, but also don’t assume that they necessarily influence the results if they do exist.
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Many studies to date have suggested that probiotics
may have an effect on anxiety and depression, espe-
cially in animals, although human trials were mostly
conducted on populations with pre-existing anxiety
or depression. Multistrain probiotics could be more
beneficial than individual strains in some, but not all,
cases. Ideally, research should compare single versus

multi-strain supplementation.

Frequently asked questions

Would probiotic supplementation have the same effect
in men and women?

This study recruited both men and women, though it was
predominantly (80%) made up of women and results
were not listed separately by gender. Other trials using

probiotic supplements have found both similar and dit-

fering effects among men and women. It is difficult to say

how this product would compare between genders.

Could the benefits of this supplement extend beyond
depression and anxiety?
Previous research using the same supplement has

shown improvements in gut barrier function and a

Previous research using the same
nown Improvements
in gut barrier function and a reductio

supplement has s

N migraines.

reduction in migraines. Additionally, a number of the
species used in this product (but different strains) have

shown cholesterol lowering effects, as well as contribut-

ing to improved immune function.

What | should know?

This study showed that healthy individuals consuming

a multispecies probiotic for four weeks experienced

a reduction in cognitive reactivity scores, which are a
marker of vulnerability to future depression. In particular,
these reductions were characterized by reduced aggres-

sive and ruminative thoughts in response to sad mood.

This trial could provide a basis for larger trials in more
diverse populations, possibly also testing the efficacy of

multi-strain versus single species probiotics. ®

We'll certainly be covering more trials on the gut-brain
axis in future issues of ERD. In the meantime, dis-
cuss the ones we've already reviewed over at the ERD

Facebook forum.

"
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The mainstay therapy for obesity management among
clinicians and researchers that don't specialize in obe-
sity treatment is providing advice along the lines of
eating fewer calories and/or burning more calories.
Obesity is not thought of as a disease, but as a sequel-
ae of laziness and lack of willpower. Many people say
“put the fork down” or “push yourself away from the
table,” implying that these are ways to manage obesi-
ty. Unfortunately, following this advice has a very low
success rate, which is why we need to shift the way we

think about obesity management.

To shift our perception of how to manage obesity, we
must first change our views of obesity itself. Instead of
being a result of sheer laziness, the pathophysiology

of obesity is actually quite complex. Sure, there is an
energy imbalance, leading to more energy stored as
opposed to burned, but the complexities go much deep-
er than this. Why does this happen? Does it happen the
same way in every person? Why can't people just lose

weight and keep it off? These questions are a good start-

management.

Many people say “put
down” or “push yourselt
table,” implying that these are ways
to manage obesity. Untfortunately,
following this advice has a very low
success rate, which is why we need to
shift the way we think about obesity

ing point to getting a deeper understanding of obesity.

Obesity as a disease

There was an uproar in the fitness community in 2013,
when the American Medical Association declared obe-
sity a disease. Many people questioned why someone
who eats too much and moves too little should be clas-
sified as having a disease. I can understand where this
sentiment comes from, when it is said by someone that
does not understand obesity. However, the term disease

describes obesity very well.

A disease is defined as “a condition of the living animal
or plant body or of one of its parts that impairs normal
functioning and is typically manifested by distinguish-
ing signs and symptoms.” In what ways does obesity not
fit this? How do other chronic diseases like hyperten-
sion and type 2 diabetes differ from obesity? You don’t
die from hypertension, you die from the end result

of hypertension (e.g. myocardial infarction (MI) or a

cerebrovascular accident). Same with type 2 diabetes.

the fork
away rrom the
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Obesity doesn't kill us through excess adipose tissue.
We die from the sequelae: obesity leads to hypertension,
which ends with an MI. If we aren’t looking at mor-
tality, but instead quality of life, then think about type

2 diabetes leading to neuropathy, which causes awful
pain. Obesity also results in a lower quality of life due
to conditions like obstructive sleep apnea and osteoar-
thritis, not to mention the many other affected aspects

of health and quality of life.

Obesity is the leading precursor to many of these chronic
diseases. If we want to prevent these diseases, shouldn’t
we be treating the underlying cause? The answer is yes,
of course. If we wouldn’t hold back giving someone
with type 2 diabetes a medicine, then why would we
not provide someone with obesity effective treatments?

We will get into effective treatment options later.

“But fat just sits there as an energy storage depot!” This
is where the pathophysiology of obesity gets really
interesting. We used to think of adipose tissue as an
inert substance, basically serving as a warehouse for
energy until when we needed it later. Researchers have
found that our fat is the largest endocrine organ in our
body! As readers of ERD are aware, there are hormones
called adipokines that our fat tissue releases. These
adipokines have various effects on our bodies, some
good, some bad. Where we store our fat has an effect on
the types of adipokines released as well. People with an

“apple” shape, with fat stored centrally (visceral) tend to
have the more deleterious types of adipokines, whereas
people with a “pear” shape (subcutaneous) tend to have

the more benign adipokine profile.

People with central obesity and the metabolic derange-
ments that result from this condition are said to have
adiposopathy, or sick fat. This term was coined by obe-
sity researcher and clinician Dr. Harold Bays. Not only
is the fat hormonally active, but due to its location (near
the liver and portal vein), a higher flux of free fatty

acids throughout the body is stored in the muscle, heart,

People
with central
obesity anc
the metabolic
aerangements
that result from
this condition
are said to have
adiposopathy,
or sick fat.

and other area of the body. The increase in free fatty
acids and adipokines are thought to be the cause of the
metabolic issues we see with obesity, like insulin resis-
tance, dyslipidemia, hypertension, and other conditions.

The idea of inert fat is old and needs to be buried.

What about people with the pear shape and subcutane-
ously stored adipose? The metabolic issues described
above may not be as relevant, but these people still have
a condition called fat mass disease. This is the conse-
quences of having too much body mass, as mentioned
above, and it includes osteoarthritis, obstructive sleep

apnea, and even symptoms like reflux.

Either way, obesity be considered a disease. If we think
issues caused by lifestyle shouldn't be called diseases,

then we should stop calling type 2 diabetes and hyper-
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tension diseases too. Yes, there are non-lifestyle causes
of the aforementioned diseases, but the same can be

said for obesity.

The cause(s) of obesity

Much to Gary Taubes’ dismay, the fault of obesity

doesn’t rest on the shoulders of a single macronutrient
like carbohydrates. While refined carbohydrates play a
role in the disease, there are many other strong factors

pushing us towards larger waistlines.

Obesity researcher and ERD reviewer, Dr. Stephan
Guyenet, often discusses food reward and hyper pal-
atability of food. What seems as simple as avoiding

certain high caloric foods becomes a much tougher task

when scientists are trying to create foods that cause our

brain wiring to short circuit and crave more of them.

Our appetite regulation also doesn't rely only on the
volume of food we eat. The layers of complexities run
much deeper. The adipokines mentioned above and the
subsequent inflammation can disrupt our appetite and
food reward signaling. This partially explains why it

might be hard to lose weight once we have gained it.

The microbiome is also involved (another favorite of
ERD readers). It's possible the bacteria in our guts con-
trol part of our appetite and cravings. Even viruses have

been implicated in weight gain, like adenovirus-36.

...] many of my patients use over
the counter antinistamines, which
could account tor a few pounds of
weight gain it used chronically.

As a physician, I often see patients who are taking
multiple medicines that are thought to be helpful for
certain symptoms or disease, but which cause weight
gain as a side effect. Kids are being put on powerful
antipsychotics for an off-label use, without regard that
they will likely experience weight gain and metabol-

ic derangement. Heck, many of my patients use over
the counter antihistamines, which could account for a
few pounds of weight gain if used chronically. For an
exhaustive list of medicines that cause weight gain, refer

to my book, The Fat Loss Prescription.

Of course, genetics also play a role in our body weight.
Researchers are constantly finding various single nucle-

otide polymorphisms (SNPs) related to our weight. We

can't do anything about our genetics. Even more annoy-
ing, we don’t have control over what our parents and
grandparents did, which may have had a large effect on
our weight, too. Epigenetics, another fun ERD topic,
has been studied more recently in the context of obesity.
Turns out the effect our parents had on us in utero was
stronger than we once thought, and we may be more
likely to store fat than if our parents had chosen difter-
ent lifestyles.

What can we do though?

Inevitably when I discuss this topic with someone who

is an “eat less, more more” pusher, they point out that
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we still do need to “eat less )
and move more.” They are I_Gt S 1
absolutely correct, but we

also need to find out how to

aceit,

dieting
get the individual to be able

to actually do so.

There is a reason that weight
regain after initial weight

loss is so common. The envi-
ronment, genetic, epigenetic,
biological, physiological, and
psychological drivers all col-

laborate to force us back the

wrong way. Think about all
of the people you know that
have obesity. Think of those
with obesity who have lost
weight. Have most kept it off
successfully? If most of the
people you know that have
had obesity in the past have
now lost the weight and kept
it off, then I want you to find
out their secret and patent it.

Research shows that unfor-

tunately lifestyle counseling

by itself is not very success-

ful. This is due to the factors described above.

Let’s face it, dieting is not fun and often our hunger
and cravings get the best of us. The forces that drive us
to regain are strong and we need strong treatments to

combat them.

As an obesity medicine specialist, my goal is to find the
linchpin in a patient’s road map for long-term obesity
success. This includes creating a lifestyle they can follow
for life, making sure they are not on any medicines that
cause weight gain or inhibit weight loss, and deciding

on whether they need a medicine and/or surgery that

IS Not
run and often
our hunger anc
cravings get the
nest of us. The
forces that drive
Us to regain are
strong and we
need strong
treatments to
combat them.

will help them with their
lifestyle.

Many fitness professionals
balk at the idea of a medi-
cine that helps with weight
loss. The truth is that these
medicines work in the brain
to actually help you “eat less
and move more.” Instead

of feeling miserable on a
diet and feeling driven to
eat highly palatable foods,

these medicines work in the

parts of the brain that con-
tain our appetite and food
reward centers to take the
edge off. As explained above,
our brains may not be func-
tioning properly due to our
weight and other factors.
Why not use a deemed safe
medicine to push back the
other way, toward weight

loss?

There are currently four
~ medicines approved for
long-term weight loss in the U.S. Each work in different
ways in our brain to help with lifestyle adherence. Since
safety is a concern, there are long-term trials currently
going on to ensure the adverse effects of these medi-
cines are minimal and that our treatment of obesity is

saving lives and/or improving quality of life.

While I am a medical bariatrician (nonsurgical weight
loss physician), I do understand that weight loss sur-
gery is actually the most powerful tool we have when
fighting obesity. Just like medicine, the surgery isn't a
magical procedure that automatically makes someone

lose weight and keep it off forever. Surgical weight loss

(=)



is another method that allows patients to stick to a life-
style over the long term and have a much higher chance
of success than without (in many cases). In fact, weight
regain (bariatric surgery recidivism) is common when

the new lifestyle is not adhered to.

There are multiple bariatric surgeries available today,
but the most common are the roux en y gastric bypass
and the vertical sleeve gastrectomy. It was thought these
worked by shrinking the size of our stomach and there-
fore our ability to eat large portions, but we are now

finding these procedures also affect the aforementioned

drivers of obesity (adipokines, gut hormones, micro
biome, etc). No matter the reason they work, they are the

most efficacious treatment we have right now for obesity.

So, do we still believe that obesity is just a matter of

“pushing ourselves away from the table?” As heard

from ERD reviewer and renowned obesity researcher
Dr. Arya Sharma at an obesity conference, we wouldn’t
tell someone with depression to just “cheer up.” Why
would we tell someone with obesity to just “eat less and

move more?” ¢

Dr. Spencer Nadolsky is a board certified Family Medicine Physician

and a Diplomate of the American Board of Obesity Medicine. He is
the medical editor for Examine.com. Dr. Nadolsky is the author of
The Fat Loss Prescription, now available on Amazon.com.

His love for lifestyle as medicine began in athletics, where he
worked using exercise and nutrition science to succeed in foot-
ball and wrestling. After wrestling at UNC Chapel Hill as a Tar Heel
heavyweight and earning a degree in exercise science, he head-
ed to Edward Via College of Osteopathic Medicine in Blacksburg.

During medical school, Dr. Nadolsky attended multiple obesity
medicine conferences and realized that he wanted to apply the same nutrition and exercise
information he learned during his athletics to the general population and health. After medical
school, he attended VCU’s Riverside Family Medicine Residency in Newport News to hone his
skills. He is currently practicing in Olney, Maryland. He launched the book Skinny on Slim and

has a blog called Through Thick and Thin.
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Introduction

Dietary supplements are sometimes erroneously per-
ceived as inherently healthy. And because of the way
many supplements are advertised, it’s easy to overlook that

improper administration can lead to adverse outcomes.

The classification of a supplement is defined in
the United States Dietary Supplement Health and
Education Act of 1994 (DSHEA) as a vitamin, miner-

al, herb or botanical, amino acid, and any concentrate,
metabolite, constituent, or extract of these substances.
In the U.S,, the Food and Drug Administration (FDA)
is the governing body that oversees the regulation of
dietary supplements. If a supplement has been report-
ed to be causing serious adverse events or reactions,
the FDA has the authority to pull it from the market.

However, no safety testing or FDA approval is required

before a company can market their supplement. The
lack of oversight authority given to the FDA has even
drawn the attention of late night talk shows hosts like
John Oliver, who humorously covered the issue in this

YouTube video.

Many adults are using one or more supplements to

address illnesses or symptoms, and to maintain or

improve health. Half of all U.S. adults have report-

ed using at least one supplement in the past 30 days.

Twelve percent of college students have reported taking

five or more supplements a week. Now, more than ever,

there are seemingly endless options to choose from.
The number of supplement products currently avail-

able on the market is thought to be in excess of 55,000.

Compare that to the mere 4,000 available in 1994, when
DSHEA was passed.

Furthermore, confidence in the safety and efficacy of
these supplements is very high despite the lack of rigor-
ous oversight by the FDA. A survey conducted by the
trade association, Council for Responsible Nutrition,

found that “85% of American adults ... are confident in

the safety, quality and effectiveness of dietary supple-

ments.” An independent survey has echoed these results,

finding that 67.2% of respondents felt extremely or
somewhat confident in supplement efficacy and 70.8%

felt extremely or somewhat confident about their safety.

While the majority of Americans trust in their sup-

plements, more than one-third have not told their

physician about using them. There are numerous docu-
mented drug-supplement interactions ranging from the

mild to the severe. The herb St. John’s Wort is thought

to be able to reduce symptoms in people with mild to
moderate depression. But this ‘natural’ supplement also

has 200 documented major drug interactions, including

some with common depression medication. However,
no good data currently exists to document how com-
mon adverse events related to dietary supplements may
be. The authors of the present study have used surveil-

lance data to try and fill this knowledge gap.

Due to DSHEA, supplements remain largely unreg-
ulated by the FDA. But dietary supplements are
becoming ever more popular, as about half of U.S.
adults report using one or more in the past 30 days.
Trust in the safety and efficacy of these supplements
also remains high. The authors of this study aimed
to investigate how many annual adverse events are

caused by improper supplement usage.

Who and what was studied?

The researchers looked at 10 years of data (2004-2013) to
estimate the adverse events associated with dietary sup-
plements in the United States from 63 different hospitals.
The selection of these hospitals was meant to be nation-
ally representative and included locations that had
24-hour emergency departments. Trained patient record
abstractors reviewed the reports from each hospital to
identify cases where supplements had been implicated

as the likely source of the adverse event. These abstrac-
tors have been trained to analyze and compile medical

information contained in patient records.
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Cases were scanned for emergency room visits where
the treating clinician had explicitly ascribed dietary
supplements as the root cause of the medical issue. This
included herbal or complementary nutritional products

such as botanicals, microbial additives, and amino acids,

in addition to micronutrients like vitamins and minerals.

Products that may typically be classified as food were
excluded, like energy drinks and herbal tea beverages.
Topical herbal items and homeopathic products were
included in the analysis even though they do not fall

under the regulatory definition of dietary supplements.

Adverse events were classified as anything causing
adverse or allergic reactions, excess doses, unsu-
pervised ingestion by children, or other events like
choking. Due to the non-standard death registration
practices among different hospitals, cases involving a

mortality were not included, as were any cases involv-

ing intentional self-harm, drug abuse, therapeutic

failures, nonadherence, and withdrawal.

Researchers examined patient records from 2004 to
2013 from 63 different hospitals. Cases where the
treating clinician had identified a supplement as

the cause of the medical emergency were extracted
from the dataset. However, deaths associated with or
caused by supplements were not included, as hospi-

tals differ in their practice of registering mortalities.

What were the findings?

Some of the major findings are summarized in Figure
1. Over 3,600 cases were identified within the prede-
termined 10-year period. The researchers extrapolated

from these data that the U.S. experienced an average

Figure 1: Supplement safety by the numbers
@
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of 23,000 supplement-related emergency department
visits per year, with estimates ranging from 18,600 to
27,400. Of these 23,000 emergency room visits, it was
calculated that about 2,150 (9.4%) of these result in
hospitalization. About 88% of these ER visits were
attributed to a single supplement, as opposed to inter-
actions or mixtures of multiple supplements. The
average age of patients treated for supplement-related
adverse events was 32 years, and the majority of these

cases were female.

Figure 2 shows age and supplement category related
results. About a quarter of ER visits involved people
between the ages of 20 to 34, but people older than 65
years old were more likely to have a visit that resulted

in hospitalization. Of patients above 65 admitted to the
ER, 16% had to be hospitalized. Surprisingly, one-fifth
of supplement-related ER visits were due to accidental
ingestion by children. When the data covering unsuper-
vised ingestion of dietary supplements by children was

not included, the researchers found that the majority

of ER visits (65.9%) were due to herbal or complemen-
tary nutritional products. The top five products in this
category included the following: weight loss (25.5%),
energy (10.0%), sexual enhancement (3.4%), cardiovas-
cular health (3.1%), and sleep, sedation, or anxiolysis
(i.e. anti-anxiety) (2.9%). Multivitamins or unspecified
vitamin products were the biggest contributors to ER

visits under the micronutrient product category.

ER visits also varied according to gender and age.
Weight loss and micronutrient supplements dispro-
portionately landed females in the ER, while sexual
enhancement and bodybuilding products largely affect-
ed males. Among patients younger than four years old
and adults over 65, micronutrients were the number
one cause of emergency department visits. This is in
contrast to the other age groups, where herbal and
complementary nutritional products were the biggest
contributor. In people ages five to 34, weight loss prod-
ucts or energy products were implicated in more than

50% of ER visits. Weight loss products mostly affected

Figure 2: Summary of which types of supplements lead to ER visits by age
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patients from 20 to 34 years of age, while the micro-
nutrients iron, calcium, and potassium mostly affected

those older than 65.

About 23,000 people go to the ER for supplement-re-
lated visits every year. The biggest contributors to
this are herbal or complementary nutritional prod-
ucts like weight loss and energy supplements, which
largely affect people between the ages of five to 34.
Females are more likely than males to end up in the
ER due to adverse supplement reactions. Those over
the age of 65 are most at risk for an ER visit due to
micronutrient supplements such as iron, calcium,

and potassium.

What does the study really
tell us?

While 23,000 annual supplement-related emergency vis-
its may sound high, this is less than 5% of pharmaceutical
product-related ER visits. However, these ER admittance

rates do not line up with the marketing that has promot-

ed dietary supplements as fundamentally healthy. That is,
the general public overwhelmingly perceives these prod-

ucts to be safe and effective, but the present data does not
support this notion (ERD readers excluded. We think

you are all ahead of the curve on this one).

However, it should also be noted that overall incidences
of supplement-related ER visits have remained con-
stant over time. No significant changes were detected
between 2004 and 2013 when accounting for popu-
lation increases. The only increase that occurred was
ER visits associated with micronutrient supplements,
which jumped 42.5%, from 3,212 to 4,578 cases in this

same time frame.

Unlike their highly regulated pharmaceutical coun-
terparts, there are no legal requirements for dietary
supplements to identify any potential adverse effects or
major drug interactions on their packaging. The lack of
adequate warning labels may be a contributing factor
to why histories of dietary supplement usage are rarely

obtained by clinicians. This can be due to a combina-

tion of clinicians not asking proper patient screening

questions and to a lack of disclosure by the patient.

Proprietary Blends

The FDA has established labeling standards dictating what must appear on a supplement’s

packaging. Manufacturers must list out each ingredient, and are required to display the amount

or percentage of daily value of those ingredients.

A proprietary blend falls under a slightly different set of regulations. Blends are a unique mix-

ture of ingredients that are typically developed by the manufacturer. The FDA requires that all

ingredients of a proprietary blend be listed on the label in descending order according to pre-

dominance of weight. While the amount of the blend as a whole must be listed, the amount of

each ingredientincluded in the blend does not.

Blends are used to help prevent the competition from knowing what the specific formulation is.

But it can also hide the fact that very little of an active ingredient may be in the bottle. So while

a proven performance enhancing ingredient like creatine may be listed in a proprietary blend, it

could be well below what is considered to be an effective dose.
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Given that there is a tendency to underreport sup-
plement usage, the researchers have noted that their
calculations of emergency department visits attributed
to supplement-related adverse events are probably an
underestimation. A further limitation was the relative-
ly small sample of hospitals used. But this method of
data collection is likely to yield more accurate results
over voluntary reporting despite the fact that volun-
tary reporting would have likely allowed for a larger

sample population.

While 23,000 annual supplement-related emer-
gency visits may not be a large contributor to ER
visits in the larger scheme of things, it does provide
a counter-narrative to the marketing that often
portrays supplements as always health promot-
ing. Supplements are not required to come with
labels warning of adverse events or potential drug
interactions, which can be a contributing factor to

supplement-related ER visits.

The big picture

The supplement industry is the wild west of nutrition.
By and large, DSHEA has hampered the ability of the
FDA to adequately regulate supplements. If you have
ever taken a supplement that makes a health claim,

you may have encountered this statement on the label:
“These statements have not been evaluated by the Food
and Drug Administration. This product is not intended
to diagnose, treat, cure, or prevent any disease.” While
all ingredients must be declared on the label, there is lit-
tle oversight to ensure that these ingredients are present
in the supplement, at the doses that are advertised on
the packaging. Under DSHEA, there is no requirement
for companies to provide any data to the FDA showing
that their supplement is safe and effective, unless they
are introducing a new or novel ingredient. It falls on
the FDA to show that a supplement is unsafe before any

action can be taken.

In light of this lack of regulatory oversight, if you are
currently taking or thinking about adding a supplement
to your diet, be sure to notify your doctor. Supplements
can interact with prescription medication or could
exacerbate certain medical conditions. Warfarin
(Coumadin) is a good example. It is a blood-thinning
medication that can be prescribed to people at risk of
forming blood clots. To ensure that the medication
works properly, these patients are usually placed on a
low vitamin K diet, as vitamin K plays an essential role
in forming blood clots. If these patients do not disclose
that they are taking a multivitamin with vitamin K,
multivitamins being one of the most commonly used
supplements, they could be putting themselves at risk

for developing unwanted clots.

Currently, the supplement industry is partially
policed by itself. Companies that market and sell
supplement products do not have to show the FDA
data of safety or efficacy in the same fashion that
pharmaceutical companies do. The FDA can step in
when a supplement has been shown to cause harm
and pull it from the market. It is important to dis-
cuss all supplements you may be taking with your
doctor to avoid unpleasant or dangerous interactions.
Be sure to tell them even if they do not ask during

your screening.

Frequently asked questions

Is there any way to ensure that I'm purchasing a quality
supplement??

There are companies out there that do supply third-par-
ty certifications to supplement manufacturers. These
companies will verify that the supplements listed on
the ingredient list are present in the concentrations
claimed. There are four major companies that provide
these certifications, which are shown in Figure 3: NSE

International, Informed Choice, Consumer Lab, and

U.S. Pharmacopeia. With the exception of Consumer
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Lab, all of these third-party certifiers print their seal on

the products they have screened.

The testing process often involves looking at the puri-
ty, strength, and bioavailability of the product. Good

manufacturing practices, which help to provide systems

that track proper design, monitoring, and control of the
manufacturing process and facilities, are also frequently
taken into account. Many employ continuous random
testing in order for a given supplement to remain cer-
tified. It is very important to note that these companies
do not test for efficacy. That is to say, these certifications
do not ensure that any health claims made about the

supplement are truthful.

What should | know?

While 23,000 dietary-supplement related ER visits may
not seem like a lot when compared to something like

the 610,000 deaths caused by heart disease every year

in the U.S., it is something that can be easily prevented

with education and awareness. Although supplement

related deaths were not included in the ER visit pro-
jection, which could lead to an underestimation, it is
also possible that emergency department physicians
may have incorrectly ascribed certain signs and symp-
toms to supplements, which could consequently lead to
overestimation. Essentially, the 23,000 annual ER visits

should be viewed as a very rough estimation.

If you are currently taking or planning to introduce

a supplement to your diet, be sure that you are con-
suming the recommended dose for that product and
consult your doctor before hand. Supplements are not
automatically beneficial for health, no matter what the
marketing says. Treat dietary supplements the way you
would treat medication, with caution and respect for

their ability to both help and harm your health. ®

An incredibly effective supplement may also be incred-
ibly harmful given the right (well ... wrong) context.
Talk about the under-discussed issue of supplement

safety at the ERD Facebook forum.

Figure 3: Third-party supplement certifications
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http://www.fda.gov/Food/GuidanceRegulation/CGMP/ucm079496.htm
http://www.fda.gov/Food/GuidanceRegulation/CGMP/ucm079496.htm
http://www.cdc.gov/heartdisease/facts.htm
https://www.facebook.com/groups/examineERD/permalink/920548738033031/

In closing...

Thanks again for reading ERD. We enjoy helping people stay up to date on research,

whether you're dietitians, trainers, physicians, or simply people interested in improv-

ing your health.

Click here to learn more about how Examine.com evolved over the past five years.

ERD delivers an unbiased analysis
of the latest research on supplements
and nutrition. They do a great job of
translating complex science for a smart
general audience.

- Stephan Guyenet

Click here

to buy ERD

(on sale only until March 17 midnight EST)

Kamal Patel, Editor-in-Chief
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