An Innovative Medical Food
Reduces Gastrointestinal
Symptoms and Beneficially Alters
Gut Microbiota in Adults with IBS
and IBD

A Multi-Clinic, Open-Label Study

BACKGROUND

The most common gastrointestinal (Gl) disorder, irritable bowel
syndrome (IBS), affects approximately 11% of the global
population.! Less prevalent, inflammatory bowel disease (IBD),
including Crohn’s disease and ulcerative colitis (UC), affects 1
to 1.3 million people in the U.S. and celiac disease affects
about 1% of the general U.S. population.24

Compromised gut function, mucosal inflammation, and
dysbiosis (alteration of the intestinal microbiota) contribute to
the pathogenesis of IBS, IBD, and celiac disease.>10 Due to
the high prevalence of nutrient deficiencies in individuals with
IBD and celiac disease (as a result of nutrient malabsorption
and malnutrition), nutritional support is recommended in
addition to current clinical management plans.11-13

This Innovative Medical Food is formulated to provide
nutritional support in the management of compromised gut
function associated with digestive disorders and
malabsorption. These symptoms may be associated with IBS,
IBD, and celiac disease. This medical food provides a unique
blend of macronutrients, micronutrients, and exclusive
prebiotics selected for their ability to improve gut function,
nutrient absorption, and intestinal microbiota.

OBJECTIVE

The primary objective of this study was to observe the effect
of the Innovative Medical Food on GI symptoms and quality of
life in adults with previously diagnosed IBS, IBD, and celiac
disease. Exploratory aims were to determine the effect of
Innovative Medical Food on a comprehensive stool analysis
panel.

METHODS

This was an open-label study conducted under the guidance of
the Functional Medicine Research Center® (Gig Harbor, WA),
the clinical research arm of Metagenics, Inc. Participants were
recruited from 4 U.S. clinic sites of medical, osteopathic, and
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naturopathic doctors. Adults aged 21 to 75 y/o with a previous
diagnosis of IBS, UC, Crohn’s disease, or celiac disease were
eligible to join the study. Participants were instructed to
consume 1 serving (2 scoops) of the Innovative Medical Food
twice daily for 6 weeks.

At baseline and study end, participants completed the

Gastrointestinal Quality of Life Index (GIQLI), a validated 36-
item questionnaire that was designed for patients with

disorders of the esophagus, stomach, gallbladder, pancreas,
small intestine, colon, and rectum.** The GIQLI yields a total
score and 4 subdomain scores, and can detect change over
time; higher scores are consistent with a better quality of life.

In addition, participants were asked to complete condition-
specific questionnaires: the Digestive Symptom Frequency
Questionnaire (DSFQ) if they had IBS, or the Quality of Life in
Inflammatory Bowel Disease Questionnaire (IBDQ) if they had
|BD_15—18

Stool samples were collected at baseline and study end. They
were analyzed using the Genova Gl Effects® Comprehensive
Stool Profile to assess gut microbiota short-chain fatty acid
(SCFA) levels and biomarkers that indicate digestive and
absorptive function, gut inflammation, and immunology.1®

Most data are expressed as mean+SD. Changes from baseline
to 6 weeks were analyzed using 2-sided paired t-tests. Gut
microbiota PCR data were log-transformed prior to analysis. A
value of p<0.05 was considered statistically significant.

RESULTS

Participant Characteristics

Twelve individuals completed the study. Three additional
participants began the study, but dropped out citing Gl upset,
worsening of pre-existing Gl symptoms, and an acute illness
unrelated to the study intervention.

The individuals that completed the study were 7 men and 5
women ranging in age from 22-60 (mean 31.4+10.5 y/o) with a
mean weight of 162.8+33.1 Ib. and a mean BMI of 23.8+3.4
kg/m2. They identified racially as White (8), White/Native
American (2), Black (1), or Hispanic/Latino (1). The pre-
existing conditions that made them eligible for the study were
IBS (7), UC (4), and celiac disease (1).

Gl Symptoms and Quality of Life (GIQLI) Scores Improved
All participants, regardless of their pre-existing condition, were
asked to complete the GIQLI. Overall, total scores improved by
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a mean of 20.8% (p=0.020) from baseline to the end of the
study (Table 1). Scores for the GI symptoms domain and the
social function domain also improved significantly.

Table 1. GIQLI scores at baseline and 6 weeks among
participants who completed the study

Scores Mean P Score

% value range
change

Total Baseline: 94.3+25.5 20.8% 0.020 0-144

score 6 weeks: 109.4+19.2

Subdomain

Gl Baseline: 53.3+10.3 18.1% 0.022 0-76

symptoms 6 weeks: 61.4+7.7

Social Baseline: 10.7+3.8 18.4% 0.004 0-16

function 6 weeks: 12.3+3.7

Emotional Baseline: 12.0+5.8 46.5% 0.139 0-20

function 6 weeks: 14.7+ 4.5

Physical Baseline: 15.6+7.4 36.5% 0.164 0-28

function 6 weeks: 17.8+6.1

IBDQ Scores Showed a Trend Toward Improvement

The 4 participants with UC also completed the IBDQ, which
yields a total score and 4 subdomain scores. The total score
improved by a mean of 43.6% (p=0.078), and the systemic
symptoms subdomain score improvement of 66.9% was
statistically significant (p=0.0002). The 7 participants with IBS
also completed the DSFQ and indicated a minor improvement
in mean score by 10.3% (p=0.522).

Enhanced Production of SCFAs, Including Butyrate

Total SCFA levels include the sum of butyrate, acetate, and
propionate. After 6 weeks, butyrate levels increased by a mean
of 72.7% (p=0.022; Figure 1) and total SCFA levels increased
by a mean of 72.2% (p=0.026; Figure 1).

Roseburia spp. and Faecalibacterium prausnitzii are butyrate-
producing microbiota.2 The Gl Effects® Comprehensive Stool
Profile identifies commensal (normally present) bacteria via
PCR. In this study, Roseburia spp. and Faecalibacterium
prausnitzii levels increased 7-fold (p=0.063) and 18-fold
(p=0.032) on average, respectively (p values were calculated
using paired t-tests of the log transformed data).

Resolution of Potentially Harmful Microorganisms

In addition to identifying commensal bacteria, the Gl Effects®
Comprehensive Stool Profile also identifies bacteria and yeast
using traditional culture methods and mass spectrometry. The
identified species may be classified as potentially harmful
bacteria. Out of the 12 participants that completed the study, a

total of 8 potentially harmful bacteria species were identified at
baseline. At the end of the study, 7 of the 8 total potentially
harmful bacteria species were no longer detected. In contrast,
only 2 potentially harmful strains (not identified at baseline)
were present at the end of the study.
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Figure 1. Levels of total SCFAs and butyrate at baseline and 6 weeks
among participants who completed the study. Error bars indicate
standard deviation. *p<0.05.

Increased Levels of Bifidobacterium

After 6 weeks, levels of Bifidobacterium spp. increased on
average by 19-fold (p=0.026 via a paired t-test of the log
transformed data; Figure 2).
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Figure 2. Levels of Bifidobacterium spp. at baseline and 6 weeks.
Paired t-test was conducted on log-transformed data. *p<0.05.



DISCUSSION

Proposed Mechanisms of Innovative Medical Food
Ingredients

Altering the composition of the intestinal microbiota using
prebiotics holds promise as a therapeutic strategy for
addressing compromised gut function associated with these
Gl conditions.®21.22 This Innovative Medical Food contains a
proprietary blend of prebiotics: a nature identical 2'-
fucosyllactose (2'-FL) and isomalto-oligosaccharides (IMOs).
Prebiotics are non-digestible food and plant ingredients, mostly
small carbohydrate polymers known as oligosaccharides,
which beneficially affect the host through their selective
metabolism in the intestinal tract.23

2'-FL is a prebiotic found in human breast milk. Several
functions have been attributed to 2'-FL, including the ability

to support the growth of beneficial microbiota (including
Bifidobacterium), inducing the production of SCFAs (an energy
substrate for colonic epithelial cells), and regulating gut motility
(by reducing the frequency and velocity of contractions).24-29

2'-FL also supports Gl health by blocking certain potentially
harmful bacterial strains from adhering to their host cell
receptors; 2’-FL mimics host cell surface receptors and acts as
a decoy.?’ 2'-FL has been shown to act as an anti-adhesive
antimicrobial to Campylobacter jejuni, Vibrio cholera,
Escherichia coli, and Norovirus.27:30:31

IMOs are a well-tolerated prebiotic soluble fiber. Short chain
oligosaccharides, like IMOs, support the production of SCFAs
as end products of Gl fermentation. These molecules decrease
intra-luminal pH, directly inhibit the growth and activities of
harmful microorganisms, and encourage the growth of
Bifidobacterium, which compete with potentially harmful
microorganisms for nutrients and epithelial adhesion sites.32-35

Patients with IBS and IBD have lower levels of butyrate-
producing microorganisms.36:37 For example, Roseburia
hominis and Faecalibacterium prausnitzii are butyrate-
producing species known to be deficient in patients with IBD;
both species display an inverse correlation with UC disease
activity.38 Butyrate-producing bacteria improve intestinal barrier
function and reduce methane-producing microorganisms in the
human colon, which may reduce abdominal gas.3¢ Previous
research has shown that exogenous butyrate shows promise
as a novel therapy for IBS and IBD.3940

It is plausible that the mechanism for increased production of
SCFAs including butyrate, increased levels of Bifidobacterium,
and reduction of potentially harmful microorganisms in the
study subjects may be related to the Innovative Medical Food
key ingredients, such as 2'-FL and IMOs. These changes may
have contributed to the reduction in GI symptoms
demonstrated in this study.

SUMMARY

This open-label, multi-clinic study in 12 patients with digestive
disorders demonstrated that consuming 2 servings daily of the
Innovative Medical Food for 6 weeks:

¢ Reduced GI symptoms and improved overall Gl quality of life
¢ Increased production of SCFAs, including butyrate

o Increased levels of Bifidobacterium spp.

¢ Reduced potential harmful intestinal microbiota

Despite the limited sample size in this preliminary study, the
Innovative Medical Food offers promise as a novel nutritional
therapy for patients with compromised gut function. Further
research is recommended to confirm these results in a larger
patient population under controlled conditions.
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