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Executive Summary
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As part of the drive to reduce global reliance on antibiotics in 
livestock production, innovations in eubiotics, targeted antimicrobial 
agents, and vaccines provide efficacious alternatives. Accordingly, 
Lux identifies seven solutions that have emerged to support the 
animal health industry.

To discern each solution’s current potential to supplant antibiotics, 
we assess nine indicators that illustrate the current state of 
competence (Fig. 1.). From our analysis, we identify several trade-
offs that industry players must be conscious of before investing into 
the antibiotic alternative opportunity (Fig. 2).

There is no single solution that will replace conventional antibiotics –
alternatives will primarily act as preventative strategies to reduce the 
use of antibiotic consumption by livestock. Moreover, clients should 
focus on significant metagenomic data repositories and 
bioinformatics to unlock new, safe, and effective products.

Fig. 1. Assessment of key indicators

Fig. 2. Comparison of two indicators 
that demonstrates a potential trade-off
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Unnecessary administration of antibiotics contributes 
to the proliferation of antimicrobial resistance (AMR).

Human and animal antimicrobial misuse and overuse 
represent the two critical driving factors for 
increased occurrence of resistance (see figure).

Significance of animal antimicrobial use:

Antibiotics were, and in many countries still are, 
regularly administered to animals to promote growth 
and feed conversion efficiency. 

This practice is commonly conducted at lower 
concentrations than those recognized for therapeutic 
purposes but contributes significantly to the 
emergence of drug-resistant pathogens endangering 
the food system, with examples ongoing.

The overuse of antibiotics in animal production is a major 
contributor to emerging resistance
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Figure adapted from: McEwen SA, Collignon PJ. Antimicrobial 
resistance: A One Health perspective. Microbiol Spectr. 2018; 6:1–26. 
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https://www.foodnavigator.com/Article/2020/07/29/Concern-over-next-pandemic-spotlights-antibiotic-use-in-meat-Testing-will-help-restore-trust
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• Concerns surrounding resistance transmission 
through the food chain spur interest from consumers 
in products that are labeled “antibiotic-free”

• Many large multinational food retailers are adopting 
“antibiotic-free” policies that include sourcing meat 
from livestock raised without the nontherapeutic use 
of antibiotics (e.g., Starbucks, McDonald’s, Tyson)

Increased demands for “antibiotic-free”Decreased efficacy of antimicrobials

• The growth response of pathogens to antibiotics has 
decreased over the past 20 years

• Studies note an increase in the proportion of strains 
isolated from chicken and pigs that are resistant to 
antibiotics

• Antibiotics used for treatment fail more than half the 
time in 40% of chickens and one-third of pigs raised 
for human consumption

Impacts of antimicrobial resistance on the livestock industry
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Key Takeaway – Awareness of antibiotic resistance and impacts on the agrifood 
industry generate momentum for production system changes. 

https://members.luxresearchinc.com/research/insight/22373v
https://www.sciencedaily.com/releases/2019/10/191009132321.htm
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OVERALL IMPACT: Positive

MAIN TIMEFRAME: Near-term

COVID-19 has pushed animal health back into the 
spotlight due to in part to human infections 
affecting processing capacity and increasing 
awareness around value chain transparency. The 
livestock industry will be driven to take greater 
measures to protect the value chain, including 
tracking the where, when, and how of livestock 
management, production, and processing. This 
adds momentum to antibiotic alternatives and tech 
that improves and tracks livestock welfare.

Greater transparency into livestock production is 
the future, and COVID-19’s effects add pressure on 
the industry to seek technologies that support 
livestock welfare.

COVID-19 adds to animal 
health awareness

5

Strong 
negative 
impact

Strong 
positive 
impact

Some 
positive 
impact

Some 
negative 
impact

No 
notable 
impact 

Improving resiliency 

Infection prevention 

Greater agility 

Macroeconomic impacts
LUX TAKE

Near-term Medium-term Long-term NA

Scale of impact:   Minor Moderate Major 

Impact of COVID-19 trends on:

Animal health



Client confidential. Not for redistribution.Client confidential. Not for redistribution.

There are three major categories of antibiotic alternatives
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To organize the diverse assortment of potential 
alternatives to antibiotics, we identify three distinct 
groups that describe biochemical functions and 
modes of administration: eubiotics, targeted 
antimicrobial agents, and vaccines.

Among these groups, we examine seven 
technologies aimed at promoting animal health while 
reducing the use of antibiotics in livestock 
production: probiotics, prebiotics, organic acids, 
phytogenics, bacteriophages, antimicrobial 
peptides, and vaccines.

For each technology, we assess modes of action, the 
current landscape, key developers, the current state 
of evidence for efficacy by livestock type, and 
current challenges and provide our Lux Take 
regarding industry impacts and opportunities.

Vaccines – Introduction of attenuated or killed 
microorganisms, toxins, antibodies, or cells to prevent 
disease by proactively activating the host immune 
response

Targeted antimicrobial therapies – Therapies that are 
selective for a specific pathogen, group of pathogens, or 
virulence factors

Includes: bacteriophages and antimicrobial peptides

Eubiotics – Products that help regulate the gut 
environment or directly affect microflora therein to 
promote key health or performance outcomes

Includes: prebiotics, probiotics, organic acids, and phytogenics
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Eubiotics attract significant industry 
interest due to improved 
understanding of some modes of 
action and more clinical trials 
supporting physiological impacts. 
Players in this space move to 
leverage bioinformatics and in silico 
experimentation to optimize R&D 
and investigate product impacts on 
animal microbiomes (e.g., Evonik 
and Perstorp).

Emerging SME competitors are 
claiming that their products’ modes 
of action include synergistic effects 
on the gastric environment of 
multiple ingredients, including 
phytogenics with organic acids and 
synbiotics (probiotics + prebiotics).

Eubiotics Market Map
TRENDS IN THIS SPACE

EUBIOTICS
Products that help to create a healthy balance of microflora in the gastrointestinal tract

https://members.luxresearchinc.com/research/news_commentary/33042
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What it is
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Mode of action

Prebiotics selectively influence the presence and 
activity of beneficial flora of the gut microbiome. 
Beneficial bacteria in the host gut break down 
prebiotics as an energy source to support activity. As a 
result, the bacteria affect intestinal functions, including 
the metabolic state and integrity of the intestines, to 
promote feed digestibility and feeding efficiency.

Key developers

Major ingredient manufacturers dominate this space; 
to name a few – Alltech, Cargill, and Beneo. However, 
investments in startups are driving development 
around the biorefining process and using alternative 
feedstocks, such as barley and sugarcane bagasse.

Any nondigestible food component that stimulates the 
growth and/or activity of gut flora to improve health 
and performance. The most common prebiotics for 
livestock include fructo-oligosaccharides, mannan-
oligosaccharides, oligofructose, and inulin (primary 
sources from chicory root). Others explored are gluco-
oligosaccharides, stachyose, and oligochitosan.

An aqueous-based catalytic process 
to convert lignocellulosic biomass 
residues into functional ingredients

Wastewater treatment process to 
produce Ascophyllum nodosum 
marine algae as a prebiotic 

EUBIOTICS

Prebiotics

Current state of 
competition MODERATE
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EUBIOTICS

Prebiotics
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NON-
RUMINANTS

AQUACULTURE

RUMINANTS

High efficacy in promoting growth in 
poultry and swine, but weaker evidence 
for preventing disease in swine than 
poultry; not applicable to treating disease

Generalized efficacy by livestock

Demonstrates high efficacy in growth 
promotion and disease prevention; 
lacks evidence of disease treatment

Technology challenges

Characterization of how prebiotics provide a beneficial 
impact on livestock intestinal microflora. The lack of 
understanding around modes of action makes 
predictable application of products challenging despite 
recently improved representation among clinical trials; 
many products include a laundry list of ingredients and 
claim synergism, while this exacerbates the issue.

Explore agricultural crop residues or byproducts to 
reduce the cost of raw materials and promote a 
sustainable production model. However, be aware that 
utilizing different ingredients calls for development 
around pre-treatment to alter the chemistry of the 
product and ensure positive microbial fermentation.

LUX TAKE

Evidence of efficacy is moderate; indicates 
impact on disease prevention and growth 
promotion, but not disease treatment 
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Technology landscape: How antibiotic alternatives stack up
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Strength in the core 
technology supports more 
market applications

Link scalability and market diversity for penetration

Scalability

Animal diversity

Antibiotic alternatives remain at an early stage of 
adoption for disease prevention, and thus, 
uncertainty reigns.

Those technologies in the lower quadrants, 
vaccines and AMPs, must be considered long-term 
strategies and directed toward large but confined 
market needs worthy of significant investment 
(e.g., an ASF vaccine). 

Those technologies that balance scalability and use 
case diversity are the most appropriate for early 
and explorative opportunities (upper right 
quadrant). Clients should focus on probiotic and 
phytogenic solutions and consider metagenomic 
repositories linked to health outcomes as requisite 
for success as the industry scales and matures. 
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While many biotech startups have emerged to tackle 
crop protection, few have the resources (financial and 
technical) to expand outside of this sector. AgBiome’s
split research and product business units allow the 
company to both license and act as a contract research 
organization for partners. With significant momentum 
for antibiotic alternatives, expect the strain libraries and 
tools of similar organizations to prove valuable, but do 
not forget to leverage the data you possess as well. A 
handful of potential partners are highlighted below.

LUX TAKE

CASE STUDY:

AgBiome and Elanco

KEY PLAYERS

Introduction and business impact

AgBiome, an emerging leader in ag biotech, established a 
strategic alliance with Elanco to leverage its extensive library 
and bioinformatics platform Genesis to identify swine gut 
health probiotics. Elanco recently closed its $6.9 billion 
acquisition of Bayer Animal Health, and this alliance further 
expands its innovation potential. 

The collaboration affords AgBiome a unique opportunity to 
diversify its success beyond its crop protection and human 
health business units. The technology stretch for the company 
is relatively limited, and if it receives access to Elanco’s clinical 
and metagenomic resources, identification of valuable strains 
within the next few years is likely, and market positioning will 
be straightforward.
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Antibiotic alternatives are becoming integrated into 
production; your path depends on understanding trade-offs
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Antibiotic alternatives provide an opportunity to reduce reliance on antibiotics through a preventative rather than 
replacement strategy. Further reductions stemming from actively evolving regulations are expected, making the 
expanded integration of these alternatives all but certain. Yet, achieving predictable performance still requires 
considerable and transparent clinical evaluation, especially with respect to disease prevention. Therefore, clients should 
focus on understanding the trade-offs inherent to these solutions. Within this train of thought, we highlight four key 
takeaways:

1. Trade-offs between characterization of MOA and ease of approval indicate that additional investment 
in eubiotic MOAs can pay off later. Vertically integrated companies can leverage partnerships with omics players 
to add value to existing data, while external investments should prioritize well established MOAs capable of becoming 
clinical solutions.

2. Market readiness may not match the realized level of prevention. Many solutions are out there, but 
distinguishing quality and efficacy remains challenging; establish confidence through or work with those utilizing 
third-party certification. Clinical trials are an unavoidable step toward successful integration of alternatives. 

3. Growing momentum will bring funding, allowing developers to invest more in clinical trials. Clients 
should expect demands on products to grow, and thus, strong clinical support will be a differentiator moving 
forward.

4. Link solutions to gain a competitive edge in a rapidly evolving opportunity. Not all products are equally 
scalable, but by linking key characteristics, solutions can achieve increased scalability and cost reductions. 

https://irishvetjournal.biomedcentral.com/articles/10.1186/s13620-019-0154-4
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