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Dear Editor,

In a recent issue of World Nutrition Journal (2018;9(3):153-162), Dr. George Kent called into
guestion the ability for a food product to be both new and safe. He specifically used Evivo®
infant probiotic (B. infantis EVC001) as an example of his point, in which he inaccurately
represents the scientific data, safety and biological rational for use of the product. Here we
respond to Dr. Kent’s previously published article and address each inaccuracy.

Patentability and Safety are different issues

Firstly, we share Dr. Kent’s passion about ensuring that products intended for use by infants
and adults alike, are rigorously tested for safety and labelled appropriately for their use before
they are introduced into commerce. Patents, however, are granted on the basis of novelty,
inventiveness, and utility, and not safety. For example, a probiotic organism that is in common
use the in the food system and considered safe, may still be manufactured, presented, or
packaged in a novel and patentable way to improve the product’s quality or convenience of
use. Patent offices around the world have literally millions of examples of such inventive
improvements, and the assumption that food products cannot be patentable and safe at the
same time is a misinterpretation of the concept of intellectual property that dates back to
England in 1624. So, the answer to the question of can a food product be patentable and safe
is, of course, yes.

Historic Prevalence of B. infantis in human populations

Bifidobacterium longum ssp infantis (B. infantis) is an organism that has been passed on from
mother to infant during the birthing process for millennia, through a fecal oral transfer of the
mother’s microbiome to her infant. We know this because B. infantis has a unique set of
genes!. that coevolved with humans to convert undigestible human milk oligosaccharides
(HMOs) comprising about 15% of the nutrients in human milk into smaller molecules (e.g.,
acetate and lactate) that are useable fuels for the infant?. These compounds also create a gut
environment that protects the newborn infant from invasion by many opportunistic
enteropathogens. A probiotic organism like B. infantis, or any other substance used in food
prior to January 1, 1958, is asserted to be safe by a historical use precedent under the Food,
Drug, and Cosmetic Act. In 1913, Dr. Logan, a pediatrician at the Royal College of Physicians in
Edinburgh described the stool of the breastfed baby at the time as looking like “films of almost
pure culture” 3. He then went on to describe the culture as gram positive bacteria which he
referred to as B. bifidus (now renamed as Bifidobacterium). Although we cannot be sure that
Logan’s Bifidobacterium was indeed B. infantis, this would be the most likely candidate as it is
consistent with Logan’s written observations and we now know that B. infantis is the dominant
consumer of HMOs?.

Establishing the Safety of Evivo
Notwithstanding the above historical references, Evolve BioSystems further engaged an
independent expert panel (a GRAS Panel) of four highly qualified professors from the U.S. with
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expertise in Pediatrics, Toxicology, Nutrition, and Food Science to review the totality of the peer
reviewed published literature and make an independent assessment of the safety of this
organism for its intended use in newborn infants. Under sections 201(s) and 409 of the Food
Drug and Cosmetics Act, “general recognition of safety [of a food substance] through scientific
procedures requires the same quantity and quality of scientific evidence as is required to obtain
approval of the substance as a food additive.” Through its deliberations, the panel reviewed
and opined on the phenotypic and genotypic characterization of Evolve’s B. infantis EVC001,
the manufacturing process, the intended use and dietary intake, animal safety studies, the
history of the safe use of B. infantis in foods, and they reviewed 41 human clinical studies
completed with B. infantis either as single strain or in multi-strain products. A key publication

in their analysis was the Safety and Tolerance assessment completed using B. infantis EVC001%.
The conclusion of these experts after this extensive review was: “Following independent, critical
evaluation of such data and information, the Panel unanimously concluded that under the
conditions of intended use as a FSDU [Food for Special Dietary Use] for term infants (0 to 12
months of age) consuming human milk as all or part of their diet, B. infantis EVC001 freeze-dried
powder, meeting appropriate food-grade specifications and manufactured in accordance with
current Good Manufacturing Practices (cGMP), is GRAS based on scientific procedures.” B.
infantis EVCO01 has also been evaluated by Health Canada for safety and efficacy in infants 0-12
months and received marketing approval in 2017.

The B. infantis/Human Breast Milk Symbiosis

Dr. Kent inaccurately states in his article that Evivo claims widespread deficiencies in women’s
breastmilk and that Evivo is used to remedy these deficiencies. This is an unfortunate
misinterpretation of the rational for use of Evivo, as it is the absence of B. infantis in the general
infant population that is the problem, not deficiencies in breastmilk. Evolve BioSystems is a
strong supporter of breast feeding and recognizes that human breast milk contains all the
nutrients required to feed a growing baby, and its gut microbiome. Indeed, research completed
in the past few years has clearly indicated that when B. infantis is combined with the HMOs
from human milk, it will dominate the infant microbiome as first demonstrated by Logan in
1913, and as can now be seen today in many populations that have minimal contact with the
Western world>®7:8, However, the absence of B. infantis in infants from most Western
populations today is exemplified by many publications in the peer reviewed literature where
the infant gut microbiome has been investigated ®1%11 | Although Bifidobacterium may be
present at levels of about 30% relative abundance, it is limited to species other than B. infantis.
In a randomized control trial where B. infantis EVC001 was provided to half of a cohort of
breastfed babies, there was a 100% response rate in conversion of the gut microbiome to one
dominated by B. infantis'®, whereas none of the 33 infants in the control infant group had any
detectable levels of B. infantis. Furthermore, the HMOs and the energy associated with them
were being lost in the feces of the control group babies. The generational and repeated use of
antibiotics which results in decreased microbiome diversity is likely the reason for the loss of B.
infantis in Western societies!?. The good news is that when B. infantis ECV001 (Evivo) is given
back to the baby, HMOs in breastmilk can be fully converted to important fuels like acetate and
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lactate that can be utilized directly by the baby and, at the same time, lower the intestinal pH to
a level that reduces the growth of many enteropathogens, as described previously'34,

Growing Data Supports a Mechanism of Action

Additional peer-reviewed data are now pointing to at least five important and immediate
outcomes when the original symbiosis between breastmilk HMOs and B. infantis is
reestablished. First, and foremost, levels of virulent pathogens such as Escherichia coli,
Klebsiella oxytoca, Clostridia difficile and Staphylococcus aureus are all reduced in the gut by
over 90% at a critical time (the first 100 days of life) where the infant’s own immune system is
being educated!>%'7. Maldevelopment of the immune system in these early days has been
proposed to be associated with later development of autoimmunity including Type 1
Diabetes!®'®. Second, breastmilk HMOs are fully utilized through conversion to acetate and
lactate, which lower the gut pH and provide fuel to the gut epithelium?°, Third, the stooling
frequency is decreased, and its consistency improved?, reflective of stooling patterns reported
in the US in the 1920s*. Fourth, the antibiotic resistance gene load (primarily associated with
virulent pathogens) is significantly reduced, mirroring observations of infants naturally
colonized by B. infantis'>?°. Finally, elevated levels of B. infantis in the infant gut has been
associated with significantly improved vaccine responses?’.

In Conclusion

Due to its unique symbiosis with the HMOs found in breast milk, B. infantis has been shown to
provide a number of important benefits to the newborn infant that cannot be provided by any
other “probiotics” or bacterial species. This mechanism of pathogen colonization resistance
whereby mom first provides a seed for the infant’s microbiome from her own microbiome
through the process of vaginal delivery, and then recruits a unique microbiome composition in
her baby’s gut by providing B. infantis-selective food for the baby (i.e., breast milk) creates a
protective gut microbiome to protect her baby from pathogen invasion at a time when her
baby is not yet capable of mounting its own protection. Although this appears to be an ancient
protective mechanism, it was only recently discovered by working backwards through the
mechanistic data, showing that B. infantis has been disappearing in the Western world for the
past 50 years or more. Indeed, one can argue that we have been the unwitting participants in a
worldwide infant gut microbiome remodeling experiment over the past 100 years through a
perfect storm of multigenerational antibiotic use, increased frequencies of C-Section deliveries,
and the early replacement of breast milk with HMO-deficient infant formulas. However, now
that we know what is missing, we can safely and easily restore B. infantis to the infant gut
microbiome and solve for the unintended consequences of these important medical and
dietary interventions.

EDITOR'S NOTE: David Kyle and Tracy Shafizadeh have declared that they are both employees
of Evolve BioSystems, maker of Evivo
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