Infant Bacterial Therapeutics

Disclaimer
You must read the following before continuing. The following applies to this document and the information provided in this presentation by Infant Bacterial Therapeutics AB
(publ) (the “Company”) or any person on behalf of the Company and any other material distributed or statements made in connection with such presentation (the
“Information”), and you are therefore advised to carefully read the statements below before reading, accessing or making any other use of the Information. In accessing the
Information, you agree to be bound by the following terms and conditions.
The Information does not constitute or form part of, and should not be construed as, an oﬀer of invitation to subscribe for, underwrite or otherwise acquire, any securities of
the Company or a successor entity or any existing or future subsidiary or aﬃliate of the Company, nor should it or any part of it form the basis of, or be relied on in
connection with, any contract to purchase or subscribe for any securities of the Company or any of such subsidiaries or aﬃliates nor shall it or any part of it form the basis
of or be relied on in connection with any contract or commitment whatsoever. Speciﬁcally, this presentation does not constitute a “prospectus” within the meaning of the
U.S. Securities Act of 1933, as amended.
The Information may not be reproduced, redistributed, published or passed on to any other person, directly or indirectly, in whole or in part, for any purpose. The
Information is not directed to, or intended for distribution to or use by, any person or entity that is a citizen or resident of, or located in, any locality, state, country or other
jurisdiction where such distribution or use would be contrary to law or regulation or which would require any registration or licensing within such jurisdiction. The Information
is not for publication, release or distribution in the United States, the United Kingdom, Australia, Canada or Japan, or any other jurisdiction in which the distribution or
release would be unlawful.
All of the Information herein has been prepared by the Company solely for use in this presentation. The Information contained in this presentation has not been
independently veriﬁed. No representation, warranty or undertaking, express or implied, is made as to, and no reliance should be placed on, the fairness, accuracy,
completeness or correctness of the Information or the opinions contained herein. The Information contained in this presentation should be considered in the context of the
circumstances prevailing at that time and has not been, and will not be, updated to reﬂect material developments which may occur after the date of the presentation. The
Company may alter, modify or otherwise change in any manner the content of this presentation, without obligation to notify any person of such revision or changes.
This presentation may contain certain forward-looking statements and forecasts which relate to events and depend on circumstances that will occur in the future and which,
by their nature, will have an impact on the Company’s operations, ﬁnancial position and earnings. The terms “anticipates”, “assumes”, “believes”, “can”, “could”, “estimates”,
“expects”, “forecasts”, “intends”, “may”, “might”, “plans”, “should”, “projects”, “will”, “would” or, in each case, their negative, or other variations or comparable terminology
are used to identify forward-looking statements. There are a number of factors that could cause actual results and developments to diﬀer materially from those expressed or
implied in a forward-looking statement or aﬀect the extent to which a particular projection is realised. Factors that could cause these diﬀerences include, but are not limited
to, implementation of the Company’s strategy and its ability to further grow, risks associated with the development and/or approval of the Company’s products candidates,
ongoing clinical trials and expected trial results, the ability to commercialise IBP-9414 or IBP-1016, technology changes and new products in the Company’s potential
market and industry, the ability to develop new products, the impact of competition, changes in general economy and industry conditions and legislative, regulatory and
political factors. While the Company always intends to express its best judgment when making statements about what it believes will occur in the future, and although the
Company bases these statements on assumptions that it believe to be reasonable when made, these forward-looking statements are not a guarantee of its performance,
and you should not place undue reliance on such statements. Forward-looking statements are subject to many risks, uncertainties and other variable circumstances. Such
risks and uncertainties may cause the statements to be inaccurate and readers are cautioned not to place undue reliance on such statements. Many of these risks are
outside of the Company’s control and could cause its actual results to diﬀer materially from those it thought would occur. The forward-looking statements included in this
presentation are made only as of the date hereof. The Company does not undertake, and speciﬁcally decline, any obligation to update any such statements or to publicly
announce the results of any revisions to any of such statements to reﬂect future events or developments.
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IBT Overview
Poor gut function, including necrotizing enterocolitis (NEC), leads to growth
restriction and retarded development and is a major cause of death among
premature infants
IBTs microbiome altering drug candidate, IBP-9414, is in Phase III development
and has blockbuster drug potential (>$1B)
Safety and Efficacy Proof of Concept are established - published clinical studies
Final formulation set, four years stability on file, scalable production in place for
launch
Clinical program to be completed in 2022, Marketing Application to follow
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Poor gut function, including necrotizing enterocolitis (NEC),
leads to growth restriction and retarded development and is a
major cause of death among premature infants
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Feeding the preterm infant

Growth around
week 30 is critical

Weight gain as a 30 weeker corresponds to
27 kg/week weight gain for me
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Importance of feeding
❏ “Born too soon” means that placental
food supply is terminated

❏ Prolonged parenteral increased
risk of e.g. BPD, infections and
sepsis

❏ The preterm infant needs food to
continue to grow and develop

❏ Improved growth velocity improves
neurodevelopmental outcomes

Source: Lee 2016
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Causes of death

Source: Patel 2015
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Necrotizing enterocolitis (NEC)
❏

NEC is severe inflammation of the bowel in the
preterm infant where 20-40% of those
diagnosed need complicated and costly surgery

❏

Survivors have long-term consequences such
as short-bowel syndrome, abnormal growth,
cognitive, visual and hearing impairments

❏

There is no therapy available today

❏

NEC is one of the leading causes of death in
the Neonatal intensive care unit (NICU) with
up to 40% morbidity rate killing 1500 US and
3700 EU infants each year

Source: Simpson 2010, Clark 2012
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Who gets NEC?

High incidence
and mortality

Infants birth
weight
501-750g
751-1,000g
1,001-1250g
1,251-1,500g
1,501-2,500g
>2,500g

NEC incidence
rate (%)
12.0%
9.2%
5.7%
3.3%
0.4%
0.1%

NEC mortality
rate (%)
42.0%
29.4%
21.3%
15.9%
8.2-17%
0-20%

Mortality (% of
weight cohort)
5.0%
2.7%
1.2%
0.5%
0.03-0.06%
0-0.02%

The smaller the premature infant is at birth, the more likely he/she will
get NEC and die.

Source: Shelley 2012, Bolisetty 2000, Llanos 2002, Fitzgibbons 2009, Fizan 2010, Christensen 2010

Target population
A preventive therapy for all preterm infants at risk of NEC
Current clinical NEC progression

Target label population

100 premature infants (751-1,000g)

9 NEC cases

Based on the expected IBP-9414 drug label,
the targeted annual label population is:
■

US: 56,000 premature infants (≤1500 gram)

■

EU5: 108,000 premature infants (≤ 34 weeks)

4 surgical cases

5 survivors

1 survivor after
surgery

3 deaths

Approximately 162,000 premature infants at risk of NEC are born each year in US and EU5

Neurodevelopmental outcomes and NEC
● Neurodevelopmental Impairment
40% of NEC infants
vs.
29% of infants without NEC
1.6-fold increased risk of NDI

● Cerebral Palsy outcome
17% of NEC infants
vs.
7% of infants without NEC
1.8-fold increased risk of CP

Source: Matei 2020
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IBTs microbiome altering drug candidate, IBP-9414, is in Phase
III development and has blockbuster drug potential (>$1B)

Lactobacillus reuteri
Active substance of IBP-9414

Lactobacillus reuteri present
on women’s breasts

Lactobacillus reuteri (orange)
adhering to intestinal mucus
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Evolutionary adaptation of L. reuteri to the human gut
Genetic relatedness of global L. reuteri genomes

L. reuteri shares a long evolutionary
history in the human gut and in
human breast milk
Source: Oh 2010, Walter 2011

L. reuteri is a true human gut
symbiont with mutual benefit to both
human host and bacterium

L. reuteri - mechanisms of action

Combats dysbiosis

Reduces inﬂammation

Improves gut motility

Improved gut function including prevention of NEC
Source: Schaefer 2010, Walter 2011, Wu 2013, West 2020
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Clinical Signal - Dysbiosis
Dysbiosis with pathogen blooms in the microbiota can contribute to
necrotizing enterocolitis in preterm infants
NEC

Controls

Days after birth

Bloom of pathogen-rich gamma
proteobacteria prior to onset of NEC
Source: Warner et al, 2016, Pammi et al. 2017

Microbiome optimization may provide
a novel strategy for preventing NEC
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Pre-clinical - Anti-pathogen effects
L. reuteri produces species-specific antimicrobial
substance called Bacteria
reuterin
▪
▪
▪
▪
▪
▪
▪
▪

Bacillus subtilis
Listeria monocytogenes
Campylobacter jejuni
Porphyromonas gingivalis
Clostridium perfringens
Prevotella intermedia
Clostridium difficile
Pseudomonas fluorescens

▪
▪
▪
▪
▪
▪
▪
▪

Escherichia coli (patogena)
Salmonella typhimurium
Enterobacter sakazakii
Shigella spp
Fusobacterium nucleatum
Staphylococcus aureus
Helicobacter pylori
Streptococcus mutans

Yeast and fungi

L. reuteri inhibits S. aureus

▪ Candida albicans
▪ Aspergillus flavus
▪ Fusarium samiaciens

L. reuteri inhibits the growth of pathogens
Source: Talarico 1988; Axelsson, 1989; Morita, 2008; Spinler 2008; Schaefer 2010; Savino 2015
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Clinical data - Anti-pathogen effects
Infant fecal pathogens after 1 month L. reuteri treatment
Number of positive feces samples for
identified pathogens from 30 infants

*
* P≤0.05

*

L. reuteri decreased gut pathogen colonization in infants
Source: Savino et al. 2015
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Impaired gut motility in NEC
Poor gastrointestinal motility is associated with NEC

Term infant
healthy gut motility
Movement

Movement

Premature infant
impaired gut motility
Standstill

Increased risk of accumulation
of noxious substances which
can cause intestinal damage

Source: Lin et al, 2008
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Pre-clinical - improved gut motility
Microvesicles from L. reuteri completely reproduce gut motility
modulation of the intact bacteria in mouse
Control

L. reuteri vesicles

Bacterial membrane vesicles
produced by L. reuteri
Source: Wu et al. 2013, West et al. 2020

Propagating contractile clusters
in the colon
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Clinical - Modulation of gut motility
Fasting antral area

Regurgitation

*

P≤0.05

No. of episodes of
regurgitation

*

*

Formula
+ L. reuteri

Stooling

Gastric emptying

Formula
+ placebo

*
No. of episodes of
evacuations

*

Formula
+ L. reuteri

Formula
+ placebo

Preterm infants given L. reuteri show improved gut emptying
Source:Indrio et al. 2008
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Excessive inﬂammation in NEC
Toll-like
receptors
(TLR4)
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Anti-inﬂammation in NEC
L. reuteri reduces inflammation
Toll-like
Receptors
(TLR4)

⚡

IEC

DC

Treg

Teﬀ
cells

Treg
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cells

FoxP
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Mphage
Teff

Teff

Inﬂammatory
cytokines

FoxP3

Treg
Treg
FoxP3

Source:Liu 2010, Liu 2012, Liu 2014

FoxP3

Antiinﬂammatory
cytokines
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Pre-clinical - Anti-inﬂammation in NEC animal model
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In vivo

L. reuteri has strain speciﬁc anti-inﬂammatory activity through Toll-like
receptors and cytokine levels
Source:Liu 2012
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Pre-clinical - Strain speciﬁc anti-inﬂammation in NEC animal model

Treg
FoxP3

Teff

Treg cell modulation
L. reuteri

A

L.
acidophilus

Teff cell modulation
L. reuteri

B

L.
acidophilus

L. reuteri has strain speciﬁc anti-inﬂammatory activity through recruitment
of Treg cells and down regulation of Teﬀ cells
Source:Liu 2014
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Pre-clinical - Strain speciﬁc anti-inﬂammation in animal model

L. reuteri speciﬁcally inducing anti-inﬂammatory CD4+CD8+aa T-cell
population expansion in small intestinal epithelium
Source: Cerventes-Barragan, 2017
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Clinical - Anti-inﬂammatory
Treg cells increase in infant blood after L. reuteri administration
* P≤0.05

Treg

FOXP3 mRNA levels

FoxP3

*

Placebo
L. reuteri

L. reuteri recruitment of Treg cells now shown in infants
Source: Savino 2017
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L. reuteri protects from NEC in animal models

Control

Control
NEC

NEC

NEC

NEC+Lr

NEC+Lr

NEC+Lr

NEC

NEC + L. reuteri

Improved survival from NEC

Source: Liu, 2012, 2013, 2014

Reduced intestinal damage
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Neonatologists show high willingness to prescribe IBP-9414
Clearview US market research indicates an overall 78% physician
preference share reﬂecting a high unmet medical need
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Treatment up to 34 weeks

31

A valuable pharmaceutical
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Megabrand potential

Clearview
360 M$/year

IBP-9414
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IBP-9414 Exclusivity starts from approval!
Three layers of protection
●
●

Granted Orphan Status
Provides Orphan Drug Exclusivity in EU 12.5 years and US 7.5
years

1

Orphan
Drug Designation
2

2

Data Exclusivity

●
●

EU and US
Provides protection for 10 years in EU and 12 years in US
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Patent Protection

●
●
●

Granted in EU and US
SPC 5 Year + .5 year Pedia extensions in EU
Patent Term extensions possible

Pending patent application could extend Patent Protection

Total existing protection of at least 12 years in EU and 12.5 years in US after approval.
First IBT Patents granted in early 2021 with expiry in 2036 (in Japan and China)
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Safety and Eﬃcacy Proof of Concept are established published clinical studies

Phase II Completed, a Safety and Tolerability Study
❏ Recruitment rate was higher than estimated without a diﬀerence
between larger and smaller infants
❏ Similar Adverse Event and Serious Adverse Event proﬁle between
active and placebo groups
❏ No evidence of cross-contamination with IBP-9414 in placebo
treated infants
❏ Treatment with IBP-9414 leads to presence of bacterium in the feces
❏ Smaller infants needed the higher dose to display IBP-9414 in the
feces
❏ 30 days after last dose, the bacteria have been washed out

The study shows that IBP9414 was safe and well tolerated
36

Clinical signal on clinically meaningful endpoints
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NEC clinical signals
Incidence of NEC

Meta-analysis:
-NEC <1500g all randomized controlled trials gives an
Odds Ratio of 0.51
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Hospital stay – clinical signal

HOSPITAL DAYS REDUCED BY 8.77 DAYS
Source: Athalye-Jape et al 2015
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Final formulation established, four years stability on
ﬁle, scalable production in place for launch

Manufacturing Process of IBP-9414
Stringent control of manufacturing environment
Cell Bank

Filling

Pre-culture

Freeze-drying

Fermentation

Packaging & Labelling

Filtration

IBP-9414
powder for oral suspension
Mixing

Formulated
Cell Suspension

Pharmaceutical drug candidate IBP-9414
Developed under IND and CTX in contrast to food supplements
- Rigorous pharmaceutical Chemistry-Manufacturing-Control standards
in all steps with GMP according to 21 CFR Part 210
- Single dose vial with dose accuracy following ICH
Guidelines for Pharmaceuticals
- Stringent control of bioburden and microbial purity
on final product analysis according to USA and
Eur Pharmacopoeia
- Four years stability on file
- Scalable production in place for launch
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Clinical program to be completed in 2022, Marketing
Application to follow in US and EU

Phase III Pivotal Trial - The Connection Study
❏ 2158 patient study of the prevention of NEC and improvement of
feeding tolerance in premature infants 500 to 1500 grams
❏ Regulatory approvals in Bulgaria, Hungary, France, Israel, Poland,
Spain, UK and USA. Awaiting approval in Romania and Serbia
❏ Cash position sufficient for the completion of the ongoing Phase III
study
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Recent milestones
❏ New patent protection for the formulation of L. Reuteri, including
IBP-9414, received in Japan and China, increasing existing protection

❏ Recruitment in Phase III Study
❏ The first stage of the Phase III Connection Study completed:
During April/May an additional weight group should be added
❏ Almost all planned US sites (48 out of 50) are currently open
❏ Bulgaria has open sites and Poland should open sites next week
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IBP-9414 our lead Phase III program
Ticks all relevant pillars for the development of a successful drug
Medical need

✔

Mechanism of action

✔

Clinical data

✔

Safe

✔

Aligned regulatory agencies

✔

GMP manufacture

✔

Market exclusivity

✔

Aligned payers

✔

Orphan Drug and Rare Pediatric Disease designations

✔

Cash position sufficient to fund IBP-9414 development

✔
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Thank you

Infant Bacterial Therapeutics AB
www.ibtherapeutics.com

