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Introduction

The European Association for The Study of Obesity (EASO)

Abstract

Early pharmacological initiation in treatment of (pre)obesity and
obesity in various obesity phenotypes becomes the important point of
the health care system focused on weight loss and consequent health
improvement. The European Association for the Study of Obesity has
published an important new paper in Nature Medicine outlining an up-
dated framework on the diagnosis, staging, and management of obesi-
ty in adults, emphasizing understanding obesity as an adiposity-based
chronic disease. The framework focuses on comprehensive, personal-
ized evaluation and management strategies with the objective of im-
proving health. Despite the fact that (pre)obesity is defined as a chron-
ic disease and is easily diagnosed in patients, it is often overlooked
and untreated. With new pharmacological options for the treatment of
obesity, such as liraglutide presented in the case reports, the possibility
of treating obesity as a primary clinical problem opens up in outpatient
clinics. We present 2 case reports of patients treated with liraglutide
in our cardiology clinic with different phenotypes of obesity, class of
obesity and at different stages of the disease, with an emphasis on
results reflecting not only a reduction in body weight, but an improve-
ment in the overall health of the patients. Despite their different BMI
and different phenotype, according to the Edmonton Obesity Grading
System, both are in stage 2 obesity, suitable for pharmacotherapy and
management in outpatient clinic care.

Keywords: Pre-Obesity; Obesity classification; Liraglutide; Obesity
phenotypes.

ence of abnormal fat (anthropometric component), along with
an analysis of existing clinical factors having potential impact
on health status (clinical component). The clinical component

has published an important new document in Nature Medicine
[1], outlining an updated framework for the diagnosis, staging,
and management of obesity in adults, emphasizing an under-
standing of obesity as an Adiposity-based Chronic Disease. This
shifts the diagnosis of obesity from anthropometric BMI thresh-
olds to considering the role of fat tissue distribution and func-
tion in the severity of the disease.

The stages of obesity according to the Edmonton Obesity
Staging System (EOSS)

EASO has proposed establishing the diagnosis of obesity
based on the accumulation of a large amount of fat or the pres-

includes the assessment of obesity-related health complica-
tions and metabolic risk factors, evaluation of functional status,
mental health, and eating behavior disorders. Following the
establishment of the diagnosis of obesity, the next step is to
determine the stage of this chronic, relapsing disease based on
the severity of health, mental, and functional complications ac-
cording to the Edmonton Obesity Staging System (EOSS) [2-4],
(Figure 1). This determination allows for a dynamic view of obe-
sity as a chronic, progressive pathological process that can tran-
sition from a relatively asymptomatic stage to a stage where
abnormal or large fat accumulation is accompanied by health
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impairment, potentially progressing to a disabling or life-threat-
ening disease stage. The new document from EASO emphasizes
comprehensive and personalized strategies for assessing and
managing patients with obesity in order to improve their health
status. The current anthropometric approach, for example, ex-
cludes the indication for pharmacotherapy or bariatric surgery
in patients with significant (pre)obesity impact on their health
status, even if their BMI values are relatively low. The expert
panel now recommends early initiation of obesity treatment in
patients with a BMI 225 kg/m?, whose waist-to-height ratio is
above 0.5, and who also have present health, functional, or psy-
chological complications. The goal of managing patients with
obesity should therefore shift from mere body weight reduc-
tion to improving complication status and enhancing quality of
life. The current anthropometric definition of obesity also pro-
vides limited information on the risk and potential impact of the
disease on individual patients, necessary for choosing a thera-
peutic plan and monitoring treatment outcomes. According to
the new disease staging classification, treatment intensification
can be achieved for patients who already have health prob-
lems related to obesity. While lifestyle change interventions
and searching for additional risk factors are recommended for
managing patients in stage 1 EOSS (with the presence of sub-
clinical risk factors), for managing patients in stage 2 EOSS with
existing comorbidities, psychological symptoms, or functional
limitations, initiation of obesity treatment including behavioral,
pharmacological, and surgical alternatives is recommended in
addition to comorbidity management [2].

Obesity phenotypes

Obesity is a disease with a clinical presentation consisting
of various phenotypes. BMI, as an anthropometric criterion
for the diagnosis of (pre)obesity, does not reflect the entire
complexity of the disease, arising from different distributions
of adipose tissue and the degree of its dysfunction, nor does it
consider the presence of associated conditions. In a clinical set-
ting, in addition to BMI, we should focus on quantifying adipos-
ity (body composition with a focus on the proportion of total
fat and muscle mass, for example, using Biolmpedance Analy-
sis (BIA), distribution of adiposity (subcutaneous, visceral, and
ectopic fat depots measured through waist circumference, BIA,
and imaging methods). Furthermore, it is necessary to focus on
the functional state of adiposity (measuring levels of adipokines
and inflammatory markers) and complications associated with
adiposity (presence and severity of health, mental, and func-
tional complications according to the Edmonton Obesity Staging
System (EOSS) stages) [5]. Currently, the four basic metabolic
phenotypes of obesity are categorized according to the criteria
listed in (Table 1) [6,7]. The threshold for waist circumference in
men 2102 cm and in women >88 cm, regardless of BMI, is used
to define abdominal obesity. An even better predictor of in-
creased cardiometabolic risk is the waist-to-height ratio with a
threshold of 0.5 [8]. Metabolically Healthy (Pre)Obesity (MHO)
and Metabolically Unhealthy (Pre)Obesity (MUQO) are the most
prevalent phenotypes in patients with BMI >25 kg/m?, with the
main difference between them being changes in fat distribu-
tion. The healthier MHO phenotype is less common in the Eu-
ropean population (prevalence approximately 10-30%). These
individuals are typically younger, female, physically active, and
have a good nutritional profile. Patients with the MUO pheno-
type have a larger waist circumference and a higher proportion

of visceral fat, signs of metabolic syndrome, and dysfunctional,
pro-inflammatory, and hypertrophic adipose tissue, or its ecto-
pic deposits in the liver or skeletal muscles. While weight loss is
recommended for patients with the MHO phenotype to main-
tain a favorable cardiometabolic profile (and to prevent transi-
tion to MUOQ), weight loss is the cornerstone of clinical man-
agement for the MUO phenotype [7]. Sarcopenic Obesity (SO)
is characterized by a low proportion of skeletal muscle mass.
For patients with SO, a hypocaloric diet with increased protein
content (1.2-1.4 g/kg of body weight to support muscle mass)
is recommended [7]. Metabolically Unhealthy Mormal Weight
(MUNW) represents a phenotype whose recognition is often
insufficient. This is due to the difficulty in recognizing increased
visceral adiposity and imbalance in the ratio of fat to muscle
mass. Also, these patients may not meet typical anthropometric
obesity characteristics. They are mostly older individuals with a
sedentary lifestyle and a low volume of gluteofemoral fat. The
overall proportion of adipose tissue is usually lower, and their
treatment strategy should focus on ectopic fat deposits (e.g., in
the liver) and improving overall metabolic health. From a psy-
chological perspective, we can also discuss various psychologi-
cal-behavioral phenotypes associated with obesity. Among the
psychological parameters for identifying individual phenotypes
are:

o Dependence or sensitivity to reward,
o Measure of cognitive control in coordinating behavior,
. Mood and emotional disorders [9].

While this type of phenotyping extends beyond the scope
of routine outpatient management of patients with obesity, it
allows us to link the definition of obesity with the presence of
risky psychological factors in thinking and emotions [10]. These
disorders primarily lead to “overeating” beyond actual needs
and, overall, inappropriate eating and exercise habits. The most
common poor habits related to “overeating” for psychological
reasons include:

o External triggers prompting overeating (e.g., food
availability, watching television during meals, large portions).

o Internal emotional triggers prompting overeating (e.g.,
stress, increasing comfort).

° Internal cognitive triggers prompting overeating (e.g.,
black-and-white, either-or thinking).

o Unconscious automatic eating (e.g., speed of eating,
various degrees of hunger and satiety).

o Lack of self-care (e.g., lack of self-control on autopilot,
lack of mindfulness, self-compassion).

o Psychologists further assess lifestyle with regard to
quality of life, body image, overcoming stigmatization, sleep
disorders, and other issues leading to overeating [10].

The most common dietary errors include:

o Inappropriately high energy utilization in the diet.

o Inappropriate composition of the diet.
o Inappropriate eating regimen, timing of individual por-
tions.
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° Inappropriate drinking habits.

The most common poor exercise habits include:

o Minimal physical activity, both active and routine.
o Inappropriate physical activity.

o Sedentary lifestyle.

Based on the analysis of psychological triggers for overeat-
ing, dietary and exercise habits, a specialist collaborates with
the patient to establish gradual and realistic goals in specific
areas of lifestyle [10]. A key step in managing patients with obe-
sity is to assess their motivational readiness for lifestyle change
and weight reduction. It is important to initiate effective inter-
vention with a patient who, according to the behavior change
model, is in the “ready for change” phase. In the readiness
phase, the individual intends to take necessary steps in their
behavior in the near future (usually within two weeks). They are
ready for change and require counseling, social support, and
assistance [4].

Liraglutide in the treatment of obesity and reduction of
cardiovascular (CV) and metabolic risk

GLP-1 (glucagon-like peptide 1) is an incretin hormone pro-
duced by L-cells in the intestine and in the hypothalamus. Lira-
glutide, an analog of human GLP-1, at a dose of 3.0 mg/day, is
indicated for the treatment of obesity [11]. Specifically, liraglu-
tide regulates appetite by increasing the feeling of fullness and
satiety while simultaneously reducing hunger and the desire to
consume more food [12]. The anticipated average weight loss in
early responding patients after 1 year of treatment is 11.2% of
their baseline body weight. Additional cardiometabolic benefits
of liraglutide include:

° Improvement in glycemic parameters.

o Average reduction in waist circumference by 8.2 cm
after 1 year of treatment.

o Lowering of blood pressure.
o Reduction in hs CRP levels.
o Improvement in lipid profile [11].

In adults with high CV risk and concurrent overweight or obe-
sity, treatment with liraglutide significantly reduced visceral adi-
pose tissue by 12.49%. Reduction in visceral fat may also be one
of the mechanisms contributing to the positive cardiovascular
effect of liraglutide [13]. In the LEADER trial (a type of CVOT
study), liraglutide demonstrated a reduction in the risk of ma-
jor CV events in patients with type 2 diabetes. The anticipated
mechanism of action mainly involves slowing the progression of
atherosclerotic vascular disease, reducing the amount of organ
fat, and slowing the development of subsequent fibrosis in indi-
vidual organs, including the myocardium [14].

Our experience and case studies

So far, we have treated 65 patients with obesity and concom-
itant cardiovascular diseases or with elevated cardiovascular
risk without apparent cardiovascular disease in our outpatient
clinic. The average duration of treatment was 3 months, some-
times treatment was interrupted and then reinitiated. The aver-
age dose of liraglutide was 2.4 mg/day, and we did not observe
any significant side effects.

Female patient with pre-obesity in 2™ stage of the disease

An example of a situation where we might not initially con-
sider initiating obesity pharmacotherapy in routine practice
(based on BMI criteria) is a patient who meets the definition
of pre-obesity (historically “overweight”) but not obesity.
However, after considering her overall health status and clas-
sification according to EOSS, she is already in the 2™ stage of
the disease, making obesity pharmacotherapy indicated for
her. This concerns a 53-year-old patient with a history of cho-
lelithiasis, hysterectomy for fibroids, retinal detachment, and
repeated lumbar spine surgeries. Her BMI of 28 suggests pre-
obesity (Figure 2a), while her waist circumference of 107 cm
(Figure 2b) indicates abdominal obesity, and a waist-to-height
ratio of 0.62 represents high cardiovascular risk. Body compo-
sition analysis using bioimpedance confirms an increased fat
mass of 43%, with the visceral fat mass within normal range.
The muscle mass ratio of 25% of body weight is at the lower
limit of normal for women, not yet indicative of sarcopenic obe-
sity. From a cardiometabolic perspective, arterial hypertension
is already present, currently well controlled with urapidil 60
mg 2x1 p.o. (blood pressure value 123/76 mmHg), and hyper-
cholesterolemia (total cholesterol level is 7.4 mmol/l). From a
metabolic phenotyping standpoint, we classify the condition as
Metabolically Unhealthy (pre)Obesity (MUO). In terms of deter-
mining the stage of obesity according to EOSS, the patient ex-
hibits developed chronic comorbidities, without psychological
symptoms, with moderately severe functional limitations, thus
classified as stage 2. Her habits leading to “overeating” include
consuming something sweet after every meal (she mentioned
feeling “shaky” for something sweet after a regular meal), indi-
cating a lack of respect for the feeling of fullness and an internal
emotional trigger aimed at increasing internal comfort. The pa-
tient herself intentionally sought out our clinic for obesity treat-
ment, indicating her readiness for change. Together, we created
a treatment plan that included dietary measures, an exercise
plan (involving rowing and cycling 3 times a week for 1 hour
each), and we added liraglutide to the treatment with a gradual
dose escalation plan to 3.0 mg/day. After just 4 weeks of liraglu-
tide treatment with a dose escalation from 0.6 mg to 2.4 mg/
day, we observed an excellent therapeutic effect (Figure 2c). In
addition to a decrease in body weight of 3.2 kg (i.e., -3.9% from
the original weight), a significant cardiometabolic benefit was
the reduction in waist circumference by 3.5 cm. The patient
subjectively perceived the effects of the treatment, describing
how liraglutide therapy helped reduce her appetite, especially
for sweets, which she was unable to resist before. The patient
is motivated, adhering to the prescribed diet and exercise plan,
continuing with further treatment, and liraglutide dose escala-
tion. The urapidil dose was reduced to 2x30 mg.

A patient with class 2 obesity at the time of transition to
stage 2 of the disease

Another typical example from practice is an obese patient
who has not previously had obesity-related comorbidities and
whose obesity has been managed by repeated attempts to
change lifestyle without much success. However, the progres-
sion of this progressive disease continued, and thus, in addition
to treating comorbidity (arterial hypertension), we also indicat-
ed obesity treatment with pharmacotherapy. This is a 59-year-
old patient with a history of first-degree obesity since 2013,
with no other diseases. He scheduled an appointment with
our clinic due to recurrently elevated blood pressure, which
he attributed to stress from a new job (located away from his
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CTabIe 1: Criteria defining the 4 basic phenotypes of obesity. Adapted from [6,7].
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Figure 1: Stages of obesity according to the Edmonton Obesity
Staging System [2-4].

residence, returning home only on weekends). His current BMI
was 35, classifying him as having second-degree obesity (Fig-
ure 3a), with a waist circumference of 123 cm (Figure 3b) and a
waist-to-height ratio of 0.66 indicating abdominal obesity with
high cardiometabolic risk. Bioimpedance analysis confirmed
an increased fat mass of 34% of total body weight, confirming
obesity, and the visceral fat mass level of 19, almost twice the
normal values, indicating a high risk of developing diabetes and,
physiologically, contributing to the development of hyperten-
sion. The muscle mass ratio of 28.8% of total body weight is
within normal limits. Repeated measurements confirmed stage
1 arterial hypertension in the patient. At the initial examina-
tion, his blood pressure was 147/96 mmHg. From a metabolic
phenotypic classification standpoint, we classify the patient as
having Metabolically Unhealthy Obesity (MUO). According to
the EOSS obesity stage determination, the patient was previ-
ously evaluated as stage 1, with the presence of subclinical risk
factors. However, the newly discovered arterial hypertension,
the presence of comorbidity, moves the patient into stage 2,
even without the presence of more severe psychological symp-
toms or functional limitations. We identified internal emotion,
stress, as the trigger for his overeating. From the perspective
of readiness for change, this patient experienced years of re-
lapsing obesity, as he repeatedly failed to maintain his reduced
body weight from previous attempts. However, the patient was
aware that his behavior (stress eating, leading to weight gain)
was problematic, typical of the contemplation phase, and after
a long time, he contacted our clinic himself due to increased
blood pressure values concurrent with weight gain. He sought
professional help in his steps toward change because he could
not achieve it on his own. Together, we created a treatment
plan, and for hypertension treatment, we indicated a fixed com-
bination of perindopril/amlodipine 10 mg/10 mg once daily. In
addition to dietary and lifestyle measures, we have now added
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Figure 2: Case study No. 1, 53-year-old woman with a BMI of 28
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category. (b) Clinical characteristics. (c) Development of body
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BMI, Body Mass Index
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obesity pharmacotherapy - liraglutide with a gradual dose es-
calation to 3.0 mg subcutaneously daily, with a follow-up in 4
weeks. The patient came for a follow-up after 5 weeks, where
we observed an excellent therapeutic effect (Figure 3c). In ad-
dition to a decrease in body weight by 7 kg (i.e., -6% from the
original weight), there was also a reduction in waist circumfer-
ence by 8 cm. The patient subjectively perceived the effects of
liraglutide treatment even at the initial dose escalation of 0.6
mg, and the treatment allowed him to better plan meal times
and reduce the size of each portion. Blood pressure values were
optimized to 114/76 mmHg. Anticipating further weight loss
and consequent reduction in blood pressure, we reduced the
dose of the perindopril/amlodipine combination to 5 mg/5 mg

once daily. The patient is motivated, adhering to the prescribed
diet and exercise plan, and continues with further liraglutide
treatment.

Conclusion

Despite obesity being defined as a chronic disease and eas-
ily diagnosable in patients, it is often overlooked and left un-
treated. With new pharmacological treatment options for obe-
sity, such as liraglutide presented in the case studies, there is
an opportunity in clinics to address obesity as a primary clinical
concern. The presented case studies with different BMI values
and various obesity phenotypes offer insight into obesity at
different stages and forms of its development. They can serve
as examples of early initiation of liraglutide treatment for obe-
sity, which was initiated according to the new classification and
monitored in the conditions of routine clinical practice. Shifting
the indication for pharmacotherapy from BMI alone to the eval-
uation of other anthropometric and biochemical parameters,
as well as functional and psychological status, comprehensively
helps improve the health of patients with obesity.
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