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Abstract: ProbiOxy is a biopharma start-up with a vision to develop the first probiotic treatment 

that effectively helps patients suffering from Inflammatory Bowel Disease relieve their 

symptoms and experience a transformative shift in their quality of life. Its strategic approach 

evolves around obtaining initial funding, licensing intellectual property, advancing through pre-

clinical and clinical trials, growing the patent portfolio, developing the product pipeline, and 

ultimately exiting through acquisition by a prominent pharmaceutical entity. Other important 

aspects of implementing such a business are preparing and managing the acquisition, and 

having a contingency plan in place. 
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Executive Summary 

Inflammatory Bowel Disease (IBD) affects ten million people globally, and its prevalence 

continues to rise. Existing treatments for IBD are not universally effective, leaving a significant 

number of patients with inadequate relief. This highlights an urgent need for innovative 

therapeutic approaches. 

Our solution, ResistoBacterium, offers a novel approach to the treatment of IBD. It competes 

for nutrients with Escherichia coli AIEC, a common bacterial pathogen in IBD patients, 

enhancing colonisation resistance and effectively clearing the infection. ResistoBacterium, 

belonging to the Klebsiella family, is naturally present in human intestinal tracts, mouth, and 

nose. 

ProbiOxy, our new venture, aims to exploit this market opportunity by introducing 

ResistoBacterium as our lead asset for treating IBD. Whether used as a complementary or 

standalone treatment, our goal is to increase the number of patients achieving and maintaining 

remission, thus reducing the frequency of acute episodes. 

Our strategy encompasses several key stages: securing initial funding, licensing intellectual 

property, progressing through pre-clinical and clinical trials, expanding our patent portfolio, 

developing our product pipeline, and ultimately exiting via acquisition by an established 

pharmaceutical company. 

ProbiOxy's assets include exclusive intellectual property rights from Calouste Gulbenkian 

Foundation (CGF) and a growing patent portfolio essential for developing probiotic treatments 

for IBD and related conditions. Partnering with Contract Research Organizations will enable 

efficient management of clinical trials, adhering to regulatory standards. ProbiOxy consists of 

a diverse and highly motivated team of six persons, with background from management, 

marketing, finance, operations, and science.  
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To fund clinical trials up to Phase II, we aim to raise approximately €27 million over three years 

through grants, venture capitalists, and corporate venture funding. This investment is projected 

to cover our expenses and position ProbiOxy as a compelling investment opportunity, thus 

increasing company value and reducing acquisition risk. 

Our exit strategy involves selling ProbiOxy post-Phase II completion, targeting an estimated 

transaction value of $3.1 billion. This strategy aims to maximize Return on Investment for 

investors and founders. The biopharma acquisition market, fuelled by pharma companies' shift 

towards inorganic growth, presents ample opportunities for a strategic sale. Our target acquirers 

include firms like AbbVie and Amgen, chosen for their financial strength and strategic 

alignment. Our robust patent portfolio, offering access to innovative technologies and clinically 

successful drug candidates, forms the core of our value proposition. 

While ProbiOxy will advance drug candidates for IBD through Phase II, the acquiring entity 

will assume responsibility for Phase III trials and subsequent commercialization upon 

successful completion and regulatory approval. 

In summary, ProbiOxy is positioned to make a significant impact in the IBD treatment 

landscape, with a clear plan for development, funding, and strategic exit, offering promising 

solutions to patients and value to investors.  
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1 Introduction 

Ten million people worldwide are suffering from Inflammatory Bowel Disease (IBD), and the 

global prevalence is rising (Hammer and Langholz 2020; Zhao et al. 2021). The two types of 

IBD are ulcerative colitis (UC) and Crohn’s disease (CD). In these conditions, the immune 

system mistakenly attacks the gastrointestinal tract, leading to chronic inflammation. The 

symptoms of IBD can have a significant impact on a person's daily life. Medication can be 

taken to manage the symptoms and enter remission (Cleveland Clinic 2023). However, a 

significant portion of patients either do not react positively to existing treatments or experience 

a loss of response, necessitating the exploration of novel therapeutic strategies (Cai, Wang, and 

Li 2021). 

The research about the probiotic Klebsiella strain ARO112 shows promising results in treating 

IBD. The bacterium is more efficient in clearing infections, accelerates the recovery of native 

gut microbiota, and helps prevent further inflammatory episodes (Cabral, Oliveira, and Xavier 

2023a). Thus, we are launching ProbiOxy, a new venture created to seize the huge market 

opportunity for a new treatment for IBD. 

Our vision is to develop the first probiotic medicine that effectively helps patients suffering 

from IBD and makes them experience a transformative shift in their quality of life. We aspire 

to be at the forefront of a new era in the field of intestinal inflammation, where next-generation 

probiotics redefine the treatment landscape for IBD and potentially other gastrointestinal 

disorders through a differentiated product pipeline. 

The following report gives an overview of all the necessary components and attributes to put 

such a venture into practice. 

Note: When the term “IBD” is used, it always refers to CD and UC.  
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2  The Problem 

2.1 Inflammatory Bowel Disease 

The cases of IBD are increasing worldwide, and understanding the disease relies on studying 

how the gut's immune system and its bacteria interact. Thanks to new technologies, we now 

have more data on gut microbes, and recent advances allow us to explore how these bacteria 

function and interact with the gut's immune system in more complex ways (Aden and Reindl 

2019). 

The two types of IBD are UC and CD, which cause chronic inflammation in the gut. Crohn's 

Disease is a chronic inflammatory bowel disease that can affect the entire gastrointestinal tract 

from the mouth to the anus, while Ulcerative Colitis affects the colon and rectum. The 

inflammation is closely related to the community of bacteria living in the gut. Generally, people 

with IBD have fewer types of bacteria and lower levels of certain substances called short-chain 

fatty acids (SCFAs) compared to those not affected by the disease, suggesting that the gut's 

microbial community, diet, and genetics play a role in causing anomalous immune responses 

that lead to IBD. (Ota and Sakuraba 2022) 

The gut contains beneficial bacteria that guard against pathogenic invaders. These gut microbes 

are essential for getting nutrients, maintaining a robust immune system, and preventing harmful 

bacteria from taking over. Normally, people have a stable and diverse population of gut 

bacteria, but when they take medications like antibiotics, it damages both the beneficial and 

harmful microbes, increasing the person's susceptibility to bacterial infections. Thus, antibiotics 

disrupt the microbial community and weaken one’s defences against diseases. (Cabral 2023; 

Cabral, Oliveira, and Xavier 2023a) 

The prevalence of these diseases is rising, and treatment options are constantly evolving. 

Medication, nutritional supplements, surgery, or a combination of these are among the therapy 
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possibilities. Some patients experience long periods of remission, even years where they are 

symptom-free. However, the symptoms generally recur several times over a person's life, even 

though some periods can be better.  

2.2 Need 

The common cyclic pattern in patients with IBD is characterised by episodes of intestinal 

inflammation, consequently leading to treatments that, in turn, may cause imbalances in the 

intestinal microbiota, making individuals more susceptible to infections. This imbalance means 

that pathobionts such as Escherichia coli AIEC (E. coli AIEC) - the most common bacterial 

pathogen in IBD patients – no longer must compete for nutrients and space, making colonisation 

much easier. This is most likely to lead to future infection, starting a cycle of gut inflammation 

that is again treated by antibiotics, which leads to AB-induced dysbiosis, consequently making 

the gut susceptible to infection again, creating a cycle of disease and treatment. Most patients 

with IBD are constantly in a disease-treatment cycle, and due to the loss of the gut's natural 

protection, they also become more susceptible to other negative symptoms, such as arthritis or 

dermatitis, further affecting their everyday lives. Consistently breaking this inflammation 

infection cycle represents one of the biggest challenges in the treatment of the disease and is 

now receiving a lot of attention from the scientific community and international financing. 

(Cabral 2023; Cabral, Oliveira, and Xavier 2023a)  

Research shows that typically, initial therapy elicits a positive response in symptoms or 

inflammation levels for about 50% to 60% of patients. Among these responders, roughly 20% 

to 30% enter remission, and within the remission group, only half maintain remission over an 

extended period (Moss 2023). Moreover, due to high prescription costs, complex dosing 

regimens, and unpleasant delivery methods, non-adherence rates to treatment reach up to 60% 

in certain studies (Brown and Wiederrecht 2021).  
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2.3 Scope 

According to the European Federation of Crohn's & Ulcerative Colitis Associations (EFCCA), 

there are now approximately 10 million people worldwide living with IBD.  

Historically, IBD has been seen primarily in developed countries, with Europe and North 

America having the highest reported prevalence rates. Note that by prevalence it is meant all 

new and pre-existing cases, while the term incidence refers to the number of new cases. 

Recently, the incidence of IBD in North America and Europe is said to be stabilising or 

decreasing; however, the burden remains significant, with a prevalence of more than 0.3%. 

IBD's influence has increased in newly industrialised countries in Africa, Asia, and South 

America during the last 30 years. IBD patients appear to be more prevalent in urban than in 

rural areas, as well as in higher socioeconomic classes. This increase has been attributed to the 

significant increase in the modernisation and westernisation of the population. (Lawton 2019) 

In Europe, the prevalence of CD ranges from 1.5 to 213 cases per 100,000, while those of UC 

range from 2.4 to 294 per 100,000. Overall, 0.3% of the European population is estimated to 

have been diagnosed with IBD, corresponding to a total estimation of 2.5–3 million people with 

a direct healthcare cost of 4.6–5.6 bn Euros/year and substantial indirect costs arising from work 

productivity or earning losses of approximately €1900 per patient yearly. (Hammer and 

Langholz 2020)  

In the United States approximately 1.6 million people have CD or UC, and around 70,000 new 

cases of IBD are diagnosed each year with significantly higher costs per patient than in Europe. 

The annual direct cost of Crohn’s disease is estimated to be from $8,265 per patient to $18,963 

per patient and the annual direct cost of ulcerative colitis is estimated to be from $5,066 per 

patient to $15,020 per patient. Based on this data and the current prevalence estimates of IBD, 

780,000 cases of Crohn’s disease and 907,000 cases of ulcerative colitis, the total annual direct 
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costs for all patients with IBD in the United States falls between $11 billion to $28 billion. 

Based on a national health survey in 1999, indirect costs were as high as an estimate of $5,228 

per patient, suggesting they are still relevant today. (Lawton 2019) 

In North America, the prevalence of IBD has reached 0.5% of the population and is projected 

to affect approximately 4 million people by 2030 (Lawton 2019). Interesting research led by 

the Canadian Gastro-Intestinal Epidemiology Consortium (CanGIEC) demonstrated an average 

prevalence of IBD in Canada going from 400 per 100,000 in 2002 to 636 per 100,000 in 2014. 

The prevalence in 2023 is now estimated at 825 per 100,000, meaning that over 320,000 people 

in Canada are living with IBD. The prevalence is forecasted to rise even further with a rate of 

2.44% per year such that 1.1% of the population, meaning that only in Canada there will be 

470,000 people living with IBD by 2035. (Coward et al. 2023) 

Moving to the other side of the world. In contrast to the Western regions, the occurrence of IBD 

is significantly lower in Asia. However, due to the rising incidence the number IBD patients in 

Asia is growing rapidly and the following data will show results from analysis in those 

countries. Between 2001 and 2015, the incidence CD and UC in Taiwan saw a rise from 0.6 

and 2.1 to 3.9 and 12.8 per 100,000, respectively. In 2014, Hong Kong reported a prevalence 

of UC and CD at 24.5 and 18.6 per 100,000. In a survey study from Japan much higher 

prevalence rates were found for both UC and CD. The annual prevalence rates of UC and CD, 

per 100,000, were 172.9 and 55.6, respectively. Nearly a 10-fold increase compared to a 

previous survey performed 25 years earlier. (Hammer and Langholz 2020) 

2.4 Causes 

The origins and progression of IBD are believed to be significantly influenced by a myriad of 

factors, including genetic predispositions, environmental triggers, and the gut microbiome. 
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2.4.1 Environmental and Genetic Factors in IBD 

IBD is thought to arise from a dysregulation of the gastrointestinal (GI) immune system in 

individuals who are genetically predisposed and exposed to certain environmental triggers. The 

"Hygiene Hypothesis" posits that improved sanitary conditions, resulting in reduced exposure 

to enteric pathogens during childhood, may lead to an inappropriate chronic immunological 

response upon encountering new antigens later in life. Furthermore, dietary habits, especially 

the consumption of sugars, sweeteners, and fats, have been implicated in elevating the risk of 

developing CD. Stress, both chronic and acute, has also been identified as a potential influencer 

of IBD, with chronic stress potentially exacerbating IBD by promoting damage to the inner 

lining of the intestinal tract. Additionally, geographic factors, such as the prevalence of IBD 

being higher in developed nations and increasing in developing countries as they industrialise, 

indicate a potential correlation between industrialisation and IBD incidence. The intricate 

interplay between genetic susceptibility and various environmental factors underscores the 

multifaceted aetiology of IBD (Kaplan, Molodecky, and Panaccione 2010). 

2.4.2 The Role of the Gut Microbiome in IBD Pathogenesis 

Delving deeper into the pathogenesis of IBD, the gut microbiome emerges as a pivotal factor, 

providing a new perspective on potential causes and contributors to the disease. Dysbiosis, 

characterised by an imbalance in the composition and function of microbial communities in the 

gut, is prominently observed in IBD. This phenomenon manifests as a reduction in microbial 

diversity, a decrease in beneficial bacteria, and an increase in potentially pathogenic bacteria. 

The relationship between dysbiosis and inflammation in IBD is complex and multifaceted, with 

microbial imbalances potentially acting as both a cause and a consequence of the intestinal 

inflammation observed in IBD. Furthermore, certain genetic mutations have been associated 

with modifications in the immune system, influencing the composition of the intestinal 
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microbiota and increasing vulnerability to intestinal pathogens (Aden and Reindl 2019). 

2.5 Diagnosis 

To identify IBD, it is necessary to assess the clinical symptoms associated with the condition. 

These symptoms include paediatric growth disorders, anaemia, abdominal pain, bloody 

diarrhoea, and arthritis. However, for a more accurate diagnosis of Crohn's disease and 

ulcerative colitis, a blend of lab tests and procedures is needed. The test and procedures focus 

on identifying clinical symptoms and pathogenic bacteria. The typical pathogenic bacteria 

responsible for IBD include Salmonella, Shigella, Yersinia, Campylobacter, Aeromonas, 

Clostridium difficile, E. coli, and tuberculosis. (Seyedian, Nokhostin, and Malamir 2019).  

Lab tests include stool studies where the stool sample is tested on blood or organisms and tests 

for anaemia or infection. In endoscopic procedures, either the entire colon, parts of it, the 

stomach, small intestine, or other parts are examined with a tube. During a colonoscopy – the 

procedure where the entire colon is examined – a small sample of tissue may be taken to perform 

a biopsy to diagnose IBD and outline it from other infections. In addition, imaging procedures 

such as an X-ray of the abdominal area in case of severe symptoms, computerised tomography 

scans, or magnetic resonance imaging, may be performed (‘Inflammatory Bowel Disease (IBD) 

- Diagnosis and Treatment’, n.d.). 

Recent research into the gut microbiome has opened new possibilities for diagnosing IBD in a 

non-invasive manner, potentially offering more accurate diagnoses and personalised treatment 

plans. A study from 2017 shed light on the dynamic changes within the gut microbiome in IBD 

patients, revealing distinct differences when compared to healthy individuals. The study, which 

analysed the gut microbiome from faecal samples over two years, found specific patterns that 

separated healthy individuals from those with various types of IBD. A new method, termed the 

'healthy plane', was developed to track and compare microbiome variations in IBD patients, 
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showing the potential to diagnose the disease with even greater accuracy than some current 

methods (Halfvarson et al. 2017).  

In another study, researchers examined the faecal microbiomes of IBD patients, focusing on 

distinguishing between UC and CD. The study found that CD was associated with a more 

unstable and altered gut microbiota compared to ulcerative colitis. An algorithm was developed 

capable of distinguishing between CD and other conditions, offering a new, non-invasive 

diagnostic tool (Pascal et al. 2017).  

2.6 Treatment 

As of now, there is no cure for IBD, but there are various treatments available (Crohn’s & 

Colitis Foundation 2023). The primary objective in treating IBD is to diminish the inflammation 

responsible for causing symptoms. Ideally, it results in not only symptom alleviation but also 

the achievement of sustained remission and a decreased risk of complications. (‘Inflammatory 

Bowel Disease (IBD) - Diagnosis and Treatment’, n.d.) Remission means that patients no longer 

experience symptoms or the symptoms improve considerably and are no longer recurrent 

(Crohn’s & Colitis Foundation 2023). Doctors first direct treatment to induce a remission that 

involves relief of symptoms and mucosal healing and then provide long-term treatment for the 

maintenance of the remission. Additionally, the previous response to medical treatment is 

crucial when treating recurrent symptoms (Gade et al., 2020). 

The treatment of IBD varies depending on the particular type and the symptoms and the 

therapeutic need can change as time passes (Cleveland Clinic 2023; Crohn’s & Colitis 

Foundation 2023). Traditional treatment approaches primarily focus on managing symptoms 

using pharmaceutical products as medication to provide symptom-free daily life to patients 

(Cai, Wang, and Li 2021). In case of medication no longer provides relief of symptoms, surgery 

may be necessary (Cleveland Clinic 2023). Nonetheless, a significant proportion of patients 
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exhibit either an initial lack of responsiveness or a decline in the efficacy of existing treatments, 

compelling the exploration of innovative therapeutic approaches (Cai, Wang, and Li 2021). 

2.6.1 Pharmacotherapy 

Prescription medications are the core of IBD treatments which may be combined with over-the-

counter medications (Crohn’s & Colitis Foundation 2023). The routes of administration include 

oral medication, topical medication, injections, and infusions (Walsh and Conmy n.d.). The 

objective of medical treatment is to initiate a state of remission using medications and 

subsequently continue with maintenance medications to prevent flare-ups of the disease. The 

conventional pharmaceutical products include the following five agents: aminosalicylates (5-

ASAs), corticosteroids, immunomodulators, antibody agents, and antibiotics. (Gade, Douthit, 

and Townsley 2020)  

Doctors often adopt a progressive approach to medication therapy, beginning with milder drugs 

and progressing to more potent options if the initial attempts fail to provide adequate relief 

(Seyedian, Nokhostin, and Malamir 2019). Gade, Douhit, and Townsley (2020) provide an 

overview of a rather complex system of treatment options according to the severity of Crohn’s 

disease. For the management of mild to moderate symptoms of Crohn’s disease Budesonide (a 

corticosteroid) and Sulfasalazine (a 5-ASAs) are used as the first approach for treatment. 

Depending on the success of achieving remission or not, the treatment with the same agent 

continues, antibiotics are added, or the treatment is switched to the treatment for moderate to 

severe CD. The treatment for moderate to severe CD includes systemic corticosteroids, 

immunosuppressants, and Anti-TNF agents. In case of no remission, surgery or biological 

agents are used next. Additionally, the previous response to medical treatment is crucial when 

treating recurrent symptoms (Gade, Douthit, and Townsley 2020). 

According to Cabral (2023), the two most common types of medication are antibiotics 
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(antibacterials) and anti-inflammatory drugs. Aminosalicylates often serve as the initial 

treatment choice for addressing IBD (‘Inflammatory Bowel Disease Treatment Market Report 

2030’ 2021). Examples are Humira, Asacol, and Prednisone (Grabos 2023). Antibiotics, on the 

other hand, manage bacterial infections by either eliminating or inhibiting the growth of 

bacteria. They achieve it by attacking the wall or coating surrounding bacteria, impeding the 

reproductive processes of bacteria, or halting the synthesis of proteins within bacteria. 

However, there is the risk of antibiotic resistance. (Healthline Medical Network 2023) 

Examples of antibiotics used to treat IBD are Ciprofloxacin, Metronidazole, or Rifaximin 

(Grabos 2023). 

2.6.2 Surgery 

If medication provides no longer relief of the symptoms in severe and/or sudden cases, patients 

with IBD may consider surgery (Gade, Douthit, and Townsley 2020). The surgery varies 

depending on the type.  

70% of patients suffering from CD eventually need surgery. In a bowel resection, the diseased 

bowel sections are removed, and the two healthy ends are reconnected. After surgery, the 

remaining section of the intestine adjusts and operates in the same manner to its preoperative 

function. However, up to 60% of the patients getting a bowel section will have a recurrence 

within a decade and need a second bowel resection. (Cleveland Clinic 2023) Medication after 

the surgery can minimize the risk of a recurrence (‘Inflammatory Bowel Disease (IBD) - 

Diagnosis and Treatment’, n.d.).  

On the other hand, 30% of the patients suffering from UC need surgery after living 30+ years 

with the condition. In the surgery either the colon (colectomy) or both the colon and the rectum 

(proctocolectomy) is removed, connecting the small intestine with the anus (Cleveland Clinic 

2023). 
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2.6.3 Emerging Treatments 

Novel therapeutic strategies include faecal microbiota transplantation, probiotics, and microbial 

metabolite inhibitors, among others (Higashiyama and Hokari 2023). Luo et al. (2022) state 

that while numerous innovative drugs, biological agents, and treatments have received approval 

for the treatment of IBD in the last decade, and ongoing efforts are dedicated to developing new 

therapies, the complex nature of IBD's pathology imposes significant limitations on the 

effectiveness of most of these approaches.  

2.7 Patient Journey 

Thanks to relevant knowledge provided by the Canadian Society of Intestinal Search (GI 

Society) and precious real-life insights provided by various interviews to individuals affected 

by IBD and interactions with specialized doctors; the long and full of ups and downs general 

patient journey can now be introduced.  

Being a chronic disease, IBD represents a frightening diagnosis that is frequently difficult to 

treat and can be frustrating in terms of both symptoms and overall quality of life. Furthermore, 

as evidenced by various online sources and most importantly highlighted by the affected 

individuals we interviewed; the nature of the intestinal symptoms of IBD add a level of 

embarrassment to individuals affected making it particularly difficult to live with, discuss, and 

manage. The process from beginning to diagnosis to therapy for IBD, like that of many other 

inflammatory disorders, can be extensive, involving numerous appointments, analyses, 

misdiagnoses, and frustration. (GIS 2023) 

The journey of a person with IBD often starts with symptoms. For some individuals, the 

symptoms are mild and may either stay the same or worsen gradually over time. However, for 

others, the symptoms may occur suddenly and become severe, causing extreme abdominal pain 

and up to twenty bowel movements per day. Diarrhoea, abdominal discomfort, bowel 
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urgency/incontinence, loss of appetite, weight loss, fever, exhaustion, and rectal bleeding are 

the most prevalent symptoms. Some people report nausea, vomiting, and constipation. In severe 

cases of Crohn's Disease also, ulcers, abscesses, and/or fistulas in the rectum and anus may 

occur, which can be extremely painful and frightening. Moreover, as highlighted by interviews, 

symptoms often extend outside of the digestive tract through episodes such as rashes, arthritis, 

anaemia, kidney stones, and eye inflammation, further impacting patients’ quality of life. (GIS 

2023) 

Many individuals, especially those with mild symptoms, may delay seeking medical help due 

to various reasons such as attributing symptoms to dietary changes or stress. Some with more 

severe symptoms might postpone seeing a doctor, possibly out of embarrassment, until the 

situation becomes critical. However, regardless of the reason, visiting a doctor is a necessary 

next step in the process and the sooner it happens usually the better. (GIS 2023) 

In some countries accessing medical care can be challenging, especially for people without a 

family doctor or with very long waiting times ahead. Occasionally these delays, especially in 

cases of more severe symptoms, lead the patients to emergency departments. Another relevant 

issue is that people encounter difficulties having their symptoms taken seriously by doctors, 

who may initially suggest lifestyle changes and dietary adjustments. This can result in setbacks 

for patients before convincing their doctor to investigate further or seek a more receptive 

healthcare provider. (GIS 2023) 

Once the right physician or gastroenterologist is found, a thorough analysis of symptoms, 

medical history, and family history is conducted. Individuals with a first-degree relative 

diagnosed with IBD are more inclined to be affected. In case IBD, or another source of the 

symptoms, is suspected, the next step will be more accurate testing. If doctors strongly suspect 

you have IBD they usually prescribe medications such as a corticosteroid or 5-aminosalicylic 
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acid compounds (5-ASA), hoping these treatments will reduce symptoms. However, in case of 

misdiagnosis with a different disease, symptoms might worsen by taking the wrong medication. 

(GIS 2023) Both doctors and patients we interviewed stressed the paramount importance to 

have proper testing as soon as possible to ensure a correct diagnosis, to have the most suitable 

treatment plan. 

Due to many conditions causing similar symptoms, it often takes a while for doctors to diagnose 

IBD. Testing usually starts with an examination in the doctor’s office which might then order 

general blood tests to check for anaemia, infection, and the level of C-reactive protein, which 

is higher in case of inflammation in the body. Often, they also test for Celiac Disease. To 

continue, the analysis becomes more invasive and unpleasant for the patients as the most 

important tool in diagnosing IBD is endoscopy. It involves inserting a scope with a camera 

attached to it into your digestive system to look for any visible signs of inflammation or 

ulcerations. Depending on digestive tract affected location, it can be a gastroscopy, entering 

from the mouth, or a colonoscopy, entering via the anus; during an endoscopy, the doctors can 

even take a sample for microscopic testing. If inflammation is found, it probably highlights 

IBD; however, the testing and diagnosis will continue to establish if it is Crohn’s disease, 

ulcerative colitis, or another type, as well as its location and severity, together with any related 

extra-intestinal manifestations. (GIS 2023) 

Depending on the IBD type, its location and severity, which symptoms affect the individual, 

whether there are any complications, the age, and other factors; the proper treatment plan will 

be formulated. Medications focus on two main categories: medications to reduce the underlying 

inflammation responsible for your IBD and medications to help control the individual 

symptoms. (GIS 2023) 

As evidenced in the above-mentioned treatment section; the main anti-inflammatory treatments 
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consist of 5-aminosalicylic acid compounds (5-ASA), corticosteroids, immunomodulators, and 

biologics. To support mucosal healing, bring patients into remission and help prevent future 

flare-ups, anti-inflammatory drugs will need to be taken even when feeling well. However, not 

all these medications have the same effect in each person, and sometimes a drug can work well 

for years and then lose its effectiveness (GIS 2023). More drug development research is needed 

to find more efficient longer-term solutions. 

Symptomatic medications can include things such as analgesics for pain, anti-diarrheal 

medications, laxatives in case of constipation, iron supplements in case of anaemia, oral 

nutritional supplements in case of unbalanced diet, and antibiotics to treat infections. This list 

could be even longer, as there are many different potential symptoms and complications, along 

with potential side effects from other medications, for which treatment might be needed. Some 

individuals might find a successful medication to control IBD quickly and easily; on the other 

hand, others might need to try many medications or combinations of medications before finding 

a treatment that enables remission. (GIS 2023) An upsetting aspect for IBD patients, also 

highlighted by doctors we interviewed, is that continuous monitoring to ensure the treatment 

plan's success will always be needed, involving frequent testing and eventual adjustments to 

medications. 

In addition to medication, changes in diets or exercise routines are often recommended, and 

that is why a registered dietitian is also most often part of the ‘healthcare team’ of an IBD 

patient. When in remission, it is very important to stick to a healthy diet with plenty of nutrient-

dense foods, fibre, protein, and healthy fats. But during a flare, switching to a very simplistic 

diet low in fibre and fats, or even a fully liquid diet, to let the bowel rest is key. (GIS 2023) 

Expert support is key for an efficient consideration of the different factors that play a role.  

Unfortunately, even if a lot of people do not want to consider it, surgery remains often necessary 

https://badgut.org/information-centre/health-nutrition/oral-nutritional-supplements/
https://badgut.org/information-centre/health-nutrition/oral-nutritional-supplements/
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over the patient’s lifetime. In this case the options can range from procedures to fix fistulas and 

fissures or drain abscesses to more complex surgeries such as bowel resection or stricturoplasty 

for CD, or different kinds of proctocolectomy for UC. (GIS 2023) 

All the medications, surgeries, and other treatment methods we have nowadays are working 

toward remission of IBD. Patients might think to be in remission if symptoms are gone and feel 

well, however, IBD is a chronic disease, and they never are fully in the clear. It is therefore very 

important but at the same time challenging to always take the prescribed medications even when 

feeling great and continuously visit the expert practitioners to prevent and control any 

symptoms and complications from getting worse. The life of an IBD patient can be happy and 

thriving however, as it is now, will need constant medication and support and controls from a 

team of doctors ranging from a physician, gastroenterologist, dietitian, psychologist, and others.  

2.8 Patient Persona 

In the series of interviews with IBD patients we had the luck to speak with a very collaborative 

56-year-old Italian CD Patient which provided us not only with very useful insights but also 

with her Day Hospital document. By Day Hospital it is meant a specific track record of every 

relevant step of the patient journey since the first symptoms or discovery of the disease. In the 

following Table 1, the most relevant and crucial moments of her patient journey are 

summarized. However, it is important to note that, it is even more complex and specific. 

After several allergic reactions, and other complications such appendectomy, tonsillectomy and 

the diagnosis of Osteoporosis, the patient has been diagnosed with CD in 2011. After 5 years 

of flare-ups and different medications attempts, she underwent surgery in 2016. We see how 

even 2-3 years after the surgery unfortunately, negative side effects due to flare-ups and further 

hospitalization still occur. Since 2019 the situation has improved thanks to therapy with 

Infliximab and Ferinjet injections for iron deficiencies. However, in the interview the patient 
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highlighted how still the disease has influence in her everyday life through minor symptoms 

such as a more common diarrhea or abdominal pain compared to other people. Even if not 

officially in the Day Hospital yet the patient also mentioned taking Probiotics and Sodium-

Butyrate supplementation to control the gut microbiota and maintain the low disease activity. 

And they are prescribed by a doctor after microbiota testing taken when needed to understand 

the specific deficiencies and suggest the right probiotics, showing how the market is already 

moving towards a more structured approach to the treatment of the disease.  

The goal of including this Day Hospital in our work is to highlight the complexity of the IBD 

Patient Journey and how it goes beyond just gastrointestinal disorders, significantly impacting 

individuals’ quality of life. It is key for specialized doctors to understand the specific patient 

conditions through appropriate testing to find the right cure. 

Day Hospital - 56yo Chron Patient 

Patient Relevant Info: Allergy to Plasil and Aulin - previous appendectomy, tonsillectomy, 

adeinodectomy – Osteoporosis. 

2011 Chron Disease Diagnosis (Ileum-Colon) and oligo arthritis to be treated with 

steroid cycles over the years 

2016 Surgery - 8cm Ileum resection 

2016 - 2018  Therapies with Pentasa, Steroid and cycles of metronidazole and probiotics 

01/2018 Regular anastomosis, erosions and ulcerations in the colon and rectum  

08/2018 Arthralgia and ankle swelling with related treatment  

09/2019 Hospitalization for exacerbation  

09/2019 Post hospitalization started therapy with Infliximab, and Ferinject infusions 

for concomitant iron deficiency anemia. 

Significant clinical improvement and regression extra-intestinal 

inflammations  
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10/2020 Colonoscopy - Healing of previously highlighted ulcers 

09/2022 Appearance of erythema after sun exposure - cured through Ferinject injection 

Current 

Treatment 

Regime 

Ferinject injection once a month - Adalimumab every 14 days - Folina 5 mg 

pd 10 days pm - Niferex 1cp 15 days pm - Flagyl 250 mg 2 pills per day in 

case of diarrhea - Zirtec in case of itching - Adequate saline dilation and 

supplementation  

Table 1: Day Hospital. 

Source: Own table 

3 The Solution – ResistoBacterium 

Conventional treatments focus on managing symptoms using pharmacotherapy. Nevertheless, 

a significant portion of patients either fails to respond to existing treatments or experiences a 

loss of response, prompting the exploration of novel therapeutic strategies (Cai, Wang, and Li 

2021). 

As described in chapter 2.2, the cyclical infection-inflammation cycle and traditional treatments 

such as antibiotics lead to imbalances in the microbiota bacterial diversity, causing pathobionts 

such as Escherichia coli (E.coli) AIEC no longer have to compete for nutrients and space, 

making colonization much easier (Cabral, Oliveira, and Xavier 2023a). On top of this, research 

highlighted the relevant issue that traditional probiotics may in some cases end up taking the 

space that could be used by bacteria to compete with E.coli AIEC, actually giving an advantage 

to the pathogen (Pickard et al. 2017). 

The two experienced scientists Dr. Vitor Cabral and Dr. Rita Oliveira from the Gulbenkian 

Science Institute in Oerias, Portugal, have discovered a bacteria native to our gut’s microbiome 

that directly competes with E.coli AIEC for nutrients, increasing the colonisation resistance 

against E.coli AIEC and therefore being more effective in clearing the infection. The bacterium 

is a part of the Klebsiella family and is naturally found in human intestinal tracts, mouth, and 
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nose. This strain of bacteria represents our company's main asset aimed at treating IBD patients 

and will be referred to and registered as the ResistoBacterium.  

The research showed that ResistoBacterium provided colonisation resistance in the mice model 

after an antibiotic-induced dysbiosis and has also proven to be effective independent of 

colonisation order (Cabral, Oliveira, and Xavier 2023a), meaning it works both to treat E.Coli 

already present in the body but also prevents new ones from colonising.  

From the first animal model testing on mice, three main competitive advantages against 

existing probiotics have been highlighted.  

1. ResistoBacterium is more efficient in clearing infections compared to existing 

probiotics. As represented in the graph below, our probiotic treatment has been successful at 

clearing the infection (AIEC) from most subjects within 20 days. Only half of the subjects clear 

the infection with no treatment at all, while treatment with other probiotic bacteria led to 

prolonged infection. The crucial benefit of ResistoBacterium is that it cleared itself completely 

from most subjects within those 20 days allowing for a faster recovery of the native gut 

microbiota and subsequent natural protection, on the other hand, the other probiotic remains in 

the subjects taking space to other beneficial bacteria and not allowing for the recovery of the 

gut microbiota consequently leading to further infection. (Cabral, Oliveira, and Xavier 2023b)  

 
Figure 1: Efficiency of ResistoBacterium. 

Source: (Cabral, Oliveira, and Xavier 2023b) 
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2. ResistoBacterium accelerates the recovery of native gut microbiota after imbalances 

caused by antibiotics. As shown in the graph below, our probiotic promotes faster recovery of 

the native gut microbiota, as it increases the number of butyrate producing bacteria slightly 

more than with no treatment approach but significantly more than other probiotics which does 

not affect this aspect. The significantly higher butyrate concentration in the feces of subjects 

who took ResistoBacterium support this fact. Butyrate levels are important for gut health as 

they represent the main source of energy for colonocytes and help prevent gut inflammation. 

Conversely, traditional probiotics prevent the recovery of microbiota and butyrate producing 

bacteria, leading to long-lasting depletion of intestinal butyrate levels. (Cabral, Oliveira, and 

Xavier 2023b) 

 
Figure 2: Increased butyrate with ResistoBacterium. 

Source: (Cabral, Oliveira, and Xavier 2023b) 

3. ResistoBacterium helps in preventing further inflammatory episodes thanks to the 

recovery of the native gut microbiota. As we see on the graph below the efficiency in preventing 

further inflammatory episodes up until 20 days post-infection is brilliant, especially compared 

to no treatment or other probiotic scenarios. The lack of treatment or the other probiotics leads 

to a transient or long-lasting inflammation increase leading to further of anti-inflammatory or 

antibiotic treatment. (Cabral, Oliveira, and Xavier 2023b) 



Group Part 

 25 

 
Figure 3: Efficiency of ResistoBacterium in preventing further inflammation episodes. 

Source: (Cabral, Oliveira, and Xavier 2023b) 

ResistoBacterium is the main asset of our newly created venture: ProbiOxy. The venture will 

be introduced at a later stage. 

4 The Market for Medical Treatment for IBD 

4.1 Market Size 

In 2021, the size of the worldwide market for drugs to treat inflammatory bowel disease reached 

$21 billion, and it is estimated to reach $34.5 billion by 2031, exhibiting a compound annual 

growth rate (CAGR) of 5.1% from 2022 to 2031 (‘Inflammatory Bowel Disease Drugs Market 

Report By 2031’, n.d.). The Medical Probiotics Market1 is anticipated to achieve a value of 

approximately $6.54 billion by 2030, up from $3.84 billion in 2023, reflecting a compound 

annual growth rate (CAGR) of 7.9%. North America (38%) has again the biggest market share 

in 2023, followed by Asia Pacific (28.7%) and Europe (20%). (‘Medical Probiotics Market Size 

& Share Analysis - Industry Research Report - Growth Trends’ 2023) The estimated worth of 

the worldwide next-generation probiotics market in 2022 is approximately $168.1 million, and 

it is projected to demonstrate a compound annual growth rate (CAGR) of 11.2% to US$ 393.9 

 

1 The Medical Probiotics Market consists of probiotic ingredients, supplements, and foods specifically designed 

for therapeutic purposes, aimed at preventing and treating a wide range of medical conditions and diseases. 

(‘Medical Probiotics Market Size & Share Analysis - Industry Research Report - Growth Trends’ 2023)  
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million by 2030. North America is, with a market share of 37.8%, the market leader in terms of 

market share in 2022. (‘Next Generation Probiotics Market Size and Forecast to 2030’, n.d.)  

4.2 Market Trends 

Looking at articles, market reports, and other sources, we have concluded the following market 

trends to be important for our venture: 

- Rise in global prevalence of IBD (Zhao et al. 2021). 

- Increased understanding of the human gut microbiota and its role in health and diseases: 

increased interest in using next-generation probiotics (NGP) as a new approach towards 

prevention & treatment of diseases (‘Next Generation Probiotics Market Size and 

Forecast to 2030’, n.d.)  

- Novel therapeutic strategies like faecal microbiota transplantation, probiotics, and 

microbial metabolite inhibitors (Higashiyama and Hokari 2023). 

- Increasing adoption of biologics (‘Inflammatory Bowel Disease Treatment Market 

Report 2030’ 2021). 

- The proliferation of prebiotics, postbiotics, and other supplements like vitamins, 

minerals, and omega-3 has intensified competition in the gut health market (‘Medical 

Probiotics Market Size & Share Analysis - Industry Research Report - Growth Trends’ 

2023). 

- Favourable regulatory framework: The Food and Drug Administration accepted the first 

probiotic as a medicine; VOWST (‘Our Products’, n.d.). 

- Government funding and support for R&D related to the microbiome’s role in health 

also enables new innovations (Cabral 2023). 

- R&D efforts and success of key players, for example Pfizer’s etrasimod (Pfizer 2022) 
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or approval of AbbVie’s RINVOQ for the treatment of moderately to severely active 

CD by the European Commission (AbbVie 2023). 

4.3 Competitive Landscape 

The competitive landscape of medical treatment for IBD is characterised by a dynamic interplay 

between a few large, established pharmaceutical companies and a growing number of emerging 

players. These companies are constantly vying for market share by developing innovative 

therapies, expanding their product portfolios, and strengthening their presence in key markets. 

At the forefront of the IBD treatment market stand AbbVie Inc., Johnson & Johnson, Takeda 

Pharmaceutical Company Limited, Pfizer Inc., Bristol Myers Squibb, Celgene Corporation, 

Merck & Co., Inc., AstraZeneca plc, Novartis AG, and UCB (IBD Treatment Market Report 

2021). These companies have established themselves as industry leaders through their extensive 

research and development efforts, resulting in a wide range of effective therapies, including 

biologics, small-molecule drugs, and corticosteroids. Their dominance is further solidified by 

their strong brand recognition and established distribution networks. 

However, the IBD treatment landscape is not without its disruptors. A wave of emerging 

companies is challenging the status quo by introducing novel therapeutic approaches that target 

different aspects of the disease and offer enhanced efficacy and reduced side effects compared 

to traditional treatments. Arena Pharmaceuticals, Galapagos NV, Sun Pharmaceutical 

Industries Ltd., Entyvio, and Salix Pharmaceuticals are among the notable players driving 

innovation in this space (IBD Treatment Market Report, 2021). 

The increasing focus on biologics is a defining trend in the IBD treatment market. These 

protein-based therapies, derived from living organisms, have revolutionised IBD management 

due to their superior efficacy and reduced side effects compared to traditional corticosteroids. 

The success of biologics has propelled their adoption as the standard of care for IBD treatment 
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(IBD Treatment Market Report, 2021). 

Alongside biologics, novel therapies are emerging, targeting specific molecular pathways and 

cellular processes involved in IBD pathogenesis. These therapies hold promise for more 

personalised and effective treatment strategies.  

The competitive landscape is also being influenced by the increasing availability of generic 

IBD treatments. These generic versions of existing brand-name drugs offer similar efficacy at 

lower costs, putting downward pressure on prices and challenging the dominance of brand-

name drug companies. This trend is particularly evident in the biologics segment, where generic 

versions of infliximab and adalimumab have gained significant market (‘IBD Treatment Market 

Report’ 2021). 

The rising cost of IBD treatment is another pressing concern. The increasing use of biologics, 

coupled with the development of novel therapies, has driven up the overall cost of IBD 

management. This trend poses a significant challenge for patients, healthcare providers, and 

insurance companies, as it strains healthcare budgets and potentially limits access to treatment 

for some individuals (IBD Treatment Market Report, 2021). 

In conclusion, the competitive landscape of medical treatment for IBD is characterized by a 

dynamic interplay between established players and emerging disruptors. The increasing focus 

on biologics, the development of novel therapies, the rise of generics, and the escalating cost of 

treatment are key trends shaping the market. Companies that can successfully navigate these 

challenges and deliver innovative, cost-effective, and patient-centric therapies will be well-

positioned for long-term success in this evolving market. 

4.4 Benchmarking  

As stated above, some patients fail to enter remission or fail to sustain remission with the 

existing treatment options. Emerging therapies and drugs are interesting for us to analyse as 
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they might be able to provide an efficient solution in the future and thus might be our 

competitors. In the following, we present a few selected development-stage companies focused 

on the treatment of IBD. 

1. Microba – MAP315: MAP 315 is an experimental live bacteria therapy consisting of 

bacteria that have been freeze-dried and encapsulated in a protective coating. This oral 

capsule is being studied as a potential treatment for ulcerative colitis. MAP 315 

encourages the regeneration of the intestinal lining and the healing of the mucosal 

layers, which are crucial for long-lasting disease remission but not adequately addressed 

by current treatments. MAP315 has just started clinical trial 1 in June 2023. (Microba 

2023)  

2. Telavant – RVT-3101: Telavant's RVT-3101 is a unique antibody therapy that directly 

targets the TL1A protein, a key player in inflammatory processes. Telavant develops 

the solution to be the first-in-class subcutaneous therapy in UC and CD. RVT-3101 is 

in the Phase III of clinical trials for UC and in Phase II for CD. (Telavant 2023) 

3. Sanofi and Teva Pharmaceuticals – TEV’574: TEV’574 is an Anti-TL1A which is 

classified as a novel biologic and is currently in Phase II of clinical trials for UC and 

CD. Teva Pharmaceuticals is an established company and an extensive innovative 

medicine and biosimilar pipeline. (Teva Pharmaceutivals 2023) 

4. Sitryx – SIT-033: Sitryx regulates the cell metabolism to develop disease-modifying 

therapeutics. By intervening in cellular metabolism, it is possible to effectively address 

inflammation, reverse tissue damage, and ultimately improve patient outcomes. SIT-

033, the program for IBD, is in the Lead Optimization phase, shortly before pre-clinical 

trials. (Sytrix 2023) 

5. Mozart Therapeutics – MTX-101: Mozart Therapeutics is developing a pipeline of 
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CD8 Treg modulators that are meant to restore durable immune balance. The lead 

program focuses on autoimmune mediated gastro-intestinal diseases and is the in pre-

clinical stage. Mozart Therapeutics’ innovative bispecific CD8 Treg modulator 

selectively interacts with inhibitory KIRs and regulatory CD8 T cell markers. (Mozart 

Therapeutics 2023) 

As can be concluded from the descriptions above, the different companies use different 

approaches for the development of treatment for IBD, or gastro-intestinal diseases in general in 

the case of Mozart Therapeutics. What they all do, is to try to get an efficient solution for the 

treatment of IBD, respectively gastro-intestinal diseases. Microba positions itself clearly 

against current treatments: MAP315 “encourages the regeneration of the intestinal lining and 

the healing of the mucosal layers, which are crucial for long-lasting disease remission but not 

adequately addressed by current treatments.” (Microba 2023) 

In addition, they are in different stages of development. While most are also still in drug 

discovery and pre-clinical trials like us (ProbiOxy;), Telavant’s RVT-3101 for UC is already in 

Phase III of clinical trials. The following illustration provides an overview. On the left side are 

the companies listed that develop the treatment solution. In the other columns, the name of the 

treatment solution with the specific development stage is shown. 
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Figure 4: Overview of the development stages of emerging treatments for IBD 

Source: Own illustration. 

It is difficult to assess the strengths and weaknesses of the competitors as well as the competitive 

situation we will face at the start of the commercialisation since the competitive forces are likely 

to change. Some technologies will not make it through the (pre-)clinical trials while on the other 

hand, new efficient technologies may emerge.  

When talking about benchmarking it is also worth talking about Seres Therapeutics’ VOWST. 

The drug is already approved for the prevention of Clostridioides difficile infection after 

antibiotic treatment has been completed. It is not yet approved for the treatment of IBD. 

However, we can learn a lot from it as it is the first probiotic approved as a medicine by the 

FDA.  

4.5 Where ResistoBacterium Fits into the Market 

The market research, including the analysis of the competitive landscape, the benchmarking, as 

well as the existing treatment options, reveals the market gap: Conventional treatments focus 

on managing symptoms using pharmacotherapy. However, a significant portion of patients 

either fail to respond to existing treatments or experience a loss of response. Novel therapeutic 

strategies based on different approaches are being developed to get an efficient solution for the 
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treatment of IBD. As far as our knowledge, none of them is based on probiotics.  

We are confident the added value of our asset will have significant benefits for IBD patients 

placing our ResistoBacterium among the “new conventional” treatments for IBD. The asset 

could potentially have even better effects in combination with other treatments. We will not 

necessarily substitute other treatments that have to be taken in acute disease situations, as our 

product is not scientifically fit for it, but we will enrich the landscape of possible treatments for 

IBD in the remission and maintenance phases. Thus, we position ResistoBacterium in the 

following way: 

- Probiotic Complementary Drug: 

- Enhances the efficiency of existing IBD treatments. 

- Probiotic Stand-Alone Drug: 

- Offers a standalone solution for patients with diverse disease and treatment 

journeys. 

This widens our target group as patients with different disease journeys and treatment journeys 

can benefit from our solution. Our therapy is designed to rebalance the gut microbiota, reduce 

inflammation, and provide long-lasting relief to patients suffering from IBD and potentially 

many other forms of intestinal inflammation. Thus, we provide a way to enter and maintain 

remission that supports a balanced microbiota, hence breaking the inflammation infection 

cycle. ResistoBacterium decreases the flare-ups, increases the healthy periods of the gut, and 

breaks the inflammation-infection cycle thus significantly improving patients’ quality of life. 

Our goal is to have a significant impact and increase the number of people who enter and 

maintain remission, therefore significantly decreasing the number of people experiencing acute 

episodes of the disease. 
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The microbiota dysbiosis can change from individual to individual and can be affected by 

various factors; once the efficacy of our probiotic is proven and the final treatment approved, it 

will be the doctors and pharmacists that must analyse the patient's situation through different 

tests, such as the Microbiota testing, and eventually prescribe our treatment, being it 

complementary to another one or as a stand-alone treatment, or eventually another. Treatment 

differs a lot from patient to patient and needs a tailored approach. The following possible usages 

have been identified:  

- Low Disease Activity: 

- ResistoBacterium is used in periods of low disease activity with minimal 

symptoms, to maintain low activity. 

 

- Remission Maintenance: 

- ResistoBacterium is used in periods of remission, to maintain remission. 

- Acute Inflammation Support: 

- As a complementary drug, ResistoBacterium aids in supporting remission 

during acute inflammation episodes. 

ProbiOxy therefore positions its ResistoBacterium both as a complementary drug to existing 

treatments, potentially improving overall treatment effectiveness; but also, as a stand-alone 

drug with proven superior benefits compared to existing and emerging competitors. 

Our probiotic will lower the incidence of flare-ups of both CD and UC globally, improving the 

patient’s quality of life and reducing society and healthcare costs associated with the disease, 

such as costs caused by absenteeism and hospitalization. 
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4.6 Demand Estimate 

In anticipation of ProbiOxy's future entry into the treatment market (commercialisation), it is 

crucial to project the potential demand across different regions. By estimating the expected 

demand, we aim to offer a comprehensive understanding of the potential consumer base in 

various regions to provide future stakeholders with a clear perspective on the opportunities that 

lie ahead. 

However, calculating the anticipated demand for ProbiOxy presents a unique challenge due to 

several factors inherent in the biopharmaceutical industry. Notably, ProbiOxy is poised to 

commence production and sales post the completion of extensive clinical trials, a timeline that 

spans several years into the future. While we acknowledge the escalating global prevalence of 

IBD and positive shifts in the regulatory framework, as discussed earlier, the market landscape 

is dynamic and subject to significant alterations. Moreover, the competitive arena is susceptible 

to profound transformations, with the emergence of new players and treatments potentially 

reshaping the entire landscape.  

As the distribution channels will be determined by the acquiring entity, this estimation serves 

as a tool to illustrate the anticipated demand in distinct regions (Europe, North America, and 

Asia). For simplicity, we will focus on the US, Canada, Europe, and China since these show 

the opportunity in each region. 

To calculate the estimated demand for ProbiOxy, it is imperative to delineate the addressable 

markets for each region. After researching from various sources, we compiled data reflecting 

the estimated number of IBD cases in each region. It is worth noting that due to variations in 

data availability, the estimates encompass different years, with China, for instance, providing 

projections for 2025, as it can be seen in Table 2. 
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Table 2: Number of IBD cases per region.  

Source: Own illustration based (D. Lewis et al. 2023) for American data; Coward et al. 2023 for Canadian data; He et al. 

2023 for Chinese data; Hammer and Langholz 2023 for European data 

To homogenize the data for projection purposes, we adopted a Compound Annual Growth Rate 

(CAGR) of 6.1% according to , calculated between 2022 and 2030. To simplify the estimation 

process, we assume this growth rate is applicable uniformly from 2020 to 2037. With this 

approach, we were able to align the diverse datasets to establish a cohesive foundation for 

projecting the demand for ProbiOxy, which we anticipate will enter the market in 2032, after 

concluding phase III clinical trials.  

  

Table 3: Total estimated addressable market per region (number of patients), 2032 

Source: Own illustration based on previous table 

After delineating the total addressable market for each region, the next step involved assuming 

penetration rates specific to each market. We assumed a penetration rate of 8% for the USA 

and 6% for the remaining regions and this penetration rates already considers the fact that our 

products are not targeted at anyone with IBD (for example we do not expect patients with severe 

cases of IBD who need surgery to require our probiotic). The choice of a 6% penetration rate 

reflects a cautious approach, so as not to overestimate demand. The higher 8% penetration rate 

for the USA is justified by the country's well-established probiotic market, high consumer 

awareness, and recent approval of a probiotic as a treatment option. Additionally, we considered 

an annual adoption rate growth of 5% for the initial 5 years of ProbiOxy's operations. This 

allows for a comparative analysis between the estimated demand for 2032 and 2037, providing 

insights into the projected growth trajectory during the initial years of ProbiOxy's market 

presence. With these considerations, we computed the anticipated demand for each region, as 
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illustrated in Table 3. 

  

Table 4: Expected demand per region (number of patients) 

Source: Own illustration based on previous table 

As evident from the table, the United States and Europe emerge as pivotal regions for 

ProbiOxy. The USA, with the highest demand, becomes a strategic cornerstone due to its well-

established probiotic market. Meanwhile, China showcases emerging market potential of Asia, 

emphasizing the importance of getting the approval of local regulatory agencies in the future. 

Overall, this data emphasizes the substantial revenue-generating potential of ProbiOxy, and the 

opportunity associated with each market.  
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5 Our patients 

5.1 Segmentation and Targeting 

The target market for the ResistoBacterium is diverse, encompassing individuals of all ages, 

genders, and nationalities who suffer from IBD. The emphasis, however, lies in a shared 

commitment to proactive health management through comprehensive testing. The key to 

effective targeting revolves around the understanding that the efficacy of ResistoBacterium is 

maximised when tailored to an individual's unique microbiota composition. As already 

mentioned before in section 4.5 our probiotic will be fit for people seeking both a 

complementary or a stand-alone treatment and both to maintain or induce remission. However, 

the most precise target market is going to be all individuals with a dedicated gastroenterologist 

committed to undergoing microbiota testing and with specialised treatment based on microbiota 

analysis.  

To have a coherent targeting strategy for our probiotic and pave the way to market for the 

acquiring company we will be dedicated to collaborating with gastroenterologists. Both to 

promote the significance of microbiota testing in IBD management and as well to provide 

educational resources to related professionals on the benefits of ResistoBacterium as a solution 

to treat IBD. Our primary message centres around the necessity of microbiota testing, facilitated 

by gastroenterologists, to ascertain the most effective treatment. We will tailor our marketing 

efforts to this commitment to personalised treatment and highlight the importance of 

understanding the unique microbiota composition for optimal IBD management. 

5.2 Client Personas 

It is difficult to set a typical IBD patient profile as the demographics and individuals’ 

circumstances can be of any type. Varying in age, attitudes, life habits, extra complications, and 

treatment regimens the common aspect of patients that will benefit from our probiotic is that 
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they have a dedicated personal gastroenterologist who will be able to provide the right treatment 

at the right time, knowing the personal situations and the essential microbiota tests results of 

the individuals. With our probiotic, gastroenterologists and other dedicated specialists will have 

a new and efficient probiotic, among the already existing treatments, to use depending on the 

individual’s circumstances. Figure 5 illustrates potential client personas of ProbiOxy. 

 

Figure 5: Our Client Personas 

Source: Own illustration 

5.3 The Purchase Process of Patients for IBD Treatment 

When an individual experiences symptom and a lack of physical well-being, the first step is to 

visit a healthcare professional, in most cases a doctor in a clinic (gastroenterologist), to talk 

about the symptoms, needs, and possible treatment options.  

After consultation and joint decision-making between the patient and the healthcare 

professional, the healthcare professional prescribes a treatment for IBD. Healthcare 

professionals personalise treatment plans to address the unique needs of each individual, 

considering the type and severity of their symptoms. Medications may be administered in 
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different quantities, formulations, and timeframes. (Crohn’s & Colitis Foundation 2023) 

According to Davari et al. (2018) the following factors affect the prescribing decision of 

doctors: personal attributes of the doctor, treatment costs, patient preference, the 

pharmaceutical industries' marketing, promotion strategies, department heads, and co-workers, 

expectations of patients or their families, and clinical condition of the patient. 

The purchase process depends on the type of medication and, thus, indirectly on the severity of 

symptoms (for more details, see Chapter 2.6). Severe cases of IBD may require hospitalisation, 

where patients receive intravenous medications, surgery, and other treatments. Other IBD 

medications (mostly biologics) are administered through outpatient infusion centres – as part 

of a hospital or an independent centre. In those two cases, the purchase process is administered 

via the treating institution, e.g., hospitals or outpatient infusion centres. Possible distribution 

points for prescription drugs can be specialized gastroenterologists, hospitals, medical centres, 

and hospital, retail, or online pharmacies. Hospital pharmacies captured the highest percentage 

of revenue (44%) in the global IBD treatment market. The position of the market leader of the 

hospital pharmacy segment is linked to an increase in the prevalence of IBD and thus increase 

in hospital admissions, the hospital’s infrastructure, and the accessibility of treatment in 

hospitals. (‘Inflammatory Bowel Disease Treatment Market Report 2030’ 2021) 

 

Figure 6: Purchase process of patients for treatment for IBD 

Source: Own illustration  
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6 Exit Strategy 

To exit, we sell our company in a strategic acquisition after the conclusion of Phase II. Sheinin 

et al. (2021) states that private M&A deals are the most likely and successful way “to bring 

innovative products to patients and capitalise on new technologies”. According to Lemley & 

McCreary (2019), it is likely that innovative and venture-funded start-ups exit through an 

acquisition by a “dominant firm in the market” while exits via IPOs are rare in practice. 

Considering these facts as well as the interests of our VC investors, we exit through an M&A.  

Our objectives for the exit are to: 

1. Maximise the Return on Investment (ROI) for investors and founders by selling 

ProbiOxy at a valuation that reflects its value and the potential of the product pipeline, 

market opportunities, and assets. 

2. Provide shareholder liquidity by realising the value of shareholders' equity. 

3. Mitigate clinical development, regulatory approval, and commercialisation risks by 

transferring them to a company with experience and resources. 

4. Accelerate product development and commercialisation by selling to an acquiring 

company that has the required resources such as expertise, infrastructure, and a broad 

industry network, distribution channels, among other resources. 

6.1 The Exit Market for Early-Stage Biopharma Companies 

Within the biopharmaceutical industry, M&As hold more significant importance compared to 

almost all other sectors (Mikulic 2023b). The worldwide value of the announced deals of 

biopharma M&A deals with a therapeutic product focus amounted to $96.1b in 2022. 90% of 

these deal values came from US transactions while only roughly 6.4% came from M&A 

activities in Europe. Large pharma companies were the most prominent acquirers, amounting 
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to 75% of the total deal value in 2022. Some of the most active buyers are Amgen, AstraZeneca, 

Pfizer, Sanofi, Gilead Sciences, and Novartis, among others. (Geilinger, Leo, and Bujak 2023) 

Looking at literature and other sources, we have concluded the following trends within the 

M&A market for pharmaceuticals, and more specifically in the exit market for early-stage 

biopharma companies to be critical for our exit strategy. 

- Trend of pharma companies generating inorganic growth and moving away from 

traditional business models to business models with outsourcing and diversification 

(Dierks, Bruyère, and Reginster 2018). According to Ascher et al. (2023) two-thirds of 

revenue growth over the next five years will be caused by smaller biopharma companies. 

- Increase in M&A activities in the pharmaceutical industry due to pressure to replace 

expiring patents and to maintain a stable revenue stream (Lehot and Chow 2023) with 

a greater number of small transactions (Ascher et al. 2023). These deals often are 

focused on cancer, rare diseases, and immune system disorders (Pagliarulo and Bell 

2023). IBD is an immune system disorder. 

- Acquisitions happen earlier in the product life cycle – during clinical trials rather than 

when the product is finished (Sheinin et al. 2021). 

- The average time it takes for a US private biopharma company to be acquired has 

decreased from 7.4 years in 2012 to 4.4 years in 2015 (Sheinin et al. 2021). 

- Growing opportunities in emerging markets in terms of increasing revenues and access 

to acquisitions and partnerships (Ascher et al. 2023). 

However, one restraint to these promising market trends is the currently challenging capital 

markets (e.g., due to higher interest rates). This will compel companies – and also ProbiOxy – 

to reassess their expectations regarding the deal valuation. (Stoll, Stephenson, and Cortes 2023) 
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The competitive landscape in the exit market further consists of other venture-backed 

development-stage companies planning their exit via M&A and wanting to get acquired by a 

pharma company. These companies are competing with us for the same acquirers. Looking at 

start-ups that have recently received significant funding, two possible future competitors with 

the product pipeline also tackling gastrointestinal diseases are Sitryx or Mozart Therapeutics. 

6.2 Potential Acquirers 

Given the rapid pace of innovation in the biopharma industry, the main driver for acquiring 

companies is access to innovation to boost or replenish the product pipeline and thus secure its 

survival or revitalisation (Ascher et al. 2023; Mikulic 2023b; Walker 2020). The primary driver 

for revenue growth is innovation in pharmaceuticals obtained from external sources. Thus, 

Biopharmaceutical companies are increasingly seeking acquisitions for growth to enhance their 

pipelines. (Ascher et al. 2023) 

Our potential acquirers can be segmented into four groups according to their characteristics, 

interests, and needs in acquiring ProbiOxy. Table 5: Our potential acquirers gives a brief 

overview.  

 

Table 5: Our potential acquirers 

Source: Own illustration 
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1. Established pharma companies with a product portfolio/pipeline focused on treatment 

for IBD  

The interest of this customer segment to acquire our company is to gain access to new 

technology and IP to strengthen its product portfolio and gain access to a promising new 

treatment for IBD. Thus, achieving or maintaining a competitive advantage by offering a more 

effective treatment for IBD than what is currently offered on the market. This segment may 

want to acquire companies that enable them to better compete with other larger competitors.  

- Companies producing traditional medicine against IBD such as Pfizer, Dr. Falk Pharma 

AG, medac GmbH, Ferring Pharmaceuticals, AbbVie, Gebro Pharma (Metoject) and 

Johnson & Johnson, Novartis Venture Fund, among others. 

- Companies producing (probiotic) complementary drugs to the treatment with 

antibiotics or anti-inflammatory IBD drugs, such as Mutaflor, Perenterol, OMNi 

BiOTiC, and Ferring. 

They need an innovation with high potential that can be turned into a profitable product in the 

market to maintain or strengthen its market position and thus the revenues. It is crucial for them 

that the innovation can help them achieve a more efficient solution than what is on the market, 

is protected, and that it has a solid scientific foundation. In addition, no other company must be 

able to achieve the same effect in terms of efficiency using a different technology (“best-in-

class”).  

2. Established pharma companies with a product portfolio/pipeline focused on different 

diseases than IBD 

The second customer segment consists of established pharma companies with a product 

portfolio focused on different diseases than IBD with the interest in gaining access to new drug 

candidates to expand their product pipeline and diversify the product portfolio. They may want 
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to diversify their risk. In addition, they may be interested in expanding into a new market or 

patient population to grow their business and revenue streams. Another reason for the 

acquisition might also be to enhance the company’s reputation for innovation and commitment 

to patients. 

- Companies focused on autoimmune diseases, such as AstraZeneca, ImmuPharma, 

Janssen Pharmaceutica, and Biogen. 

- Companies focused on treatment for other conditions of intestinal inflammation (e.g., 

IBS or Diverticulitis), like Johnson & Johnson (Tylenol), Sandoz (Ciprofloxacin) or 

Aliud Pharma (Ciprofloxacin). 

- The most active buyers focused on deals other than megadeals according to Geilinger, 

Leo, and Bujak (2023). For example, Amgen, AstraZeneca, Pfizer, Sanofi, Gilead 

Sciences, and Novartis. 

Likewise, to the first customer segment, candidates in this segment need innovations to 

maintain or strengthen their market position and thus their revenues. It is crucial for them that 

the innovation is protected and can be turned into a profitable product in the market. It may be 

beneficial if the current product portfolio of the company is related to IBD to benefit the most 

from synergies. Since they also have limited knowledge in the field of IBD they also need to 

be able to acquire the team behind the start-up. 

3. Smaller pharma companies  

Our third customer segment consists of smaller biopharma, pharma, and biotech companies that 

intend to acquire us to get access to innovation it is not possible to develop itself due to a lack 

of resources such as knowledge, researchers, and financial means, among others. The company 

may need the innovation to widen and/or enhance its product pipeline or product portfolio.  
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- Companies offering emerging therapies such as fecal microbiota transplantation, like 

Seres Therapeutics and Nestlé Health Sciences– the product “VOWST” is being 

investigated for the treatment of other conditions, such as UC, CD, and IBS. 

- Companies developing products for patients with IBD, for example, Medibiofarma. 

The need of this customer segment is that the cost of acquiring an innovation is affordable and 

can be efficiently used by the small company. In addition, it may need to be able to acquire the 

team behind the company since it does not have enough knowledge. 

4. Private equity firms 

This customer segment is interested in acquiring a biopharma start-up like ours because of the 

high return potential. In addition, they may want to diversify their investment portfolio, access 

innovation, and take advantage of consolidation opportunities. They are interested in a company 

that has attractive exit options for themselves. 

- Private equity firms specialized in the biopharma industry such as Carlyle Group, 

KKR, Warburg Pincus, and Blackstone. 

- Specialized investment firms like Seed Health, ADM Ventures, Life Biosciences, and 

Microbiome Venture. 

The biggest need is innovations that provide high returns and that can be commercialized at a 

high profit. In addition, they focus on biopharma start-ups that have reached a certain level of 

maturity and development and have a strong IP portfolio. Furthermore, they need the acquired 

companies to be aligned with their investment strategy. 

6.3 Targets for Acquisition 

We target established pharma companies no matter the focus of their product pipeline/portfolio 

because of their financial strength, extensive resources, and strategic fit. The deal price, and 
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thus the financial return for our investors, will be the highest when selling it to them because 

according to Ascher et al. (2023) the primary driver for revenue growth is innovation in 

pharmaceuticals obtained from external sources. Because acquisitions are vital for established 

pharma companies to access innovation to build or maintain a competitive advantage, a higher 

transaction value can be negotiated. In addition, ProbiOxy can benefit from its established 

structures, knowledge about acquisitions, bigger financial resources, and stability, as well as 

other assets such as market reach, established operations, brand reputation, and experience in 

regulatory approval. 

As the first ventures, we target the following companies for an M&A because of their strategic 

fit with our lead product. In addition, they face or have faced an expiration of patents that are a 

vital part of their revenue stream in the next years. They have also invested in early-stage 

solutions before, showing that they have experience in M&A processes and in integrating new 

technologies into their portfolio. 

1. AbbVie: AbbVie's Humira which is used for the treatment of CD and UC patent expired 

this year in the United States and Europe. The drug generated global revenues worth 

over $20 billion. (Volansky and Stonehill 2023) With the acquisition of ProbiOxy 

AbbVie can replace the loss of revenues in the treatment of IBD expected with the 

expiration of the patent in the future. AbbVie acquired Syndesi Therapeutics to 

strengthen its neuroscience portfolio (‘AbbVie Acquires Syndesi Therapeutics, 

Strengthening Neuroscience Portfolio’ 2020). 

2. Johnson & Johnson: The patent for Stelara, a “top earner” drug with $6.39 billion 

revenues from Johnson & Johnson expired in the middle of 2023. The drug is used to 

treat CD and UC. (Kansteiner et al. 2023) With the acquisition of ProbiOxy Johnson & 

Johnson can replace in a couple of years the loss of revenues in the treatment of IBD 
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expected with the expiration of the patent. The company acquired Auris Health in 2019 

to expand its pipeline (‘Johnson & Johnson Announces Completion of Acquisition of 

Auris Health, Inc. | Johnson & Johnson’ 2019). 

3. Amgen transforms “new ideas and discoveries into medicines for patients with serious 

illnesses” (‘About Amgen’ n.d.). Enbrel, the product generating the highest revenues in 

2020 (Mikulic 2023a) is expected to expire in 2029 in the US. In Europe, there are 

already three biosimilars available (‘Etanercept Biosimilars Delayed until 2029 in US’ 

2022). The company would be a good strategic fit because severe cases of IBD can lead 

to life-threatening conditions (‘Inflammatory Bowel Disease (IBD) - Diagnosis and 

Treatment’, n.d.). In addition, the company recently acquired Five Prime Therapeutics 

including a program for gastric cancer. Thus, Amgen might be highly interested in 

expanding its pipeline for gastrointestinal diseases.  

6.4 Positioning ProbiOxy for Acquisition 

According to Tkaczuk and Nowak (2023), for cooperation with a major corporation to thrive, 

it is essential to develop a proposal that provides true worth to the potential business partner. 

Having understood the rationale behind the buying decision of a pharma company – access to 

innovation – our value proposition is centred around this aspect.  

Essential selling points are an innovative pipeline with a strong portfolio of novel drug 

candidates or technologies, market potential, robust patents and IP protection, positive clinical 

trial outcomes, and low development risk (Primec 2023). According to Schöllhorn (2023), an 

M&A consultant, the selling company must have specific USPs. Patents, trademarks, licenses, 

technologies, and exclusive agreements are particularly important. In addition, the business 

model, a detailed business plan with future growth plans, as well as financial ratios are crucial.  

Thus, we offer the following value proposition to acquirers: 
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ProbiOxy provides a way to maintain and strengthen the competitive 

advantage and revenues by providing access to well-protected new 

technologies and drug candidates with clinical success in the field of 

intestinal inflammation that show huge market potential. 

Our unique selling points at the time when we sell are: 

- Promising product pipeline focused on the field of intestinal inflammation and related 

therapeutic areas. The pipeline is IP protected through our extensive patent portfolio. 

- Phase II of clinical trials approved innovation by EMA and FDA. Our clinical trials 

are well-planned, carefully executed, and well-documented. 

- Detailed business plan that shows how ProbiOxy can benefit from the huge market 

opportunity and future growth opportunities and plans. 

- Financial KPIs showing the financial health, and growth potential of ProbiOxy. 

6.5 Target Outreach and Engagement 

We will follow the following strategy to create visibility and credibility, build relationships and 

partnerships, and, ultimately, sign a contract to sell our company. At any time, we consider the 

rationale of the decision-making process of acquiring companies as well as their needs and 

interests (see above). Our strategy consists of the three pillars illustrated in the following figure. 

 

Figure 7: Pillars of our target outreach and engagement strategy. 

Source: Own illustration 

1. Public exposure to generate visibility and credibility: Our research team publishes high-

quality articles and gives presentations at industry events, we attend conferences and fairs, 

engage in social media to make sure potential acquirers and M&A consultants are aware of us 
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and our accomplishments, and build a website for our online presence. The website will support 

us in providing information, enhancing our credibility, building investor relations, engaging in 

marketing, and branding as well as providing an accessible platform for our stakeholders to 

learn about ProbiOxy. We further gain credibility by partnering with acknowledged institutions 

and individuals. 

2. Build relationships with key decision-makers and stakeholders in the industry from 

academia, corporate VCs, other biopharma start-ups, M&A consultants, and established pharma 

companies. This includes attending and networking at industry events and conferences. The 

goal is to learn about our target companies’ priorities and areas of interest, position ourselves, 

and influence the decision-making of our targeted acquirers. Most importantly, we need to find 

and build a connection with the persons in charge of implementing innovations into our targeted 

companies (Tkaczuk and Nowak 2023). According to Jekunen (2014) final decisions that 

determine the drug portfolio are ultimately made by the board of directors. Therefore, we will 

get contact with exactly those persons and convince them of the strategic fit and strengths of 

ProbiOxy. 

3. Establish strategic partnerships with pharmaceutical companies – and potential future 

buyers. According to Tkaczuk and Nowak (2023), collaborative partnerships accelerate 

commercialisation timelines. The goal for ProbiOxy is to forge a strategic alliance with a 

company that holds the potential for a subsequent conditional sale (Jekunen, 2014). This also 

encompasses the negotiation of a potential sales agreement that would be triggered upon 

fulfilment of specific conditions, such as an M&A agreement upon the completion of Phase II 

clinical trials. This approach involves directly engaging with potential acquirers to cultivate a 

rapport and gain a comprehensive understanding of their interests and needs. This knowledge 

will enable us to tailor our value proposition to their specific needs, increasing the likelihood 

of a successful sale. 
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6.6 Managing the Acquisition Process 

It is advisable to prepare ProbiOxy and the process for a transaction at an early stage to optimise 

the entire process (Schöllhorn 2023). To ensure a structured and smooth acquisition process we 

defined the following steps: 

 

Figure 8: Acquisition process 

Source: Own illustration 

To prepare for the process we create the following documents: Information Memorandum (IM), 

anonymized teaser, company valuation and list with potential buyers. The IM serves as a 

roadmap for potential buyers, providing them with a detailed overview of ProbiOxy’s business, 

its pipeline, IP portfolio, its financial performance, team, and its competitive landscape, among 

others. The teaser summarizes ProbiOxy’s key highlights of a potential acquisition opportunity 

without revealing our identity. It serves to generate interest among potential investors and 

encourage them to request a more detailed IM. 

Our target outreach and engagement activities will allow us to start negotiating about a deal 

with potential acquires. Therefore, a Non-Disclosure Agreement (NDA) is signed for the 

information exchange. In negotiations, there are two kinds of processes: the bidding process 

and direct negotiations. At the given time, we will decide on the approach we want to take. In 

the bidding process, potential buyers are contacted and asked to submit a non-binding offer 

(NBO). The NBOs received are then evaluated, after which a limited number of interested 

parties are invited to the due diligence phase. During this phase, all aspects of the company 

(tax, legal, financial, etc.) are comprehensively analysed and the first negotiations on the sales 

and purchase agreement (SPA) are conducted. Finally, the parties must submit a binding offer, 
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from which ProbiOxy can select the most attractive one. In direct negotiations, on the other 

hand, fewer parties are usually approached directly. The rest of the process is the same as in the 

bidding process. (Schöllhorn 2023; Primec 2023) We will prepare for the rigorous due diligence 

following Byers (2022) and ensure that the required documents such as IP documentation, 

financial records, and regulatory filings are in order. 

Once both parties agree, the deal is checked on its compliance with the regulations, ensuring 

compliance with securities regulations, accounting standards, and antitrust laws. In addition, 

shareholder approval must be obtained. When confirmed, we are ready to close the deal. Once 

the SPA has been signed and closed, the ownership and assets are transferred. After the deal, it 

is crucial to manage the post-acquisition process well and to deal with possible challenges such 

as cultural differences, and integration challenges.  

During the whole acquisition process, we will be supported by legal advisors such as Kirkland 

& Ellis or Goodwin Procter as well as financial and industry experts and M&A consultants. 

6.7 Transaction Value 

The average trade sales value of US and European VC-backed biopharma companies in 2022 

was $656m while the average upfront transaction value was $383m (Geilinger, Leo, and Bujak 

2023). In our transaction value, we are trying to maximize the company's value and thus the 

return for our investors.  

According to Schöllhorn (2023) the transaction value in M&A transactions is usually set based 

on Multiples and DCF-Method based on past and future company results. Transaction multiples 

can be valuable in determining the value of early-stage pharma companies. They apply a 

valuation multiple to a relevant metric of the company, such as revenue multiples, based on 

comparable transactions in the industry. The revenue multiple is based on projected revenue 

from projected sales after market approval. Table 6: Revenue range valuation multiples 
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provides an overview of possible multiples for small-to-midsize pharmaceutical companies in 

2023 according to Bailyn (2023). 

 Revenue range valuation multiples 

Revenue Range $1-10M $10-100M $100-900M 

Multiple  6.3x 7.7x 8.5x 

Table 6: Revenue range valuation multiples 

Source: Own illustration based on (Bailyn 2023) 

The multiple then must be applied to ProbiOxy. Taking into consideration our results from the 

demand estimate in Chapter 4.6, amounting to 729,093 cases of patients suffering from IBD in 

2032 in the USA, and Europe, ProbiOxy’s first target markets. Because the frequency of flare-

ups varies a lot for every patient, we estimate that the patients take our solution on average 0.5 

times per year. Our estimated average selling price is $1,000 per treatment, based on looking at 

the prices of other pharmaceuticals for IBD. The selling price of pharmaceuticals for IBD varies 

a lot depending on the drug and the country of sale. For example, the average cost of two 

Humira Pen (40 mg) kits is $4,480 in the United States, but only $1,570 in Germany (Mikulic, 

n.d.). Thus, we estimate our projected revenue in 2032 when we enter the market to be 

$364,546,500. Taking the multiple for this case, 8.5x, our estimated transaction value of 

ProbiOxy is roughly $3.1 billion.  

It is important to compare this number to similar transactions that match ProbiOxy’s stage of 

development at the point of sale (completed Phase II of clinical trials), the lead product targeting 

IBD, and with the same target market and opportunity. A similar deal that was announced in 

late 2023 is the acquisition of Telavant by Roche for a purchase price of $7.1 billion and an 

early milestone payment of $150 million (Roivant 2023). Telavant’s RVT-3101 is in the Phase 

III of clinical trials for UC and in Phase II for CD (Telavant 2023). Another deal is the 

collaboration of Sanofi and Teva Pharmaceutical Industries to develop and commercialise an 

anti-TL1A (TEV’574) antibody in Phase II of clinical trials for the treatment of IBD. The deal 

is worth up to $1.5 billion, with Sanofi settling for an upfront payment of $500 million and 
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potential milestone payments of $940 million. (Dharma 2023) 

Our estimated transaction value is above average according to Geilinger, Leo, and Bujak 

(2023), and the collaboration of Sanofi and Teva Pharmaceutical, but below the transaction 

values of the acquisition of Telavant by Roche. 

However, we are aware that the transaction value will be influenced by the development of the 

following factors at the time of the transaction: actual stage of clinical development, IP 

portfolio, product pipeline, market potential, competitive landscape, status of regulatory 

approval, and milestones, strategic fit and synergy potential with the acquiring company, 

market factors, and trends, among others. The estimated value of an asset changes significantly 

as clinical trial data become available (Sheinin et al. 2021). Thus, we must leverage these factors 

until the time of the exit as they are important value drivers. 

The ultimate transaction value will be determined through negotiations between the acquiring 

company and ProbiOxy, considering all relevant factors and the perceived value of ProbiOxy’s 

assets and potential. The agreement will also include the evaluation of contingent payments. 

6.8 Contingency Plan 

During the exit, we might face obstacles and setbacks that could impact the completion of our 

exit strategy – selling ProbiOxy after Phase II –, such as regulatory hurdles, clinical trial failure, 

IP issues, market competition, financing issues, and economic downturns. We developed the 

following exit strategy options for the event that our exit strategy is not successful in case of 

insuperable challenges. Depending on the situation, we will carefully select one of the options 

and plan the execution wisely. The goal is to maintain the company value as high as possible. 

1. License one part of our IP portfolio – for instance our lead product for treatment of 

IBD – while further developing our product pipeline. We add an intermediate step to our 

current exit strategy and license one part of our IP portfolio to a company. With the money 
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generated, we finance the further development and strengthening of our product pipeline until 

we can exit. This contingency strategy is like our initial exit strategy, and thus not a lot of 

structural changes are required to implement it. As Schöllhorn (2023) said, if no buyer is found, 

it is important that the company can continue to operate as normal. A second attempt to sell the 

company remains an option. 

2. Build a new partnership. We form a partnership with another company and set up a contract 

to first do a partnership together to develop the technology further until the middle or end of 

Phase III of clinical trials and then sell the company. This will increase the chances of success 

while also reducing the risk and helping finance further research.  

3. Exit in an Initial Public Offering. It gives ProbiOxy access to capital, enhances its 

reputation and credibility, provides an opportunity for liquidity for early investors, and might 

increase ProbiOxy's enterprise value. 

4. Enter the market with a food supplement. In case the regulations change substantially, 

and the clinical trials fail to the extent that we cannot provide a technology that has the potential 

to be commercialized as a drug in the future, our last resort is to bring the technology as a food 

supplement to the market. The regulations for clinical trials are less strict and cheaper (Cabral 

2023). Depending on the circumstances we need to decide whether to carry out the business 

ourselves or if we sell our assets to an established company. 
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7 Post Exit 

While ProbiOxy will focus on advancing drug candidates through pre-clinical trials, Phase I 

and II clinical trials, the acquirer of ProbiOxy will be responsible for undertaking Phase III 

trials. These trials are pivotal for obtaining approval from regulatory bodies. For our business 

plan to be successful, we aim to make the last steps of the journey as feasible as possible.  

7.1 Clinical Trial Phase III 

Upon successful completion of Phase II, our drug candidates will be poised for the critical Phase 

III trials. This phase is designed to solidify the efficacy and safety profile of the drug on a larger 

scale. Our acquirer will be tasked with conducting these extensive trials, which are both 

resource-intensive and crucial for regulatory approval.  

Objectives of Phase III Trials 

1. Confirming Efficacy and Safety: Phase III trials aim to confirm the results obtained 

from earlier phases by testing the drug in a larger population. This phase is essential for 

verifying that the drug effectively treats the targeted condition without unacceptable 

side effects. 

2. Comparative Analysis: Often, Phase III trials involve comparing the new drug with 

standard treatments. This comparison is vital to establish the drug's relative 

effectiveness and safety. 

3. Long-term Effects: These trials are longer in duration, allowing for the observation of 

long-term effects and the identification of any rare side effects. 

The design of Phase III trials is a meticulous process, building upon the data and insights gained 

from Phase I and II. Key considerations include: 

• Participant Selection: Criteria for participant selection are more stringent, focusing on 

the target demographic for the drug. 
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• Trial Duration and Size: These trials involve a larger number of participants and can 

last several years. 

• Control Groups and Blinding: To ensure unbiased results, control groups and blinding 

methods are often employed. 

• Data Collection and Analysis: Rigorous data collection and statistical analysis are 

crucial to validate the trial outcomes. 

Before embarking on Phase III trials, our acquirers must submit a detailed Investigational NDA 

to regulatory authorities. This application includes comprehensive data from previous trials, 

manufacturing information, and the proposed study protocols. The regulatory bodies will 

review the application to ensure the safety and integrity of the trial. Successful completion of 

Phase III trials is a prerequisite for submitting a marketing application to the FDA or EMA. 

7.2 Market Approval 

The journey from Phase III clinical trials to market approval for a drug involves securing 

approval from the FDA and the EMA, along with other agencies in markets the acquirer might 

decide to pursue. After Phase III, a thorough analysis of data covering efficacy, safety, and risk-

benefit balance is essential. This information forms the core of the Marketing Authorization 

Application (MAA) for the EMA and the NDA for the FDA. These applications contain all 

development data, including clinical results, manufacturing details, and marketing plans, 

demonstrating adherence to quality, safety, and efficacy standards. (‘New Drug Application 

(NDA) | FDA’ 2022; ‘From Laboratory to Patient - the Journey of a Medicine Assessed by 

EMA’, n.d.) The FDA and EMA validate these applications, followed by an expert review to 

assess the drug's risk-benefit profile. This may involve additional information requests and, for 

complex treatments, advisory committee consultations. A crucial part of the process is the 

inspection of manufacturing facilities to ensure Good Manufacturing Practices compliance and 

quality control. The final decision ranges from full approval to potential rejection. If approved, 
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negotiations on labelling and patient information precede marketing. The process does not end 

there; post-marketing surveillance, including Phase IV trials, is vital for long-term safety 

monitoring.  

Navigating FDA and EMA market approval is complex, demanding thorough regulatory 

knowledge, planning, and proactive regulatory body communication. Successful completion 

signifies a drug's potential for significant healthcare impact, offering new treatment options. 

8 Final Word  

Throughout our research, we meticulously examined the current treatment landscape, market 

trends, competitive dynamics, and the evolving scientific understanding of IBD. Our proposed 

solution, ResistoBacterium, showcases potential as a next-generation probiotic, offering a 

unique value proposition compared to existing and emerging treatments. Our strategic focus on 

business development, regulatory compliance, and rigorous clinical trials aims to build 

ProbiOxy into a valuable R&D company. 

Our analysis reveals a significant market opportunity, given the rising prevalence of IBD and 

the need for more effective and less invasive treatments. ProbiOxy could become a critical 

player in this space, providing substantial benefits to patients while capturing considerable 

market share. Moreover, our exit strategy, centred around a strategic acquisition post-Phase II 

clinical trials, aligns with the interests of investors and stakeholders. 

In conclusion, ProbiOxy is at the forefront of a new era in treating IBD. Our business plan not 

only emphasises the scientific and commercial feasibility of our approach but also reflects our 

dedication to improving patient outcomes and promoting healthcare innovation. We are ready 

to make a positive difference in the lives of people affected by IBD and significantly contribute 

to the field of gastrointestinal health. 
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10 Appendix 

Table of Abbreviations 

5-ASAs Aminosalicylates 

CAGR  Compound Annual Growth Rate 

CanGIEC Canadian Gastro-Intestinal Epidemiology Consortium 

CD  Crohn's Disease  

CGF  Calouste Gulbenkian Foundation 

E. coli AIEC Escherichia coli AIEC 

EFCCA European Federation of Crohn's & Ulcerative Colitis Associations 

EMA  European Medicines Agency 

FDA  Food and Drug Administration 

GACD  Global Alliance for Chronic Disease 

GI  Gastrointestinal 

IBD  Inflammatory Bowel Disease  

IBS  Irritable Bowel Syndrome 

IGC  Instituto Gulbenkian de Ciência 

IM  Information Memorandum 

IP  Intellectual Property 

IPO  Initial Public Offering 

M&A  Mergers and Acquisitions 

https://crohnsandcolitis.org.uk/info-support/information-about-crohns-and-colitis/all-information-about-crohns-and-colitis/treatments/5-asas-aminosalicylates
https://crohnsandcolitis.org.uk/info-support/information-about-crohns-and-colitis/all-information-about-crohns-and-colitis/treatments/5-asas-aminosalicylates
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MAA  Marketing Authorization Application 

NBO  Non-binding Offer 

NDA  Non-Disclosure Agreement 

NGP  Next-Generation Probiotics 

PCT  Patent Cooperation Treaty 

R&D  Research and Development 

POC  Proof of Concept 

ROI  Return on Investment 

SCFAs  Short-Chain Fatty Acids 

SPA  Sales and Purchase Agreement 

UC  Ulcerative colitis 

VC  Venture Capitalist 
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List of interviews and interview partners 

Date Name Position Topic 

26.09.2023 Vitor Cabral Researcher at IGC Kick-off meeting  

17.10.2023 Vitor Cabral Researcher at IGC Clarify questions about the 

break-through innovation 

24.10.2023 4 individuals 

(anonymous) 

Have been diagnosed 

with IBD 

Survey to find out about their 

path of the diseases and 

treatment. 

26.10.2023 Katarzyna 

Grabos 

Pharmacist at the 

“Apotheke in Gossau” in 

Switzerland 

Treatment options for IBD 

that are currently sold in 

Switzerland  

28.10.2023 Viviana Triolo  Affected by IBD since 

2011 

Provided various key insights 

on Patient Journery and IBD  

08.11.23 Marta Ribeiro Head of Innovation at 

IGC 

Innovation at IGC 

08.11.23 Vitor Cabral Researcher at IGC Clarify questions about the 

break-through innovation 

28.11.23 Etta 

Finocchiaro 

Specialist in dietetics and 

clinical nutrition at 

Fooderapy – Torino, 

Italy 

Considerations and insights 

about probiotic’s current use 

and their potential in treating 

IBD  

02.12.23 Pedro 

Henriques 

Patent Attorney Understanding the 

Mechanisms of PCT Patents 

06.12.23 Cédric 

Schöllhorn 

M&A Consultant at 

Business Transaction AG 

Exit Strategy 
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06.12.23 Male (25yo) Chron’s Patient Patient Journey 

07.12.23 Domen Primec M&A Consultant at 

i5invest 

Exit Strategy 

09.12.23 Pedro 

Henriques 

Patent Attorney PCT Official Fees 

Table 7: List of Interview partners and interviews. 

Source: Own illustration 
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