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Part Il: Response to George Kent, World Nutrition

By: David Kyle, PhD
Chief Scientific Officer, Evolve BioSystems

Although B. infantis has been a part of infant nutrition for millennia, we chose to
proactively assess (not assume) safety and tolerance through undertaking a well-controlled
clinical trial and having an independent panel look at safety through the GRAS process.!
Furthermore, over 40 well-controlled clinical trials have used B. infantis alone, or in combination
with other probiotics over the past 20 years. Probiotics including B. infantis and other organisms
have been produced routinely by well controlled fermentation, harvesting, and drying processes
under principals of Good Manufacturing Practice for decades. Although some of these processes
are slightly different between organisms, and may be patented, they are generally all quite
similar.

The loss of B. infantis in the infant gut microbiome appears to be a global issue and is
more limited by regional economic development and medical practice. Scientific studies from
Northern Europe and Australia have indicated that although many other species of
Bifidobacterium were detected in the gut microbiome, B. infantis was not observed in those
studied populations.2** In our own work in the USA, we have published that the
Bifidobacterium species in control babies were predominantly B. longum subsp longum and B.
breve and in supplementary data to that publication, a table listed six Bifidobacterium species
accounting for 100% of the total Bifidobacterium reads, with B. infantis absent from that list.>
This does not reflect a measurement error since 100% of the B. infantis-supplemented infants in
this trial had a gut microbiome that was dominated by B. infantis to levels of over 80% of the
total microbiome as long as those babies were being breastfed. Therefore, the statement that 9
out of 10 babies are missing B. infantis is indeed observed worldwide but limited to the highly
developed nations. Finally, Henrick et al. reported a significant shift in stool pH of breastfed
infants from about 5.0 in the 1920s to over 6.0 today.® These are precisely the differences we
were seeing in our clinical trial between infants whose gut microbiomes were colonized with B.
infantis versus those that were missing B. infantis. Since the average stool pH of infant in
America today is around 6.0, it is logical to conclude that most of these babies are lacking B.
infantis.

There are likely three main reasons why B. infantis is missing in the infant gut
microbiome today. First, when infants are fed formula rather than human breastmilk, the gut
microbiome is not exposed to the full complement of human milk oligosaccharides (HMOs).
Therefore, in the absence of HMOs, there is no longer a selective growth medium for B. infantis
in the infant gut. This limits the competitive advantage naturally provided to B. infantis relative
to other opportunistic invaders. Second, delivery by Cesarean section and modern hygienic
conditions in delivery rooms significantly decreases the likelihood of the fecal-oral transfer of B.
infantis from the mother’s gut microbiome to the infant. Thirdly, and most importantly, if the
mother does not have B. infantis herself, there is no way she can pass it on to her infant. Through
generational and repeated lifetime use of antibiotics today, our gut microbiome diversity has
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been significantly reduced and because of the sensitivity of B. infantis to antibiotics it is one of
the first microbes to be lost from the mother’s microbiome.”3°

B. infantis is not a “fortifier for breastmilk” and it would be improper to think of it as
such because human breastmilk already has all the nutrients required for the healthy growth of an
infant up to the first 6 months of life. After that point, additional calories can be provided by
combining breastmilk with complementary foods. | believe this is a general understanding that
health care professionals and Evolve alike underscore. B. infantis, on the other hand, is naturally
provided to the infant from mom’s colonic flora by a fecal-oral transfer that takes place at birth.
This natural transfer has likely gone on for millions of years. Ironically, without the B. infantis
component of this symbiosis, the HMOs that make up 15% of the nutritional value of the
breastmilk go unutilized by the infant and instead are excreted in the stool.? If, however, B.
infantis is present, this symbiosis is established, and those HMOs are converted to components
(e.g., acetate and lactate) that are readily usable by the infant.

Many health agencies are not necessarily at the front end of medical/scientific discovery
and understanding. Indeed, the historical record is full of examples in which researcher’s
findings were initially dismissed, yet ultimately vindicated as the accepted doctrine (or dogma)
was disproven. On May 20", 1747, Dr. James Lind, a naval surgeon on the HMS Salisbury,
undertook the first clinical nutrition experiment that ultimately established that the juice from
lemons and limes significantly improved the condition known as scurvy. He had the outrageous
hypothesis that the condition was a consequence of something missing in the diet (now known as
Vitamin C) which was wholly disregarded by the medical establishment at the time. Rather, the
common dogma at the time was that scurvy was a “disease of internal putrefaction brought on by
faulty digestion caused by the hardships of life at sea and the naval diet”.** In 1981, Dr. Barry
Marshall, a young doctor in his third year of medical training in Australia noticed that S-shaped
bacteria were present in many biopsy specimens from patients with ulcers and stomach cancer.
In the years that followed he proposed that ulcers, long believed by the medical establishment to
be caused by stress, was actually caused by the presence of Helicobacter pylori and that it might
be cured by simple antibiotic treatment. Disregarded by medical institutions for years, he finally
did a test on himself, proved his theory to be true, and ultimately shared the Nobel Prize for
Medicine in 2005 with his colleague Dr. J. Robin Warren. These are just two of many examples
in history where novel and simple ideas, which challenged the general medical understanding at
the time, but which were based on solid scientific observations and theory, went on to
magnificently impact public health. | am sure that many people, educated or otherwise, in the
late 1700’s and the late 1900°s asked the same unanswerable question posed by Dr. Kent.

Finally, we would like to point out that although the Bill & Melinda Gates Foundation
and Horizons Ventures led the last financing round for the Company, the majority of the
investment came from other investors and we believe that the collective rationale for their
investment is well elucidated in the publicly disclosed press release.*?

Editor’s Note: David Kyle and Tracy Shafizadeh state that they are both employees of Evolve
BioSystems, maker of Evivo.

145



World Nutrition 2019;10(1):144-146

References

1.

10.

11.

12.

Smilowitz, Jennifer T., et al. "Safety and tolerability of Bifidobacterium longum
subspecies infantis EVCO001 supplementation in healthy term breastfed infants: a phase |
clinical trial." BMC pediatrics 17.1 (2017): 133. https://doi.org/10.1186/s12887-017-
0886-9

Vatanen, Tommi, et al. "Variation in microbiome LPS immunogenicity contributes to
autoimmunity in humans.” Cell165.4 (2016): 842-853.
https://doi.org/10.1016/j.cell.2016.04.007

Grzeskowiak, Lukasz, et al. "Distinct gut microbiota in southeastern African and northern
European infants.” Journal of pediatric gastroenterology and nutrition 54.6 (2012): 812-
816. 10.1097/MPG.0b013e318249039¢c

Young, Sarah L., et al. "Bifidobacterial species differentially affect expression of cell
surface markers and cytokines of dendritic cells harvested from cord blood.” Clin. Diagn.
Lab. Immunol. 11.4 (2004): 686-690. https://doi.org/10.1128/CDL1.11.4.686-690.2004
Frese, Steven A., et al. "Persistence of Supplemented Bifidobacterium longum subsp.
infantis EVCOO0L1 in Breastfed Infants.” MSphere 2.6 (2017): e00501-17.
https://doi.org/10.1128/mSphere.00501-17

Henrick, Bethany M., et al. "Elevated fecal pH indicates a profound change in the
breastfed infant gut microbiome due to reduction of Bifidobacterium over the past
century." MSphere3.2 (2018): e00041-18. https://doi.org/10.1128/mSphere.00041-18
Bokulich, Nicholas A., et al. "Antibiotics, birth mode, and diet shape microbiome
maturation during early life." Science translational medicine 8.343 (2016): 343ra82-
343ra82. https://doi.org/10.1126/scitransImed.aad7121

Yassour, Moran, et al. "Natural history of the infant gut microbiome and impact of
antibiotic treatment on bacterial strain diversity and stability.” Science translational
medicine8.343 (2016): 343ra81-343ra81. https://doi.org/10.1126/scitransImed.aad0917
Stearns, Jennifer C., et al. "Intrapartum antibiotics for GBS prophylaxis alter colonization
patterns in the early infant gut microbiome of low risk infants." Scientific reports 7.1
(2017): 16527. https://doi.org/10.1038/s41598-017-16606-9

Underwood, Mark A., et al. "Bifidobacterium longum subspecies infantis: champion
colonizer of the infant gut.” Pediatric research 77.1-2 (2015): 229.
https://doi.org/10.1038/pr.2014.156

Wikipedia contributors. "Scurvy.” Wikipedia, The Free Encyclopedia. Wikipedia, The
Free Encyclopedia, 17 Mar. 2019. Web. 20 Mar.

2019. https://en.wikipedia.org/w/index.php?title=Scurvy&oldid=888118609

Evolve BioSystems. “Evolve BioSystems Announces $40 Million Series C Financing to
Expand its Flagship Infant Probiotic Product Evivo.” Evolve BioSystems Press Release,
Jun 13, 2018. https://www.prnewswire.com/news-releases/evolve-biosystems-announces-
40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-
300665298.html Accessed 20 March 2019.

146


https://doi.org/10.1186/s12887-017-0886-9
https://doi.org/10.1186/s12887-017-0886-9
https://doi.org/10.1186/s12887-017-0886-9
https://doi.org/10.1186/s12887-017-0886-9
https://doi.org/10.1016/j.cell.2016.04.007
https://doi.org/10.1016/j.cell.2016.04.007
http://dx.doi.org/10.1097/MPG.0b013e318249039c
http://dx.doi.org/10.1097/MPG.0b013e318249039c
https://doi.org/10.1128/CDLI.11.4.686-690.2004
https://doi.org/10.1128/CDLI.11.4.686-690.2004
https://doi.org/10.1128/mSphere.00501-17
https://doi.org/10.1128/mSphere.00501-17
https://doi.org/10.1128/mSphere.00041-18
https://doi.org/10.1128/mSphere.00041-18
https://doi.org/10.1126/scitranslmed.aad0917
https://doi.org/10.1126/scitranslmed.aad0917
https://doi.org/10.1038/s41598-017-16606-9
https://doi.org/10.1038/s41598-017-16606-9
https://doi.org/10.1038/pr.2014.156
https://doi.org/10.1038/pr.2014.156
https://en.wikipedia.org/w/index.php?title=Scurvy&oldid=888118609
https://en.wikipedia.org/w/index.php?title=Scurvy&oldid=888118609
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html
https://www.prnewswire.com/news-releases/evolve-biosystems-announces-40-million-series-c-financing-to-expand-its-flagship-infant-probiotic-product-evivo-300665298.html

	Part II: Response to George Kent, World Nutrition
	Part II: Response to George Kent, World Nutrition
	References
	References


