THE FRONTIERS OF
OBESITY TREATMENT

AT QPS WE BELIEVE IN DEVELOPING CLOSE AND LONG-LASTING
RELATIONSHIPS WITH OUR CLIENTS ON THE BASIS OF TRUST AND
MUTUAL RESPECT.

This mutual trust, combined with the agile approach we offer as a specialty CRO,

helps improve the quality of your outsourced clinical work and reduces the degree
of required oversight.
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INTRODUCTION

As global obesity rates continue to rise, the search for effective treatments is more critical than ever. Obesity is
associated with an increased risk for diabetes, heart disease, stroke, some cancers and many other serious physical and
mental health consequences, but a pivotal anti-obesity shift may be underway. New therapies emerging from ongoing
clinical trials are poised to start turning the tide against escalating obesity rates. These innovative drugs promise

not just weight management, but also wide-ranging health benefits, including improvements in cardiovascular and

metabolic health.

In recent decades, the global health landscape has been increasingly dominated by the rising epidemic of obesity, a
critical issue linked to numerous chronic diseases such as diabetes, heart disease, and stroke. With obesity rates soaring,
anti-obesity medications are emerging as effective solutions, with substantial success not only in weight management
but also in enhancing overall health outcomes. This white paper will examine the current state of the global obesity
epidemic, the varying types of anti-obesity medications available, and how existing and emerging medications provide
additional benefits beyond weight management. Studies show that anti-obesity medicines have potent effects on an
array of related comorbidities and may offer new tools for improving healthcare.

UNDERSTANDING THE CURRENT GLOBAL
BURDEN OF OBESITY

Statistics from the World Health Organization (WHO)
show that obesity and overweight are escalating health
challenges worldwide and are associated with leading
causes of death. As of 2022, one in eight people globally
was living with obesity.! The global state of obesity has
undergone significant changes over recent decades,

with adult obesity rates more than doubling since 1990.
Moreover, the prevalence among children and adolescents
has quadrupled, increasing from 8% to 20% during the
same time.?

In adults, the WHO defines overweight and obesity based
on body mass index (BMI), a measure of weight for height
[weight (kg)/height? (m?)]. A BMI greater than or equal to
25 is considered overweight, and a BMI greater than or
equal to 30 is considered obese. For children, weight and
height are used to determine overweight and obesity,
but in comparison to the WHO Child Growth Standards
median.

By the WHO's definition, 2.5 billion adults (43% of the
adult population) were overweight in 2022, including 890
million people (16%) living with obesity. More than 390
million children and adolescents aged 5 to 19 years were
overweight, including 160 million living with obesity.?

These statistics highlight the pervasive nature of obesity
across different countries and age groups. Obesity not only
has substantial health implications, including increased
risk of diseases such as Type 2 diabetes, cardiovascular
diseases, and certain cancers, but also poses meaningful
economic burdens globally.
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IMPACTS OF OVERWEIGHT AND OBESITY

The effects of obesity on health, mortality, and the
economy are profound and far-reaching. The following
health risks have been linked to overweight and obesity:
Type 2 diabetes, high blood pressure, heart disease, stroke,
metabolic syndrome, fatty liver disease, some cancers,
breathing problems, osteoarthritis, gout, diseases of the
gallbladder and pancreas, kidney disease, pregnancy
problems, fertility problems, sexual function problems,
mental health problems and increased risk of death.2
Together, these conditions led to an estimated 5 million
deaths in 2019.1

Overweight and obesity during childhood and
adolescence affect psychosocial well-being, school
performance and quality of life through stigma,
discrimination and bullying. Moreover, these early-
life challenges often perpetuate a cycle of health risks
as children and adolescents with obesity are around
five times more likely to become adults with obesity,
compared to non-obese peers.3

Economically, the burden of obesity is significant, with
projections estimating global costs to reach $3 trillion
annually by 2030 and exceed $18 trillion by 2060 if current
trends continue.?

Additionally, the rising prevalence of obesity in low- and
middle-income countries signifies a global shift in the
epidemic and highlights that this growing threat no
longer affects only high-income countries.



CAUSES OF OVERWEIGHT AND OBESITY

Obesity is a complex chronic disease whose etiology
stems from a variety of factors, chief among them being
the imbalance between energy intake from diet and
energy expended through physical activity. However,
the roots of obesity extend to multifactorial influences
such as obesogenic environments, psychosocial factors
and genetic variants. Environments marked by limited
access to healthy, affordable food options and inadequate
infrastructure for physical activity, coupled with a lack
of access to effective medical interventions, significantly
contribute to the obesity epidemic.?

THE CURRENT LANDSCAPE OF OBESITY
TREATMENT

Research investigating pharmaceutical interventions to
reduce overweight and obesity has resulted in several
approved medications with varying approaches. The
following list describes the six major classes of these
medications according to their mechanisms of action.

» Appetite suppression: Medications in this category
work by reducing hunger or inducing a feeling of
fullness sooner. This effect is achieved through various
mechanisms, including the mimicry of hormones
sighaling satiety to the brain or by acting directly on
the brain's appetite control centers.

» Reduced fat absorption: Lipase inhibitors prevent the
absorption of fat from consumed foods. They operate in
the gut to inhibit the enzyme responsible for breaking
down fats, thus reducing the amount of fat absorbed
by the body.

» Metabolism boost: Medications in this class are
stimulants that block the brain’s hunger signals,
increase the sensation of fullness and may also elevate
resting metabolism, leading to a higher rate of calorie
burning while at rest.

» Combination approaches: Some medications combine

two active ingredients to promote a synergistic effect
on weight loss by suppressing appetite and enhancing
feelings of fullness.

The Obesity Pipeline: Phase Il Assets

Administration
Molecule/Product | Target Company
Route
Oral cetilistat Gastric and pancreatic lipase inhibitor | Takeda
Oral orforglipron GLP-1 Glucagon receptor agaonist Eli Lilly
cagrilintide + . .
SC semaglutide GLP-1 Glucagon receptor agaonist Novo Nordisk
SC ecnoglutide GIP/GLP Glucagon receptor agonist Sciwind
SC mazdutide GIP/GLP Glucagon receptor agonist Eli Lilly
SC retatrutide GIP/GLP Glucagon receptor agonist Eli Lilly
SC survodutide GIP/GLP Glucagon receptor agonist Boehringer Ingelheim
SC efpeglenatide GIP/GLP Glucagon receptor agonist Hanmi Pharmaceutical Co. Ltd.
SC pegmolesatide GIP/GLP Glucagon receptor agonist Jiangsu Hansoh Pharmaceutical Co. Ltd.
SC rf—.\tatrutide * GLP-1 Glucagon receptor agaonist Eli Lill
tirzepatide ucag P 9 : I
. BrightGene New Bio-Medical
SC BGMO0504 GIP/GLP Gl t t .
/ ucagon receptor agonis Technology (Wuxi) Co. Ltd.
SC dasatlnlp * Tyrosine Kinase Inhibitor Cedars-Sinai Medical Center
quercetin
SC HRS9531 GIP/GLP Glucagon receptor agonist Fujian Shengdi Pharmaceutical Co. Ltd.
Oral 5|bL.1tram|ne * Other Eurofarma Laboratorios
topiramate XR
Oral metformin AMPK activator University of Alberta
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» Hormone mimicking: Glucagon-like peptide-1 (GLP-1)
receptor agonists work by mimicking the action of the
hormone GLP-1. This enhances glucose-dependent
insulin secretion, decreases inappropriate glucagon
secretion, and slows gastric emptying to reduce
appetite and food intake, thereby improving glycemic
control and promoting weight loss.

» Treatment for obesity associated with rare genetic
disease: This medication is only approved for people

with specific rare genetic conditions leading to obesity.

It may lower appetite and increase the sensation of
fullness but does not address the genetic condition
directly.

CLINICAL TRIALS AND EMERGING
ANTI-OBESITY MEDICATIONS

The portfolio of anti-obesity drugs is evolving rapidly,
propelled by a deeper understanding of the complex
mechanisms underlying weight gain and metabolism.
Ongoing Phase Il clinical trials (see chart) are
investigating the most promising new anti-obesity drugs,
each representing a potential contribution to weight
management. From GLP-1 receptor agonists to novel
molecules targeting entirely new pathways, the drugs
currently under investigation reflect a paradigm shift
and could significantly impact not only obesity but also a
range of related health conditions.

BEYOND WEIGHT LOSS: THE
MULTIDIMENSIONAL BENEFITS OF
ANTI-OBESITY TREATMENTS

The drug candidates and trials represented in the chart
underscore not just the potential for emerging solutions
for substantial weight loss but also the far-reaching
implications these anti-obesity drugs have on overall
health outcomes. It is becoming increasingly evident that
the benefits of these interventions extend well beyond
weight reduction and represent important advances
toward managing and preventing a range of health
conditions.
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As described below, emerging anti-obesity drugs not

only reduce body weight but also improve metabolic
markers, enhance insulin sensitivity and lower the risk of
cardiovascular disease, among other benefits. As a group,
these approved and emerging medications are redefining
the therapeutic approach to obesity and its associated
comorbidities.

» Glycemic Control: Type 2 diabetes is marked by
high glucose levels due to insulin resistance and
impaired insulin production. Obesity is often linked to
developing insulin resistance. GLP-1 agonists stimulate
insulin production, helping to control glucose levels.
For example, research shows that the GLP-1 agonist
liraglutide, delivered with lifestyle modification
counseling, is associated with weight loss and glycemic
control among study participants with overweight
or obesity who do not have Type 2 diabetes and a
decreased risk of major cardiovascular events (MACE)
among patients with Type 2 diabetes.#5

» Cardiovascular and Metabolic Health: In addition
to facilitating weight loss, research shows that the
GLP-1 agonist semaglutide, compared to a placebo,
is effective in improving cardiometabolic risk factors
and physical functioning among study participants
with overweight or obesity.® The study results showed
improvements in control of blood sugar levels,
cholesterol and blood pressure, which are critical
in reducing the risk of heart disease. Metformin,
which controls high blood sugar in people with Type
2 diabetes, has also been shown to have significant
positive effects on cardiovascular health in both
human and animal studies.” In people with diabetes,
metformin helps improve heart-related health
outcomes, although the benefits vary based on
individual patient characteristics. The mechanisms
at work involve decreasing cell death in endothelial
cells, reducing oxidative stress, reducing inflammation,
enhancing mitochondrial function and managing
fat levels in animals with heart disease. Research
has also shown that the lipase inhibitor orlistat has
benefits beyond weight loss, including improvements
in total cholesterol, low-density lipoprotein cholesterol,
triglycerides, glucose tolerance, waist circumference
and blood pressure.g



» Liver Disease: Tirzepatide, a gastric inhibitory

polypeptide (GIP) agonist/GLP-1 agonist approved for
obesity and diabetes, has shown promise in clinical
trials as a treatment for nonalcoholic steatohepatitis
(NASH), also known as metabolic dysfunction-
associated steatohepatitis (MASH), a form of fatty

liver disease.® After 52 weeks, significantly more

study participants who received the drug cleared the
disease with no progression of liver scarring or fibrosis
compared to those who took a placebo.

Depression: Depression commonly co-occurs with
obesity and is often left untreated. Bupropion, an
effective antidepressant, is part of an approved
medication for obesity in combination with naltrexone,
an anti-addiction drug. Research suggests that this
drug combination is effective in helping people co-
manage obesity and depression.1©

Polycystic Ovary Syndrome: Metformin is also
prescribed for managing gestational diabetes and for
treating polycystic ovary syndrome (PCOS). Lowering
insulin and blood sugar may improve ovulation and
fertility, even among people who do not have diabetes.

» Inflammation: Studies in mice with diet-induced
obesity have shown that a new class of drugs being
developed to inhibit inflammation not only facilitated
significant weight loss but also reduced markers of
cardiovascular inflammation. The drugs inhibit the
NOD-, LRR- and pyrin domain-containing protein 3
(NLRP3) inflammasome to treat diseases driven by
chronic inflammation." These findings suggest a dual
approach to combating obesity and heart disease by
targeting inflammation. One promising drug in this
class, NT-0796, is advancing into Phase Ib/lla clinical
trials to explore its cardiometabolic benefits in obese
participants. This approach offers a potential alternative
for patients who cannot tolerate current GLP-1 receptor
agonists.

These are just some examples that illustrate the broad
positive effects that approved and emerging anti-obesity
medications can have on various aspects of health beyond
weight management. As clinical research into these
benefits continues, the range of positive health outcomes
associated with anti-obesity drugs is expected to expand
further. QPS is a proven partner in supporting these
essential clinical trials.
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QPS IS AT THE FOREFRONT OF OBESITY
RESEARCH

Based on the significant potential of anti-obesity
medications, the market is expected to grow at a
compound annual growth rate of 21% by 2034.? As this
market and the clinical research landscape evolves,
choosing the right contract research organization (CRO) is
more critical than ever.

At QPS, our team has the knowledge and expertise to
advance anti-obesity pharmaceutical products through
preclinical and clinical trials. We are a full-service CRO and
have completed more than 100 studies of anti-obesity
medications in recent years. We offer comprehensive
facilities capable of supporting both inpatient and
outpatient studies, equipped with specialized staff and
state-of-the-art technology.

OUR PEOPLE

Our clinical trial experts include:

» Clinical research personnel: Dedicated physicians and
nurse practitioners offer deep experience in proper trial
enrollment and oversight.

» In-house principal investigators (Pls): QPS has
multiple board certified in-house physicians, including
physicians who are board certified in obesity medicine.
These experienced leaders ensure all study procedures
meet the highest standards of efficiency and efficacy.
Their involvement spans the full spectrum of the
clinical trial, from protocol development to the detailed
oversight of patient screening and study close-out.
Our Pls also bring their significant expertise to bear on
adverse event management, enhancing data collection
and participant retention — critical factors in clinical
trial success.
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» Clinical operations staff: These team members form
the backbone of our trial management, with 100% of
the team trained in Good Clinical Practice (GCP). Their
training is comprehensive, pragmatic and tailored
to each study design. Clinical staff members have
extensive pharmacological expertise, covering the
entire clinical trial spectrum from first-in-human to
proof-of-concept studies.

» Specialized pharmacists: From evaluating study
feasibility to managing randomization processes, our
pharmacists play a pivotal role in the trial process. Their
adherence to protocols ensures the highest standards
in intravenous, subcutaneous, and oral drug storage
and dispensation.

> In-house nutritionists and dietitians: These
professionals are experienced and available to
customize dietary plans to meet specific study
requirements. They bring a deep understanding of the
parameters used in complex metabolic studies and
are proficient in using Harris-Benedict equations to
establish baseline caloric levels for study meals.

PATIENT ACCESS AND RECRUITMENT: THE
QPS ADVANTAGE

Recognizing the complexities of patient recruitment for
obesity-related clinical trials, QPS has developed a robust
internal recruitment team. This rigorously trained group
is deeply engaged in pre-screening efforts, ensuring we
collect pertinent patient data and exceed our enrollment
targets. We have built a considerable patient database
with thousands of active volunteers across various
demographics and health statuses.



CONCLUSION

Obesity remains a complex condition with vast health implications that touch every facet of modern healthcare. Yet,
new and existing medications are showing significant potential to transform lives. At QPS, we understand that robust
clinical research is imperative to unlock the full breadth of positive health outcomes that these treatments may yield.

As we continue to harness our extensive experience and state-of-the-art facilities, our mission is clear: to advance clinical

trials that explore every possibility and maximize the therapeutic impact of anti-obesity drugs. Our dedicated team of

board certified physicians, clinical research personnel, specialized pharmacists, in-house nutritionists, and dietitians are
committed to the highest standards of trial conduct, from patient enrollment to study completion.

Our proven success in the field underlines our readiness to be your partner in innovation. We encourage you to visit our
website to learn more about our full range of support services for clinical trial sponsors.
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TIME IS OF THE ESSENCE IN DRUG DEVELOPMENT.
CONTACT THE QPS BUSINESS DEVELOPMENT TEAM TODAY!

Call +1 512 350 2827 Email infobd@qgps.com

Groningen, The Netherlands
Translational Medicine
Bioanalysis
CRO Services

*
*

*

Newark, DE

* * ————— Global Headquarters ;
Translational Medicine Graz, Austria i ehi
Bioanalysis CRO Services O Shg:g';::'vg:sma
Springfield, MO * = DMPK
Clinical Research Unit e e R
240 Phase | Beds e Miami, FL 5 ‘ Taipei, Taiwan
Clinical Research Unit * Bioanalysis
110 Phase | Beds : Toxicology
; Pharmacology
. x CRO Servi
Hyderabad, India ke
Bioanalysis
CRO Services
Clinical Research Unit
138 Phase | Beds
»
Melbourne, Australia *‘H
= CRO Services
b ¢ QPS Owned Sites

* QPS Phase | Partner Sites

USA / Austria / Australia / Argentina / Belgium / Bosnia / Brazil / Bulgaria / Chile / China / Croatia / Czech Republic / Denmark/ France / Finland/ Germany /
Hungary / India / Italy / Lithuania / Netherlands / Poland / Romania / Serbia / Slovakia / South Africa / South Korea / Spain / Sweden / Taiwan / United Kingdom

QPS”

CUSTOM-BUILT RESEARCH"




