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Abstract

Obesity and glucose metabolism disorders are among the principal public health challenges of
the twenty-first century, and their clinical and epidemiological burden continues to grow despite expan-
ding educational and preventive efforts. Although Diabetes Poland (PTD) has issued annual guidelines for
the management of diabetes since 2005, no dedicated Polish recommendations had previously addressed
the combined issue of overweight/obesity and glucose metabolism disorders. This document presents
the first edition of such recommendations, developed by a multidisciplinary expert panel comprising
specialists in diabetology, endocrinology, paediatrics, psychiatry, psychotherapy, nephrology, cardiology,
hypertensiology, and human nutrition. The recommendations are based on current clinical trial evidence
and existing international guidelines, with each recommendation assigned a graded strength of supporting
evidence. The statement frames obesity as a complex, chronic disease of genetic, metabolic, behavioural,
and environmental origin and addresses its definition, terminology, diagnosis (body mass index, waist
circumference, and body composition, with age- and sex-adjusted assessment in children), epidemiology,
pathogenesis, and secondary causes. It reviews the main clinical consequences, including cardiovascular
-kidney-metabolic complications, hypertension, steatotic liver disease, and sexual dysfunction, and pro-
vides detailed guidance on treatment goals and monitoring, therapeutic education, dietary and lifestyle
interventions, pharmacotherapy, and bariatric surgery. Separate recommendations are provided for chil-
dren and adolescents, for adults over 65 years, and for the organisation of care. These recommendations
integrate contemporary evidence into a practical framework intended to standardize and improve the care
of people with overweight/obesity and glucose metabolism disorders.

Key words: obesity, overweight, glucose metabolism disorders, diabetes.

Diabetes Poland evidence-grading system

Level of evidence | Description

A Clear evidence from well-conducted, generalizable randomized controlled trials that are adequately
powered, including:
Evidence from a well-conducted multicenter trial
Evidence from a meta-analysis that incorporated quality ratings in the analysis
- Supportive evidence from well-conducted randomized controlled trials that are adequately
powered, including:
— Evidence from a well-conducted multicenter trial
— Evidence from a meta-analysis that incorporated quality ratings in the analysis

B Evidence from randomized controlled trials with an identified flaw that may limit validity of the results
Supportive evidence from well-conducted cohort studies, including:

Evidence from a well-conducted prospective cohort study or registry

Evidence from a well-conducted meta-analysis of cohort studies
- Supportive evidence from a well-conducted case-control study

C Supportive evidence from poorly controlled or uncontrolled studies, including:
Evidence from randomized clinical trials with one or more major or three or more minor
methodological flaws that could invalidate the results
Evidence from observational studies with high potential for bias (such as case series with
comparison with historical controls)
Evidence from case series or case reports

- Conflicting evidence with the weight of evidence supporting the recommendation

E Expert consensus or clinical experience
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List of Abbreviations

ABCD - adiposity-based chronic disease

ACT - acceptance and commitment therapy

ACTH - adrenocorticotropic hormone

ADI - acceptable daily intake

AER - albumin excretion rate (24-hour urinary albu-
min excretion)

AFLP - acute fatty liver of pregnancy

AGEs — advanced glycation end-products

AID - automated insulin delivery

ALD - alcohol-related liver disease

ALT - alanine aminotransferase

anti-TG - anti-thyroglobulin antibodies

anti-TPO - anti-thyroid peroxidase antibodies

APD - antipsychotic drugs

AST - aspartate aminotransferase

AR — amyloid beta peptide

BDNF - brain-derived neurotrophic factor

BED - binge eating disorder

BMI - body mass index

BMI SDS - body mass index standard deviation
score

BWL - behavioural weight loss

Ca - calcium

CBT - cognitive behavioural therapy

CBT-E - enhanced cognitive behavioural therapy

CBT-I - cognitive behavioural therapy for insomnia

CGM - continuous glucose monitoring

CKD - chronic kidney disease

CKD-EPI Cr - Chronic Kidney Disease Epidemiology
Collaboration creatinine equation

CKD-EPI Cr-Cys — Chronic Kidney Disease Epide-
miology Collaboration creatinine—cystatin C
equation

CKM - cardiovascular-kidney-metabolic syndrome

CKS - corticosteroids

CNS - central nervous system

COSI - Childhood Obesity Surveillance Initiative

CRH - corticotropin-releasing hormone

DASH - Dietary Approaches to Stop Hypertension

DXA - dual-energy X-ray absorptiometry

eGFR - estimated glomerular filtration rate

ESC - European Society of Cardiology

Fe —iron

FFA - free fatty acids

FIB-4 — Fibrosis-4 Index

FSGS - focal segmental glomerulosclerosis

FSH - follicle-stimulating hormone

fT3 - free trilodothyronine

fT4 — free thyroxine

FTO - fat mass and obesity-associated (gene)

GH - growth hormone (somatotropin)

Gl - glycaemic index

GIP - glucose-dependent insulinotropic polypep-
tide

GL - glycaemic load

GLP-1 - glucagon-like peptide-1

GLP-1RA - glucagon-like peptide-1 receptor agonist

GnRH - gonadotropin-releasing hormone

HbAlc - glycated haemoglobin

HCC - hepatocellular carcinoma

HCYV - chronic hepatitis C

HDL - high-density lipoprotein

HELLP - haemolysis, elevated liver enzymes, low
platelets

HFpEF - heart failure with preserved ejection frac-
tion

HFrEF — heart failure with reduced ejection fraction

HOMA-IR — homeostatic model assessment of in-
sulin resistance

HPA - hypothalamic—pituitary—adrenal axis

HR — heart rate

HTN — arterial hypertension

IFG — impaired fasting glucose

IGF-1 - insulin-like growth factor 1

IGT — impaired glucose tolerance

IPT — interpersonal therapy

LAL - lysosomal acid lipase

LDL - low-density lipoprotein

LH - luteinising hormone

MAPK - mitogen-activated protein kinases

MASH — metabolic dysfunction-associated steato-
hepatitis

MASLD - metabolic dysfunction-associated stea-
totic liver disease

MetALD - metabolic dysfunction-associated alco-
hol-related liver disease

Mg — magnesium

MMSE - Mini-Mental State Examination

MNA-SF — Mini Nutritional Assessment Short Form

MoCA - Montreal Cognitive Assessment

MOSH - male obesity-associated secondary hypo-
gonadism

NCS-R - National Comorbidity Survey Replication

NEAT — non-exercise activity thermogenesis

NES — night eating syndrome

OGTT - oral glucose tolerance test

ORG - obesity-related glomerulopathy

OSA - obstructive sleep apnoea

PAI-1 - plasminogen activator inhibitor 1

PAL - physical activity level

PCOS - polycystic ovary syndrome

PDE-5 - phosphodiesterase type 5

PHC - primary health care

PRAT - peri-renal adipose tissue

PTD - Diabetes Poland
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RAA - renin—-angiotensin—aldosterone

REE - resting energy expenditure

ROS - reactive oxygen species

SCORE?2 - Systemic Coronary Risk Estimation 2

SCORE2-OP - Systemic Coronary Risk Estimation 2 -
Older Persons

SDB - sleep-disordered breathing

SFA - saturated fatty acids

SGLT-2 - sodium-glucose cotransporter 2

SGLT-2i - sodium-glucose cotransporter 2 inhibitor

SLD - steatotic liver disease

SRED - sleep-related eating disorder

TIDM - type 1 diabetes mellitus

T2DM — type 2 diabetes mellitus

TDD - total daily dose

TEE - total energy expenditure

TRH - thyrotropin-releasing hormone

TSH - thyroid-stimulating hormone (thyrotropin)

UACR - urinary albumin-to-creatinine ratio

UPCR - urinary protein-to-creatinine ratio

VLDL - very-low-density lipoprotein

WHO - World Health Organization

WHR - waist-to-hip ratio

WHtR - waist-to-height ratio

Zn - zinc
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1. Definition, terminology, and diagnosis

of obesity

KEY RECOMMENDATIONS

and environmental factors. [E]

- Obesity is a complex, chronic disease arising from the combined effects of genetic, metabolic, behavioural,

- The diagnostic work-up of obesity employs calculation of body mass index (BMI) together with methods designed
to characterise the distribution of adipose tissue (e.g, waist circumference, body composition assessment). [Al

obesity and stratify metabolic risk. [B]

+ In children and adolescents with obesity and glucose metabolism disorders, age- and sex-adjusted BMI assessment,
analysis of the growth trajectory, and routine measurement of waist circumference are recommended to identify central

Obesity is a chronic metabolic disease charac-
terised by excessive and/or abnormal accumula-
tion of adipose tissue, leading to an increased risk
of long-term health complications, impaired qual-
ity of life, and reduced life expectancy [1].

The contemporary understanding of obesity rec-
ognises it as a complex disorder with a genetic, met-
abolic, environmental, and behavioural background.
The drivers of the current rise in the prevalence of
overweight and/or obesity are attributed in particu-
lar to the increased availability of highly processed,
energy-dense foods and sweetened beverages,
coupled with a low level of physical activity [1, 2].

1.1. Diagnostic criteria

The fundamental and traditional diagnostic in-
strument is BMI, defined as the quotient of body
mass (kg) and the square of height (m?) [1, 3, 4:
+  overweight: BM| 25.0-29.9 kg/m?,
+  obesity: BMI >30.0 kg/m2

» class 1:30.0-34.9 kg/m?;

» class II1:35.0-39.9 kg/m?2

» class Ill: > 40.0 kg/m>.

The diagnostic work-up of obesity additionally
includes [3, 51:

Table 1.1. Clinical and pre-clinical obesity

+  waist circumference measurement (a marker
of visceral obesity) - values > 94 cm in men
and 2 80 cm in women (European population)
indicate abdominal obesity;

+  the waist-to-hip ratio (WHR) > 0.85 in women
and > 0.9 in men;

*  the WHtR > 0.5;

+ assessment of body composition;

+  assessment for metabolic complications (hyper-
glycaemia, arterial hypertension, dyslipidae-
mia, metabolic dysfunction-associated stea-
totic liver disease [MASLD], sleep apnoea).
BMI, although widely used, is not a precise

measure of obesity, since it does not distinguish

adipose tissue from lean body mass and does not

take account of fat distribution [6, 7].

In 2025, an expert panel consensus was pub-
lished proposing a new approach to the diagnosis
of obesity that takes account of indicators of adi-
pose tissue excess in addition to BMI [3].

The concept of clinical and pre-clinical obe-
sity has likewise been introduced in order to dis-
tinguish individuals with organ dysfunction and/
or physical limitations attributable to obesity from
those without such features (Table 1.1) [3, 71.

Feature Pre-clinical obesity

Clinical obesity

Adipose tissue mass

Excessive (based on BM| and other
anthropometric measurements)

Excessive (based on BMI and other
anthropometric measurements)

Pathophysiological
changes

Cellular- and tissue-level changes leading
to alterations in organ structure

Changes in organ function leading
to organ failure

Clinical manifestations Slight or absent;

organ function largely preserved

Overt clinical symptoms, limitations
in everyday activity, presence of
complications

Therapeutic approach

Prevention of progression to clinical obesity
and of the development
of additional comorbidities

Improvement of the function
of damaged organs

\ 4
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Table 1.2. Definitions of selected terms used in the diagnosis of obesity

Term

Meaning

Adiposity-based chronic
disease (ABCD)

A chronic disease caused by excessive accumulation of adipose tissue (a term
encompassing the full spectrum of the consequences of obesity)

Complicated obesity

The presence of clinically significant health consequences of obesity

Obesity without metabolic
complications

The absence of overt metabolic disturbances attributable to obesity — but still

warranting treatment

The concept of clinical and pre-clinical obe-
sity is contentious, as it implies that obesity may
not lead to adverse consequences for prognosis
or quality of life in its early stages. However, the
changes already present at the cellular, tissue, and
organ-structural levels caused by even a modest
increase in adipose tissue do produce clinical al-
terations at this stage and warrant therapeutic in-
tervention [3, 5, 8].

1.2. Distinct features of obesity
diagnosis in children and
adolescents

The diagnosis of obesity in developmental age
differs from the criteria applied in adults owing to
dynamic changes in growth, body composition,
and physiological differences in the distribution
of adipose tissue [9, 10].

In children and adolescents up to 18 years of
age, obesity is diagnosed on the basis of age- and
sex-adjusted BM| using the Polish percentile charts
(OLA/OLAF):

+  overweight: BMI| > 85t percentile for age and
sex;

+  obesity: BMI| > 97t percentile for age and sex.
In children younger than 3 years of age, the

assessment of weight-for-length is recommend-

ed, in line with the standards of the World Health

Organization (WHO):

* overweight: > +2 SD above the median;

*  obesity: > +3 SD above the median.

In contrast to adults, a single BMI| measure-
ment has limited diagnostic value. Of key impor-
tance is analysis of the growth trajectory, including
accelerated weight gain, the crossing of successive
percentile channels, and the early occurrence of
the so-called adiposity rebound.

BMI does not reflect adipose tissue distribu-
tion and does not allow assessment of the visceral
component. In children and adolescents with glu-
cose metabolism disorders, particular importance

should be placed on the identification of central
obesity by means of waist circumference measure-
ment referenced to age- and sex-specific norms.
WHtR may be used as an auxiliary measure; a value
> 0.5 may indicate increased metabolic risk. During
puberty, the interpretation of results should take
account of physiological changes in the propor-
tions of adipose tissue.

Assessment of body composition (e.g. by bio-
electrical impedance analysis or dual-energy X-ray
absorptiometry [DXA]) may complement diagnos-
tic evaluation, particularly in cases of discrepancy
between BMI and the clinical picture, and may also
assist in monitoring the effects of treatment.

1.3. Terminology

The use of specific terminology is intended to
counteract the still widespread stigmatisation of
obesity and to reinforce its perception as a chronic
disease requiring treatment, rather than as a cos-
metic flaw or a state entirely subject to the pa-
tient's volition.

The term “obesity disease” was introduced
to emphasise the disease aspect of excess body
weight and its consequences; however, the increas-
ing use of this term should not suggest that “obe-
sity” is not itself a disease or that the term should
be avoided. The appropriate medical terms are
treatment of obesity or body weight reduction
- not slimming - and, in the context of pharma-
cotherapy, anti-obesity drugs are employed, not
slimming drugs.

The term person with obesity is recommend-
ed in preference to obese person, in accordance
with the principle of person-first language, which
emphasises that the disease does not define the
individual. The term person living with obesity is
also used with increasing frequency [1, 5, 8].

The use of stigmatising terminology towards
patients is unacceptable.

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)
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2. Epidemiology of overweight and obesity
and of accompanying glucose metabolism

disorders

A consistent increase in the prevalence of obe-
sity has been observed in recent years, particularly
among men aged 40-65 years, in populations with
lower educational attainment, and in children and
adolescents [11-13]. General epidemiological data
are summarised in Table 2.1.

2.1. Epidemiology of overweight

and obesity
2.1.1. Adults

Worldwide. Obesity currently constitutes one
of the most significant public health challeng-
es worldwide. The prevalence of overweight and
obesity is rising steadily across all regions. In 2010,
BMI > 25 kg/m? was found in 36-37% of adults; by
2015, this figure had reached approximately 40% of
the adult population (almost 2 billion people). Pro-
jections for 2030 suggest that overweight or obe-
sity will affect approximately 50% of the world'’s
adult population — almost 3 billion people - in-
cluding obesity in 17% of men and 22% of women.
In most countries of the world, the lifetime risk of
BMI 2 25 kg/m? exceeds 50%, and in many coun-
tries it reaches 80% [12, 13].

Europe. The WHO European Region (WHO/
Europe) is among the areas with the highest pre-
valence of overweight and obesity. In 2010, BM|
> 25 kg/m? was found in 60% of men and 50% of
women; in 2015, in 62% of men and 51% of women;
and by 2030 the corresponding figures are project-
ed to reach 65% and 52%. Europe is characterised

by a high lifetime risk of obesity — in many coun-
tries, the maximum prevalence in the 40-70-year
age groups exceeds 70-80% [11, 14, 15].

Poland. Poland lies within a European region
with a high prevalence of overweight and obesity.
Overweight and obesity affect more than 60% of
adult men and approximately 45-50% of women,
while obesity (BMI 2 30 kg/m?) affects approxi-
mately 25% of the adult population. Over the past
two decades, a systematic increase in the preva-
lence of obesity has been observed, particularly
[13,16-18l:

* inmen aged 40-65 years,

in populations with lower educational attain-

ment;

in children and adolescents.

2.1.2. Children and adolescents

Worldwide. Globally, the magnitude of ex-
cess body weight in young people is rising rapidly.
The WHO reports that in 2022 more than 390
million people aged 5-19 years had overweight,
including 160 million with obesity; over the same
period, the prevalence of excess body weight (in-
cluding obesity) in this age group rose from 8%
(1990) to 20% (2022) [19-21].

Europe. Within the European COSI (Childhood
Obesity Surveillance Initiative) surveillance pro-
gramme (sixth round, 2022-2024; approximately
470,000 children aged 6-9 years across 37 coun-
tries), WHO/Europe reports that 25% of children

Table 2.1. General data on the prevalence of obesity and overweight and on glucose metabolism disorders in the population

of individuals with obesity, in Poland and worldwide

Category Poland Worldwide
Overweight and obesity in adults M 60%, F 45-50% 40%
Obesity in adults 25% 25%
Overweight and obesity in children and adolescents 30% (aged 7-9 years) 20%
Obesity in children and adolescents 4.3% 5-10%

T2DM in adults with obesity 15-25% 10-20%

IGT in adults with obesity 25-35% 15-30%

T2DM in children and adolescents with obesity 2% 4% (aged 11-18 years)
Glucose tolerance disorders in children and adolescents 16% (ICT, 9-18 years); 25% (IGT, 4-10 years);
with obesity 3% (IFG, 9-18 years) 21% (IGT, 11-18 years)

F - females, IFG - impaired fasting glucose; IGT — impaired glucose tolerance; M — males, T2DM — type 2 diabetes.
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aged 7-9 years are living with overweight (includ-
ing obesity), and 11% with obesity, with substantial
inter-country variation [14, 15, 21].

Poland. Data from the COSI programme and
analyses thereof in Poland indicate that the pro-
portion of children with obesity is 4.32% (3.55-
5.15%). More detailed data show that one in three
children aged 7-9 years has overweight or obesi-
ty, and that, among 8-year-olds, one in five boys
and one in ten girls meets the criteria for obesity
[22-24].

2.2. Epidemiology of glucose
metabolism disorders and diabetes
in individuals with obesity

2.2.1. Adults

Worldwide. Obesity is one of the strongest risk
factors for the development of glucose metabo-
lism disorders: 70-80% of cases of type 2 diabetes
(T2DM) worldwide are associated with excess body
weight. Among individuals with obesity, the prev-
alence of T2DM is 10-20% (depending on the re-
gion), and impaired glucose tolerance (IGT) occurs
in 15-30%. In 2021, 0.7 million premature deaths
were attributed to T2DM, and 55% of these were
attributable to elevated BMI [12, 13].

Europe. In Europe, the prevalence of T2DM
in the adult population is 6-10%, rising to 15-25%
in individuals with obesity. IGT occurs in 20-30%
of individuals with obesity, particularly often in the
45-70-year age group [13, 14].

Poland. In Poland, diabetes affects approxi-
mately 9-10% of the adult population, and a fur-
ther 20-25% have prediabetes. Among individuals
with obesity, T2DM occurs in 15-25% and IGT in
25-35%. At a BMI of 30-34.9 kg/m?, the risk of de-
veloping diabetes increases 3- to 5-fold; at a BMI
2 35 kg/m?, it increases up to 6- to 10-fold [16-18].

Position statement of Diabetes Poland

2.2.2. Children and adolescents

Worldwide. Glucose tolerance disorders in
children and adolescents with obesity are com-
mon, particularly in severe obesity. IGT occurs in
25% of children with obesity aged 4-10 years and
in 21% of adolescents (aged 11-18 years) with obe-
sity, while T2DM is found in 4% of adolescents with
obesity. The prevalence of prediabetes in children
and adolescents is estimated at approximately
8-9%. T2DM in the developmental age is rarer than
prediabetes, but its incidence is rising — in 2021,
an estimated 41,600 new cases of T2DM were di-
agnosed annually worldwide in individuals under
20 years of age [19, 23, 25].

Europe. In Europe, the prevalence of T2DM in
children remains low (0.6-2.7 cases per 100,000
children and adolescents), but the trend is upward.
In practice, most paediatric obesity-related glycae-
mic disorders take the form of impaired fasting
glucose (IFG)/IGT. The risk of developing diabetes
increases with the severity of obesity, with age, with
sexual maturation, and in the presence of hepatic
steatosis [15, 23, 25].

Poland. In Poland - as in most European
countries — hyperglycaemic states are detected
in nearly 20% of children with obesity aged 9-18
years: IGT (16%), IFG (~3%), and hemoglobin A,
(HbA,) values of 5.7-6.4%. T2DM in childhood
remains a rare diagnosis (~2% in children with
obesity), although both data and clinical observa-
tions suggest a rising trend. From a public-health
perspective, the key issue is that the high pre-
valence of overweight/obesity among early-
school-age children in Poland (i.e. one in three
children) creates a large pool of individuals at high
risk of developing prediabetes and diabetes in
the future [23-25].
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3. Pathophysiology of obesity

R O DAT IO

- Obesity has a complex, multifactorial pathogenesis.

social, and economic factors.

- Biological and genetic factors play an important role in the development of obesity, alongside behavioural, psychological,

of obesity and increases the effectiveness of its treatment.

- The identification of these factors enables a better understanding of the individual mechanisms leading to the development

+In children and adolescents, the developmental stage, perinatal parameters, and the period of puberty should be taken
into account as factors modifying the risk of overweight/obesity.

Obesity is a chronic disease characterised by
the excessive accumulation of adipose tissue. Of
pivotal importance in its pathogenesis is a sustained
positive energy balance, in which energy intake ex-
ceeds energy expenditure. An equally important
role is played by disturbances in the mechanisms
regulating body weight, often described as a change
in the body weight “set point” [26].

The body-weight set point is defined as the
range of body weight physiologically maintained by
neurohormonal mechanisms involved in the regu-
lation of food intake and energy expenditure [26].
Chronic energy excess and the action of environ-
mental factors may lead to a shift of the set point
to a higher value, as a result of which the increased
body weight becomes the new state of equilibrium.
In such circumstances, attempts to reduce body
weight trigger compensatory mechanisms — in-
creased hunger and reduced energy expenditure
— that favour the perpetuation of obesity.

At present, obesity is regarded as a chronic
disorder of the body's energy homeostasis whose
development is fostered by the consumption of
energy-dense, processed foods and a sedentary
lifestyle [26].

3.1. Disturbances in the regulation

of fat storage in the development

of obesity
3.1.1. Regulation of food intake

Homeostatic regulation of food intake is in-
tended to maintain the energy balance of the
organism and is based principally on mechanisms
operating at the level of the hypothalamus and
the brainstem [26]. The key structure is the arcu-
ate nucleus of the hypothalamus, which contains
two antagonistically acting neuronal populations.

In the arcuate nucleus of the hypothalamus
there are neurons expressing neuropeptide Y
(NPY) and the agouti-related peptide (AgRP). Ac-
tivation of these neurons increases hunger and

intensifies food intake. In their vicinity are neu-
rons expressing proopiomelanocortin (POMQC),
which secrete a-melanocyte-stimulating hor-
mone (a-MSH); the latter exerts an anorectic ef-
fect through stimulation of the MC4R and MC3R
melanocortin receptors located on neurons of
the paraventricular nucleus of the hypothalamus.
POMC neurons also secrete another anorexigenic
peptide — cocaine- and amphetamine-regulated
transcript (CART) [26-28].

Under conditions of negative energy balance
and weight reduction, AgRP neurons are activated
and POMC neuronal activity is inhibited, leading
to increased hunger and intensified food intake
[27, 28]. The activity of these neurons is regulated
by peripheral signals conveying information about
the energy-homeostatic state of the organism.

Leptin is a hormone secreted by adipose tis-
sue which, through activation of POMC neurons
and inhibition of NPY/AgRP neurons, reduces
food intake. The absence or severe deficiency
of leptin caused by mutations of its gene leads
to substantially increased food intake and the
development of obesity. In primary obesity, how-
ever, blood leptin concentrations are increased
and positively correlated with the amount of ad-
ipose tissue, indicating the presence of leptin re-
sistance [28].

Insulin, acting at the level of the central nerv-
ous system (CNS), likewise exerts an anorexigenic
effect and serves as a signal of energy availability.
In the course of obesity, central insulin resistance
may also develop, weakening insulin’s inhibitory
effect on food intake and favouring a positive ener-
gy balance. The weight gain observed during insu-
lin therapy in diabetes results predominantly from
insulin’s peripheral anabolic and glucose-lowering
action rather than from a direct central effect.
The pancreatic polypeptide and amylin secreted
by the pancreas, in turn, increase the sensation of
satiety [28].
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In addition to homeostatic mechanisms, food
intake is also subject to hedonic regulation linked
to the reward system. This system encompasses,
among other structures, the nucleus accumbens,
the ventral tegmental area, and the prefrontal cor-
tex; dopaminergic neurotransmission plays a cen-
tral role within it. Hedonic regulation is respon-
sible for the consumption of food irrespective of
current energy needs, principally in response to its
taste qualities or attractiveness. Excessive activa-
tion of this system may foster overeating and the
development of obesity [29].

An important role in the control of eating be-
haviour is also played by the executive functions
of the prefrontal cortex, which are responsible
for planning, the inhibition of impulsive respons-
es, and decision-making. Effective executive
functioning enables refraining from impulsive
eating and limits the influence of hedonic sti-
muli.

Gastrointestinal hormones are of considerable
significance in the regulation of food intake. They
may act directly on the hypothalamus, the brain-
stem, and reward centres, as well as indirectly via
vagal afferent fibres which transmit signals from
gastrointestinal mechano- and chemoreceptors
activated after a meal [30].

Among the gastrointestinal hormones increas-
ing food intake is ghrelin. It is secreted predomi-
nantly by the fundus of the stomach and the du-
odenum, with the highest blood concentrations
occurring before the start of a meal [30]. Persons
with obesity exhibit lower serum ghrelin concen-
trations than individuals of normal body weight,
but a smaller postprandial decline [31].

The gastrointestinal tract also secretes hor-
mones that increase the sensation of satiety. These
include peptide YY (PYY), oxyntomodulin, and
cholecystokinin (CCK). Of particular importance
is glucagon-like peptide-1 (GLP-1) [30], secreted
predominantly by the L-cells of the jejunum and
ileum. GLP-1 is secreted in a biphasic manner in
response to a meal: an early phase occurring a few
minutes after the start of eating, and a late phase
30-60 minutes after the meal. This peptide re-
duces hunger, enhances satiety through delayed
gastric emptying and activation of hypothalamic
neurons, limits food intake, and acts on reward
centres, reducing the hedonic drive to eat [28, 30].
In obesity, fasting GLP-1 concentrations are de-
creased and the postprandial response is atten-
uated compared with individuals of normal body
weight [30]. It should be noted that the regulation
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of appetite may also be influenced by factors se-
creted by the liver.

Food intake is also regulated by macronutrients
themselves, including:

glucose - a rise in glycaemia and accompany-

ing hormonal signals (e.g. insulin) are detected

by hypothalamic centres, which suppress hun-
ger and food intake;

free fatty acids — in the intestine, these stimu-

late the secretion of PYY, GLP-1, and CCK, in-

creasing postprandial satiety;

amino acids — increase the secretion of satiety

hormones;

dietary fibre — slows gastric emptying, pro-

longs the action of satiety hormones, and pro-

longs the sensation of satiety [30];

sensory and gustatory components - may

stimulate the reward system and modulate

appetite independently of energy needs; for
example, the combination of sweet and fatty

taste increases the motivation to eat [29].

In this way, food components affect both homeo-
static regulation (hunger and satiety) and hedonic
regulation (the pleasure of eating), acting in concert
with gut hormones and hypothalamic neurons in
the control of food intake.

3.1.2. Regulation of energy expenditure

The principal components of energy expend-
iture are: (1) resting energy expenditure (REE),
which represents the largest component of total
energy expenditure and accounts on average for
approximately 60% (the value being variable and
dependent on age, body composition, hormonal
status, and physical activity level, among other
factors): (2) the thermic effect of food (TEF): and
(3) physical activity, encompassing both planned
exercise and non-exercise activity thermogenesis
(NEAT). A low REE may predispose to weight gain,
especially when combined with excessive energy
intake and low physical activity [26, 30].

Recent years have witnessed growing interest
in the role of brown adipose tissue, which partic-
ipates in thermogenesis and the maintenance of
normal body temperature. The amount of brown
adipose tissue in humans diminishes with age; the
significance of changes in its quantity and activity
in the pathogenesis of obesity, and its therapeutic
potential, remain subjects of further investigation.

Increased energy intake is accompanied by
increased energy expenditure, in part through
enhancement of the TEF. Conversely, weight re-
duction leads to an adaptive decrease in energy
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Figure 3.1. Regulation of appetite (after Stemmer et al. [28])

expenditure, including a decrease in REE [26, 30].
These changes are partly independent of weight
loss itself and result from neurohormonal adap-
tations such as decreased leptin and insulin con-
centrations and altered thyroid axis activity, which
favour energy conservation. At the same time, hun-
ger intensifies and the motivation to eat increases,
partly due to increased ghrelin secretion and ac-
tivation of orexigenic neurons. Consequently, the
lowered energy expenditure and intensified hun-
ger that follow weight reduction make the long-
term maintenance of normal body weight difficult
and predispose to weight regain.

Hormonal
signals

Ghrelin, GLP-1, CCK,

Hedonic
control
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Neuronal
signals
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LH — lateral hypothalamus

NTS — nucleus of the solitary tract
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3.1.3. Adipose tissue during the
development of obesity

As adipose tissue mass increases, insulin re-
sistance develops within it. Despite compensatory
hyperinsulinaemia, the antilipolytic action of insu-
lin becomes attenuated, intensifying lipolysis and
increasing the release of free fatty acids into the
circulation. At the same time, hyperinsulinaemia
favours the uptake of glucose and free fatty acids
by adipocytes and de novo lipogenesis, leading to
further triglyceride accumulation and adipocyte
enlargement. High concentrations of free fatty ac-
ids further exacerbate insulin resistance [26, 28].
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In this way, a self-perpetuating pathogenic
cycle is established in which progressive insulin
resistance promotes further expansion of adipose
tissue, while increased adipose tissue mass and ad-
ipose-tissue dysfunction in turn exacerbate insulin
resistance. This mechanism indicates that insulin
resistance is not solely a consequence of obesity
but may also actively contribute to its develop-
ment and perpetuation.

In population studies, insulin resistance is
most often assessed by means of the indirect
HOMA-IR index, based on fasting glucose and
insulin concentrations, with higher values reflect-
ing greater insulin resistance [32]. Difficulties in
interpretation arise from the fact that proposed
cut-off values differ depending on the criteria and
the population studied. In the general population,
a HOMA-IR value > 2.5 is most commonly con-
sidered to suggest insulin resistance. It must be
emphasised, however, that this is not a diagnostic
indicator [32].

Insulin resistance may also be assessed using
indices derived from glucose and insulin meas-
urements during an oral glucose tolerance test
(OGTT), of which the Matsuda index is most com-
monly used; a low Matsuda index indicates re-
duced insulin sensitivity.

Additional limitations of these indices arise
from the multifactorial regulation of glucose and
insulin concentrations: glycaemia depends not
only on insulin but also on glucagon, glucose ab-
sorption, the incretin effect, and the degree of
glucagon suppression, while insulin concentrations
depend on tissue insulin sensitivity and on insulin
secretion, distribution, and degradation, as well as
on the incretin effect.

For these reasons, the results of such indices
require cautious interpretation in the clinical con-
text, and the gold standard for the in vivo assess-
ment of insulin sensitivity remains the hyperinsu-
linaemic — euglycaemic clamp.

It should also be noted that insulin-sensitivity
measurements are influenced by individual factors
such as stress, intense physical exertion before the
measurement, restrictive dieting, and pharmaco-
therapy.

Dysfunctional adipose tissue additionally ex-
hibits altered secretion of factors regulating appe-
tite, such as leptin, adiponectin, and pro-inflam-
matory cytokines, leading to attenuation of satiety
signals and intensification of orexigenic signals —
further favouring the perpetuation of positive en-
ergy balance and the development of obesity.
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3.2. The role of genetic factors
in the development of obesity

Genetic and epigenetic factors play an im-
portant role in the pathogenesis of obesity.
The greatest importance is attributed to poly-
genic factors in combination with environmen-
tal influences. This “polygenic obesity”, driven by
polymorphisms in many genes, is regarded as the
most common form of obesity [33]. Although it is
well established that environmental factors sig-
nificantly influence the development of obesity,
genetic predisposition is regarded as an impor-
tant modulator influencing the individual's re-
sponse to environmental conditions. Among the
genes predisposing to obesity is the FTO gene
(fat mass and obesity-associated gene), which
was among the first genes associated with obe-
sity [34]. Studies in the general population have
shown that carriers of FTO genetic variants pre-
disposing to obesity have increased food intake,
while the effect on energy expenditure appears
to be less pronounced. The findings indicate
that, with the FTO rs9939609 polymorphism, in-
dividuals with the AA genotype have, on average,
a body weight approximately 3 kg higher and
a BMI approximately 0.8 kg/m? higher than in-
dividuals not carrying the risk-increasing alleles.
Subsequent studies have identified numerous
other genes — including CPTIA, ABCGI, SLC7AII,
RNF145, and SREBFI - which exert genetic or
epigenetic effects on the occurrence of obesity.
Polymorphisms of these genes are not, howev-
er, routinely tested in the molecular diagnosis of
obesity [33, 34].

3.3. The role of diet and physical
activity in the development
of obesity

Changes in food availability and dietary pat-
terns over recent decades have played a key role
in the development of the obesity epidemic [26].
Epidemiological data indicate that population-
level weight gain is largely associated with in-
creased energy intake, leading to a sustained posi-
tive energy balance. At the same time, sedentary
behaviour has been increasing, including a sub-
stantial reduction in occupation-related energy
expenditure, which may further intensify weight
gain.

Diets rich in highly processed foods, simple
sugars, and fats, and at the same time poor in fi-
bre and other satiety-promoting components, are
characterised by high energy density and a limited
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satiating capacity. Their wide availability, high sen-
sory attractiveness, and intensive marketing favour
excessive energy intake and, in consequence, the
perpetuation of a positive energy balance and an
increased risk of developing obesity. Furthermore,
observational and interventional studies indicate
that this type of diet is associated with a higher risk
of developing T2DM independently of total caloric
intake.

An important and often underappreciated
component of energy expenditure is NEAT, which
encompasses spontaneous everyday activities.
NEAT levels are typically lower in individuals with
obesity than in lean individuals and exhibit sub-
stantial inter-individual variability, suggesting that
reduced NEAT may contribute independently to
the development of obesity [26].

Increased physical activity alone is of limit-
ed effectiveness as a weight-reduction strategy,
which is explained by compensatory mechanisms
of energy homeostasis — chiefly increased energy
intake. Nevertheless, regular physical activity plays
an important role in the maintenance of reduced
body weight.

Physical activity plays a key role not only in the
pathogenesis of obesity but also in glucose me-
tabolism disorders [35]. Numerous studies show
that higher physical activity levels are associated
with a substantially lower risk of developing T2DM
- including in individuals with overweight/obesi-
ty, partly independently of weight reduction. Low
activity therefore represents an independent risk
factor for the development of insulin resistance.
Higher levels of moderate- and vigorous-intensi-
ty activity have been shown to be associated with
a 20-30% lower risk of developing T2DM [35].

Prolonged sedentary behaviour is inde-
pendently associated with intensified insulin
resistance and an elevated risk of developing
T2DM, even after adjustment for physical activity
level and BMI [36]. Moreover, sitting time may be
a stronger predictor of insulin resistance than total
physical activity time, and breaking up sitting with
brief bouts of movement improves postprandial
glycaemia [36].

3.4. The role of psychological, social,
and economic factors in the
development of obesity

Obesity is a chronic disease of multifactorial
aetiology in which a key role is played not only
by biological and environmental factors but also
by psychological and social determinants. These

factors influence both the development of obesity
and its course, the effectiveness of treatment, and
the risk of metabolic complications [37-39].

Chronic psychological stress is among the
best-documented factors contributing to weight
gain. Activation of the hypothalamic — pituitary —
adrenal axis leads to increased cortisol secretion,
which may promote visceral adipose tissue dep-
osition, intensify appetite, and increase the pref-
erence for energy-dense foods. In addition, stress
is associated with reduced physical activity and
a greater tendency towards emotional eating.

Sleep disturbances also play an important
role. Shortened sleep duration, poor sleep qual-
ity, and circadian rhythm disturbances may affect
the regulation of hormones controlling hunger
and satiety, promoting increased energy intake
and weight gain [37]. Sleep disturbances are also
associated with impaired emotional functioning
and increased levels of stress, further entrenching
adverse health behaviours.

Psychological mechanisms regulating food
intake constitute another important component
of the pathogenesis of obesity. Emotional eating,
stress-induced eating, and disturbed satiety per-
ception may lead to excessive energy intake and
impede weight reduction [37].

Mental disorders — particularly depression and
anxiety disorders — co-occur with obesity more fre-
quently than in the general population and may im-
pede its treatment. They affect the level of physical
activity, eating patterns, and adherence to therapeu-
tic recommendations. The co-occurrence of mental
disorders may also increase the risk of developing
metabolic complications of obesity [37, 39].

Social and economic factors are likewise of
substantial importance. Lower socioeconomic sta-
tus, restricted access to healthy food, the absence
of infrastructure conducive to physical activity,
and a low level of health education foster the per-
petuation of unfavourable health behaviours and
increase the risk of obesity. Living environment,
urbanisation, the availability of highly processed
foods, and sedentary work all constitute additional
factors promoting weight gain [39].

In recent years, increasing attention has been
paid to the problem of stigmatisation of individ-
uals with obesity [38, 39]. The experience of prej-
udice and discrimination may lead to increased
psychological stress, lowered self-esteem, avoid-
ance of contact with the healthcare system, and
worsened adherence to therapeutic recommen-
dations.
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3.5. Distinct features of the
pathogenesis of obesity in the
developmental age

Obesity in the paediatric population consti-
tutes a highly heterogeneous phenotype, dynam-
ically shaped at successive stages of somatic and
neuroendocrine development. The most common
form, including in children and adolescents with
glucose metabolism disorders, remains polygen-
ic obesity of multifactorial aetiology. In contrast
to the adult population, however, in cases of very
early-onset obesity, marked hyperphagia, or coex-
isting developmental disorders, monogenic and
syndromic forms must more often be considered,

which has substantial diagnostic implications [40].

Unlike in adults, the pathogenesis of obesity
in children is closely linked to the stage of bod-
ily maturation. Of particular significance are the
so-called critical periods of development, during
which lasting “programming” of energy-balance
regulation takes place.

3.5.1. Pre-conception and fetal period

The pre-conception stage and intrauterine life
constitute a key window of metabolic susceptibil-
ity [40, 41]. Maternal factors modulate the child’s
future risk of obesity through epigenetic and
neuroendocrine mechanisms. Among the best-
documented modifiable determinants are: excess
maternal body weight before pregnancy, abnor-
mal gestational weight gain, hyperglycaemia, and
tobacco-smoke exposure.

Birth weight and the rate of growth in the first
months of life are strong predictors of subsequent
obesity risk [40, 41]. High birth weight and the birth

Social and environmental,
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of a child large for gestational age (LGA) are asso-
ciated with fetal exposure to an excess of energy
substrates and predispose to a phenotype of in-
creased adipose tissue accumulation. A different
mechanism applies to children with intrauterine
growth restriction or born small for gestational age
(IUGR/SGA). Accelerated catch-up growth in infan-
cy increases the risk of central obesity and insulin
resistance, probably through a mismatch between
thrifty metabolic programming and the high post-
natal energy supply, together with unfavourable
tissue allocation, including poorer development of
muscle tissue and a greater tendency to visceral fat
accumulation [40, 41].

3.5.2. Infancy and early childhood

The first 2 years of life constitute a stage of in-
tensive adipocyte differentiation and maturation
of the gut-brain axis. Rapid weight gain during this
period is one of the strongest predictors of obesi-
ty in later life. Of importance are: the absence of
breastfeeding, inappropriate introduction of com-
plementary foods, sleep disturbances, and the ear-
ly establishment of adverse taste preferences. Ear-
ly occurrence of the so-called adiposity rebound
(a reversal of the BMI trend before 5-6 years of
age) is associated with an increased risk of obesity
in school age and adulthood [40, 41].

3.5.3. School age

In the school years, environmental and beha-
vioural patterns become entrenched - including
low physical activity, prolonged sitting, and inap-
propriate dietary habits. At the same time, indi-
vidual biological susceptibility related to genetic

Biological,

e.g. availability of food, ease of walking around [«
neighbourhood, weight stigma

N

\4

e.g. appetite control genes,
stress response system

/

Behaviours that lead
to becoming overweight and obese

Psychological,
e.g. food cues and preferences, adverse
psychological experiences, mental health
problems, emotional coping skills and beliefs

Figure 3.2. A biopsychosocial approach to obesity (after the British Psychological Society [39])
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background and earlier metabolic programming
becomes manifest [41].

3.5.4. Puberty

Adolescence represents a particular metabolic
challenge. The physiological, transient deteriora-
tion of insulin sensitivity associated with hormo-
nal changes (growth hormone, insulin-like growth
factor 1 [IGF-1], sex steroids) may, in children with
obesity, fail to normalise fully after the comple-
tion of puberty. This may favour the persistence
of hyperinsulinaemia, progression to a prediabetic

state, and the development of T2DM. Adolescence
should be regarded as a critical window during
which the risk of manifesting glucose tolerance
disorders and accelerated B-cell dysfunction is
particularly high [40].

In comparison with adults, the body of a child
is characterised by greater metabolic plasticity.
This means both a greater susceptibility to adverse
programming during critical periods and a greater
potential for reversibility of metabolic disturbanc-
es with early, comprehensive intervention.
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4. Secondary causes of obesity

R O DATIO

- Patients with obesity should be evaluated for secondary causes when clinically indicated. [A]

- Levothyroxine is not recommended in individuals with obesity and normal thyroid function, nor in patients with subclinical
hypothyroidism, solely for the purpose of weight reduction. [B]

only on clinical suspicion of Cushing's syndrome. [B]

- Routine screening for hypercortisolism is not recommended in patients with obesity. Diagnostic work-up should be initiated

for polycystic ovary syndrome (PCOS). [B]

- Women of reproductive age with obesity, menstrual disturbances, and features of hyperandrogenism should be evaluated

+ In men with obesity and functional hypogonadism, lifestyle modification comprising dietary intervention and regular physical
activity is recommended and, if ineffective, anti-obesity pharmacotherapy and/or bariatric treatment should be considered. [B]

- In women with obesity during the menopausal period, therapeutic management aimed at reducing body weight and the risk
of metabolic complications associated with oestrogen deficiency should include lifestyle modification comprising dietary
intervention and regular physical activity and, if ineffective, anti-obesity pharmacotherapy and/or bariatric treatment. [B]

with abnormalities of other systems and organs. [Al

- Syndromes combining monogenic obesity and monogenic diabetes provide examples of the co-occurrence of early-onset obesity

Obesity is a disease of complex and heteroge-
neous aetiology, in which — alongside the domi-
nant environmental and behavioural factors — en-
docrine disturbances may also play a substantial
role. Excess body weight may be a consequence
of secondary endocrine causes such as dysfunc-
tion of the hypothalamic - pituitary axis, hypo-
thyroidism, hypogonadism, or growth hormone
(GH) deficiency. Obesity occurs 2-3 times more
frequently in women with PCOS. In rare cases,
obesity may also have a monogenic genetic basis
related to disturbances of central pathways reg-
ulating appetite and energy homeostasis. Recog-
nition of these forms is of pivotal importance for
appropriate diagnostic and therapeutic manage-
ment [42].

4.1. The most common endocrine
causes of obesity
4.1.1. Hypothyroidism

Overt hypothyroidism (T TSH, { fT4) is found
in approximately 14% of individuals with obesi-
ty, while subclinical hypothyroidism (T TSH, fT4
within reference range) occurs in a further 14.6%
—a markedly higher proportion than in the general
population, in which the prevalence of overt hypo-
thyroidism is approximately 0.2-5.3% and that of
subclinical hypothyroidism 4-10% [42].

Thyroid hormones play a substantial role in
the regulation of metabolism, increasing thermo-
genesis and energy expenditure and intensifying
lipolysis in adipose tissue. Their deficiency leads
to a slowing of metabolic rate, decreased energy
expenditure, and reduced thermogenesis, which

manifests clinically with, among other features,
cold intolerance. These changes are typically as-
sociated with modest weight gain, which in hypo-
thyroidism results predominantly from water re-
tention — caused by glycosaminoglycan deposition
in tissues — rather than from a substantial increase
in adipose tissue mass [42].

In children and adolescents, hypothyroidism
is of particular clinical importance because thy-
roid hormones are critical for normal growth and
maturation. The coexistence of hypothyroidism
should be considered in cases of weight gain dis-
proportionate to the rate of growth, or of growth
deceleration [42].

Obesity may itself lead to elevated blood con-
centrations of thyroid-stimulating hormone (TSH).
Increased leptin secretion by adipose tissue may
stimulate the hypothalamic secretion of thyrotro-
pin-releasing hormone (TRH), thereby raising TSH
concentrations. In a proportion of individuals with
obesity, slightly elevated TSH is observed — usually
with normal fT4, and sometimes with higher fT3
— associated with increased type 2 deiodinase ac-
tivity in adipose tissue. These changes are typically
adaptive in nature and do not always indicate true
hypothyroidism [42, 43].

Observational studies have also shown that
obesity may be associated with a higher preva-
lence of thyroid autoimmunity markers, in par-
ticular elevated anti-TPO antibody titres, while
the relationship with anti-TG antibodies is weaker.
In addition, autoimmune hypothyroidism (Hashi-
moto's thyroiditis) is more frequently diagnosed in
individuals with obesity, whereas no clear increase
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in the frequency of Graves-Basedow disease has

been observed [44].
Levothyroxine is not recommended for weight
reduction in individuals with obesity and nor-
mal thyroid function (euthyroidism), in view of
the lack of efficacy and the risk of iatrogenic
hyperthyroidism manifesting, among other
features, with arrhythmia, bone mass loss, and
muscle catabolism [42].
In patients with obesity, measurement of
serum TSH is recommended as a screening
test [42].
Where TSH is elevated, fT4 should be meas-
ured; in clinically justified cases, antithyroid
peroxidase (anti-TPO) antibodies should ad-
ditionally be measured to assess autoimmune
aetiology [42].
Levothyroxine treatment should be instituted
in cases of overt hypothyroidism.
Subclinical hypothyroidism in individuals with
obesity is not in itself an indication for treat-
ment for the sole purpose of weight reduction;
the therapeutic decision should be made in-
dividually, in accordance with endocrinology
guidelines.
Patients diagnosed with hypothyroidism
should be referred for further endocrinologi-
cal work-up to establish the aetiology of the
disease and optimise treatment.

4.1.2. Hypercortisolism (Cushing's
syndrome)

Hypercortisolism is a classic endocrinologi-
cal cause of secondary obesity. The most com-
mon causes of hypercortisolism are endogenous
overproduction of cortisol (Cushing's syndrome -
adrenocorticotropic hormone [ACTH]-dependent
or ACTH-independent) and exogenous exposure
to glucocorticoids, the latter being the most com-
mon cause of cushingoid features [42].

Hypercortisolism intensifies the deposition of
visceral adipose tissue, predisposes to insulin re-
sistance and hyperglycaemia, increases appetite,
and exerts catabolic effects on muscle - lead-
ing to a reduction in lean mass and lower ener-
gy expenditure. The result is central obesity ac-
companied by hypertension, dyslipidaemia, and
T2DM [42].

At the same time, in individuals with obesity —
particularly morbid obesity — functional hypercor-
tisolism may be present, arising from chronic ac-
tivation of the hypothalamic — pituitary — adrenal
axis. It may also coexist with depression, chronic

stress, alcohol abuse, obstructive sleep apnoea,
and poorly controlled diabetes. Functional hyper-
cortisolism is potentially reversible and may re-
solve following treatment of the underlying dis-
ease and weight reduction [42].

Particular clinical alertness should be prompt-
ed by highly discriminative clinical features, espe-
cially when they are multiple and progressive:

facial plethora;

easy bruising, thin skin, and delayed wound

healing;

proximal myopathy (weakness of the shoulder

and pelvic girdle muscles, difficulty rising from

a seated position);

broad, purple striae (on the abdomen, thighs,

and arms);

in children: weight gain accompanied by growth

deceleration [42].

Diagnostic work-up for hypercortisolism should
always be carried out when adrenal incidentaloma
is found on imaging [42].

In the diagnostic work-up of hypercortisolism,
first-line screening tests are recommended for
confirmation. The 1 mg overnight dexamethasone
suppression test has the highest sensitivity. It must
be borne in mind, however, that some medications
(including oestrogen — progestogen contraception)
may interfere with cortisol assays [42].

Screening for hypercortisolism should be in-

itiated only on clinical suspicion of Cushing's

syndrome [42].

Before starting diagnostic work-up, exposure

to exogenous glucocorticoids (oral, inhaled,

intranasal, topical) must be definitively exclud-

ed [42].

In the event of abnormal screening test results

or strong clinical suspicion of Cushing's syn-

drome, the patient should be referred to an
endocrinologist for differential diagnosis and
determination of the aetiology of the hyper-

cortisolism [42].

4.1.3. Polycystic ovary syndrome

PCOS is a heterogeneous disorder character-
ised by androgen excess, which is associated with
fertility problems and metabolic disturbances.
Its pathogenesis includes genetic and environ-
mental factors. PCOS is one of the more frequent
endocrinopathies of women of reproductive age.
Its prevalence is estimated at 6-20% depending
on the diagnostic criteria adopted and ethnic
background. In Europe, the Rotterdam criteria are
used for the diagnosis of PCOS [45].

o

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)

@ Copyright by PTD Publication licensed to Termedia Sp. z 0.0. Further distribution prohibited without the copyright owner's permission.



Clinical guidelines on the management of individuals with overweight/obesity and glucose metabolism disorders — 2026.

According to the literature, overweight/obe-
sity affects approximately 60% of women with
PCOS. Research data point to a relationship be-
tween obesity, insulin resistance, and PCOS [46].
Women with PCOS have a 2- to 3-fold increased
risk of obesity and a higher risk of developing the
metabolic syndrome, gestational diabetes mellitus
(GDM), glucose tolerance disorders — both predi-
abetes and overt diabetes — and, consequently,
of cardiovascular disease [45]. This is associated
with obesity and insulin resistance [45]. Reduced
insulin sensitivity may be detected in women with
PCOS both with normal weight and obesity, but
the presence of obesity substantially intensifies
insulin resistance in this group [46]. Insulin resist-
ance, with accompanying hyperinsulinaemia, is
thought to drive increased androgen production
by ovarian thecal cells, thereby influencing the
clinical picture and consequences of PCOS [46].
It is worth emphasising that interventions which
improve insulin sensitivity (behavioural manage-
ment, weight-lowering pharmacotherapy, bariat-
ric surgery) alleviate the manifestations of PCOS,
reduce glucose metabolism disturbances, and
improve fertility. In the case of glucose tolerance
disturbances in women with PCOS, metformin is
recommended. Drugs used in the treatment of
obesity in the general population — particularly
GLP-1-based therapies — are also used in the treat-
ment of obesity in women with PCOS [47].

+ Inview of the higher prevalence of glucose tole-
rance disturbances in women with overweight/
obesity and PCOS, the recommended test for
diagnosing glucose metabolism disorders is
the OGTT [45].

Metformin is recommended for the treatment

of glucose tolerance disturbances in women

with PCOS.

4.1.4. Hypogonadism
Male hypogonadism

In adult men, testosterone plays a key role in
maintaining muscle mass, bone mineral density,
and sexual function. It exerts a beneficial effect on
adipose-tissue metabolism, restricting fat accumu-
lation — particularly visceral fat.

Low testosterone correlates positively with
obesity, particularly with excess visceral adipose
tissue. It exerts an anabolic effect on skeletal mus-
cle, stimulating muscle protein synthesis and the
processes of regeneration and hypertrophy. Tes-
tosterone deficiency leads to loss of muscle mass,
lowered basal metabolic rate, and increased risk of
obesity and metabolic disturbances [48].

Position statement of Diabetes Poland

Testosterone improves tissue insulin sensitivity
and reduces the risk of metabolic diseases such as
T2DM, dyslipidaemia, and MASLD.

The relationship between low testosterone
and obesity is bidirectional. On the one hand, low-
er testosterone favours weight gain. The cause may
be hypergonadotropic hypogonadism (resulting
from impaired testicular function) or hypogonad-
otropic hypogonadism (resulting from impaired
hypothalamic — pituitary function). On the other
hand, men may develop functional, obesity-re-
lated hypogonadism — male obesity-associated
secondary hypogonadism (MOSH). This condition
presents as hypogonadotropic hypogonadism but
does not result from organic abnormalities of the
hypothalamic — pituitary — testicular axis; rather, it
is the consequence of obesity itself and of certain
medications, among other factors [42]. This disor-
der affects approximately 40% of men with obesity.

The development of MOSH is driven by mul-
tiple mechanisms, including: enhanced periph-
eral conversion of androgens to oestrogens, with
oestradiol-mediated inhibition of the pulsatile
hypothalamic secretion of gonadotropin-releas-
ing hormone (CnRH) and pituitary luteinising hor-
mone (LH), thereby secondarily lowering testos-
terone production; suppression of hypothalamic
kisspeptin gene expression as a consequence of
leptin and insulin resistance, which likewise weak-
ens pulsatile GnRH secretion; and reduced sex
hormone-binding globulin (SHBC) concentrations
in obesity and insulin resistance, which decreases
the amount of biologically active free testosterone.

A further potential cause of obesity is age-re-
lated testosterone deficiency (late-onset hypog-
onadism, LOH), most commonly functional hypo-
gonadotropic hypogonadism.

It has been shown that weight reduction leads
to a substantial increase in blood testosterone
concentration, in proportion to the extent of
weight loss. Testosterone therapy has a limited ef-
fect on body weight, although it may favourably
influence body composition.

Routine hormonal evaluation for hypogona-
dism is not recommended in men with obesity
in the absence of clinical features suggestive of
testosterone deficiency [42]. Hormonal screening
is indicated in patients reporting symptoms sug-
gestive of hypogonadism, such as reduced libido,
erectile dysfunction (including absence of morning
erections), chronic fatigue, low mood, decreased
muscle mass, and difficulty in reducing body
weight despite lifestyle modification and treat-
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The basic test is the measurement of total se-
rum testosterone in the morning between 7:00
and 10:00 a.m. in a fasting state. The measure-
ment should be deferred in cases of acute in-
flammation or exacerbation of chronic disease.
Total testosterone should be measured at
least twice, using a reliable laboratory method.
A persistent reduction in total testosterone
(particularly < 8 nmol/l, i.e. < 230 ng/dl; values
of 8-12 nmol/\, i.e. 230-350 ng/dl, are regarded
as borderline) or a reduced free testosterone
concentration measured directly by a reliable
laboratory method or calculated from total
testosterone and SHBG (e.g. < 220 pmol/l or
< 65 pg/ml), in the presence of clinical symp-
toms, allows the diagnosis of hypogonadism.

A patient diagnosed with hypogonadism

should be referred to an endocrinologist, an-

drologist, or urologist to exclude organic caus-
es and determine further diagnostic and ther-
apeutic management.

In men with obesity and functional hypog-

onadism, weight reduction frequently im-

proves the functioning of the hypothalamic

- pituitary - testicular axis.

In men with obesity and functional hypogo-

nadism, testosterone replacement therapy

may be considered in cases of persistent tes-
tosterone deficiency and significant clinical
symptoms after unsuccessful treatment of
obesity and concomitant diseases. It always
requires individual analysis of the potential
benefits and risks and should be initiated and
conducted by a specialist — an endocrinologist,
andrologist, or urologist [42].
Female hypogonadism

Female hypogonadism is a state resulting from
primary ovarian insufficiency or from secondary
(central) disturbances of the hypothalamic - pitui-
tary axis, occurring during the period from normal
puberty to the menopause. It leads to deficiency of
sex hormones, menstrual disturbances (including
amenorrhoea), anovulation, and infertility, often
accompanied by sexual or vasomotor symptoms.
Biochemically, it is characterised by persistently
low concentrations of 17B-oestradiol [49].

The menopause constitutes the physiological
form of primary hypogonadism. Oestrogen defi-
ciency, in addition to vasomotor and psychological
symptoms, leads to reduced muscle mass, lowered
basal metabolic rate, and weight gain — predom-
inantly in the form of visceral adipose tissue.
The menopause is also associated with an in-

creased risk of T2DM and cardiovascular disease,
in part through worsening of the lipid profile
(T low-density lipoprotein cholesterol [LDL-C],
{ high-density lipoprotein cholesterol [HDL-C])
[49]. Routine hormonal evaluation of gonadal
function is not recommended in women with obe-
sity who do not have clinical symptoms.
Hormonal testing is indicated when menstrual
disturbances, infertility, or features of hyper-
androgenism are present.
Hormone replacement therapy (HRT) alleviates
menopausal symptoms and improves quality
of life but is not recommended as a treatment
of obesity.
In women with obesity during the menopausal
period, lifestyle modification (appropriate diet
and physical activity) is indicated in order to re-
duce the risk of obesity and metabolic compli-
cations associated with hypogonadism [42, 49].

4.1.5. GH deficiency

GH plays a substantial role in the regulation of
body composition: it exerts anabolic effects main-
ly through IGF-1, and lipolytic effects on adipose
tissue independent of IGF-1. The anabolic effect
of GH is enhanced under conditions of positive en-
ergy balance and adequate insulin concentrations,
while the lipolytic effect predominates between
meals and during fasting. GH excess, as in active
acromegaly, leads to a reduction in adipose-tissue
mass and an increase in lean body mass, whereas
GH deficiency favours adipose-tissue deposition,
particularly visceral [50].

GH deficiency in adults is most commonly the
consequence of damage to the hypothalamic -
pituitary axis from neoplasms, strokes, inflamma-
tory processes, or surgical treatment, among other
causes. The symptoms of GH deficiency in adults
are non-specific and include unfavourable changes
in body composition, reduced muscle mass and
bone mineral density, lipid abnormalities, insulin
resistance and glucose tolerance disturbances, and
decreased mood and life energy. In children, the
dominant feature is short stature with disturbed
body proportions [50].

In individuals with obesity, functional, poten-
tially reversible suppression of GH secretion fre-
quently occurs, associated with elevated free fatty
acid concentrations and excess leptin secretion.
These mechanisms inhibit the secretion of growth
hormone-releasing hormone (GHRH) in the hy-
pothalamus, leading to reduced GH secretion in
the pituitary. Serum IGF-1 concentrations typically
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remain normal, with reductions seen mainly in se-

vere obesity. Weight reduction results in improved

functioning of the somatotropic axis [50].

In view of the favourable effects of GH on
lipolysis and protein metabolism, this hormone
has been investigated as a potential treatment for
obesity; however, studies to date have not shown
a substantial or lasting effect of GH therapy on
weight reduction.

Routine testing for growth hormone deficiency

is not recommended in individuals with obe-

sity.

+  Evaluation of the somatotropic axis should be
considered only in patients with suspected hypo-
pituitarism, in which case the patient should
be referred for further endocrine diagnostics.
Activation of the somatotropic axis has no
therapeutic application in the treatment of
obesity.

*  The use of GH as an adjunctive treatment in
the therapy of obesity is not recommended
[42,50].

4.1.6. Hypothalamic damage

The hypothalamus is a key centre integrating
the nervous and endocrine systems and is respon-
sible for maintaining the homeostasis of the orga-
nism. It regulates, among other functions, hunger,
thirst, thermogenesis, the sleep — wake rhythm,
and emotional functions, and controls pituitary
activity through the secretion of stimulating and
inhibitory hormones (GnRH, corticotropin-releas-
ing hormone [CRH], GHRH, TRH, somatostatin,
dopamine). The hypothalamus also synthesises
vasopressin and oxytocin, which are stored in the
posterior pituitary lobe [51].

The most common cause of hypothalamic
damage is tumours of this region (approximately
50% of cases), as well as trauma, surgical treatment
and radiotherapy, inflammatory and vascular pro-
cesses, and rare genetic syndromes (e.g. Kallmann
syndrome, Prader-Willi syndrome).

Depending on the location and extent of
damage, deficiency of hypothalamic hormones
and secondary hypopituitarism — affecting one or
several hormonal axes — may develop, which may
favour the development of obesity [51, 52].

Damage to hypothalamic structures regulating
appetite and energy expenditure may also lead to
the development of hypothalamic obesity, charac-
terised by hyperphagia and rapid weight gain. It af-
fects approximately 25% of patients with substan-
tial structural hypothalamic damage, most often
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in the course of craniopharyngioma or following
surgical treatment and radiotherapy, and less
commonly in genetic syndromes related to distur-
bance of the leptin — melanocortin pathway [51].
The pathogenesis comprises excessive activation
of the orexigenic system, weakened satiety signals,
hyperinsulinaemia resulting from parasympathetic
activation, and reduced sympathetic activity lead-
ing to reduced energy expenditure. This form of
obesity is often resistant to treatment, and the
greatest weight gain is observed in the first year
after hypothalamic damage [52].
Of pivotal importance is the early identifica-
tion of individuals at high risk of hypothalamic
obesity, allowing the rapid implementation of
preventive measures.

4.2. Monogenic obesity and obesity
in the course of rare genetic
syndromes

Monogenic obesity affects approximately 1-5%
of patients with severe early-onset obesity, defined
as obesity beginning before 5 years of age, the
cause of which is a pathogenic variant in a single
gene.

From a clinical standpoint, it can be divided
into isolated monogenic obesity and syndromes
combining monogenic obesity with monogenic
diabetes.

In non-syndromic monogenic obesity, dynamic
weight gain in the first years of the patient’s life
is accompanied by hyperphagia, endocrine distur-
bances and/or immunodeficiencies, and - less fre-
quently — intellectual disability or neurodevelop-
mental disturbances. Underlying these are genes
involved in the regulation of hunger/satiety, relat-
ed to the leptin — melanocortin signalling pathway
in the hypothalamus; in differential diagnosis, lep-
tin levels should be considered. The most common
form of this obesity is MC4R receptor deficiency
due to mutations in the MC4R gene, accounting for
2-6% of cases of severe early-onset obesity. In ad-
dition to obesity, patients exhibit tall stature and
hyperinsulinaemia. MC4R gene variants have also
been described in patients with early-onset T2DM.
Other forms of monogenic obesity include distur-
bances associated with pathogenic variants in the
LEP, LEPR, POMC, and PCSKI genes [53].

A syndromic form of monogenic obesity is
present when a genetic mutation gives rise to
multiple clinical features. In addition to obesi-
ty, patients usually present with: marked insulin
resistance, visual disturbances, neurodevelop-
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mental abnormalities, neurological disturbances,
and T2DM.

Among syndromic forms of monogenic obe-
sity and diabetes, Alstrom syndrome (ALMS) and
Bardet-Biedl syndrome (BBS) - both ciliopathies
- should be mentioned. Their common clinical
denominator is early-onset obesity with insulin
resistance and pigmentary retinal degeneration,
accompanied in subsequent decades of life by
a broad spectrum of additional disturbances -
chiefly T2DM, dyslipidaemia, hypertension, hearing
impairment, cognitive impairment, and renal, he-
patic, pulmonary, and cardiac abnormalities [54].
In ALMS associated with mutations in the ALMS]
gene, intellectual disability does not occur, nor
do additional digits or shortening or fusion of the
fingers and/or toes, which are characteristic of pa-
tients with BBS.

It must be emphasised that the molecular
diagnosis of monogenic diabetes and obesity
syndromes is a demanding task — owing to the
necessity of using next-generation sequencing
(NGS) in each case and the potential difficulties in
interpretation of the results obtained. The defin-
itive diagnosis of the type of monogenic obesity
is established on the basis of the genetic test re-
sult in conjunction with the patient’'s phenotype.
The mode of inheritance of the defect may differ
even within the same gene; in BBS, complex multi-
genic inheritance may also be encountered.

In the treatment of monogenic obesity and
its syndromic forms, there are reports of benefi-
cial effects of GLP-1-based therapies, as well as of
targeted therapies using metreleptin (in patients
with LEP mutations) and the MC4R receptor ago-

Table 4.1. Medications associated with weight gain

nist setmelanotide (in patients with mutations in

LEPR, POMC, PCSKI, and BBS) [53].

*  Where obesity has its onset in early child-
hood, with marked hyperphagia or coexisting
developmental disturbances, the possibility
of monogenic and syndromic forms should be
considered.

4.3. Medications associated with
the development of obesity

In the choice of pharmacotherapy — particu-
larly in individuals with overweight/obesity or at
increased risk of its development - the influence
of medications on body weight must be taken into
account, and currently used preparations should
be reviewed for their potential weight-promot-
ing effect. Excess body weight increases the risk
of insulin resistance, dyslipidaemia, the metabolic
syndrome, T2DM, MASLD, cardiovascular diseases,
neoplasms, and all-cause mortality.

Weight gain or unfavourable redistribution
of adipose tissue are common adverse effects
of many widely used drugs — particularly older-
generation antidiabetic agents, neuropsychiatric
drugs (including atypical antipsychotics), antide-
pressants, and antiepileptics [55]. The chronic use
of glucocorticoids is likewise associated with re-
distribution of adipose tissue, the development of
central obesity, and skeletal muscle catabolism
and atrophy. Some antiretroviral drugs may be
associated with weight gain and disturbances in
adipose tissue distribution, including lipodystro-
phy [56].

A summary of medications predisposing to
weight gain is presented in Table 4.1.

Drug class

Drugs associated with weight gain

Mechanism leading to weight gain

Antipsychotic drugs

Clozapine — greatest weight gain;
olanzapine — greatest weight gain;
chlorpromazine;
paliperidone;
quetiapine;
risperidone;
thioridazine

Excessive food intake due to disturbance
of neurotransmitter function
in the hypothalamus

Mood stabiliser

Lithium

Increased thirst and increased intake
of high-energy beverages;
changes in food preferences through
effects on hypothalamic centres
controlling appetite;
increased frequency of hypothyroidism
(lithium inhibits the synthesis and release
of thyroid hormones)
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Drug class

Drugs associated with weight gain

Mechanism leading to weight gain

Antidepressants

Selective serotonin reuptake
inhibitors (SSRIs): paroxetine (greatest
weight gain); sertraline, citalopram,
escitalopram, etc.

Appetite stimulation due to increased
serotonin concentrations, particularly
with long-term use; this results in
desensitisation of 5-HT,. receptors,
leading to attenuation of the anorexigenic
effect of serotonin; chronic modulation
of the serotonergic system may lead to
compensatory increases in appetite
for high-carbohydrate foods

Tricyclic antidepressants:
amitriptyline, clomipramine, doxepin,
imipramine, etc.

Chronic modulation of the serotonergic
system may lead to compensatory
increases in appetite for high-
carbohydrate foods;
effects on antihistaminergic
and anticholinergic pathways

Antiepileptics

Valproic acid; gabapentin;
perampanel; pregabalin; vigabatrin

Valproic acid: interactions
with neuropeptides regulating appetite
in the hypothalamus; effects on energy
expenditure; intensification of leptin
resistance; reduction of adiponectin
concentration

Antihyperglycaemic drugs

Insulin

Anabolic action (increases protein
synthesis, stimulates lipogenesis)

Sulphonylureas

Increased endogenous insulin
concentrations

Pioglitazone

Fluid retention; intensified lipid storage;
weight gain predominantly
of subcutaneous adipose tissue

B-blockers

Metoprolol; atenolol; propranolol

Reduction of basal metabolic rate

and postprandial thermogenesis;

inhibition of lipolysis in response
to adrenergic stimulation

Carvedilol, nebivolol:
smaller weight gain

More favourable effect on glycaemia
and lipid profile; nebivolol: induction
of lipolysis and reduction
in lipid droplet size in adipocytes

a-blockers

Doxazosin; prazosin; terazosin

Increased extracellular fluid
and plasma volume

Calcium-channel blockers

Flunarizine (calcium and histamine
receptor antagonist)

Appetite stimulation

Glucocorticoids

Prednisone; prednisolone;
dexamethasone; methylprednisolone;
hydrocortisone

Increased food intake, particularly
of high-energy foods; activation of the
endocannabinoid system, which plays

a role in the control of food intake
and appetite; effects on adipose tissue
distribution, predominantly increasing

visceral adipose tissue

Hormonal agents

Synthetic progestogens:
medroxyprogesterone, megestrol

Appetite stimulation, increased caloric
intake

Antihistamines

First-generation H1 antihistamines:

hydroxyzine, diphenhydramine, etc.;
second-generation H1 antihistamines:
cetirizine, desloratadine, fexofenadine

Sedation and increased appetite
mediated by blockade of central
hypothalamic H, histamine receptors

Antiretroviral drugs

Protease inhibitors: atazanavir,
darunavir, etc.; integrase inhibitors:
bictegravir, dolutegravir, raltegravir

Exacerbated central accumulation
of adipose tissue; loss of subcutaneous
adipose tissue in the limbs and face
(lipodystrophy)
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5. Major clinical consequences of overweight/

obesity

KEY RECOMMENDATIONS

of prediabetes and T2DM is necessary. [Al

- Regular monitoring of individuals with overweight/obesity — particularly with abdominal obesity - for the presence

- In every patient with overweight/obesity, cardiovascular risk should be routinely assessed, taking into account waist
circumference, blood pressure, and features of organ damage, irrespective of BMI. [B]

- In patients with overweight/obesity and arterial hypertension, ambulatory or home blood-pressure monitoring
is recommended in order to identify circadian-rhythm disturbances and enable precise risk stratification. [Al

- Obesity in individuals with glucose metabolism disorders is an independent risk factor for the development and progression
of chronic kidney disease (CKD), irrespective of its underlying cause. [Al]

- In patients with overweight/obesity and accompanying metabolic disturbances who report memory impairment,
evaluation of cognitive function using screening tests is recommended. [B]

is recommended. [Al

- Obesity should be regarded as an independent risk factor for the development of, and death from, many malignant
tumours; in individuals with obesity, increased oncological vigilance in line with current screening programmes

- In patients with overweight/obesity, systematic monitoring of mental status should be considered at the various stages
of treatment — particularly before starting anti-obesity pharmacotherapy, including GLP-1-based therapies, and during
such treatment, especially in individuals with current or past mental disorders. [B]

and non-invasive assessment of hepatic fibrosis. [Al

- In patients with obesity, diagnostic work-up for MASLD is recommended, taking into account metabolic risk factors

+ In children and adolescents with glucose metabolism disorders and coexisting obesity, systematic assessment
for cardiovascular-kidney—metabolic complications and disturbances of sexual maturation should be carried out. [B]

and cardiometabolic complications. [A]

- In the developmental-age population, early identification and active treatment of obesity coexisting with glucose
metabolism disorders are recommended in order to limit the accelerated progression to T2DM and early microvascular

Obesity constitutes a substantial and growing
public-health problem, which directly causes -
and significantly intensifies — the development of
numerous metabolic and end-organ disturbanc-
es, including T2DM, cardiovascular disease, CKD,
MASLD, neoplasms, and disturbances of CNS func-
tion. Its multifaceted character encompasses met-
abolic, pro-inflammatory, hormonal, immunologi-
cal, and psychosocial components, which together
determine the clinical course, complications, and
prognosis of comorbid conditions.

5.1. Clinical consequences of obesity

for glucose metabolism

Obesity — particularly abdominal obesity — is
closely associated with the development of glu-
cose metabolism disorders such as prediabetes
and T2DM. Persons with prediabetes typically do
not exhibit the classic symptoms of diabetes; how-
ever, they belong to a group at substantially ele-
vated risk of developing T2DM, which accounts for
approximately 90% of all cases of diabetes.

Data from prospective analyses indicate that
the annual rate of progression from prediabetes

to T2DM is approximately 4—6% in individuals with
isolated IGT, 6-9% in individuals with isolated IFG,
and may reach 15-19% per year in individuals with
both abnormalities present concurrently. Patients
with abdominal obesity and early glucose meta-
bolism disturbances often already exhibit other
features of the metabolic syndrome, such as dys-
lipidaemia or arterial hypertension. It has also
been shown that, even at the prediabetic stage,
the chronic microvascular complications charac-
teristic of diabetes — including retinopathy, neu-
ropathy, and renal complications — may already
be present. Prediabetes is also associated with an
elevated risk of cardiovascular disease [57, 58].

The early recognition of prediabetes is of pivo-
tal importance for preventing the development of
T2DM and its micro- and macrovascular complica-
tions. Therefore, even at this stage, restoration of
normoglycaemia should be sought in order both
to prevent T2DM and to improve the overall met-
abolic profile, which may contribute to the reduc-
tion of cardiovascular risk.

The likelihood of returning to normoglycaemia
depends on the extent of the metabolic distur-
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bances. Clinical studies indicate that, in individuals
with obesity and more advanced prediabetes
(HbA,. in the range of 6.0 to < 6.5%), achieving nor-
moglycaemia is substantially more difficult, which
justifies the early implementation of intensive
interventions — comprising lifestyle modification
and, in selected patients, also consideration of
pharmacological treatment of obesity for the pre-
vention of T2DM (see Section 10.2).

5.2. Obesity, cardiovascular risk,
and arterial hypertension

Obesity is recognised as an independent risk
factor for cardiovascular disease. It constitutes
a complex set of metabolic, haemodynamic, neu-
rohormonal, and inflammatory disturbances that
synergistically increase the risk of arterial hyper-
tension, coronary artery disease, heart failure, car-
diac arrhythmias, and stroke. Obesity should there-
fore be regarded not merely as a coexisting risk
factor but as a key pathophysiological component
directly involved in the development of cardiovas-
cular disease [59, 60].

From an epidemiological standpoint, there is
a strong relationship between rising BMI values
and the incidence of cardiovascular disease and
both all-cause and cardiovascular mortality. At
the same time, the limitations of BMI as a sole risk
indicator are becoming increasingly evident, with
growing emphasis on the central importance of
adipose-tissue distribution — and visceral obesity
in particular. Visceral adipose tissue accumulation
is associated with intensified inflammation, insu-
lin resistance, endothelial dysfunction, and adverse
haemodynamic changes, which determine cardi-
ovascular risk to a greater extent than total body
mass alone [60, 61].

Arterial hypertension is one of the most fre-
quent and best-documented clinical consequenc-
es of obesity. The prevalence of hypertension in-
creases in proportion to body weight and waist
circumference, and obesity substantially increas-
es the risk of developing essential hypertension,
including resistant forms. The pathophysiological
mechanisms underlying this relationship are multi-
factorial. They include increased sodium and water
retention, leading to a rise in circulating blood vol-
ume and cardiac output; chronic activation of the
sympathetic nervous system and the renin-angio-
tensin—-aldosterone (RAA) system; and disturbanc-
es of renal function and increased vascular stiff-
ness. Adipose tissue acts as an active endocrine
organ secreting adipokines and pro-inflammatory
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cytokines that modulate vascular tone, insulin sen-
sitivity, and the endothelial inflammatory response
[61, 62].

A key element in the pathophysiology of obe-
sity-related hypertension is endothelial dysfunc-
tion, leading to a reduction in nitric-oxide bio-
availability and a predominance of vasoconstrictor
factors. In parallel, remodelling of resistance ves-
sels occurs, with increased stiffness and intensified
oxidative stress. In many patients with obesity, dis-
turbances of the circadian rhythm of blood pres-
sure are observed, including the absence of a noc-
turnal blood-pressure dip (non-dipping), which
further increases the risk of cardiovascular and
end-organ complications. Coexisting obstructive
sleep apnoea is often an additional factor intensi-
fying sympathetic activation and haemodynamic
instability.

The haemodynamic consequences of obesity
also include substantial structural and function-
al cardiac changes. Chronic volume overload, in-
creased cardiac output, and increased metabo-
lic demand lead to left-ventricular hypertrophy,
enlargement of the cardiac chambers, and dis-
turbances of diastolic relaxation. In conjunction
with arterial hypertension, this favours the devel-
opment of heart failure — particularly heart fail-
ure with preserved ejection fraction (HFpEF), now
recognised as the dominant phenotype of heart
failure in individuals with obesity. An increased
prevalence of atrial fibrillation is also observed in
this population, related to left-atrial enlargement,
fatty infiltration of the atria, and electrophysiolo-
gical changes.

Obesity substantially accelerates atherogene-
sis. The mechanisms responsible for this effect
include atherogenic dyslipidaemia, insulin resist-
ance, chronic low-grade inflammation, haemostat-
ic disturbances, and arterial hypertension. Elevated
triglyceride concentrations, reduced HDL-C, and
the presence of small, dense LDL particles favour
lipid deposition in the vascular wall. At the same
time, pro-inflammatory cytokines and adipokines
intensify endothelial cell activation and the migra-
tion of inflammatory cells into the atherosclerotic
plaque. Consequently, individuals with obesity are
at higher risk of coronary artery disease, stroke,
and peripheral arterial disease.

In the assessment of cardiovascular risk in pa-
tients with obesity, comprehensive clinical evalu-
ation extending beyond BMI| measurement is of
pivotal importance. Routine assessment of waist
circumference (as a simple indicator of visceral

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)

\ 4

@ Copyright by PTD Publication licensed to Termedia Sp. z 0.0. Further distribution prohibited without the copyright owner's permission.



Clinical guidelines on the management of individuals with overweight/obesity and glucose metabolism disorders — 2026.

Position statement of Diabetes Poland

obesity), blood pressure (preferably using ambu-
latory or home monitoring), metabolic parame-
ters, and early features of organ damage such as
left-ventricular hypertrophy, microalbuminuria,
or increased arterial stiffness is recommended.
The recognition of coexisting disorders — including
sleep apnoea — that modify cardiovascular risk and
the clinical picture is also of importance.

In summary, obesity substantially increases
cardiovascular risk through complex pathophysio-
logical mechanisms leading to the development of
arterial hypertension, atherosclerosis, heart failure,
and cardiac arrhythmias. In clinical practice, this
requires early identification of patients at the high-
est risk, appropriate risk stratification, and a holis-
tic approach to diagnostic work-up and treatment.

5.3. Obesity and its renal consequences

Obesity is an independent risk factor for the
development and progression of CKD, even after
correcting for the influence of arterial hyperten-
sion and T2DM. Obesity increases the risk of CKD
development and progression by approximately
20-30% compared with individuals without this
disease; the risk is markedly greater in patients
with extreme obesity [63, 64].

Obesity-related glomerulopathy (ORG) is a dia-
gnosis of exclusion and cannot be made solely on
the basis of the clinical phenotype. In patients with
obesity, the standard indications for renal biop-
sy should be applied; it should not be assumed
a priori that proteinuria or a decline in estimated
glomerular filtration rate (eGFR) is a consequence
of ORG. The histopathological changes in ORG are
non-specific and most often comprise focal and/
or segmental glomerulosclerosis (FSGS). Obesi-
ty-related glomerulopathy typically manifests with
proteinuria of varying severity (up to nephrotic
range), although hypoalbuminaemia usually does
not develop or is less pronounced. The disease is
progressive, and it is estimated that in approxi-
mately one-third of patients (particularly those
with extreme obesity) it may lead to advanced
stages of renal injury, including end-stage renal
disease [63].

Renal injury in obesity is multifactorial in na-
ture and comprises:

disturbances of renal microcirculatory haemo-

dynamics with excessive afferent arteriolar dila-

tation and hyperfiltration;

progressively worsening hypoxia developing

and progressing in parallel with hyperfiltration-

induced vascular damage;

excessive activation of the systemic and tissue
RAA axis, vasopressin secretion, and increased
expression and activity of sodium-glucose
cotransporters;
the influence of pro-inflammatory and pro-
fibrotic cytokines and adipokines derived from
adipose tissue irrespective of its location (and
from peri-renal adipose tissue [PRAT] in par-
ticular), together with increased sympathetic
activation;
the mechanical effects of PRAT, impairing renal
haemodynamics at both the microcirculato-
ry level and the level of the larger (especially
venous) vessels — through compression of the
kidneys by PRAT and increased intra-renal pres-
sure (so-called renal tamponade) — and through
compression by excessive adipose tissue at the
renal hilum on the structures located there.

These mechanisms favour both the develop-
ment of ORG and the progression of CKD of other
aetiologies, justifying early multidirectional reno-
protective management.

It is recommended to assess eGFR using the
equation based on creatinine and cystatin C of the
Chronic Kidney Disease Epidemiology Collabora-
tion (CKD-EPI Cr-Cys), in view of its highest reli-
ability against reference measurement methods.
Owing to the limited availability of serum cystatin
C measurement, the CKD-EPI Cr equation is rec-
ommended as an alternative for the assessment of
renal function in individuals with obesity.

In clinical practice, when assessing and inter-
preting eGFR results, the following must be taken
into account:

the influence of sarcopenia or reduced muscle

mass on serum creatinine;

the possibility of underestimating the severity

of CKD when relying solely on creatinine in pa-

tients with protein malnutrition;

limitations in interpreting urinary albumin or

protein excretion normalised to creatinine

(urine albumin-creatinine ratio [UACRI; urine

protein-creatinine ratio [UPCR]) in cases of

variable creatinine excretion, e.g. in sarcopenia;
the influence of overhydration on body weight
in advanced stages of CKD.

Practical conclusions:

1. Muscle mass in patients with obesity may sub-
stantially affect the results of eGFR and UACR
measurements and their interpretation.

2. Overhydration substantially affects anthropo-
metric measurements in patients with obesity
in advanced stages of CKD.
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3. Obesity is an independent risk factor for the
development and progression of obesity-
related glomerulopathy, and for the develop-
ment and progression of CKD irrespective of
its cause. Specific criteria for the recognition,
monitoring, and risk stratification of CKD in
patients with obesity have not been defined;
the guidelines applicable to other risk groups
(e.g. arterial hypertension or diabetes) are
therefore used.

4. Patients with obesity should undergo diagnos-
tic renal biopsy in accordance with the general
principles set out in nephrological guidelines.
It should not be assumed a priori that protein-
uria and/or reduced eGFR of unknown cause
are caused by obesity-related glomerulopathy.

5.4. Consequences of obesity
and metabolic disturbances
in relation to neurodegeneration
and cognitive impairment

Obesity is associated with impairment of cog-
nitive function in the general population and with
its deterioration in prospective observation. Fur-
thermore, overweight or obesity in midlife is asso-
ciated with a higher risk of dementia (Alzheimer’s
disease and vascular dementia) in later life, inde-
pendently of comorbidities and other risk factors.
This risk has been quantified as 35% higher in in-
dividuals with overweight and 74% higher in indi-
viduals with obesity, with the relationship being
stronger in women. A similar association has been
observed between anthropometric measures char-
acterising obesity in midlife and the subsequent
development of Parkinson’s disease [65].

Overweight and obesity are associated with
reduced cerebral blood flow - a risk factor for
Alzheimer’s disease — as well as reduced integrity
of white and grey matter, and with brain atrophy
and reduced neuronal viability. An important fac-
tor increasing the risk of neurodegenerative dis-
eases and vascular dementia is insulin resistance
and the metabolic disturbances associated with it,
including prediabetes and T2DM [65, 66].

Insulin crosses the blood—-brain barrier, and in-
sulin receptors are expressed in various regions of
the CNS, including the hypothalamus and cerebral
cortex. The brain has also been shown to express
the insulin-dependent glucose transporter GLUT4.
Insulin influences neuronal electrical activity,
the synthesis and release of neurotransmitters,
synaptic plasticity, the metabolite content of the
CNS, and cognitive function. Furthermore, owing to
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insulin’s involvement in the degradation of amy-
loid B (AB) peptides, insulin resistance and hyper-
insulinaemia may favour the accumulation of Ap
oligomers and deposits in the CNS, which play an
important role in the pathogenesis of Alzheimer's
disease.

In obesity and insulin resistance, lower blood
concentrations of adiponectin and brain-derived
neurotrophic factor (BDNF) are also found. These
compounds exert neuroprotective effects. Leptin
may have similar properties. In obesity, its blood
concentrations are increased, but leptin resistance
develops.

Chronic inflammation in adipose tissue may
activate the inflammatory response in the CNS
as well (neuroinflammation). The passage of pro-
inflammatory cytokines across the blood-brain
barrier may activate pro-inflammatory pathways,
reduce synaptic plasticity, impair neurogenesis,
and additionally activate microglial cells and as-
trocytes. These processes favour the development
of neurodegenerative diseases.

In summary, elevated BMI constitutes a modi-
fiable risk factor for neurodegenerative diseases.
Prevention and treatment of obesity may be of
substantial importance in the prevention of these
conditions. For this reason, in patients with obesi-
ty — particularly with coexisting glucose metabo-
lism disorders and other metabolic disturbances
— who report memory impairment, assessment of
cognitive function using screening tests such as
the Mini-Mental State Examination (MMSE) or the
Montreal Cognitive Assessment (MoCA) is recom-
mended, with referral to appropriate diagnostic
and therapeutic centres depending on the results
obtained.

5.5. Obesity and the risk of cancer
development and progression

Obesity is a risk factor for the incidence of
most malignant tumours, and every increase in
BMI of 5 kg/m? is associated with a substantial rise
in the risk of practically all cancers. The greatest in-
crease in risk in both sexes is observed for cancers
of the liver, kidney, thyroid, colorectum, oesopha-
geal adenocarcinoma, and pancreas. In women,
the risk of uterine, ovarian, and post-menopausal
breast cancer, as well as of gallbladder cancer, also
rises highly significantly [67].

Hyperglycaemia plays a substantial role in the
development and progression of malignant tu-
mours. The greatest increase in cancer risk in indi-
viduals with diabetes has been demonstrated for
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cancers of the liver, endometrium, and pancreas.
A very large cohort study conducted in China
showed an elevated risk of malignant tumours in
individuals with diabetes in the population aged
< 70 years; in older age, the risk did not differ
significantly. In men, obesity did not additional-
ly increase this risk, but in women, the influence
of obesity on increased risk was significant up to
70 years of age. The risk of cancer-related death in
individuals with T2DM compared with the popula-
tion without diabetes was likewise higher, and the
greatest increase in this risk was found for cancers
of the thyroid, liver, and pancreas [67, 68].

The increased cancer risk in diabetes — particu-
larly type 2 — is associated principally with three
phenomena: obesity, hyperglycaemia, and hyper-
insulinaemia. Hyperinsulinaemia is of particular
importance because the density of insulin recep-
tors in tumour tissue is 2-3 times higher than in
surrounding healthy tissue, and, in addition, type A
receptors predominate in tumour tissue, principal-
ly activating the mitogen-activated protein kinase
(MAPK) pathway.

Antihyperglycaemic drugs may modulate
the risk of tumour development and progression.
The lowering of glycaemia per se may reduce can-
cer risk by reducing the energy supply to tumour
cells. Weight reduction and reduction of inflam-
mation may also exert oncoprotective effects.
The largest body of observational data concerns
metformin and points to a protective effect of its
use through activation of AMP-activated kinase,
which inhibits angiogenesis and exerts antipro-
liferative effects, reducing cancer risk. It appears
that newer drug classes — such as GLP-1-based
therapies and sodium-glucose transport protein 2
(SGLT-2) inhibitors - also have anticancer poten-
tial, although longer-term observational cohort
studies are required to confirm this.

In summary, obesity in conjunction with glu-
cose metabolism disorders (including diabetes) in-
creases the risk of developing malignant tumours.
Therefore, in this group of persons, heightened
oncological vigilance is warranted, particularly
with regard to gastrointestinal and renal tumours,
and - in women - endometrial and breast cancer,
especially in the post-menopausal period.

5.6. Psychosocial aspects of obesity
and psychiatric complications
Obesity is a chronic disease with a document-
ed, substantial impact on psychological and so-
cial functioning; psychosocial assessment should

therefore form an integral part of diagnostic and
therapeutic management. Obesity is associated
not only with somatic burden but also with chronic
psychological stress, decreased quality of life, and
disturbances of interpersonal and occupational
functioning. Routine assessment of health-related
quality of life, body image, experiences of stigma-
tisation, and symptoms of psychological distress in
clinical practice is recommended, irrespective of
the severity of obesity as defined by BMI — which
does not fully reflect the subjective and psychoso-
cial dimensions of the disease [69].

In the course of obesity, mental disorders fre-
quently coexist — particularly depressive disor-
ders, anxiety disorders, sleep disturbances, and
eating disorders, especially binge eating disorder.
The available data point to a bidirectional relation-
ship between obesity and mood disorders, condi-
tioned by both biological and psychosocial factors.
Biological mechanisms include chronic low-grade
inflammation associated with the excessive activ-
ity of visceral adipose tissue and increased pro-
inflammatory cytokine secretion; dysregulation of
the hypothalamic—pituitary—adrenal axis, leading
to disturbances of the stress response; and insu-
lin resistance and disturbances of insulin signal-
ling in the CNS. An important role is also played
by changes in neurotransmitter systems and dys-
regulation of the central mechanisms controlling
appetite and reward, which favour the entrench-
ment of impulsive and emotional eating patterns.
In addition, an increasing body of data points to
the role of the gut—-microbiota—brain axis, in which
gut dysbiosis, increased intestinal permeability,
and activation of inflammatory mechanisms may
influence mood regulation, stress reactivity, and
eating behaviour.

The coexistence of these biological mecha-
nisms with psychosocial factors — such as stigma-
tisation, self-stigmatisation, and limited access to
social support — leads to a cumulative psycholog-
ical burden and increases the risk of developing
and entrenching mental disorders. The above re-
lationships justify the necessity of systematic men-
tal-status assessment of patients at the various
stages of treatment, including before starting anti-
obesity pharmacotherapy and during evaluation
of eligibility for bariatric treatment. Unrecognised
or untreated mental disorders may substantially
reduce the effectiveness of therapeutic interven-
tions, limit patient cooperation with the treatment
team, and increase the risk of weight regain in
long-term observation.
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Inclusion of the psychosocial and psychiatric
aspects of obesity — together with their biologi-
cal underpinnings — represents an important con-
dition for improving the long-term outcomes of
treatment, the quality of life of patients, and the
implementation of the principles of comprehen-
sive, individualised medical care.

5.7. Distinct clinical features

of the consequences of obesity

in children and adolescents

with glucose metabolism disorders

Obesity coexisting with glucose metabolism

disorders in the developmental age is associat-
ed with earlier manifestation of metabolic and
end-organ complications and with their more rapid
progression than in obesity developing in adult-
hood. Of particular importance is the influence of
obesity on the processes of growth, sexual matura-

tion, and achieving peak bone mass [70].

The most important clinical particularities in
the developmental-age population include:

more rapid progression from IGT to T2DM than

in adults;

*  the development of early features of end-
organ damage in the course of arterial hyper-
tension (including left-ventricular hypertrophy
and increased vascular stiffness) of substantial
prognostic importance for later life;

+ theinfluence of obesity during growth not only
on mechanical loading of the joints but also on
bone microarchitecture and the differentiation
of precursor cells, which may result in worsened
bone tissue quality despite increased body
weight;

* a higher prevalence of postural defects, flat
feet, knee valgus, slipped capital femoral epi-
physis, and Blount's disease;
an increased frequency of vitamin D deficiency
resulting from its sequestration in adipose tis-
sue, which may further disturb bone metabo-
lism;

+ disturbances of sexual maturation: in girls,
earlier onset of puberty and an increased risk
of menstrual disturbances and PCOS; in boys,
the possibility of delayed puberty and relative
hypogonadism with reduced testosterone con-
centrations;

* the influence of disturbances of the hypotha-
lamic—pituitary—gonadal axis on final height,
body composition, and future fertility;
the association between early puberty and
a higher cardiometabolic risk in adult life;
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substantial psychosocial consequences, in-
cluding reduced self-esteem, stigmatisation,
mood disturbances, and difficulties of func-
tioning in the school environment; the coexist-
ence of chronic disease additionally increases
the risk of adjustment problems.

5.8. Other consequences of obesity:
MASLD, hormonal disturbances

In recent years, growing attention has been
paid to the role of obesity in the pathogenesis of
MASLD (Figure 5.1). This disease affects more than
50% of individuals with T2DM and 90% of individ-
uals with obesity. The presence of MASLD in in-
dividuals with prediabetes is a major risk factor
for rapid progression to T2DM. The diagnosis of
MASLD is associated with increased cardiovascu-
lar — kidney risk, and this state is consistent with
the concept of cardiovascular-kidney—metabolic
(CKM) syndrome. The disease may also lead to in-
flammatory changes in the liver, hepatic fibrosis
with parenchymal remodelling, and consequently
cirrhosis. Early clinical recognition and interven-
tion are of substantial importance in order to pre-
vent disease progression to the inflammatory and
fibrotic stage (metabolic dysfunction-associated
steatohepatitis — MASH) or to hepatocellular car-
cinoma (HCC) [71].

In patients with obesity, MASLD may have
an asymptomatic course over a long period, and
aminotransferase activity often remains with-
in the normal range, hampering early diagnosis.
The diagnosis of MASLD is based on the presence
of hepatic steatosis on imaging, the coexistence
of at least one metabolic risk factor (such as obe-
sity, T2DM, dyslipidaemia, or arterial hypertension),
and the exclusion of other causes of hepatic stea-
tosis.

Current guidelines emphasise the central im-
portance of assessing the stage of fibrosis, which
is the strongest prognostic factor for the deve-
lopment of cirrhosis, HCC, and death. To this end,
non-invasive diagnostic tools are recommended
- both indices based on laboratory parameters
and patient age (e.g. FIB-4) and imaging methods
assessing hepatic stiffness, in particular elastog-
raphy. Magnetic resonance elastography remains
the most precise non-invasive method, although
its application in clinical practice is constrained by
availability. A FIB-4 index < 1.3 (in individuals > 65
years of age, < 2.0) indicates a low risk of hepat-
ic fibrosis, and a value > 2.67 indicates a high risk
of this pathology. In cases of high or intermediate
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Steatotic liver disease (SLD)

Cardiometabolic risk factor:
- BMI 225 kg/m? or waist circumference > 94 cm

Y

in men and 280 cm in women
- prediabetes or type 2 diabetes
- TG 2150 mg/dl or use of lipid-lowering

> | cardiometabolic risk factor

medications
- HDL €39 mg/dlin men and < 50 mg/dl
in women or use of lipid-lowering medications

YES
Y

- blood pressure > 135/85 mmHg

NO or use of antihypertensive treatment

MASLD < Alcohol consumption > 2Q g/day in women
and > 30 g/day in men
YES YES NO
\d
s .

Alconotconsumption 50. g/day in women Other causes of liver steatosis

and > 60 g/day in men
NO YES YES

Y A A Y
MetALD ALD NO + Monogenic mutations
(hypobetalipoproteinemia, LAL

deficiency, Wilson disease)

Y

Cryptogenic
steatotic liver
disease

+ Drug-induced (e.g. amiodarone,
5-fluorouracil, irinotecan, tamoxifen,
methotrexate, GCS, valproic acid,
lomitapide)

- Other (including type 3 celiac disease,
anorexia, parenteral nutrition,
lipodystrophy, endocrine disorders:
hypothyroidism, PCOS, growth hormone
deficiency, pituitary deficiency,
pregnancy-related: HELLP syndrome,
AFLP)

AFLP - acute fatty liver of pregnancy, ALD - alcohol-associated liver disease, GCS - glucocorticosteroid, HDL - high-density lipoprotein,
LAL - lysosomal acid lipase, MASLD — metabolic dysfunction-associated steatotic liver disease, MetALD — metabolic dysfunction and alcohol-

associated liver disease, PCOS — polycystic ovary syndrome, SLD - steatotic liver disease, TG — triglycerides

Figure 5.1. Diagnostic algorithm for the differential diagnosis of steatotic liver disease (SLD) - modified from EASL-EASD-

EASO [71]

risk (1.3 [2.0]-2.67), confirmation of the diagnosis
with elastography or other methods — for example,
magnetic resonance imaging or liver biopsy — may
be indicated. An elastography result > 8 kPa indi-
cates clinically significant fibrosis requiring hepa-
tological consultation and treatment (Figure 5.2).
Hormonal disturbances are a further impor-
tant consequence of obesity. Excess adipose-tissue
mass affects the functioning of the hypothalamic-
pituitary—gonadal axis and the metabolism of
steroid hormones. In women, obesity is associated
with ovulatory disturbances, PCOS, infertility, and

an increased risk of hormone-dependent cancers.
In men, a reduction in testosterone concentration
is observed, resulting from suppression of the go-
nadal axis and increased peripheral conversion of
androgens to oestrogens in adipose tissue, predis-
posing to the development of hypogonadism, sar-
copenia, and further progression of metabolic dis-
turbances. Diabetes intensifies these disturbances;
the cornerstone of treatment is weight reduction
and optimal glycaemic control.
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Type 2 diabetes
or
obesity + 21 cardiometabolic risk factor
or
persistently elevated liver enzymes

\_'_1

A
<13 13-2.67 ¢ >2.67
Vibration-controlled
transient elastography
B or
other test***
A
A
< 8.0 kPa > 8.0 kPa
Intensify management
of coexisting )
conditions™ ~ Hepatology consultation
Reassess FIB-4
in <1year
Repeat 1184 FIB-4 FIB-4
ni=y < <13 >13

* FIB-4 cut-off values for individuals aged < 65. years (for individuals > 65. years, the lower cut-off value for FIB-4 is 2.0).
**For example, lifestyle modification, treatment of coexisting conditions (e.g. GLP-1 receptor agonists), bariatric surgery.
*** For example, MRE (magnetic resonance elastography), SWE (shear wave elastography), ELF (enhanced liver fibrosis) with adjustment for

applicable thresholds.
A and B are options to be selected based on the patient’s medical history, clinical context and available resoutces.

Figure 5.2. Proposed strategy for assessing the risk of advanced fibrosis and liver-related endpoints in individuals with MASLD,
after EASL-EASD-EASO [71]
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6. The cardiovascular-kidney-metabolic
syndrome in individuals with overweight/

obesity

KEY RECOMMENDATIONS

is appropriate. [A]

+ In individuals with obesity and diabetes, active investigation for the other components of the CKM syndrome

and its stage. [B]

- In patients with obesity, T2DM, and MASLD, screening tests are recommended for the assessment of fibrosis risk

6.1. The role of dysfunctional adipose
tissue in the pathogenesis of CKM
syndrome

The substrate of the CKM syndrome is excess
and/or dysfunctional adipose tissue. White adi-
pose tissue is not only an energy reservoir but also
the largest endocrine organ of the body. It produc-
es and secretes numerous hormones, cytokines,
extracellular matrix proteins, growth factors, and
vasoactive factors that regulate energy expendi-
ture, lipid and glucose homeostasis, food intake,
immune function, and angiogenesis through
autocrine, paracrine, and endocrine mechanisms
[72-76].

The increase in adipose tissue mass occurs
through two mechanisms: hypertrophy — an in-
crease in adipocyte size — and/or hyperplasia, an
increase in the number of adipocytes during adi-
pogenesis, the process whereby new fat cells are
formed from mesenchymal stem cells present
in the stromal compartment of adipose tissue.
As long as adipose tissue is able to store excess
energy in adipocytes, metabolic disturbances do
not develop [72, 73].

When the storage capacity of subcutaneous
adipose tissue is exceeded, increased release of
free fatty acids (FFA) into the bloodstream and ec-
topic lipid deposition occurs — including in skele-
tal muscle and the liver, in excessive amounts in
visceral adipose tissue (which is characterised by
intensified lipolytic activity), and in epicardial and
peri-renal adipose tissue. Elevated free fatty acid
concentrations and ectopic lipid accumulation,
especially of their toxic forms, lead to the devel-
opment of insulin resistance through inhibition of
post-receptor insulin signalling [72, 73].

Dysfunctional adipose tissue is also charac-
terised by increased accumulation of pro-inflam-
matory immune cells — particularly macrophages.
Hypertrophic adipocytes and pro-inflammatory

macrophages secrete increased amounts of pro-
inflammatory adipokines, which induce insulin re-
sistance. At the same time, dysfunctional adipose
tissue produces decreased amounts of adipokines
with anti-inflammatory and insulin-sensitising
effects, such as adiponectin. Additionally, in-
creased generation of reactive oxygen species
(ROS) is observed. Inflammatory mediators stimu-
late pro-inflammatory signalling pathways. This
leads to the development of chronic, low-grade
inflammation [72, 731.

Insulin resistance constitutes the basis for the
development of the metabolic syndrome — a clus-
ter of features leading to T2DM, atherosclero-
sis, and cardiovascular and renal complications.
The components of this syndrome are: abdominal
obesity, glucose tolerance disturbances, hyper-
tension, and atherogenic dyslipidaemia, compris-
ing hypertriglyceridaemia, decreased HDL-C con-
centrations, and the presence of small, dense LDL
particles. Insulin resistance — particularly hepatic
insulin resistance — is also associated with the de-
velopment of MASLD, which is an independent
predictor of cardiovascular risk [72-77].

Insulin resistance contributes to the develop-
ment of atherosclerosis through various mecha-
nisms, including chronic low-grade inflammation,
hyperinsulinaemia (the presence of insulin recep-
tors in the endothelial-cell membrane indicates
insulin’s substantial role in maintaining vascular
homeostasis), atherogenic dyslipidaemia, and re-
duced synthesis of nitric oxide (a vasodilator), in-
creased activity of the RAA system, and increased
prothrombotic readiness (increased secretion of
plasminogen activator inhibitor 1 — PAI-1). Elevated
glucose concentrations further promote inflamma-
tion through increased secretion of pro-inflamma-
tory cytokines and ROS. Inflammatory mediators
such as FFA, pro-inflammatory cytokines, and ROS
contribute to the development of atherosclerosis
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and to the direct injury of the myocardium, glo-
merulosclerosis, tubulointerstitial inflammation,
and renal fibrosis. Prevention and treatment of
obesity may have substantial importance in pre-
venting the development of dysfunctional adipose
tissue and CKM syndrome [72-77].

6.2. The role of MASLD in the sequence
of events of the CKM syndrome
MASLD is defined as the presence of hepatic
changes in the form of steatosis on imaging or biop-
sy in individuals with at least one cardiometabolic
risk factor: BMI > 25 kg/m? or abdominal obesity;
diabetes or prediabetes; hypertension; hypertrigly-
ceridaemia; or reduced HDL-C concentration (or
use of lipid-lowering drugs); and in whom weekly
alcohol consumption does not exceed 140 g (20 g/
day) in women or 210 g (30 g/day) in men [78, 79].
The fundamental pathophysiological mecha-
nism leading to the development of hepatic
steatosis and further progression to MASLD is in-
creased energy delivery to the liver, resulting from
excessive intake of foods rich in readily absorba-
ble carbohydrates and saturated fats and from FFA
derived from lipolysis. Saturated fats reaching the
liver are metabolised and stored or exported as
triglycerides (TQ) in very-low-density lipoprotein
(VLDL) lipoprotein particles. Simple sugars — both
as monosaccharides and as products of diges-
tion of di- and polysaccharides — and amino acids
are substrates for hepatic de novo lipogenesis, in
which they are transformed into saturated fatty
acids. A particular role in this process is played
by fructose, present in many food products. Un-
like glucose metabolism, almost all fructose from
portal blood is phosphorylated and subsequently
undergoes de novo lipogenesis [72,77,79-81].
The delivery of energy substrates to the liver
in amounts exceeding its capacity to export TG
favours their accumulation in hepatocytes. In in-
dividuals with MASLD, hepatic TG export initially
increases and reaches a plateau when intrahepatic
TG content exceeds 10%. Under these conditions,
increased formation of lipid metabolism products
such as diacylglycerol and ceramides occurs, which
initiates an inflammatory cascade, leads to activa-
tion of stellate cells, and promotes the develop-
ment of fibrosis. All these phenomena contribute
to dysfunction of the insulin receptor and appear
to be the principal mediators of hepatic insulin re-
sistance [72,73,77,79-81].
The presence of insulin resistance at the
hepatocyte level disturbs insulin’s inhibitory effect

Position statement of Diabetes Poland

on gluconeogenesis and reduces hepatic glycogen
synthesis, which in turn leads to increased glucose
concentration and consequent hyperinsulinae-
mia. Peripheral insulin resistance in muscle and
adipose tissue causes reduced peripheral glucose
utilisation and intensified lipolysis, which in turn
leads to excessive, chronic delivery of FFA to the
liver, thereby closing this vicious pathological cycle
[72,73,77,79-81].

The complete picture of the mechanisms
leading to the development and progression of
hepatic steatosis is further supplemented by ge-
netic factors that may, in susceptible individuals,
promote the development of MASLD, as well as
by disturbances of intestinal microbiota compo-
sition that cause damage to the intestinal barrier,
the development of smouldering inflammation in
the submucosal layer, and disturbed secretion of
gut hormones (including GLP-1) and functioning of
the gut-liver axis [72,73,77,79-82].

In addition, MASLD may progress, leading to
inflammation (through the mechanisms outlined
above) and, in a proportion of persons, to fibrosis,
cirrhosis, and ultimately HCC. The systemic health
consequences of MASLD include the development
of T2DM, cardiovascular disease, increased risk of
malignancies in extra-hepatic locations, and in-
creased risk of CKD (Figure 6.1) [79, 83, 84].

6.3. Metabolic disturbances in the CKM
syndrome

In the pathogenesis of CKM syndrome, glu-
cose metabolism disturbances - in the form of
prediabetes and T2DM — play a key role. In the de-
velopment of hyperglycaemia, insulin resistance
plays a pivotal role. At the hepatocyte level, it is
responsible primarily for IFG, while at the level of
peripheral tissues — particularly skeletal muscle -
it is responsible for the development of IGT. Insu-
lin resistance is initially compensated by increased
insulin secretion by pancreatic B-cells. When B-cell
insulin secretory function declines, diabetes de-
velops [72, 73].

In CKM syndrome, end-organ complications
result from the interaction of all its components.
Hyperglycaemia, through multiple mechanisms,
leads to small-vessel damage (microangiopathy)
and large-vessel damage (macroangiopathy) and
is responsible for chronic complications of dia-
betes, such as retinopathy, diabetic kidney dis-
ease, neuropathy, cardiovascular disease, peri-
pheral vascular disease, cerebrovascular disease,
and heart failure. The other components of the
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Figure 6.1. Schematic representation of the role of the liver in the pathogenesis of disturbances associated with the

cardiovascular-kidney-metabolic (CKM) syndrome

CKM syndrome amplify the risk of these compli-
cations [72-76].

Lipid metabolism disturbances very often co-
exist with carbohydrate metabolism disturbances.
Atherogenic dyslipidaemia occurs in approximately
70-80% of patients with T2DM. It is one of the key
metabolic disturbances increasing the risk of cardio-
vascular and cerebrovascular complications in CKM
syndrome. The typical lipid disturbance in patients
with CKM syndrome comprises hypertriglyceridae-
mia, decreased HDL-C concentration, and elevated
concentrations of small, dense LDL particles. In the
pathogenesis of dyslipidaemia in individuals with
prediabetes/diabetes, insulin resistance, insulin se-
cretion disturbances, and hyperglycaemia leading to
lipoprotein glycation — altering their structure and
function — play essential roles. Insulin is one of the
principal hormones regulating lipid metabolism.
Under physiological conditions, it inhibits lipolysis
and increases lipogenesis. Under conditions of insu-
lin resistance, lipoprotein lipase activity is inhibited,
leading to intensified lipolysis and impaired catab-
olism of chylomicrons and VLDL. The result is an
increase in FFA and TG concentrations. High VLDL
concentrations favour the exchange of TG between
lipoproteins, and hydrolysis of TG within LDL by he-
patic lipase leads to the formation of small, dense
LDL particles [72-76, 83, 84].

The coexistence of glucose tolerance distur-
bances and dyslipidaemia substantially increases
the risk of cardiovascular disease; therefore, early
diagnosis and effective treatment of lipid disor-

ders in patients with obesity and prediabetes or
diabetes are highly important. The effectiveness
of lipid-lowering treatment depends to a large
extent on the effectiveness of antihyperglycaemic
treatment [72-76].

6.4. The cardiovascular system
in the CKM syndrome

The key mechanism responsible for the car-
diovascular component of CKM syndrome is
the activation of neurohormonal axes, including
the sympathetic nervous system and the RAA sys-
tem. Activation of these systems favours sodium
and water retention, increased circulating blood
volume, increased peripheral resistance, and vas-
cular remodelling, leading to the development of
arterial hypertension and accelerated atheroge-
nesis [74-76].

Chronic low-grade inflammation, initiated by
dysfunctional adipose tissue, also plays a sub-
stantial role. Pro-inflammatory factors act directly
on the vascular endothelium, leading to its dys-
function, reduced nitric-oxide bioavailability, and
predominance of vasoconstrictor factors. Conse-
quently, vascular stiffness increases, microcircula-
tion is disturbed, and susceptibility to end-organ
damage rises [74-76].

6.4.1. Hypertension and vascular
remodelling
Hypertension is one of the earliest and most
frequent components of CKM, constituting a key
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link between metabolic disturbances and end-
organ damage. lts pathogenesis in CKM compri-
ses both haemodynamic and metabolic factors,
including insulin resistance, RAA activation, in-
creased sympathetic activity, and endothelial dys-
function [74-76].

Chronically elevated blood pressure leads to
vascular remodelling, increased vascular stiffness,
and microcirculatory damage, contributing to the
progression of heart failure, kidney disease, and
cerebrovascular changes. In patients with CKM, dis-
turbances of the circadian blood-pressure profile
- including absence of nocturnal blood-pressure
decline - are often observed, further increasing
the risk of cardiovascular complications [74-76].

6.4.2. Atherosclerotic cardiovascular
disease (ASCVD)

Patients with CKM syndrome are characterised
by a particularly unfavourable atherosclerotic risk
profile, comprising atherogenic dyslipidaemia,
chronic inflammation, arterial hypertension, and
glycaemic disturbances. The coexistence of CKD
additionally intensifies the atherogenic process
through disturbances of calcium — phosphate bal-
ance, oxidative stress, and accumulation of urae-
mic toxins [74-76].

The clinical picture features earlier develop-
ment of coronary artery disease, more frequent
multivessel disease, and a higher risk of cardiovas-
cular events, including myocardial infarction and
stroke. Importantly, in patients with CKM, the clini-
cal manifestations of atherosclerosis may be less
specific and the disease course more aggressive,
hampering early diagnosis and risk stratification
[74-76].

6.4.3. Heart failure as a central element
of the CKM syndrome

Heart failure constitutes a key cardiovascular
manifestation of CKM syndrome and results from
the cumulative effects of haemodynamic, meta-
bolic, and inflammatory disturbances. Obesity,
diabetes, arterial hypertension, and CKD create
conditions favourable for the development of
both heart failure with reduced ejection fraction
(HFrEF) and - increasingly often — HFpEF [74-76].

Heart failure with preserved left-ventricu-
lar ejection fraction is now regarded as a model
cardiovascular disease (CVD) in CKM. Its patho-
genesis comprises chronic inflammation, micro-
circulatory dysfunction, myocardial stiffness, and
disturbances of diastolic function. In patients with
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CKM, increased circulating blood volume, volume
overload, and left-ventricular hypertrophy are also
often observed, further worsening cardiac function
[74-76].

Heart failure in CKM is a progressive, multi-
organ disease, and its clinical course is substantial-
ly modified by coexisting renal and hepatic dys-
function, leading to frequent hospitalisations and
worsening prognosis [74-76].

6.4.4. Cardiac arrhythmias, including atrial
fibrillation

CKM syndrome substantially increases the risk
of cardiac arrhythmias — particularly atrial fibril-
lation. The mechanisms responsible for this asso-
ciation include structural atrial remodelling, atrial
enlargement, fatty infiltration, and electrophysio-
logical changes resulting from chronic inflamma-
tion and oxidative stress. Arterial hypertension and
heart failure, frequent comorbidities in CKM, ad-
ditionally favour the development of arrhythmias
[74-76].

Atrial fibrillation in patients with CKM is as-
sociated with a higher risk of thromboembolic
complications, more difficult rhythm control, and
more frequent arrhythmia recurrence. Coexisting
CKD complicates assessment of bleeding risk and
influences the safety of anticoagulant therapy, un-
derscoring the clinical complexity of this patient
population [74-76].

6.4.5. The importance of cardiovascular
diagnosis and risk stratification

Owing to the complex, multi-organ nature of
CKM, assessment of the cardiovascular compo-
nent of the syndrome requires a holistic approach.
Of pivotal importance is the early identification
of patients with subclinical cardiovascular dam-
age, encompassing assessment of blood pressure,
cardiac function, features of atherosclerosis, and
metabolic and renal parameters. In clinical prac-
tice, it is necessary to move away from isolated
assessment of individual organs in favour of inte-
grating clinical, laboratory, and imaging informa-
tion [74-76].

6.5. The kidneys in the CKM syndrome
The influence of obesity per se on renal func-
tion has been described in detail in Section 5.
The disturbances associated with CKM syndrome
outlined above may substantially affect the deve-
lopment and progression of renal dysfunction.
Each component of the syndrome plays a role
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Figure 6.2. Diagram of the interrelationships between the components of CKM syndrome

here, but — as it appears — the most important are
hypertension and hyperglycaemia. Increased reab-
sorption of glucose and sodium in the proximal
convoluted tubule leads to activation of the RAA
system. Together with a fall in adenosine concen-
tration, this results in dilatation of the afferent ar-
teriole and constriction of the efferent arteriole.
The effect is hyperperfusion and hyperfiltration
with elevated intraglomerular pressure. This in turn
leads to damage to the intraglomerular structures,
as well as thickening and increased permeability
of the basement membrane, resulting in increased
urinary albumin excretion. Hypertension contrib-
utes to renal injury by causing thickening of the
walls of small renal arteries and arterioles, narrow-
ing of the vascular lumen and impaired blood flow,
which results in nephron ischaemia and further
progression of renal damage. A further factor with
a substantial influence on renal function in CKM
syndrome is the formation of advanced glycation
end-products (AGEs) related to hyperglycaemia.
These compounds modify protein structures —
such as collagen — in the glomerular basement
membrane, eliciting oxidative stress and inflamma-

tion, and together with aldosterone they acceler-
ate the process of fibrosis. A further phenomenon
is endothelial dysfunction caused by circulating
and locally acting pro-inflammatory cytokines
and by oxidative stress; chronic inflammation
activates mesangial cells and fibroblasts, leading
to mesangial proliferation, gradual nephron loss,
and ultimately a decline in glomerular filtration
[74-76, 83, 84].

6.6. Clinical implications

Understanding the interactions between
the heart, kidneys, metabolism, and liver is of pivo-
tal importance for the appropriate identification
of high-risk patients and for the design of effective
models of care. In this context, the interdiscipli-
nary approach to the patient with CKM is becom-
ing increasingly significant, encompassing close
collaboration between physicians of different
specialties and integration of primary and special-
ist care, which may translate into earlier diagnosis,
better risk stratification, and improved prognosis
[72-77,79-86].
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7. Sexual dysfunction associated
with overweight/obesity

KEY RECOMMENDATIONS

goals, needs, and relational context [87-89]. [E]

General principle. Interventions directed at improving sexual function should be individualised, holistic in character
(avoiding reductionism), encompass potential biomedical and psychosocial factors, increase the cumulative positive
effect (i.e. the cumulative effect of various forms of intervention and lifestyle modification), and be tailored to the patient's

Psychosocial interventions:

and function [90]. [E]

or sexual problems [87, 88]. [E]

- Psychoeducation - individualised, encompassing sexual psychophysiology, the bio-psycho-social model of sexual
response, and the influence of various groups of factors on sexuality, including a lifestyle conducive to sexual satisfaction

- Individual psychotherapy - individualised, focused on work with body image, self-esteem, emotion regulation, and
coexisting psychiatric and psychological problems [88, 89]. [E]
- Couples psychotherapy or counselling — in cases of coexisting relational problems, primary or secondary to obesity and/

Medical management:

- Treatment of coexisting mental disorders — in accordance with general principles, taking into account the influence of
psychopharmacotherapy on sexual function and metabolic profile [88, 89]. [E]

- Treatment of coexisting metabolic disorders (particularly diabetes, glucose intolerance, and the metabolic syndrome). [E]

- Testosterone in men with obesity and hypogonadism [91]. [C]

- PDE-5 inhibitors in men with obesity and sexual distress [92]. [C]

7.1. Foundations of contemporary
sexology

The foundations of contemporary sexology
constitute the axiological and practical basis for
incorporating sexuality and sexual health into the
care of various patient groups, including individu-
als with obesity.

Sexuality is regarded as an integral aspect of
human functioning, shaped by the interaction
of biological, psychological, social, economic,
cultural, and relational factors. In the context of
obesity, the importance of these interactions is
particularly evident, as the disease simultaneously
affects biological functioning, body image, psycho-
logical well-being, and interpersonal relationships.

According to the WHO, sexual health de-
notes a state of physical, emotional, mental, and
social well-being in relation to sexuality, and not
merely the absence of disease or dysfunction.
The achievement and maintenance of sexual health
require a positive and respectful approach to sex-
uality and sexual relationships, together with the
possibility of having pleasurable and safe sexual
experiences, free from coercion, discrimination,
and violence [87].

The bio-psycho-social model constitutes the
foundational paradigm of contemporary sexolo-
gy. It underpins, among others, the concept of the
sexual tipping point and the dual control model,
which emphasise the balance between excitatory

and inhibitory factors in the regulation of sexual
response [87].

The psychosexual response is also described
by linear (DEOR) and circular (Basson) models,
which take into account the differing mechanisms
of sexual motivation in women and men. This
perspective assists in the interpretation of sexual
difficulties in individuals with obesity, in whom bi-
ological, emotional, relational, and social factors
often coexist [87].

7.2. Sexuality in individuals with obesity

Sexual problems in individuals with over-
weight or obesity remain relatively poorly charac-
terised in the literature, and specific standards
of care are limited. The available data, however,
indicate that the prevalence of sexual dysfunction
is elevated in this group, especially in the pres-
ence of coexisting metabolic disorders, body-im-
age difficulties, depressive symptoms, or relational
problems [88-95].

The risk of sexual dysfunction may additionally
rise in the case of coexisting metabolic diseases,
hormonal disturbances, mood disturbances, or
chronic stress. Each of these factors may constitute
an independent risk element, but in clinical prac-
tice they often overlap and reinforce one another
[88, 89, 931.

The determinants of sexual dysfunction in in-
dividuals with overweight/obesity are complex and
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encompass both biomedical factors (e.g. hormonal
disturbances, increased aromatisation of testoste-
rone) and psychological and relational factors,
including body dissatisfaction, avoidance of inti-
macy, depressive symptoms, anxiety, and interper-
sonal difficulties [88, 89].

In clinical practice, the division of factors into
predisposing, precipitating, perpetuating, and con-
textual is helpful. Obesity itself may serve various
functions — from a predisposing factor to a perpe-
tuating factor of sexual disturbances [94].

Of substantial importance are also psycholo-
gical factors that perpetuate sexual dysfunction,
such as performance anxiety, excessive self-
observation (spectatoring), and relational difficul-
ties. These factors may sustain sexual disturbances
even in the presence of relatively stable biological
parameters [90, 96].

The largest body of evidence concerns the in-
fluence of weight reduction on the improvement
of sexual function. Interventions encompassing
diet and physical activity exhibit beneficial effects
on sexual functioning in both women and men;
improvement in sexual function has also been
described after bariatric surgery, although the
magnitude and durability of this effect may dif-
fer between studies and depend on sex, baseline
dysfunction, relational context, and psychological
factors [90, 96-1011.

Direct evidence regarding the effectiveness of
psychosocial interventions in the population with
concurrent obesity and sexual dysfunction is limit-
ed, but their substantial clinical value is recognised.
Treatment of coexisting mental disorders, work
with body image and self-esteem, reduction of
shame, and improvement of communication within
the relationship may facilitate both sexual function-
ing and adherence to obesity treatment [87-89].

At present, recommendations cannot be formu-
lated regarding the use of GLP-1-based therapies
in individuals with obesity and sexual dysfunction,
owing to the limited number of studies and their
conflicting findings (e.g. both improvement and de-
terioration of erectile function in men have been
reported, as has improvement in sexual satisfaction
associated with improved body image, alongside
cases of decreased libido and anorgasmia).

7.3. Psychological support for
patients with obesity and sexual
dysfunction - a clinical perspective
Sexual dysfunction coexisting with obesity
is often multifactorial in character and requires

an approach that takes into account not only
biomedical aspects but also psychological and
relational ones. Obesity is associated with an in-
creased risk of body dissatisfaction, shame, avoid-
ance of intimacy, lowered self-esteem, and sexual
distress, which may contribute to the maintenance
of sexual problems independently of metabolic
factors [87-89].

Body image constitutes one of the key me-
diators of the relationship between obesity and
sexual functioning. Negative perception of one's
body may lead to avoidance of intimacy, de-
creased sexual satisfaction, and increased anxie-
ty connected with sexual activity. In clinical prac-
tice, it is therefore important to assess not only
the occurrence of sexual symptoms but also the
patient’s subjective experience of the body and
sexuality [88, 89, 94, 95].

Another important element of psychological
support is the identification of coexisting mental
disorders — particularly depression, anxiety disor-
ders, and eating disorders. These problems may af-
fect sexual functioning both directly and indirectly,
for example through fatigue, reduced libido, avoid-
ance behaviours, low self-esteem, or the effects of
psychopharmacotherapy [88, 89].

In the treatment of obesity and accompanying
sexual dysfunction, a patient-centred approach
taking into account the patient’s psychological re-
sources, relational context, and individual health
goals is of particular importance. Psychological in-
terventions may include psychoeducation, support
for lifestyle change, work on emotion regulation,
body image, and partner communication [90, 96].

The importance of counteracting stigmatisa-
tion of individuals with obesity within the health-
care system is also emphasised. The experience of
prejudice or negative treatment may lead to avoid-
ance of contact with healthcare, concealment of
sexual problems, and reduced readiness to engage
in treatment [88, 89].

The inclusion of psychological support as
a component of comprehensive management of
individuals with obesity and sexual disturbances
may foster improvements in quality of life, rela-
tional functioning, and the effectiveness of treat-
ment of obesity [90, 94, 96].
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8. Goals and monitoring of the management
of overweight/obesity

KEY RECOMMENDATIONS

- In individuals with overweight/obesity and glucose metabolism disorders, including T2DM, control of body weight should
constitute one of the principal therapeutic objectives, on a par with improvement of glycaemic control. [A]

- Treatment goals should be set individually depending on the severity of obesity, its duration, the coexistence of obesity-
related diseases and complications, and the expectations, needs, life circumstances, and preferences of the individual. [C]

- Treatment aimed at controlling body weight should be provided, with the aim of achieving weight reduction to any
extent. A reduction in body weight by 5-7% of the initial weight leads to clinically significant improvement in glycaemic
control and other cardiovascular risk factors and reduces the risk of progression from prediabetes to T2DM. [Al

- In individuals with obesity-related comorbidities and/or complications, sustained weight reduction of 2 10% should be
sought. [A] Sustained loss of > 10% of body weight typically yields greater benefits, including disease-modifying effects
and possible remission of T2DM, and may also improve long-term cardiovascular outcomes and reduce mortality. [B]

- In some cases, a reduction in body weight of 2 15% may be indicated, particularly in individuals with moderate or severe

obesity-related conditions, in order to obtain greater therapeutic benefits. [B]

improvement of metabolic status. [Al

- In children and adolescents with obesity and glucose metabolism disorders, the aim of treatment is primarily

- Treatment goals should be tailored to the patient’s age, stage of maturation, and clinical situation. [Al

- In prepubertal children, the aim is stabilisation of body weight while body height continues to increase,
and in adolescents, gradual reduction of body weight or BMI SDS (standard deviation score). [Al

- Treatment should improve glycaemic control, reduce insulin resistance, and limit the risk of obesity complications. [A]

- The goal of treatment is also to improve the quality of life and psychological well-being of the child and the family. [A]

Obesity is a chronic disease requiring long-
term therapeutic management whose goals extend
beyond weight reduction itself and also encom-
pass reduction of the risk of coexisting diseases
and complications, improvement of quality of life,
and improvement of overall health. From this per-
spective, the principal aim of treatment should be
not so much weight reduction per se as — perhaps
above all - the reduction of the risk of developing
the diseases and complications associated with ex-
cess adipose tissue and, where they have already
occurred, reduction of the rate of progression to
subsequent stages through optimisation of disease
control or achievement of remission. In setting ther-
apeutic goals, therefore, as in T2DM, account should
be taken of the necessity for multidirectional man-
agement, of the causes that have led to the devel-
opment of overweight or obesity, of the severity of
obesity, of the duration of the disorder, and of the
coexistence of associated diseases and complica-
tions. It must be remembered that the patient’s ex-
pectations and preferences are key — both in defin-
ing the individual therapeutic goal and in optimising
the management plan and timeline [102-104].

T2DMis, in the great majority of cases, a direct
consequence of overweight or obesity, which are
present in 80% of individuals with this type of dia-

betes. The prevalence of overweight (30-40%) and
obesity (15-30%) in individuals with type 1 diabetes
(TIDM) is comparable to that in the adult popu-
lation without glucose metabolism disorders. In
individuals with TIDM, obesity is associated with
a greater risk of CVD and microvascular complica-
tions than in those without obesity. In this context,
the development of evidence-based interventions
in the treatment of obesity — particularly in TIDM
- remains an unmet need.

Effective management of overweight or obe-
sity should lead to improved metabolic control
and improved outcomes of treatment of the many
other diseases that are consequences of excess
body weight — primarily arterial hypertension, dys-
lipidaemia, MASLD, MASH, CVD, musculoskeletal
disorders, mental disorders, and eating disorders
of various severity. It must be emphasised that,
while weight reduction relative to initial weight
is the fundamental objective of the treatment of
overweight or obesity, treatment must absolute-
ly encompass the totality of the patient’s health
[104-106].

Comprehensive treatment goals comprise:

+ sustained, gradual reduction of body weight;
* sustained lifestyle change, including dietary
habits and increased physical activity;
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improvement of metabolic status - that is, re-

duction of the risk of developing and/or im-

provement of control of T2DM, arterial hyper-

tension, dyslipidaemia, obstructive sleep
apnoea, MASLD, MASH, and osteoarthritis, and
reduction of insulin resistance;

reduction of the risk of microvascular and car-

diovascular complications;

improvement of quality of life and health

(physical and psychological, including self-

acceptance);

maintenance of treatment effects (the long-

term goal) - maintenance of reduced body

weight and prevention of its renewed increase

(the so-called yo-yo effect).

Treatment goals should be staged and indi-
vidually defined on the basis of comprehensive
patient assessment, taking into account the se-
verity of overweight/obesity, the coexistence of
obesity-related diseases and complications, the
risk-to-benefit ratio, and the expectations, needs,
motivation, life circumstances, and preferences of
the individual. In individuals with T2DM and over-
weight/obesity who exhibit inadequate glycaemic
control, blood pressure, and lipid parameters and/
or other obesity-related metabolic complications,
sustained weight reduction of 5-7% improves gly-
caemia, blood pressure values, and the lipid profile,
and may reduce the need for disease-specific med-
ications. In individuals with prediabetes, weight
reduction of 5-7% reduces the risk of developing
diabetes. Greater weight loss yields additional

Disease, condition

Type 2 diabetes

benefits, including reduction of all-cause and car-
diovascular mortality [102, 103, 107].

In individuals with obesity-related comorbidi-
ties and/or complications, sustained weight re-
duction of 2 10% should be sought. An increasing
body of data indicates that loss of 210% of body
weight typically brings greater benefits in terms of
normalisation of glycaemia and improvement of
other coexisting metabolic disturbances, reduces
cardiovascular risk and the risk of MASLD, MASH,
and sleep apnoea, and improves comorbid diseas-
es — thereby improving quality of life.

In some cases, a reduction in body weight of
2 15% may be indicated, particularly in individuals
with moderate or severe obesity-related condi-
tions, in order to obtain greater therapeutic bene-
fits. The available evidence indicates that, although
weight-reduction goals of 2 15% may be beneficial
for some individuals with moderate-to-severe obe-
sity-related diseases and/or complications, other
patients may experience substantial improvement
in health status with smaller weight loss. Person-
alised goals and treatment strategies therefore
lead to long-term therapeutic effect (Figure 8.1)
(102,103,105, 106,108, 109].

In individuals with glucose metabolism disor-
ders and overweight/obesity, the findings of trials
concerning the prevention of and treatment for
T2DM suggest that the magnitude of weight loss
and the duration of the disorder are substantial
determinants of the potential health benefits of
intervention [102, 103, 105-107].

Required weight loss (%) for improvement or resolution

- Prevention

- Remission
Hypertension

MAFLD

Cardiovascular outcomes
Dyslipidaemia

OSAS

Castroesophageal reflux
Stress incontinence

Breast cancer (women)

012 3 45 6 7 8 9 10 11 12 13 14 15 >20

Weight loss (%)

Figure 8.1. Influence of weight loss (%) on risk factors and on coexisting diseases and complications of obesity (after Bliuher M

[nosi
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8.1. Treatment goals for overweight/
obesity in children and adolescents
with glucose metabolism disorders
In children and adolescents with overweight/

obesity and glucose metabolism disorders, the

principal aim of treatment is improvement of
metabolic status, not solely weight reduction.

Therapeutic goals should be tailored to the child’s

age, stage of maturation, and individual clinical sit-

uation [9, 110].

In younger children, the aim of treatment is
most often stabilisation of body weight with simul-
taneous growth in height, leading to gradual re-
duction of BMI values (assessed against percentile

Position statement of Diabetes Poland

charts), whereas in adolescents — after the comple-
tion of intensive growth — gradual, controlled re-
duction of body weight or BMl is feasible (assessed
against percentile charts). Treatment should lead
to improved glycaemic control, reduced insulin re-
sistance, and limitation of the risk of development
and progression of obesity complications.

A further important aim of therapy in children
and adolescents is to improve quality of life, psy-
chological well-being, and social functioning of
the patient, as well as to establish lasting healthy
dietary habits and physical activity within the fam-
ily environment [9, 110].
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9. Therapeutic education in overweight/obesity

and pharmacological interventions. [Al

- Therapeutic education constitutes an integral and indispensable element of the treatment of overweight/obesity
in individuals with glucose metabolism disorders and should be implemented in parallel with behavioural, dietary,

family environment, and psychosocial factors. [B]

- Education should be conducted in a patient-centred model, taking into account the individual's health competences,

- The educational programme should encompass systematic monitoring of metabolic parameters and the development
of self-care skills, including interpretation of glycaemia and other clinical indicators. [A]

- Education should incorporate elements of psychoeducation and counter the stigmatisation associated with obesity. [B]

- Owing to the chronic and progressive character of obesity, the educational process should be implemented
in a structured, long-term manner by an interdisciplinary therapeutic team. [Al

Therapeutic education constitutes a key and
integral element of the treatment of obesity -
a progressive chronic disease — in individuals with
glucose metabolism disorders, and cannot be re-
garded merely as a supplementary intervention.
It should form the foundation for the implemen-
tation of comprehensive measures encompassing
lifestyle modification, behavioural therapy, dietary
intervention, and pharmacotherapy.

The educational process requires a patient-
centred approach, using structured management
models such as the 5A model (Ask, Assess, Advise,
Agree, Assist). It includes early identification and
systematic monitoring of glucose metabolism dis-
orders, the parameters of the metabolic syndrome,
and other complications of obesity [3].

Education increases the level of health lite-
racy in respect of the making of informed health
decisions, lifestyle modification, and glycaemic
control. It should take into account the patient’s
environment, family context, and psychosocial fac-
tors. Important components are psychoeducation-
al elements, encompassing emotion regulation,
stress-coping strategies, and the strengthening of
motivation for sustained behaviour change. Edu-
cation of the patient and their environment also
contributes to reducing stigmatisation and preju-
dice associated with obesity.

Therapeutic education should be conducted
by an interdisciplinary team under the leadership
of the physician coordinating treatment. The team
comprises a physician, a nurse, a dietitian, a physi-
otherapist, and a psychologist. Owing to the chron-
ic and progressive character of obesity, the educa-
tional process should be carried out systematically
during medical visits and specialist consultations,
and its scope adapted to the individual needs of
the patient. The educational programme, closely

coordinated with treatment, must be developed
with the active participation of the patient and -
where necessary — of the patient’s caregivers and
family. Of pivotal importance are the setting of
realistic individual therapeutic goals and the con-
duct of education in a structured, staged, long-
term manner [111, 112].

9.1. Outline of therapeutic education
Stage 1 - Initial assessment. Comprehensive

assessment of the educational, clinical, and psy-
chosocial needs of the patient (and the patient’s
family), encompassing analysis of metabolic sta-
tus, previous therapeutic experiences, readiness
for change, and environmental barriers.

Stage 2 — Setting therapeutic goals. Setting of
realistic and measurable goals concerning:

* weight reduction and improvement of body
composition,

* glycaemic control and other metabolic para-
meters;

+ modification of health behaviours (diet, physi-
cal activity, sleep);

* improvement of quality of life.

Goals should be set jointly with the patient
and subjected to periodic review.

Stage 3 — Educational intervention. The edu-
cational intervention encompasses the develop-
ment of self-care skills and informed health deci-
sion-making. It includes in particular:

* the principles of rational nutrition and lifestyle
modification;

*  monitoring and interpretation of glycaemia
(including the use of glucose meters and con-
tinuous glucose monitoring [CGM] systems);

* monitoring of weight and body composition,
waist circumference, blood pressure, and the
lipid profile;
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* the principles of pharmacotherapy and cor-
rect technique of medication administration
(including subcutaneous injections);
recognition and management of acute states
and early signs of complications;

*  the use of modern digital tools supporting
self-care.

The scope of education should be tailored to
the individual needs and competences of the pa-
tient.

Stage 4 - Support and maintenance of effects.
Therapeutic education is always long term in char-
acter and encompasses measures to prevent re-
lapse and to support the maintenance of metabol-
ic and behavioural achievements [113, 114].

9.2. Therapeutic education
in the paediatric population

In children and adolescents with obesity and
glucose metabolism disorders, therapeutic educa-
tion should take into account the stage of somatic
and emotional development and actively engage
the family or legal guardians.

Paediatric education:

* isconducted in a family-based model, working
in parallel with the child and the caregivers;
takes into account the child’s level of cognitive
maturity and readiness for shared responsibility
for the treatment process;

* encompasses the shaping of correct dietary pat-
terns for the entire family, not only for the child;

* contains elements of building a sense of agen-
cy and strengthening intrinsic motivation, tai-
lored to the child’s age;
encompasses education on physical activity,
limitation of sedentary behaviours, and edu-
cation on sleep and digital hygiene;

* requires particular linguistic sensitivity in or-
der to counteract stigmatisation and negative
effects on the child's self-esteem.

In the paediatric population, education has
not only a therapeutic but also a developmental
character — its aim is the lasting modification of
environment and health behaviours during the
period of growth, which may substantially affect
the long-term course of obesity and the risk of
progression of glucose metabolism disorders [115].
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9.3. Education in the prevention
of obesity in the offspring
of individuals with obesity
and glucose metabolism disorders

Persons with obesity and glucose metabolism
disorders constitute a population at increased risk
of transmitting an unfavourable metabolic pheno-
type to the next generation. Therapeutic education
should encompass elements of intergenerational
prevention, particularly with respect to women of
reproductive age and prospective fathers.

In the pre-conception period and during preg-
nancy, education should encompass:

the importance of normal body weight before

planned pregnancy;

optimisation of glycaemic control before con-

ception and during pregnancy,

control of gestational weight gain;

smoking cessation;

the importance of physical activity adapted to

clinical status.

In the neonatal and infancy periods, parents
should be educated in:

the benefits of breastfeeding;

avoidance of excessive energy and protein in-

take during infancy;

correct introduction of complementary foods;

monitoring of the child’s rate of weight gain.

In the early childhood period, education

should promote:

the shaping of correct dietary patterns for the

entire family;

regular physical activity;

limitation of screen time;

sleep hygiene.

Education in the field of intergenerational
prevention reduces the risk of perpetuating the
“obesity cycle”, may limit the prevalence of obesity
and T2DM in the next generation, and constitutes
an element of comprehensive treatment of obe-
sity.

The inclusion of an offspring-prevention com-
ponent in therapeutic education extends its scope
from an individual intervention to a family- and
population-level model [116].
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10. Recommendations on behavioural
management

10.1. Dietary recommendations for individuals with
overweight/obesity and glucose metabolism disorders

KEY RECOMMENDATIONS FOR ADULTS

- The use of interventions encompassing diet, physical activity, and behavioural therapy is recommended in individuals
with overweight/obesity and glucose metabolism disorders, in order to improve weight control and health outcomes. [B]

- For weight reduction, intensive, structured behavioural interventions are recommended, directed at modification of diet,
increased physical activity, attention to sleep quality, and achieving an energy deficit of approximately 500-750 kcal/day,
irrespective of dietary macronutrient composition. [A]

- Dietary recommendations should be individualised and adapted to the patient’s preferences, needs, and capabilities,
with eating plans that produce an energy deficit consistent with the principles of healthy eating. [A]

- In planning dietary management, account should be taken of systemic, cultural, and socioeconomic determinants
and other social determinants of health. [C]

- Long-term monitoring and support after weight reduction are recommended. [E]

- Effective weight-maintenance programmes 2 1 year typically include monthly contact, frequent self-monitoring,
and an optimum of 300 min/week of physical activity. [Al

- Short-term, very-low-calorie nutritional interventions (800-1000 kcal/day) may be used only in carefully selected
individuals, under the supervision of qualified specialists, in a medical-care setting, with simultaneous planning
of long-term weight-maintenance strategies. [B]

- Dietary supplements are not recommended for weight reduction, owing to the absence of confirmed efficacy. [A]

* In individuals pursuing intentional weight reduction, regular monitoring of nutritional status is recommended,
in order to prevent deficiencies of protein and micronutrients. [E]

KEY RECOMMENDATIONS FOR CHILDREN AND ADOLESCENTS (GENERAL)

- Diet therapy should be a long-term process, integrated with the treatment of glucose metabolism disorders, physical
activity, and psychological support. [Al

- The overarching aim is improvement of metabolic control, dietary quality, and lifestyle while maintaining normal growth
and maturation; weight reduction is not always the primary objective. [A]l

- Restrictive, very-low-calorie, ketogenic, and very-low-carbohydrate diets are not recommended in children
and adolescents. [Al

- Nutrient-dense dietary patterns, particularly the Mediterranean diet and the DASH diet, are recommended,
with limited intake of ultra-processed foods and free sugars. [Al

- Regular meals (typically 4-5 meals per day at intervals of 3—4 hours) are recommended, and skipping breakfast should
be avoided. [B]

- Supplementation (e.g. with vitamin D) should be considered only in cases of deficiency. [Al
KEY RECOMMENDATIONS FOR CHILDREN AND ADOLESCENTS (DIFFERENTIAL)

TIDM - pre-clinical stage

+ Management in accordance with the principles of healthy eating is recommended, analogous to that in the general
population of children with overweight and obesity. [A]

- The aim is normalisation of body weight relative to height, without restrictive diets. [B]

TIDM - clinical stage

+ Weight reduction is not the primary objective; the priority is glycaemic safety. [Al

- Analysis of the total daily insulin dose, the proportion administered as boluses, and CGM/AID reports is recommended
in order to limit iatrogenic hyperinsulinism. [A]

- Hypoglycaemia should be treated with glucose, avoiding excessive energy intake. [Al

- Adjustment of insulin dosing in relation to physical activity is recommended, rather than routine increase
in carbohydrate intake. [Al

- In selected adolescents, cautious weight reduction (approximately 5% over 6-12 months) is permissible,
provided that glycaemic control is stable. [C]
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Prediabetes and T2DM

rate permit. [A]

- Weight reduction is one of the principal primary aims of treatment. [A]
+ In adolescents with obesity, weight reduction of 2 5-10% should be sought, where the stage of maturation and growth

- Gradual reduction of insulin doses with improving insulin sensitivity is recommended. [A]
- Pharmacotherapy supporting weight reduction may be used in accordance with current recommendations. [Al

Coexisting conditions
Coeliac disease

MASLD

- A strict gluten-free diet (gluten < 20 ppm) is recommended. [A]
- A nutrient-dense dietary pattern is recommended, with limited intake of ultra-processed gluten-free products. [B]
- Monitoring for micronutrient deficiencies is recommended. [Al

- Normalisation of body weight and elimination of sweetened beverages are recommended. [A]
- In patients with TIDM, optimisation of insulin therapy is recommended in order to limit hepatic lipogenesis. [B]

10.1.1. Assessment of dietary intake —
recommendations

It is recommended that the assessment of die-
tary intake be conducted in a structured, multi-
dimensional manner and integrated with the pa-
tient's clinical and behavioural assessment, using
standardised dietary tools. [A]

It is recommended that, during the consul-
tation, a detailed dietary history be taken, en-
compassing both quantitative and qualitative
assessment of intake, using methods such as the
repeated 24-hour dietary recall or a food diary
(3-7 days). [Al

Assessment of the dietary pattern is recom-
mended, including the number and regularity of
meals, their distribution throughout the day, and
the context of consumption (e.g. emotional eating,
snacking, evening intake). [Al

Analysis of dietary quality is recommended, with
particular attention to the level of food processing,
fibre intake, saturated fat intake and free sugars, and
the overall nutrient density of the diet. [A]

Account should be taken of behavioural and
environmental factors, including lifestyle, level of
physical activity, sleep, stress, socioeconomic de-
terminants, and food availability. [B]

Integration of dietary data with the assessment
of nutritional status and clinical parameters (body
weight and composition, glycaemia, lipid profile) is
recommended, and - in justified cases — the use of
objectifying tools (e.g. CGM). [A]

10.1.2. Goals of dietary management
1. Goals of dietary management for adults

The fundamental goal of dietary management
in individuals with overweight/obesity and glucose
metabolism disorders is to achieve and maintain
optimal metabolic control — particularly glycae-
mic control in individuals with diabetes — as well

as sustained reduction of body weight and im-
provement of quality of life and overall metabolic
health [117, 118].

A reduction in body weight of at least 5% per
year (optimally 2 7% per year) relative to baseline
weight is regarded as clinically meaningful, since
it is associated with measurable improvements
in metabolic parameters. Greater weight loss
(210-15% per year) brings additional health bene-
fits — including further improvement of glycaemic
control and reduction of cardiovascular risk factors
—and should be the therapeutic goal in selected
individuals, provided that it can be achieved and
maintained safely [117-119].

In individuals with diabetes — particularly
T2DM - and coexisting overweight or obesity in
whom inadequate glycaemic control, blood pres-
sure, lipid profile, or other obesity-related meta-
bolic complications are observed, moderate and
sustained weight reduction (5-7% of baseline
weight) leads to substantial improvement in met-
abolic control and may reduce the need for phar-
macological treatment [117-119].

In individuals with prediabetes, weight reduc-
tion of 5-7% substantially reduces the risk of pro-
gression to overt T2DM and constitutes a key ele-
ment of preventive management. In individuals in
the pre-clinical stages of TIDM, normalisation and
maintenance of body weight is also one of the fun-
damental elements of behavioural therapy, which
slows the autoimmune process [117,119, 1201.

2. Goals of dietary management for children
and adolescents

The fundamental goal of dietary management

in children and adolescents with glucose meta-

bolism disorders and overweight or obesity is to

achieve and maintain optimal metabolic control

— particularly glycaemic control, lipid profile, and
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hepatic parameters — while preserving normal
growth, maturation, and psychophysical devel-
opment. Diet therapy should also lead to last-
ing improvement in dietary quality, lifestyle, and
the quality of life of the patient and the family
[9,120-122].

In children and adolescents, weight reduction
does not always constitute the primary objective.
In many cases, the clinically desirable outcome is
stabilisation of body weight together with con-
tinued growth in height, leading to gradual nor-
malisation of weight indices in relation to height
(BMI SDS). This management is associated with im-
proved insulin sensitivity and improved metabolic
parameters, without the risk of compromising de-
velopment [9, 121-123].

In children and adolescents with prediabetes
and T2DM, in whom overweight and obesity con-
stitute the key pathogenetic factor, weight reduc-
tion is the primary therapeutic objective. A weight
reduction of 5-10% over 6-12 months is regarded
as clinically meaningful, provided that it is adapted
to the stage of pubertal maturation and growth
rate and is achieved safely. Such reduction is asso-
ciated with substantial improvement in glycaemia,
reduction of insulin resistance, and limitation of
the risk of disease progression and of its compli-
cations [9, 120-122].

In children and adolescents with TIDM, the
priority of dietary management is glycaemic safe-
ty, prevention of hypoglycaemia and excessive
glycaemic variability, and limitation of iatrogenic
hyperinsulinism. Weight reduction may be consid-
ered only in selected adolescents with overweight
or obesity, in a cautious and gradual manner (ap-
proximately 5% of body weight over 6-12 months),
and only with stable metabolic control and close
monitoring of insulin treatment [118, 120, 121].

In the pre-clinical stage of TIDM, the goal of
diet therapy is hormalisation and maintenance
of body weight appropriate to height, improve-
ment of dietary quality, and the establishment of
lasting healthy eating habits, which may support
overall metabolic health and limit additional risk
factors [9, 120, 121].

Irrespective of the type of glucose metabolism
disorder, an important goal of dietary manage-
ment in children and adolescents is the prevention
of energy, protein, and micronutrient deficiencies;
support for normal bone mineralisation; and the
development of a positive relationship with food.
Equally important is dietary education of the en-
tire family, the strengthening of caregivers’ health

competences, and the provision of long-term be-
havioural and psychological support — increasing
the chances of lasting therapeutic effects and
improvement of metabolic health into adulthood
[9,120-122].

10.1.3. Detailed recommendations -
composition of the diet
1. Carbohydrates

Control of the quantity and quality of con-
sumed carbohydrates is a key element of dietary
management in children, adolescents, and adults
with glucose metabolism disorders and over-
weight/obesity. No single optimal carbohydrate
intake appropriate for all age groups has been
defined; the amount should be set individually,
taking into account age, metabolic status, level of
physical activity, treatment used, and the feasibility
of long-term adherence [117, 118,120, 121].

In clinical practice, approximately 45% of ener-
gy from carbohydrates may be taken as a starting
point, with preference for complex carbohydrates
of low glycaemic index and high fibre content. In
individuals with TIDM, the amount of carbohydrate
and the matching of insulin dose to the meal are
of particular importance. In individuals with T2DM,
the proportion of carbohydrates may be reduced
or increased depending on metabolic goals, body
weight, and glycaemic tolerance. In gestational dia-
betes, excessive carbohydrate restriction is not rec-
ommended; minimum carbohydrate intake should
be 175 g/day, corresponding to approximately
35% of energy on a 2000-kcal diet. In individuals
who are very physically active, carbohydrate intake
often needs to be increased, particularly around
training, in order to prevent hypoglycaemia and
maintain performance [117, 118, 121, 124].

In adults, diets with moderate carbohydrate
content (typically approximately 45% of total
energy intake) are most often recommended in
weight-reduction settings, whereas in children and
adolescents, restrictive carbohydrate limitation
is not recommended due to the risk of impaired
growth and maturation. Low-carbohydrate and
very-low-carbohydrate diets do not show a clear
advantage in long-term improvement of metabolic
parameters, and should not be used in children
and adolescents — and in adults only exceptionally,
short-term, and after individual clinical assessment
(117,118,120, 121].

Irrespective of age, carbohydrate quality is
of greater importance than the amount alone.
Preference is recommended for products of low
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or moderate glycaemic index (Gl < 55), which
produce slower postprandial rises in glycaemia
and favour better metabolic control. It is equally
important to consider the meal’s glycaemic load
(GL), which reflects both the quality and the
amount of carbohydrate consumed; aiming for
low or moderate GL of meals and the daily diet
allows postprandial glycaemic excursions to be
limited [117, 118, 121].

In clinical practice, this entails choosing foods
rich in dietary fibre and minimally processed, such
as whole-grain foods, vegetables, legumes, and
whole fruit, and combining carbohydrates with
protein, fat, and fibre within meals to lower their
glycaemic response. At the same time, intake of
free sugars — particularly sweets, sugar, honey, juic-
es, and sweetened beverages, which are character-
ised by high Gl and GL - should be limited [117, 118,
121,125, 1261.

This approach promotes improved glycaemic
control, improved metabolic health, and the de-
velopment of lasting healthy eating habits across
the life course, both in children and adolescents
and in adults [117, 118, 121, 125].

2. Dietary fibre

Dietary fibre plays a substantial role in glycae-
mic control, body-weight regulation, and improve-
ment of overall metabolic health by increasing the
sensation of satiety, slowing glucose absorption,
and exerting a beneficial effect on the intestinal
microbiota. Recommendations for fibre intake
differ according to age and energy requirements
[117,118,125,127].

In adults, the minimum recommended fibre in-
take is at least 25 g/day or approximately 15 g per
1000 kcal of consumed energy. Higher fibre intake
may further favour weight control and metabolic
improvement, provided that it is well tolerated.
An increased proportion of resistant starch -
which exhibits effects similar to dietary fibre - is
also beneficial [117, 118, 127].

In children and adolescents, the recommend-
ed fibre intake should be adapted to age and de-
velopment, and is typically 16-21 g/day; a practical
approach is the rule of “age + 5-10 g" of fibre per
day. Increase in fibre intake should be gradual,
with appropriate hydration ensured [9, 121, 127].

Irrespective of age, the principal sources of fi-
bre should be vegetables, fruit, whole-grain foods,
legumes, and other nutrient-dense foods, which fa-
vour long-term improvement of metabolic control
and dietary quality [118, 121,125, 127, 128]I.
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3. Protein

Protein intake in the diet of children, adoles-
cents, and adults with glucose metabolism dis-
orders and overweight/obesity should be set in-
dividually, taking account age, body weight and
composition (including lean body mass), level of
physical activity, treatment goal (weight reduction,
weight stabilisation, or support of normal growth),
the degree of energy deficit, comorbid conditions
(including CKD), pharmacotherapy used (e.g. in-
sulin), and the feasibility of long-term adherence
(117,118,120, 121,129, 130].

In adults with glucose metabolism disorders
and/or obesity, protein intake similar to popu-
lation norms is typically recommended - that is,
approximately 15-20% of total energy, most of-
ten corresponding to 0.8-1.5 g of protein/kg body
weight/day. There is no clear evidence that routine
increase or reduction of protein intake beyond this
range leads to substantial improvement of glycae-
mic control or reduction of cardiovascular risk.
During weight reduction, moderately higher pro-
tein intake (20-30% of energy) may be considered,
in order to increase the sensation of satiety and
protect lean body mass [117, 118, 127].

In patients receiving GLP-1-based therapies,
adequate protein intake is of particular impor-
tance. These drugs substantially reduce appetite
and total energy intake, promoting weight reduc-
tion, but may simultaneously lead to loss of lean
body mass, including muscle mass. The availa-
ble data indicate that a substantial proportion
of weight reduction during GLP-1-based therapy
may concern this very fraction, increasing the risk
of impaired muscle function and the development
of sarcopenia, particularly in older adults or those
with low physical activity [117, 118].

In this group of patients, it is reasonable to
consider higher protein intake — at least approxi-
mately 1.2 g/kg body weight/day, and often 12-15g/
kg body weight/day, particularly during weight re-
duction. Even distribution of protein throughout
the day (approximately 25-30 g in main meals) is
also recommended, as this favours the maintenance
of muscle protein synthesis. Owing to reduced ap-
petite in patients receiving GLP-1-based therapies,
clinical practice often requires prioritising high-
protein products in meals in order to prevent defi-
ciencies and excessive loss of muscle mass [117, 118].

In addition, in order to protect lean body mass,
the combination of adequate protein intake with
regular physical activity — particularly resistance
training — is recommended, since this exhibits
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synergistic effects in preventing muscle-mass loss
during weight reduction.

In children and adolescents with glucose me-
tabolism disorders and overweight/obesity, protein
intake should cover requirements arising from age,
sex, and developmental stage, in accordance with
current paediatric nutritional standards [9, 120,
121, 127]. Routine increase or reduction of pro-
tein intake beyond age-appropriate norms is not
recommended, since there is no evidence of ad-
ditional metabolic benefits, and excessive protein
intake may displace other essential nutrients from
the diet [120, 121, 127].

The use of general protein-intake recommen-
dations consistent with paediatric nutritional
standards and diabetological recommendations
is advised — typically at the level of approximate-
ly 15-25% of total dietary energy — while ensuring
coverage of growth and developmental needs.
The choice of protein intake should take account
of age, body weight and composition, level of
physical activity, and therapeutic goals (improve-
ment of metabolic control, stabilisation, or weight
reduction) [120, 121, 127].

The priority of dietary management remains
ensuring normal growth, maturation, and devel-
opment of the musculoskeletal system. In clinical
practice, particular attention should be paid to the
quality of protein sources (nutrient-dense foods),
the protection of lean body mass, support for ap-
petite control, and the feasibility of long-term ad-
herence within a healthy, balanced dietary pattern
[9,120-122].

Irrespective of age, in order to support the
maintenance of lean body mass and muscle func-
tion, even distribution of protein throughout the
day - rather than concentrating most of it in a sin-
gle meal - is recommended [117, 118].

The quality and sources of protein are of sub-
stantial importance. The choice of nutrient-dense
foods is recommended - such as fish, low-fat
dairy products, lean meat and poultry, eggs, and
legumes. Partial replacement of animal protein
with plant protein may bring metabolic and car-
diovascular benefits, owing to lower saturated-fat
content and higher fibre intake [117, 118, 128]. Dur-
ing higher-protein dietary interventions, attention
should be paid to overall diet quality, particular-
ly saturated fat intake, as well as nutritional sta-
tus and renal function where clinically indicated
[118,129,130].

In individuals with glucose metabolism dis-
orders and coexisting CKD, routine reduction

of protein intake below approximately 0.8 g/kg
body weight/day is not recommended, since no
metabolic benefits of such management have
been demonstrated, and it may increase the risk
of protein — energy malnutrition. More intensive
high-protein strategies in this group require indi-
vidual assessment and regular monitoring. In indi-
viduals treated with insulin or sulphonylureas, larg-
er modifications of protein intake — particularly at
the expense of carbohydrates — require assessment
of the risk of hypoglycaemia and possible adjust-
ment of treatment, with monitoring of glycaemia
during the period of dietary change [129,130].

4. Fats

No single universal share of energy from fats
appropriate for all individuals with glucose metab-
olism disorders and obesity has been defined. In
both adults and children and adolescents, the pro-
portion of fat in the diet should be set individually,
taking into account age, metabolic status, energy
requirement, level of physical activity, coexisting
lipid disorders, and the feasibility of long-term ad-
herence. In assessing the influence of diet on gly-
caemic control and cardiovascular risk, the quality
of fats — and not their amount alone - is of pivotal
importance [117,118, 120, 121, 127].

In adults, as in children and adolescents, total fat
intake is generally consistent with recommendations
for the general population and typically accounts for
30-40% of total energy intake; in younger children,
the upper end of the range may be justified by high-
er energy requirements [118, 121, 127].

Limitation of saturated-fat intake and maxi-
mum limitation of trans fatty acids — particularly
those derived from ultra-processed foods (e.g. fast
food, ready meals, biscuits) — is recommended [117,
118,126]. Replacement of saturated fatty acids with
mono- and polyunsaturated fatty acids promotes
improvement of the lipid profile and reduction of
cardiovascular risk, in both adults and children and
adolescents. Replacement of saturated fats with re-
fined carbohydrates is not recommended [117,118].

In children and adolescents with glucose me-
tabolism disorders and overweight/obesity, very-
low-fat diets are not recommended, because they
may compromise dietary quality and increase the
risk of essential fatty acid deficiencies [9, 120, 121].
Particular attention should be paid to ensuring ad-
equate intake of essential unsaturated fatty acids,
including omega-3 fatty acids [118, 121, 127].

Dietary patterns should emphasise unsaturat-
ed plant fat sources, including vegetable oils, nuts,

o
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seeds, and avocado, together with regular fish in-
take [118, 125, 128, 131]. Coconut and palm oils are
discouraged because of their high saturated fat
content [118, 127].

5. Sweeteners

Sweeteners may be used by adults with glu-
cose metabolism disorders and coexisting over-
weight/obesity, provided that consumption does
not exceed the acceptable daily intake (ADI).
The ADI value, expressed in mg per kg body weight
per day, defines the amount of a given sweetener
that can safely be consumed daily over a lifetime
- including in the paediatric population [118,132].

In adults, sweeteners may constitute an ac-
ceptable element of strategies for limiting energy
and carbohydrate intake, provided that their use
does not lead to compensatory increase in ener-
gy intake from other sources. They may facilitate
the reduction of added sugars in the diet; howev-
er, their effectiveness depends on the context of
the overall dietary pattern [117, 118, 132].

In children and adolescents with glucose meta-
bolism disorders and overweight/obesity, the use
of low-calorie sweeteners is not routinely recom-
mended and should be limited to exceptional,
clinically justified situations. The basis of dietary
management in this age group should be to reduce
preference for sweetness rather than reinforce it
through habitual sweetener use [120, 121,132].

Sweeteners should not be used as a perma-
nent component of the diet of children and ado-
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lescents — particularly in beverages, desserts, and
everyday products. Their use may be considered
only in the short term, as a transitional tool in old-
er adolescents, solely with the aim of limiting add-
ed-sugar intake, under strict specialist supervision
and with adherence to ADI limits [120, 121, 132].
The use of sweeteners is hot recommended
in young children, and in school-age children and
younger adolescents their use should be limit-
ed to the maximum extent possible. In this age
group, the establishment of lasting, healthy taste
preferences based on unsweetened or natural-
ly low-sugar foods — such as water, unsweetened
dairy products, and whole fruit instead of juices —
is of particular importance [9, 121,132].
Irrespective of age, sweeteners should not
be regarded as a tool for weight reduction or as
a means of improving dietary quality. Their use
should not compensate for the consumption of
ultra-processed foods, nor lead to a false sense of
“safe” food choice [117, 118,126, 132]. The priority in
the treatment of children and adolescents remains
dietary education of the child and the family, grad-
ual reduction of sweet taste in the diet, and the
establishment of dietary patterns conducive to
long-term metabolic health [9, 120, 121,132].

6. Sodium (table salt)

In adults, children, and adolescents with glu-
cose metabolism disorders and overweight/obe-
sity, restriction of sodium intake is recommended
in line with general-population recommendations,

Table 10.1.1. Macronutrient distribution and intake [117, 118, 120, 121, 126, 127,129, 130]

Component

Adults

Children (from 4 years)

Adolescents (from 12 years)

Carbohydrates

40-50% of energy*

40-50% of energy*

40-50% of energy*

Free sugars

<10% of energy,
with preference for further
reduction even
to < 5% of energy

<10% of energy,
with preference for further
reduction even
to < 5% of energy

<10% of energy,
with preference for further
reduction even
to < 5% of energy

Total fat

30-40% of energy

30-40% of energy

30-40% of energy

Saturated fatty acids

<10% of energy

<10% of energy

<10% of energy

Trans fatty acids

As little as can be achieved
within a diet ensuring proper
nutritional value

As little as can be achieved
within a diet ensuring proper
nutritional value

As little as can be achieved
within a diet ensuring proper
nutritional value

Protein 15-20% of energy, 0.8-15 g/ Younger children: 0.9-1.1 g/kg 1.0-1.2 g/kg body weight/day
kg body weight/day; 20-30%, body weight/day
215 g/kg body weight/day in
exceptional situations
Dietary fibre 25 g/day or 15 g/1000 kcal “age + 5-10 g" 16-21 g/day (depending on age)

Fluids

2.0-2.5 l/day

1.6-2.5 |/day (rising with age)

1.6-2.5 |/day (rising with age)

Carbohydrate intake should be personalised, for example, a higher percentage of carbohydrates may be justified in physically active indivi-

duals and in those consuming plant-based diets. In patients with obesity, values of 40-45% are preferred.
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taking into account age, clinical status, and coex-
isting cardiovascular and renal risk factors. The aim
of such management is to improve blood-pres-
sure control and reduce the risk of cardiovascular
and renal complications, which are more frequent
in individuals with diabetes and obesity [117, 118,
129-131].

In adults, sodium intake is recommended not
to exceed 2300 mg/day, corresponding to approx-
imately 5 g of table salt from all dietary sources.
Further reduction of sodium intake may lead to
additional lowering of blood pressure but should
be considered individually, particularly in individ-
uals with salt-sensitive hypertension. In such cases,
more restrictive recommendations consistent with
the principles of the DASH diet may be applied.
The available data on the benefits of sodium re-
duction below 1500 mg/day in individuals with
diabetes remain inconclusive [118, 131].

In children and adolescents, restriction of sodi-
um intake is recommended in line with age-appro-
priate norms; in older children and adolescents,
the upper limit of sodium intake should also not
exceed 2300 mg/day. The adequate intake norm
in children, depending on age, is 1000-1500 mg/
day. Particular attention should be paid to the pre-
vention of arterial hypertension from the earliest
years, especially in children with overweight, obe-
sity, or TIDM and T2DM. Very-low-sodium diets are
not recommended in the paediatric population
without clear clinical indications and specialist
supervision [9, 120, 121,127, 131].

Restriction of sodium intake in the diets of
adults, children, and adolescents should be im-
plemented primarily through reduction of intake
of processed and ultra-processed foods, which
constitute the principal source of sodium in the
diet, and through preference for fresh, minimally
processed food products. Avoidance of additional
salting of dishes — both in preparation and at the
table — is recommended, as is the gradual develop-
ment of tolerance to less salty taste, particularly in
the paediatric population [118, 126, 131].

The planning of a low-sodium diet should take
account of the patient’s individual capabilities and
needs, including taste acceptance, cultural and
economic determinants, food availability, and the
presence of comorbidities. This approach increases
the long-term effectiveness and safety of dietary
intervention, both in adults and in children and ad-
olescents [117, 118, 1311.

7. Vitamins, minerals, and dietary supplements

In adults, children, and adolescents with glu-
cose metabolism disorders and overweight/obesi-
ty, routine use of dietary supplements - including
vitamins, minerals, and herbal preparations - is
not recommended, unless clinically meaningful
deficiencies, signs of overt malnutrition, or spe-
cific medical indications have been identified.
Both in adults and in the paediatric population,
supplementation in the absence of confirmed de-
ficiencies has not demonstrated clinical benefits
in terms of improving glycaemic control, reducing
body weight, or reducing cardiovascular complica-
tion risk [117,118,120, 121].

Antioxidant supplementation — including vita-
min C, vitamin E, and B-carotene - is not recom-
mended, owing to the absence of evidence of
beneficial effects on metabolic parameters in in-
dividuals with glucose metabolism disorders and
obesity, and the potential risk of adverse effects
with long-term use. This applies to both adults and
children and adolescents [117, 118,120, 121].

Universal vitamin D supplementation in chil-
dren, adolescents, and adults with TIDM or T2DM
and obesity is not recommended in the absence of
deficiency. Vitamin D3 supplementation should be
conducted in line with current recommendations
for the general population, taking into account
age, body weight, and sun exposure, and — where
justified — based on individual measurement of
25(OH)D concentration [118, 127].

In adults treated long-term with metformin,
and in adolescents receiving this drug, periodic
assessment of vitamin B,, concentration is recom-
mended, particularly in the presence of anaemia,
peripheral neuropathy, or other symptoms sug-
gesting deficiency. Vitamin B, supplementation
is indicated only where deficiency is confirmed
117,118, 1201.

In selected groups of patients — both adults
and adolescents — such as women planning preg-
nancy, pregnant and breastfeeding women, older
adults, children and adolescents on elimination
diets (e.g. vegetarian and vegan), and individuals
on very-low-calorie or restrictive dietary patterns,
supplementation with selected vitamins and min-
erals may be considered for the prevention of de-
ficiencies, after prior individual clinical and dietary
assessment [118, 121,124, 1271.

A particular exception remains folic acid sup-
plementation in women planning pregnancy,
which should be given at a dose of 400 pg/day for
at least 12 weeks before planned conception and
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continued until the 12" week of pregnancy, in line
with current recommendations [124, 133].

The basis of dietary management in adults,
children, and adolescents with glucose metabo-
lism disorders and obesity remains a balanced diet
of high nutrient density; supplementation should
serve only a complementary role and should not
replace proper nutrition [117,118, 121, 125].

8. Alcohol

There is no safe dose of alcohol. Alcohol con-
sumption is not recommended as an element of
the diet, and in children and adolescents alcohol
is contraindicated. Alcohol may adversely affect
glycaemic control, foster risky health behaviours,
disturb psychophysical development, and increase
the risk of acute metabolic complications, includ-
ing severe hypoglycaemia [118, 134].

In adults with glucose metabolism disorders
and/or obesity, alcohol consumption - if it occurs
at all - should be limited and treated with great
caution, with full awareness of potential risks.
Alcohol may increase the risk of hypoglycaemia,
particularly through inhibition of hepatic glucose
production; this risk is increased when alcohol is
consumed without simultaneous intake of a meal
containing carbohydrate, and in individuals treat-
ed with insulin or sulphonylureas [118, 134].

Both in adults and in adolescents of legal
drinking age, alcohol should not be used as an
element of dietary strategy, and its consumption
cannot compensate for energy deficiencies or
substitute for healthy eating habits. For individuals
who decide to consume alcohol, individual discus-
sion of the risks, education on the prevention of
hypoglycaemia, and monitoring of glycaemia dur-
ing consumption and in the night-time hours are
essential [118, 134].

The basis of dietary recommendations in in-
dividuals with glucose metabolism disorders and
obesity remains the non-promotion of alcohol,
and in the population of children and adolescents
an unequivocal recommendation of avoidance
[118,134].

10.1.4. Timing of meals, regularity,
and intermittent fasting

The timing of meals and their regularity are
of substantial importance for metabolic control
in adults, children, and adolescents with glucose
metabolism disorders and overweight or obesity
117,118,120, 121]. Glucose metabolism is subject to
circadian regulation, and consumption of meals at
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earlier times of day is associated with better glu-
cose tolerance and a more favourable metabolic
response than the consumption of meals in the
late evening. Disturbances of the circadian rhythm
- including shift work — are associated with an in-
creased risk of prediabetes, T2DM, and obesity,
and should be taken into account in individual
planning of nutrition and therapeutic strategies
(M7, 18l.

1. Adults

In adults with glucose metabolism disorders
and obesity, intermittent fasting and time-restrict-
ed eating may be considered as optional strategies
for weight reduction and improvement of glycae-
mic control [117, 118]. The available data indicate
that these strategies lead to mild or moderate
short-term weight reduction but do not show
superiority over continuous caloric restriction in
long-term weight control. Limitation of the eat-
ing window may be applied within various dietary
patterns, provided that the principles of rational,
balanced eating are observed during eating peri-
ods; dietary quality and total energy intake are of
pivotal importance.

In adults with diabetes treated with insulin
and/or sulphonylureas, the implementation of
intermittent fasting requires particular caution,
medical supervision, and possible modification of
pharmacotherapy in order to limit the risk of hypo-
glycaemia. The choice of a time-restricted eating
strategy should always be individualised, taking
into account the patient’s preferences, metabolic
safety, and the feasibility of long-term application
of the chosen intervention [117-119].

2. Children and adolescents

In children and adolescents with glucose me-
tabolism disorders and overweight/obesity, the use
of intermittent fasting or restrictive limitation of
the eating window is not recommended. The pri-
ority in this age group is regularity of meals, en-
suring adequate energy and nutrient intake, and
the protection of normal growth and maturation
[9,120-122].

Planning of 4-5 meals per day (3 main meals
and 1-2 supplementary meals) and maintenance
of consistent meal times — typically at intervals of
3-4 hours (in some patients, 2-3 hours is permissi-
ble) - is recommended. Skipping meals is not rec-
ommended, particularly breakfast, the omission of
which is associated with an increased risk of over-
weight and obesity [9, 121, 122]. Breakfast should
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Table 10.1.2. Recommended distribution of energy across meals (4-5 meals/day) [9, 118,121, 127]

Meal Energy share (%) Practical comments

It breakfast 20-25 Key for control of glycaemia and appetite
2" breakfast 5-10 Snack of low energy density

Lunch (main meal) 30-35 Largest meal of the day
Afternoon snack 5-10 Optional, particularly for younger children
Dinner (evening meal) 20-25 Light, consumed 2 2 hours before sleep

be consumed as early as possible after the start
of the day, ideally within an hour of waking [9, 118,
120, 1211

Each meal should be balanced and contain
protein, carbohydrate, and fat with a favoura-
ble profile, in accordance with the principles of
the healthy plate method (% plate vegetables,
% source of protein, % source of carbohydrates).
The use of nutrient-dense foods is recommend-
ed - including whole-grain foods, vegetables and
fruit, lean protein sources (e.g. fish, legumes, poul-
try, and low-fat dairy products), and plant-based
fats (excluding coconut and palm oils). Consump-
tion of at least one portion of fish per week is rec-
ommended, and 100% juice should be limited to
<180 ml/day [9, 118,121,125, 1271.

10.1.5. Dietary strategies for glucose
metabolism disorders and obesity -
adults and children and adolescents

Diet therapy is an integral element of the treat-
ment of glucose metabolism disorders and obesi-
ty. It should be implemented from the moment
of diagnosis and conducted long term, in conjunc-
tion with physical activity, education, behavioural
therapy, and (where applicable) pharmacotherapy
117,118,120, 121].

There is no single universal dietary model
effective in all individuals. The effectiveness of
weight reduction and improvement of glycaemia
depends primarily on (1) negative energy balance
(where the goal is weight reduction), (2) dietary
quality, and (3) the feasibility of long-term mainte-
nance of the chosen dietary pattern [117-119].

In the paediatric population, treatment goals
and the choice of strategy must additionally take
into account the safety of growth and maturation;
for this reason, dietary patterns of high nutrient
density (e.g. Mediterranean, DASH) are preferred,
and extremely restrictive strategies (e.g. ketogenic
diet, intermittent fasting) are generally not recom-
mended [9,120-122, 125].

In practice, structured methods of meal
planning are recommended (e.g. plate method,
carbohydrate counting/estimation, qualitative

approach), and CGM is increasingly used in person-
alising recommendations (assessment of postpran-
dial response, identification of “problem” meals,
adjustment of portion size and composition)
(117,118,120, 121].
Common elements of best practice irrespective of
age:
Prefer high-quality patterns (Mediterranean,
DASH, plant-based/flexitarian, well balanced)
and limit ultra-processed foods [125, 126, 128, 131].
Use structuring tools (plate method, portion
planning, food-based work, CGM) rather than
“prohibitions” and rigid menus [117, 118].
Pursue long-term feasibility: preferences, cul-
ture, family/patient resources, lifestyle, and
treatment safety [117, 118].

10.1.6. Strategies for weight reduction
through energy deficit

1. General principles

Behavioural therapy constitutes the founda-
tion of treatment of individuals with obesity and
glucose metabolism disorders. It encompasses
modification of dietary intake aimed at reducing
energy supply and improving dietary quality, in-
creased physical activity, and attention to sleep
and circadian regularity. The intervention should
be individualised, long-term, and conducted with
regular monitoring of effects and safety [117, 118].

2. Adults

Goals and principles of energy deficit [117-119]:
for clinically meaningful weight reduction,
achievement of negative energy balance is
recommended — most often through a reduc-
tion in energy intake of approximately 500-
750 kcal/day;

the recommended rate of weight reduction
is typically 0.5-1.0 kg/week; the greatest fall
is observed at the start of the intervention,
after which the rate slows due to metabolic
adaptations;

after achieving 2 10% weight reduction, reas-
sessment of energy requirements and adjust-
ment of further management is recommended.
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Table 10.1.3. Dietary strategies for glucose metabolism disorders and obesity — adults and children and adolescents [9, 118,

120-122,125,128,131]

of sodium, SFA,
and added sugars

requirements

Strategy/model Recommendation Recommendation Key characteristics | Limitations/ | Practical comments
status — adults status — children/ risks (when to use/not
adolescents use)
Mediterranean Recommended Recommended Vegetables, fruit, Typically no First-choice model
diet (preferred) (preferred) whole grains, substantial in long-term
legumes, nuts; limitations therapy; easy to
plant-based fats | when properly combine with
(olive oil); fish; low balanced energy reduction
intake of highly
processed foods
DASH diet Recommended Recommended High intake of In children, Beneficial in the
(particularly (particularly vegetables and adjustment “cardiometabolic”
in HTN, in HTN, fruit, wholegrain of energy phenotype (HTN,
dyslipidaemia) dyslipidaemia, products, low-fat portions may dyslipidaemia)
MASLD) dairy products; be required
lower intake at high

Plant-based/ Recommended/ Conditionally Predominantly Risk of In children
flexitarian permissible recommended plant-based deficiencies and adolescents,
patterns pattern with (Fe, B,,, Ca, the flexitarian
moderate intake Zn) with poor | version is preferred,
of meat/fish planning — with dietitian
greater oversight
in children
Low-GI/GL diet Recommended Recommended Nutrient-dense Substantial Best combined
+ "qualitatively as a tool as a tool carbohydrate inter- with CGM
selected sources; individual and education;
carbohydrates” Gl/GL used as variability treatment should
supportive tools of glycaemic not be reduced to
response Gl alone
Moderately low- Conditionally Not recommended Restriction In adults: In adults only
carbohydrate diet permissible routinely of carbohydrates | risk of poorer if the patient
(26-40% energy) below population | fatand fibre | is able to maintain
standards quality; dietary quality and
in children: treatment safety;
no long-term | in adolescents only
safety data exceptionally and
short-term,
in specialist care
Very-low- Not Not recommended/ Carbohydrates Risk of Not to be used
carbohydrate/ recommended contraindicated very limited: deficiencies; in children and
ketogenic diet routinely in obesity <10% of energy; in TIDM, adolescents for
high fat intake more difficult the treatment of
interpretation | overweight/obesity;
of ketonaemia exceptions only
and potential for neurological
risk of DKA; indications
in children, (e.g. epilepsy)
risk of growth
disturbance
Fasting/extremely Not Not recommended Severe restriction High risk Avoid in every
restrictive diets recommended of energy intake of weight age group; prefer
or food groups regain, lasting lifestyle
deficiencies, change
eating
disorders

CGM - continuous glucose monitoring; DKA — diabetic ketoacidosis; GI — glycaemic index; GL — glycaemic load; HTN — arterial hypertension;

MASLD - metabolic dysfunction-associated steatotic liver disease; SFA — saturated fatty acids; TIDM — type | diabetes.
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in most women, effective weight reduction is
achieved with 1200-1500 kcal/day; in most
men, with 1500-1800 kcal/day;

these values require individual modification
depending on age, body weight and composi-
tion, physical activity, and clinical status.
Safety [117, 118, 127]:

the energy value of the diet should be deter-
mined based on the total energy expenditure
(TEE);

energy intake below basal metabolic rate is
not recommended due to the risk of deficien-
cies and adverse effects;

in individuals treated with insulin and/or sul-
phonylureas, energy deficit requires monitor-
ing of glycaemia and possible adjustment of
treatment.

3. Children and adolescents — goals and principles

of energy deficit

Overarching principles [9, 120-123]:

energy requirements must safeguard the needs
of growth and maturation, even under reducing
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pre-school children (3-6 years): approximate
TEE 1200-1600 kcal/day; the intervention goal
is most often stabilisation of body weight with
continued growth in length/height;
school-age children (7-10 years): approximate
TEE 1600-2000 kcal/day; in overweight/
obesity, moderate energy reduction — typically
by 200-300 kcal/day - is feasible;

adolescents (11— 18 years): approximate TEE: girls
1800-2400 kcal/day; boys 2000-3000 kcal/
day. In adolescents with obesity, controlled
energy reduction is permissible, provided that
growth and maturation are monitored.
Calculation of deficit - recommended ap-

proaches [9,122,123,1271:

reduction from TEE: by 200-300 kcal/day
(younger children); by 300-500 kcal/day (ado-
lescents):

energy for the appropriate body weight: TEE
for BMI 50t-75% centile; possible further re-
duction by 10-15% of energy;

“no-deficit” strategy: in young children — main-
tenance of energy, improvement of dietary
quality, and increased energy expenditure.
Safe rate of change [9, 123I:

intervention; young children: < 0.5 kg/month.
the reference point in diet therapy of obesity is older children and adolescents: up to 1-2 kg/
the requirement for the body weight appropri- month.
ate for height, not for the current body weight; The overarching goal is improvement of meta-
diets < 1000 kcal/day are not recommended in bolic status and quality of life, not solely weight
children and adolescents. reduction.
Determination of requirements [127]:
the basis is TEE (total energy expenditure), cal- 10.1.7. Particularities of diet therapy
culated according to the formula: 1. Dietary recommendations for infants (0-12 mon-
TEE = REE (resting energy expenditure) x ths) - goals and principles
PAL (physical activity level), where: Overarching goal: Metabolic and neurodevel-
» REE is calculated from formulas appropri- opmental safety (minimisation of hypoglycaemia
ate for age and sex (example formulas in and substantial glycaemic variability) while ensur-
Table 10.1.4); ing normal growth and development; weight reduc-
»  PAL is most often 1.4-1.6 in children with tion is not a treatment goal in infancy [118, 120, 121].
low/moderate activity. Infant feeding in line with the principles of
Approximate ranges of energy requirement feeding for healthy children is recommended,
(TEE) by age and intervention goals [9, 123, 1271: with simultaneous adaptation of insulin the-

Table 10.1.4. Example formulas for calculating resting energy expenditure (REE) in children and adolescents (after Rychlik
etal. [1271)

Age (years) Boys (kcal/day) Girls (kcal/day)

1-2 282 x W + 859 x H - 371 30.4 xW +703 x H - 287
3-9 151 xW+742xH+306 159 x W + 210 x H + 349
10-17 15.6 x W + 226 x H + 299 9.4 x W + 249 x H + 462
18 144 x W +313xH+113 10.4 x W + 615 x H - 282

H - height (m); W - body weight appropriate for corrected height (kg).
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Table 10.1.5. Estimated daily energy requirements for boys and girls aged 7-18 years (kcal/day) (after Rychlik et al. [127])

Age (years) Boys Boys Boys Boys Girls Girls Girls Girls
(PAL1.4) (PAL1.6) (PAL1.8) (PAL 2.0) (PAL1.4) (PAL 1.6) (PAL1.8) (PAL 2.0)

7 1504 1719 1934 = 1386 1584 1782 =

8 1599 1827 2055 - 1475 1686 1896 -

9 1693 1934 2176 = 1566 1790 2014 =

10 - 1965 2211 2456 - 1824 2051 2279
1 - 2074 2334 2593 - 1914 2153 2393
12 - 2217 2494 2771 - 2016 2268 2520
13 = 2384 2682 2980 = 2111 2375 2639
14 - 2558 2878 3198 - 2179 2451 2723
15 = 2712 3051 3390 = 2220 2497 2774
16 - 2834 3188 3543 - 2244 2524 2804
17 - 2933 3300 3666 - 2255 2537 2819
18 - 2707 3045 3383 - 2123 2388 2654

PAL - physical activity level. 1.4 — low physical activity; .6 — moderate physical activity; 1.8 — active lifestyle; 2.0 — very active lifestyle.

rapy to the actual feeding pattern (variability
is large and requires a flexible plan) [120, 121].
Breastfeeding should be recommended on the
same principles as in the general population;
decisions on insulin therapy should be adapt-
ed to the actual feeding schedule [120, 121].
Introduction of complementary foods: in line
with the principles of infant feeding, typical-
ly from approximately 4 to approximately
6 months of age (depending on developmental
readiness) [121, 1271.

A consistent feeding rhythm (routine) is rec-
ommended in an infant with glucose metabo-
lism disorders, since this facilitates interpreta-
tion of glycaemia and choice of insulin doses.
In practice, this may mean feeding approxi-
mately every 3—4 hours during the day, togeth-
er with complementary feeding [120, 121].

In infants and young children, excessive “feed-
ing up” out of fear of hypoglycaemia should
be avoided (risk of chronic energy excess and
unfavourable glycaemic control); hypoglycae-
mia is treated with glucose at a dose adequate
to body weight and age, avoiding “overfeeding”
with carbohydrates [120, 121].

Introduction of complementary foods is rec-
ommended in line with the principles of in-
fant feeding, with emphasis on nutrient-dense
foods (vegetables, whole-grain foods with
higher fibre content appropriate for age, sourc-
es of protein and healthy fat) [121, 1271.
Avoidance of perpetuating preference for
sweet taste is recommended: avoidance of ad-
ditional sweetening and of sweetened bever-
ages; juices (including 100% juices) — as a rule,
not as an everyday drink [9, 121, 127].

2. Dietary recommendations for children and ad-

olescents with glucose metabolism disorders,
overweight/obesity, and coeliac disease

A strict gluten-free diet (gluten < 20 ppm) is rec-
ommended as the causal treatment of coeliac
disease [118, 121].

A nutrient-dense dietary pattern is recom-
mended, preferably based on a gluten-free
Mediterranean or DASH diet [118, 121,125, 131].
Low GI/GL carbohydrate sources are recom-
mended, while ultra-processed gluten-free
products should be avoided [118, 121, 126].
Naturally gluten-free sources should be cho-
sen: buckwheat, quinoa, amaranth, certified
gluten-free oats, legumes, low-starch vegeta-
bles [118, 121].

In individuals with overweight/obesity, a mode-
rate energy deficit is permissible provided that
normal growth and a nutrient-dense pattern
are maintained [9, 121, 123].

Owing to the gluten-free diet, monitoring of
the risk of deficiencies (Fe, folate, By, vitamin D,
Ca, Mg, Zn) is required [118, 121, 127].

3. Dietary recommendations for children and ad-

olescents with glucose metabolism disorders,

overweight/obesity, and MASLD

Normalisation of body weight is recommend-
ed as the fundamental therapeutic objective
in children and adolescents with MASLD,
irrespective of the type of glucose metabo-
lism disorder (TIDM, T2DM), with preservation
of safe growth and maturation [9, 118,121, 122].
A nutrient-dense dietary pattern, preferably
based on the Mediterranean or DASH diet, is
recommended, with limited intake of ultra-
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Table 10.1.6. Energy requirements and goals of dietary intervention in children and adolescents [9, 123, 127]

Age group | Approximate TEE* | Main goal of diet therapy Recommended Clinical comments
(kcal/day) energy deficit
1-3 years 900-1200 Stabilisation of body Typically no deficit Energy restriction unacceptable;
weight concentrate on dietary quality
3-6years 1200-1600 Decrease in BMI 0-200 kcal/day “Energy maintenance” strategy
with continued growth preferred
7-10 years 1600-2000 Reduction of excess body | 200-300 kcal/day Deficit calculated from TEE
weight or from energy for the appropriate
body weight
11-14 years 1800-2400 Controlled weight 300-500 kcal/day | Monitoring of growth and maturation
reduction essential
15-18 years 2000-3000 Weight reduction/ 300-500 kcal/day Risk of restrictive diets and eating
metabolic improvement disorders

TEE - total energy expenditure (REE x PAL).

processed foods, saturated fats, and free sug-
ars [118, 121,125, 126, 131].

«  Strict limitation of sweetened beverages and
of products rich in fructose is recommended,
given their strong association with progression
of hepatic steatosis and hepatic insulin resist-
ance [118, 121, 126].

*  Preference is recommended for low-Gl and
low-GL carbohydrates sources, with high intake
of dietary fibre (vegetables, whole fruit, whole-
grain foods, or naturally gluten-free products in
individuals with coeliac disease) [118, 121, 127].

+  Regularity of meals (4-5 per day) is recom-
mended, with avoidance of energy excess from
snacking, particularly in the evening hours
[9, 118, 121].

* In children and adolescents with TIDM and
MASLD, optimisation of insulin therapy is rec-
ommended - including analysis of the daily
insulin dose and CCM data - in order to limit
jatrogenic hyperinsulinism, which favours he-
patic lipogenesis [118, 120, 121].

* Weight reduction should not be conducted by
restrictive methods; a moderate energy deficit,
directed primarily at the elimination of energy
excesses from ultra-processed foods, is per-
missible [9, 122,123, 126].

*  Long-term diet therapy in a multispecialist
model is recommended, with the participation
of a dietitian and — where necessary — a psy-
chologist, since MASLD has a chronic and re-
current character [9, 118, 121, 122].

4. Dietary recommendations for individuals with
glucose metabolism disorders and CKD

* Dietary therapy as an integral element of the

treatment of individuals with glucose metabo-

lism disorders and CKD is recommended, from
the time of diagnosis and on a long-term basis
(118, 129,130].

Dietary recommendations should be indivi-
dualised, taking into account the stage of CKD
(eGFR), albuminuria, nutritional status, age,
comorbidities, and pharmacotherapy used
118, 129,130].

Dietary treatment by a dietitian with expe-
rience in nephrology is recommended, with
regular monitoring of nutritional status (body
weight, body composition, biochemical pa-
rameters) [129, 130].

Adequate energy intake (typically 25-35 kcal/
kg body weight/day) is recommended in order
to prevent protein — energy malnutrition [129,
130].

High-quality dietary patterns (e.g. Mediter-
ranean, DASH, plant-based) with restriction
of ultra-processed foods are recommended
[126,128-131].

In patients with diabetes treated with insulin
or drugs that increase the risk of hypoglycae-
mia, dietary changes require monitoring of gly-
caemia and possible modification of treatment
118, 129,130].

Goals of dietary management [118, 129-131]

Achievement and maintenance of optimal gly-
caemic control.

Slowing CKD progression.

Reduction of cardiovascular risk.

Prevention of protein — energy malnutrition
and sarcopenia.

Improvement of patient quality of life.

In individuals with overweight/obesity and
early stages of CKD (G1-G3a), moderate weight
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reduction (5-7%) may be considered, conduct-
ed safely and under clinical supervision.

In advanced CKD (G3b-G5), the priority is the
maintenance of normal nutritional status;
weight reduction is not the primary objective.

Protein [128-130]

Adjustment of protein intake to CKD stage and

treatment is recommended:

» CKD G1-G3a: approximately 0.8-1.0 g/kg
body weight/day;

»  CKD G3b-G5 (without dialysis): 0.6-0.8 g/kg
body weight/day.

Dialysis: 2 1.0-1.2 g/kg body weight/day.

Protein intake < 0.6 g/kg body weight/day is

not recommended without strict specialist su-

pervision.

High-quality protein sources are recommend-

ed, with a greater proportion of plant protein

sources in the diet.

In older adults with features of frailty syn-

drome, sarcopenia, or high risk of malnutrition,

caution is advised in restricting protein intake.

Carbohydrates (118,126, 129,130]

Individualisation of carbohydrate intake is

recommended, taking into account glycaemic

control and CKD stage.

The following are recommended:

» choice of products of low/moderate Gl
and GL;

»  restriction of free sugars and ultra-processed
food;

» preference for nutrient-dense foods.

In advanced CKD, the potassium content of

carbohydrate sources should be taken into

account.

Fats [118,128-130]

*  The following are recommended:

» restriction of saturated fats and trans fatty
acids;

» increased the intake of mono- and polyun-
saturated fats;

» preference for plant fats (with the excep-
tion of coconut and palm oils) and fish.
Replacement of saturated fats with refined

carbohydrates is not recommended.

Dietary fibre [118, 128-130]

Fibre intake in line with population norms is
recommended, taking into account tolerance
and potassium control.

Position statement of Diabetes Poland

Preference for natural sources of fibre (vegeta-
bles, fruit, legumes, whole-grain foods) is recom-
mended.

Minerals and fluids [126, 129-131]
Sodium: restriction of sodium intake to <2 g/
day (i.e. approximately 5 g NaCl) is recom-
mended.
Potassium: routine restriction of potassium in
all patients is not recommended. Restriction
should be considered in the case of hyperkal-
aemia or advanced CKD.
Phosphorus: limitation of phosphate additives
and ultra-processed foods is recommended.
Preference for natural sources of phosphorus
and monitoring of its serum concentration is
recommended.
Fluids: fluid intake should be individualised
depending on CKD stage, urine output, and
clinical status.

Additional dietary strategies [118, 126, 128-130]

*  In patients with CKD G1-CG4, an increased pro-
portion of vegetables and fruit may be consid-
ered, in order to reduce the dietary acid load
- while maintaining safety (potassium control).
Restriction of ultra-processed foods — the prin-
cipal source of sodium, phosphates, and food
additives - is recommended.

The following diets are not recommended:

» high-protein diets;

» very-low-carbohydrate/ketogenic diets;

» extremely restrictive diets without special-
ist supervision.

Monltormg and safety [118,129,130]

Regular monitoring is recommended: eGFR
and albuminuria; potassium, phosphorus, and
other electrolyte concentrations; nutritional
status parameters (body weight, body compo-
sition); glycaemic control.

Gradual introduction of dietary changes and
adaptation to pharmacological treatment is
recommended.

5. Dietary recommendations for women in pre-
gnhancy (and during pregnancy planning) with
glucose metabolism disorders and obesity — go-
als and principles

Overarching goal: Achieving and maintaining
optimal glycaemic control (with particular empha-
sis on postprandial glycaemia), while ensuring nor-
mal fetal development, limiting the risk of obstetric
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complications, and achieving appropriate gestation-
al weight gain (not weight reduction) [118, 124, 133].

A. Pre-conception period (pregnancy planning)

Assessment of body weight and counselling
concerning the risk associated with obesity in
pregnancy is recommended, together with im-
plementation of lifestyle interventions (includ-
ing dietetic consultation) before pregnancy —
irrespective of the type of glucose metabolism
disorder.
In women with overweight/obesity and a his-
tory of GDM, weight reduction before the next
pregnancy may reduce the risk of GDM recur-
rence — particularly with reduction of 2 5% of
body weight (an element of pre-conception
counselling) [118, 124, 133].

B. Pregnancy - principles of nutrition and weight
gain

Weight reduction during pregnancy is not rec-
ommended, including in women with obesity,
owing to the risk of small-for-gestational-age
(SGA) births; the goal is weight gain in line with
the recommendations [124, 133].
In women with obesity, the recommended
total gestational weight gain is approxima-
tely 5-9 kg, and in women with overweight
7-11.5 kg [133].
Avoidance of dietary patterns that severely
restrict entire macronutrient groups - includ-
ing the ketogenic diet — is recommended; in
practice, pregnancy is a state predisposing to
ketosis, and additionally, in women with diabe-
tes, the importance of ketone safety increases
[118,124,133].
Stable/consistent carbohydrate intake and
matching of insulin to the amount of carbo-
hydrate are recommended, in order to limit
hypoglycaemia and postprandial hypergly-
caemia; cooperation with a dietitian is rec-
ommended to establish a feeding plan and
weight-gain goals [118, 124].
Protein intake in pregnancy (RDA): 0.8 g/kg
body weight/day + 1 g/day (first trimester) + 9 g/
day (second trimester) + 28 g/day (third tri-
mester), calculated as additions to the protein
intake recommendations for non-pregnant
women of normal body weight [124, 127].
Fatintake in the diet: the quality of fats is very
important, 30-40% of energy, EPA + DHA
250 mg/day + a minimum of 200 mg DHA/day
[118,124,127].

Carbohydrate intake: 45-60% of energy.
The minimum recommended carbohydrate
intake in pregnancy is 2 175 g/day (in order to
cover fetal needs, including brain develop-
ment, and to limit the risk of ketonaemia from
excessive carbohydrate restriction). Distribu-
tion of carbohydrates across several meals
throughout the day (most often 3 main meals
+ 2-4 snacks) is recommended, in order to
limit postprandial glycaemic peaks and reduce
the risk of hypoglycaemia (particularly under
insulin therapy) [118, 124].

In clinical practice, limitation of large “carbo-
hydrate loads” in single meals is recommend-
ed; moderate, repeatable portions are pre-
ferred (particularly under insulin therapy in
TIDM/T2DM) [118, 124].

A diet based on nutrient-dense foods is recom-
mended (vegetables, fruit, legumes, whole
grains, lean sources of protein, healthy fats),
with restriction of ultra-processed foods and
sweetened beverages; emphasis on carbohy-
drate quality may support glycaemic control
(118, 124, 126].

Excessive restriction of carbohydrate intake
to improve glycaemia requires caution, as
it may lead to increased dietary fat intake
and adverse metabolic consequences. When
excessive carbohydrate restriction is suspect-
ed, fasting ketone monitoring may be helpful
(118, 124].

Treatment of GDM begins with diet thera-
py, physical activity, and weight management
(depending on pre-pregnancy BMlI), and
the feeding plan should ensure adequate en-
ergy intake for the health of mother and fetus
and achieving glycaemic goals, while ensuring
normal fetal development and weight gain in
line with recommendations for pre-pregnan-
cy BMI (without “slimming” in pregnancy) [118,
124,133].

In women with TIDM (and to a lesser extent
T2DM) in pregnancy, the risk of DKA increas-
es at lower glycaemia than outside pregnancy;
education in prevention and early detection of
ketonaemia/acidosis is recommended (an ele-
ment of metabolic safety, also during dietary
modifications) [118, 124].

GDM + obesity: diet therapy is the first-line
treatment; the priorities are distribution and
quality of carbohydrates, avoidance of sweet-
ened beverages, and achievement of the rec-
ommended weight gain. Pharmacotherapy
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is considered when glycaemic goals are not
achieved despite proper implementation of
dietary recommendations [124, 133].
Intentional weight reduction in pregnancy is
not recommended, including in women with
obesity; the goal is controlled weight gain in
line with the recommendations and improve-
ment of dietary quality [124, 133].

In the practice of treating GDM with obesity,
some recommendations permit cautious en-

Position statement of Diabetes Poland

ergy restriction — for example, a limit of ap-
proximately 24 kcal/kg body weight/day or an
energy reduction of approximately 30-33%
in women with GDM and BMI > 30 kg/m?2.
The decision requires individualisation and
monitoring of fetal growth and ketonaemia,
and assessment of nutritional status [124, 133].
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10.2. Recommendations on physical activity

for individuals with overweight/obesity

and glucose metabolism disorders

KEY RECOMMENDATIONS

of life. [A]

- In individuals with obesity and T2DM, aerobic physical activity is recommended (at least 150 minutes of high-intensity
exercise or 300 minutes of moderate-intensity exercise per week), combined with resistance training (at least 2-3 times
per week), which beneficially affects glycaemic control, blood pressure, inflammation, cardiorespiratory fitness, and quality

reduces the risk of developing T2DM. [B]

- Regular aerobic physical activity of moderate and high intensity in individuals with obesity and prediabetes substantially

- Resistance training at least twice per week prevents loss of muscle mass during weight reduction. [B]

- Persons with obesity and glucose metabolism disorders are advised to limit uninterrupted sitting time. [B]

- In individuals with obesity and diabetes treated with insulin, education on modification of insulin therapy in respect
of physical activity and weight reduction is recommended, in order to reduce the risk of hypoglycaemia. [C]

Physical activity is a fundamental component
of comprehensive obesity management. Recom-
mendations on the type, intensity, and duration
of physical activity should take into account the
individual needs, capabilities, and preferences of
the patient. It is recommended to choose forms
of physical activity that bring pleasure and satis-
faction. In conversations about physical activity,
medical staff should take into account both mo-
tivating factors and barriers — an understanding of
which favours the development of practical and
lasting solutions, particularly given that achieving
full activity recommendations may be initially diffi-
cult for a substantial proportion of individuals with
diabetes and obesity.

Increased physical activity in individuals with
obesity promotes the reduction of adipose tissue
- particularly visceral and ectopic fat (defatting
of the liver, skeletal muscle, and heart) — even in
the absence of weight reduction [1, 135].

10.2.1. Principles of undertaking physical

activity

*  The initial recommendations for physical ac-
tivity should be moderate and adapted to the
patient’s exercise capacity, which is particularly
important in patients with extreme obesity.

*  For optimal effect, physical activity should be
regular, undertaken at least every 2-3 days,
ideally daily [1, 136].

* In children and adolescents, daily exercise of
10-20 minutes at moderate intensity is recom-
mended, with gradual extension to 60 minutes
per day. Regularity is more important than

intensity; the total daily activity time may be
achieved in several shorter sessions, which facil-
itates adherence — particularly in children with
low fitness or clinically significant obesity [110].
When starting intense physical activity, 5-10-
minute warm-up exercises should be perform-
ed, with cool-down exercises at the end.

In individuals treated with insulin, physical ac-
tivity may increase the risk of hypoglycaemia
during or immediately after exercise, and of
delayed hypoglycaemia.

Alcohol may increase the risk of hypoglycae-
mia after exercise.

Attention should be paid to the prevention
of dehydration, particularly under conditions
of high ambient temperature and excessive
sweating.

The risk of foot injury during exercise should
be borne in mind (especially with coexist-
ing peripheral neuropathy and reduced pain
threshold), as should the necessity of foot care
and comfortable footwear [1].

Persons with mobility limitations and with
extreme obesity should be referred for phys-
iotherapist consultation to identify exercises
that can be performed in seated and/or su-
pine positions. Analogous management is rec-
ommended in children and adolescents with
clinically significant obesity, postural defects,
or coexisting musculoskeletal conditions [135,
137,138].

In planning physical activity in individuals with
obesity, it should be remembered that excess
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adipose tissue may prolong recovery time after
exercise, irrespective of age. A regular exercise
programme should last at least 6 months in or-
der to achieve clinically meaningful reduction
of adipose tissue mass and improvement of
abnormal fat distribution and deposition [137].

10.2.2. Recommended type, intensity,

and duration of physical activity

The undertaking of physical activity by an in-
dividual with obesity and glucose metabolism
disorders should be defined with reference
to: assessment of health status (including the
severity of obesity and the patient’s level of
activity — type, duration, intensity), any con-
traindications, and the patient’s expectations,
knowledge, and skills regarding hypoglycaemia
prevention. Heart-rate monitoring and assess-
ment of exercise intensity using the Borg scale
are recommended. Heart-rate ranges and exer-
cise intensity may be defined during electrocar-
diographic exercise testing. In this group of pa-
tients, moderate-intensity aerobic exercise (up
to the point of breathlessness) is safe [135, 139].
Persons with obesity are advised to undertake
200-300 minutes of physical activity per week,
leading to an energy deficit of 500-750 kcal/
day. In children and adolescents, at least
60 minutes of physical activity per day is recom-
mended, mainly of moderate intensity, adapt-
ed to developmental age and psychophysical
capabilities [1, 140].

In everyday practice, information on the num-
ber of steps taken per day — obtained from
an accelerometer, pedometer, or mobile appli-
cation - should be used to assess the level of
physical activity. Classification of physical ac-
tivity based on pedometer data is presented
in Table 10.2.1.

In individuals with obesity — particularly with
BMI > 35 kg/m? — exercises that excessively
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dren and adolescents with obesity, this recom-
mendation is of particular importance during
the period of growth [1, 135, 140].

Resistance training engaging all muscle groups
should be undertaken no less than twice per
week. Loading of large muscle groups and the
performance of 8-12 repetitions, 2-3 times per
week, is recommended. This recommendation
is particularly important during weight reduc-
tion, in order to prevent loss of muscle mass
and strength (sarcopenia). In children and ad-
olescents, resistance training should be based
predominantly on bodyweight exercises or low
resistance, conducted under the supervision of
a trained person, and directed at improvement
of fitness and muscle strength rather than at
maximisation of loads [1, 110, 137].

In older adults with sarcopenic obesity, the use of
diets with a small energy deficit (200-500 kcal/
day) and increased protein intake (approxi-
mately 1.5 g/kg body weight/day) is recom-
mended, provided that renal function is normal
and proteinuria has been excluded. Regular
physical activity — including exercises improv-
ing flexibility, balance, aerobic capacity, and
resistance training — constitutes an important
element of the management of obesity in older
adults [137, 140].

Health benefits also accrue from limitation of
sitting time. The introduction of short breaks
with physical activity yields additional health
benefits. In individuals with T2DM, glycaemic
benefits can be obtained by avoiding sitting for
longer than 30 minutes at a time [140].
Increases in physical activity should be gradu-
al and directed at extending the duration, fre-
quency, and intensity of exercise, and should
be integrated with everyday life — for example,
walking up stairs, working while standing, and
travelling on foot or by bicycle.

Table 10.2.1. Classification of physical activity based on pe-
dometer data

load the joints, such as jumping or running,
are not recommended. Beneficial forms of

physical activity in individuals with obesity Number of steps per day Level of physical activity
are swimming, water aerobics, yoga, t'ai chi, <5000 Sedentary lifestyle/very low
cycling, and exercise on a stationary cycle level of physical activity
ergometer or rowing ergometer. Other forms 5000-7499 Low level of physical activity
of recreational activity leading to measurable 7500-9999 Moderate level of physical
energy expenditure are also recommended activity
- for example, singing with vocal exercises, 10,000-12,500 High level of physical
which trained singers use to improve pitch and activity
rhythm control, can be considered endurance >12,500 Very high level of physical
physical activity of moderate intensity. In chil- Ec ity
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Cross-sectional findings indicate that after-
noon and evening activity — but not nocturnal
activity — provides greater metabolic benefit
than morning activity, while morning activity is
associated with the lowest risk of hypoglycae-
mia [141].

In planning physical activity in children and
adolescents, psychosocial aspects should be
taken into account, including reduced self-
esteem, fear of peer judgement, and previous
negative experiences associated with physical
activity. Forms of physical activity should be
adapted to the child’s preferences, based on
play, and conducive to acceptance of physical
activity, and should not lead to stigmatisa-
tion. Engagement of the family and promotion
of joint forms of physical activity are recom-
mended [110, 138].

10.2.3. Risks associated with physical
activity in individuals with obesity
and diabetes

Physical activity without adequate preventive
measures may result in hypoglycaemia or hyperg-
lycaemia (less commonly) and metabolic decom-
pensation, as well as an increased risk of injury.
These measures should encompass the pre- and
post-exercise periods and long-term management
(taking into account the improvement of physical
fitness over time).

Intense physical activity and excessive load
during resistance training may, in particular clini-
cal situations, have an unfavourable effect on the
patient’s general status:

+  proliferative diabetic retinopathy — risk of vit-
reous haemorrhage, retinal detachment;
diabetic kidney disease — intensification of al-
bumin excretion and proteinuria;
autonomic neuropathy — presence of orthos-
tatic hypotension;
ischaemic heart disease — risk of acute myo-
cardial ischaemia and life-threatening arrhyth-
mia [1,140].

10.2.4. Monitoring of health and glycaemia
during physical activity
In individuals treated with insulin, the use of
CGM systems is recommended. The therapeu-
tic team has a role in supporting the choice
of CGM, education on the interpretation of re-
sults, individual programming of higher hypo-
glycaemia alarm thresholds, and securing of
CGM during physical activity. The CGM system

should be equipped with predictive alarms
and alarms for the rate of glycaemic rise and
fall [1,1401.

Where self-monitoring of glycaemia is con-
ducted by glucose meter, glycaemia should be
measured up to 15 minutes before the start of
physical activity, during it (frequency of mea-
surement every 30-60 minutes or as needed),
and after the end of activity. Informing com-
panions during physical activity about diabetes
substantially increases the safety of individuals
with diabetes [1, 135, 140].

In individuals with obesity and diabetes not
treated with insulin, the use of CCM systems
serves an educational role and increases moti-
vation to adhere to therapeutic recommenda-
tions.

The use of devices for monitoring health and
activity increases adherence to recommenda-
tions and engagement in self-care; their use is
therefore appropriate alongside exercise treat-
ment [1].

10.2.5. Hypoglycaemia and hyperglycaemia
in connection with physical activity
See: Section 7 of the Clinical Guidelines on the
Management of Patients with Diabetes of Diabe-
tes Poland 2026, and Figure 10.2.1.

10.2.6. Principles of physical activity

in individuals with T2DM

not requiring insulin treatment
In individuals with diabetes who do not use
insulin or sulphonylureas, the risk of hypogly-
caemia is very low. Glycaemia values < 100 mg/
dl do not require additional carbohydrate con-
sumption.
Regular physical activity improves insulin sen-
sitivity and thereby increases the chances of
delaying the initiation of insulin therapy [142].

10.2.7. Principles of physical activity
in individuals treated with insulin

Modification of insulin therapy should be di-
rected at preventing hypoglycaemia, in order
to limit the consumption of additional carbo-
hydrate portions.

Irrespective of the type of exercise, the target
glycaemic range should be 126-180 mg/dl, or
slightly higher for individuals with increased
risk of hypoglycaemia and/or impaired hypo-
glycaemia awareness. Starting physical activity
with glycaemia < 90 mg/dl is not recommend-
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Type of exercise

Aerobic
Examples: walking,

Nordic walking, light cycling,

Mixed
(aerobic-anaerobic)

Examples: team sports,

Anaerobic
Examples: sprints,
resistance training

jogging running, swimming, with maximum load,
interval cycling explosive exercises
Intensity A
2 2 2
@A ‘@ ‘@
c S (=
(] [ (V]
+— +— =
= 5 S
Stata
Maximum
Time Time Time

Heart rate range

<55 (60)% HR,,

60-75 (80)% HR..,

>75(80)% HR,..

Borg scale 7-1 12-15 16-20
Expected glycaemic Decrease Decrease and/or increase Increase
response

Risk of High Increased Low

hypoglycaemia

Reduction of
prandial insulin
bolus for activity
lasting > 30 minutes
(not applicable to
automated insulin
delivery systems)

25% for low-intensity exercise

lasting > 45 minutes

50% for higher-intensity exercise

75% for prolonged, intensive
aerobic exercise lasting several

hours

Reduction may be required
25% if a slight decrease
in glycaemia is expected

50% for moderate-intensity
exercise with an expected
rapid decrease in glycaemia

Dependent on the athlete’s
experience

No reduction of prandial bolus
Administration of a small
insulin bolus before or during
physical activity

Figure 10.2.1. Types of physical exertion and their effect on glycaemia

ed. For resistance exercise and where hyperg-
lycaemia is anticipated, there are no contrain-
dications to starting activity at a glycaemia of
90 mg/dL[1, 1401.

Physical activity undertaken within 2 hours
of the administration of a rapid-acting insulin
analogue requires reduction of insulin dose, if
the activity lasts at least 30 minutes [1, 110].
Physical activity 2-3 hours after the adminis-
tration of a rapid-acting insulin analogue may
require smaller carbohydrate portions. Bolus
reduction may be 25-75%, depending on the
duration and intensity of the activity [1, 1101.

In individuals with obesity, physical activity
requires consumption of smaller amounts of
carbohydrate - typically 0.2 g/kg body weight
per hour of intense physical activity during
the maximum action of an insulin bolus that
has been reduced or that has been adminis-
tered more than 2 hours from the start of the
activity.

A20% reduction of basal NPH insulin or a long-
acting analogue should be considered for multi-

hour or all-day endurance activity. A preceding
25% dose reduction of ultra-long-acting insu-
lin analogues may be considered before multi-
day activities.

In treatment with personal insulin pumps, the
maximum duration of pump disconnection
during physical activity should not exceed
3 hours. The condition for pump disconnection
is the presence of active insulin, the amount
of which should be monitored using the bolus
calculator function.

During treatment with a personal insulin
pump, reduction of the basal insulin flow rate
by 20-80% - depending on the intensity and
duration of exercise — is recommended, ideally
2 hours before its start.

The use of a hybrid closed-loop system during
physical activity requires multiple decisions
and modifications of therapy by the patient.
Separate education on this is recommended
(see: Clinical Guidelines on the Management
of Patients with Diabetes; Position Statement
of Diabetes Poland 2026, Section 7 VII).
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10.2.8. Physical activity in individuals with
obesity and CKD

Physical activity should be recommended for
individuals with overweight or obesity and CKD ac-
cording to general principles. Account should be
taken of limitations specific to this group of pa-
tients — particularly coexisting sarcopenia, mine-
ral and bone disorders, fluid overload, and renal
anaemia — and of the comorbidities common in
this group, such as heart failure, peripheral arterial
atherosclerosis, and difficult-to-control arterial
hypertension, which may substantially impede

the achievement of recommended physical-activ-
ity programmes.

Dietary interventions and physical activity
allow weight reduction in patients with CKD of
5-10%. Studies assessing the effect of behavioural
management on body weight and clinical para-
meters have lasted up to 24 months, and the du-
rability of such management cannot therefore be
assessed. Diet and physical activity, and the asso-
ciated reduction of body weight, also have a bene-
ficial effect on the rate of eGFR loss and on UACR/
UPCR [1,135].
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10.3. Recommendations on psychological
support for individuals with overweight/
obesity and glucose metabolism disorders

KEY RECOMMENDATIONS

and episodes of loss of control over eating [117]. [A]

- Routine psychosocial assessment should constitute an integral element of the behavioural treatment of obesity
and should encompass at least the assessment of stress, sleep, depressive and anxiety symptoms, emotional eating,

- Behavioural interventions (behavioural weight-loss [BWL]/lifestyle modification) based on self-monitoring, goal-setting,
stimulus control, skills training, and relapse prevention should constitute the standard of management in the treatment
of obesity and form the fundamental component of behavioural treatment [143, 144]. [A]

- In the case of dominant stress, emotional eating, and entrenched strategies of regulating tension through eating,
targeted techniques of stress and emotion regulation (CBT/ACT components, mindfulness training, relaxation
techniques) should be implemented as part of the weight-reduction programme [37, 145, 146]. [B]

- Where binge eating disorder (BED) or substantial episodes of loss of control over eating are suspected, the priority
is treatment directed at the eating disorder (psychotherapy with documented effectiveness, most often CBT/CBT-E
or interpersonal psychotherapy [IPT]); weight reduction should be integrated with this management [147,148]. [Al

- Sleep and circadian rhythm should be regarded as a modifiable determinant of the effectiveness of obesity treatment.
Sleep deficiency, insomnia, sleep apnoea, and disturbance of the circadian rhythm (e.g. social jetlag) require diagnosis
and treatment, since they affect appetite regulation, dietary choices, and the capacity for self-control [149-152]. [A]

- In chronic insomnia, the first-line treatment is cognitive behavioural therapy for insomnia (CBT-I). Sleep hygiene
constitutes an element of psychoeducation but is typically not a sufficient monotherapy in chronic insomnia [153]. [Al

10.3.1. Description of the problem:
why behavioural treatment without
“psychology” often fails

Obesity is a chronic disorder in which beha-
vioural treatment requires long-term change of
habits and maintenance of a new lifestyle despite
fatigue, stress, social pressure, and fluctuations in
motivation. In clinical practice, the maintenance
phase is particularly demanding and often proves
more difficult than the initial implementation of
recommendations. For this reason, psychologi-
cal support should not be regarded as a supple-
mentary element but as an essential condition for
increasing the effectiveness of behavioural treat-
ment in real-world clinical conditions [143, 144].

From a mechanistic perspective, in many pa-
tients several mutually related factors co-occur:
chronic stress and overload, sleep disturbances,
difficulties in emotion regulation, and patterns of
reward-based or impulsive eating. These factors
may mutually reinforce one another. Worsening
sleep quality increases stress reactivity and impul-
sivity, stress fosters emotional eating, and eating
in the function of tension reduction may become
entrenched through reward-system mechanisms
[37, 145,146, 149].

In the psychological context, the capacity for
self-regulation and the functioning of cognitive

control processes also play an important role.
Chronic stress, fatigue, and sleep deficiency may
lead to weakening of the capacity to inhibit impul-
sive responses and to make decisions that favour
immediately rewarding behaviours at the expense
of long-term goals [146, 149, 154].

10.3.2. Stress and the HPA axis: how stress
biologically and behaviourally
supports weight gain

Chronic stress activates the hypothalamic-
pituitary—adrenal (HPA) axis and favours sustained
elevation of cortisol concentrations. Cortisol af-
fects glucose and lipid metabolism and, in clinical
terms, is associated with an increased tendency
towards visceral adipose-tissue deposition and
increased appetite — particularly for high-ener-
gy foods. Chronic activation of the HPA axis may
also influence adipose-tissue distribution and
the regulation of glucose and lipid metabo-
lism. These changes favour the entrenchment of
an unfavourable metabolic phenotype, in which
high-energy eating serves as a quick strategy for
the reduction of emotional tension [145].

In parallel, stress acts on the reward system.
The reward-based stress eating model indicates
that stress and highly palatable food may acti-
vate reward mechanisms and reinforce the habit
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of reaching for food as a quick method of tension
reduction. In the short term, the patient may expe-
rience subjective relief; however, in the long term,
the behavioural loop becomes entrenched: stress
— eating > momentary relief - entrenchment of
pattern [145, 146].

10.3.3. Emotional eating and loss of control
over eating

Emotional eating is a behavioural pattern in
which the trigger for eating is emotion (most often
tension, overload, sadness, or frustration), not
physiological hunger. In the population of indi-
viduals with obesity, this phenomenon is frequent
and clinically significant, since it is associated
with greater susceptibility to evening eating, high-
energy choices, and difficulties in adhering to the-
rapeutic recommendations. In population studies,
emotional eating is also associated with greater
variability of energy intake and with difficulties in
maintaining long-term weight reduction. In beha-
vioural-treatment practice, it is essential to distin-
guish between the patient experiencing occasional
emotional eating and the occurrence of episodes
of loss of control over eating. In the latter case, the
probability of coexisting eating disorders increas-
es, and the intervention requires more targeted
therapeutic management [37].

10.3.4. BED: why it must be diagnosed
and treated with targeted therapy,
not diet alone

BED is the most common eating disorder in
the adult population and frequently coexists
with obesity. The NCS-R study has demonstrated
a substantial prevalence of BED in the population
and its association with other mental disorders.
The disorder is characterised by episodes of binge
eating combined with a sense of loss of control
and substantial psychological distress. In the con-
text of weight reduction, this is of pivotal impor-
tance: if a patient struggles with binge episodes,
intensifying dietary restriction alone may lead
to escalation of the cycle of restriction — tension
— binge —» shame — renewed restriction. For this
reason, psychiatric guidelines recommend psy-
chotherapeutic treatment directed at the disorder
(CBT/CBT-E, IPT) as management with document-
ed effectiveness [147, 148].

10.3.5. Depression and anxiety: barriers
to behavioural treatment
Depressive and anxiety symptoms occur more
frequently in individuals with obesity, and this

relationship is bidirectional. A meta-analysis of
longitudinal studies confirms a mutual increase in
the risk of depression and obesity. Clinically, this
means that, with more severe depression, drive
and capacity for implementing physical activity are
reduced, the risk of emotionally driven eating as
a means of reduction increases, and sleep quality
deteriorates. In anxiety disorders, tension increases
and impulsive coping strategies are observed more
frequently. Recognition and treatment of these
conditions may be a precondition for the effec-
tiveness of a behavioural-treatment programme in
some patients [155].

10.3.6. Sleep and circadian rhythm: a “core”
element of lifestyle treatment

Influence of sleep on body weight

Data indicate that sleep deficiency and cir-
cadian-rhythm dysregulation increase the risk of
obesity and impede treatment. A review in Nature
Reviews Endocrinology indicates that insufficient
sleep and circadian misalighment affect appetite,
food choice, energy expenditure, and the risk of
obesity. Mechanistically, changes in appetite reg-
ulation are of importance. In the classic experi-
mental study, sleep curtailment was shown to be
associated with decreased leptin concentrations,
increased ghrelin concentrations, and intensifi-
cation of hunger and appetite. In addition, sleep
deprivation affects the cerebral mechanisms of
reward valuation and impulse control. A neuroim-
aging study showed an increase in susceptibility
to food craving after sleep deprivation. Sleep defi-
ciency also affects executive functions - including
inhibitory control, planning, and decision-making
— which play a key role in maintaining lifestyle
changes and adhering to therapeutic recommen-
dations [149, 152, 154].

Circadian rhythm and social jetlag

Even with similar sleep duration, a discre-
pancy between the biological and social clocks
(social jetlag) is associated with higher BMI. This
phenomenon consists of the difference between
the sleep rhythm on working days and the sleep
rhythm on days free from work, leading to chronic
dysregulation of the circadian rhythm. Clinically,
this means that, in many patients, the problem is
not solely shortened sleep duration but the irreg-
ularity of sleep and the compensatory “catching
up” of sleep at weekends. From a clinical-practice
standpoint, this means the necessity of assess-
ing not only sleep duration but also its regularity.
Stability of sleep and wake times favours synchro-
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nisation of the biological clock and improvement
of sleep quality, which may indirectly affect appe-
tite regulation and eating behaviour [151].

Sleep disorders common in obesity: insomnia
and sleep-disordered breathing (SDB)/obstructive
sleep apnoea (OSA)

In the population of individuals with obesity,
SDB - including OSA — occurs more frequently,
and obesity is one of the strongest risk factors
for its occurrence. Updated epidemiological data
confirm a high prevalence of SDB in the popula-
tion and its association with obesity. Obstructive
sleep apnoea causes sleep fragmentation, exces-
sive daytime sleepiness, and poorer exercise tol-
erance, as well as reducing the ability to engage
in physical activity. This disorder also frequently
coexists with low mood, worsened cognitive func-
tion, and a reduced capacity for actions requiring
sustained self-control. For this reason, in patients
with obesity, clinical vigilance for symptoms sug-
gestive of OSA - such as loud snoring, observed
apnoeas, excessive daytime sleepiness, and morn-
ing headaches — is recommended. Where these are
present, referral for further investigation of sleep-
disordered breathing should be considered [150].

Sleep hygiene: what specifically to recommend
Sleep hygiene constitutes an important ele-

ment of psychoeducation and should be discussed

practically and in a way that is feasible in everyday
functioning. Discussion with the patient of the fol-
lowing areas is recommended:
regular sleep rhythm — as consistent a wake
time as possible every day, including at week-
ends, since this stabilises the functioning of
the biological clock;
light and screen exposure — limitation of ex-
posure to bright light and screen devices in
the 1-2 hours before sleep; in the morning,
exposure to daylight is advisable, as it favours
synchronisation of the circadian rhythm;

- caffeine, alcohol, and nicotine — caffeine is
best avoided in the afternoon and evening; al-
cohol worsens sleep architecture; nicotine in-
creases arousal and may impede falling asleep;
physical activity — regular physical activi-
ty favours improvement of sleep quality, but
very intense exercise undertaken late in the
evening may impede falling asleep;
evening eating — large meals consumed late
in the evening may worsen sleep quality and
favour evening snacking; this should be con-

Position statement of Diabetes Poland

sidered in conjunction with work on emotional
eating;

environmental conditions — quiet, darkness,
and a moderately cool room favour falling
asleep; strengthening of the association of the
bed with sleep — rather than with work or tele-
phone use — is also advisable.

Chronic insomnia: the standard is CBT-I

In chronic insomnia, the use of CBT-I is recom-
mended as first-line treatment. European guide-
lines clearly indicate that sleep hygiene alone is
typically not a sufficient therapeutic intervention.
This therapy includes stimulus control, restriction
of time spent in bed, cognitive restructuring, and
arousal-reduction techniques [153].

The aim of CBT-I is to modify the factors that
perpetuate insomnia — such as irregular sleep
rhythm, excessive focus on the problem of fall-
ing asleep, and safety behaviours that perpetuate
sleep difficulties. The inclusion of CBT-I in the-
rapeutic management may contribute not only
to improvement of sleep but also to an increase
in the patient’s capacity to maintain lifestyle
changes [153].

10.3.7. Psychological and behavioural
interventions: “what we do” in the
behavioural treatment of obesity

Structure of behavioural treatment (behavioural

weight-loss - BWL)

Effective BWL programmes are based on

a structured process encompassing goal-setting,

self-monitoring, behavioural planning, work on

environmental cues, skills training, problem-solv-
ing, and relapse prevention. These principles are
described in the review literature and constitute
the basis of contemporary lifestyle interventions
[143,144].
The key components in clinical practice in-
clude:
self-monitoring of food, physical activity, and
body weight, which constitutes one of the
most important elements of behavioural treat-
ment;
environmental stimulus control, encompassing
modification of food availability and the plan-
ning of shopping and meals;
planning of health behaviours, including the
planning of meals, breaks from eating, and
strategies for coping in social situations;
training in skills such as assertiveness, commu-
nication, and coping with difficult emotions;
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* relapse prevention strategies, encompassing the
preparation of plans for periods of increased
stress, travel, holidays, or fall in motivation.

CBT in obesity: what is “psychological” in BWL

Cognitive behavioural therapy in the treatment
of obesity encompasses work on beliefs and cog-
nitive schemas that may impede the maintenance
of lifestyle change. Among the most commonly
observed are:

+ dichotomous thinking (“all-or-nothing”);

* catastrophising in response to a single devia-
tion from the eating plan;

* shame and avoidance related to experiences
of stigmatisation;

* automatic eating patterns occurring without

a conscious decision.

In clinical practice, CBT encompasses identi-
fication of triggers of eating behaviour, functional
analysis of behaviour (A-B-C), modification of re-
sponses, training in alternative coping strategies,
and the development of tolerance of emotional
discomfort [143, 144].

Functional analysis of behaviour allows for
the identification of the sequence of events
preceding episodes of unplanned eating — includ-
ing situational, cognitive, and emotional factors -
enabling the development of more precise beha-
viour-change strategies.

Stress — emotion interventions: how to incorporate
them into the programme
If stress constitutes the dominant trigger for
eating, the inclusion of brief, repeatable tech-
niques of emotion and tension regulation is recom-
mended, such as:
*  breathing and relaxation training;
*  mindfulness directed at the recognition of
hunger, satiety, and emotional-state signals;

+ work on response delay (a pause before de-
ciding to eat);

*  problem-solving strategies;

*  preparation of an action plan for high-risk situ-
ations — for example, evening emotional eating.
The rationale for these interventions arises

from the stress-reward-eating model and from

data indicating the role of dopaminergic mecha-

nisms in reward-based behaviours [145, 146].

10.3.8. BED: integrated management

In BED, the behavioural intervention should
be integrated with treatment of the eating disor-
der (CBT/CBT-E, IPT). Increasing dietary restric-
tions without parallel treatment of binge epi-
sodes may lead to perpetuation of the cycle of
symptoms. The recommendations of the Ameri-
can Psychiatric Association emphasise the role of
psychotherapy as a fundamental element of BED
treatment [147].

Depression/anxiety: when to intensify parallel tre-
atment

In the case of substantial depressive or anxi-
ety symptoms, behavioural treatment should en-
compass parallel psychotherapeutic or psychiat-
ric management. Without improvement of mood,
reduction of anxiety, and improvement of sleep
quality, the patient may have difficulty maintaining
lifestyle changes [155].

10.3.9. Minimum standard of office
assessment
In the behavioural treatment of obesity, inclu-
sion of a brief screening assessment that can be
conducted in routine clinical practice is recom-
mended (Table 10.3.1) [117].

Table 10.3.1. Minimum standard of behavioural assessment in the medical office

Domain Content

Sleep Sleep duration, sleep quality, and daytime sleepiness; if OSA is suspected,
further investigation is indicated

Insomnia Duration, severity, and perpetuating factors of symptoms; with chronic character,
CBT-I should be considered

Stress Identification of principal stressors and coping strategies; assessment of whether

eating serves a tension-reducing function

Emotional eating/loss of control

Characterisation of episodes, situational and emotional context; if BED is suspected,
referral for psychotherapy is indicated

Mood and anxiety

is indicated

Assessment of whether symptoms impede the achievement of therapeutic
recommendations and worsen sleep; with substantial severity, parallel treatment
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10.3.10. Summary

Effective behavioural treatment of obesity re-
quires simultaneous action on health behaviours
and on the psychological factors that destabilise
the maintenance of those behaviours. Chronic
stress — through activation of the HPA axis and re-
ward-system mechanisms — favours the consump-
tion of high-energy foods and the entrenchment
of emotional eating. Eating disorders — including
BED - require treatment directed at the disorder,
not solely the intensification of dietary restriction.

Position statement of Diabetes Poland

Mood and anxiety disorders constitute substantial
barriers to treatment and, in some patients, require
parallel therapeutic management [37, 143-148].

Sleep and the circadian rhythm have the char-
acter of a biological — behavioural determinant:
short sleep, insomnia, obstructive sleep apnoea,
and social jetlag affect appetite regulation, di-
etary choices, and the capacity for self-control.
For this reason, they should be routinely identi-
fied and treated. In chronic insomnia, the first-line
treatment remains CBT-1 [149-153].
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11. General principles of pharmacological
treatment of overweight/obesity in individuals
with glucose metabolism disorders

KEY RECOMMENDATIONS

complication. [Al

- The indication for pharmacological treatment of overweight/obesity is the lack of effect of behavioural management
in individuals with obesity (BMI 2 30 kg/m?) or overweight (BMI 2 27 kg/m?) in the presence of at least one obesity-related

- In the pharmacological treatment of overweight/obesity, GLP-1-based pharmacotherapy should be considered,
taking into account the effectiveness of these drugs in the prevention of T2DM (liraglutide, semaglutide, tirzepatide)
and the reduction of cardiovascular risk (semaglutide) in individuals with overweight/obesity. [A]

11.1. General principles
of pharmacological treatment

The aim of pharmacological treatment of
overweight/obesity is improvement of overall
health and prevention of the development of the
numerous diseases and complications associated
with obesity. Furthermore, overweight/obesity are
among the substantial factors increasing the risk
of CVD [156]. To achieve the goal of treatment of
overweight/obesity, reduction of adipose-tissue
mass is necessary. This goal should be set individu-
ally, taking into account the severity of overweight/
obesity, the patient’s health complications, pref-
erences, and economic capabilities, and contrain-
dications to a given type of treatment — or, in the
longer term, its tolerance. An important element
of treatment is the realisation that this is chron-
ic pharmacotherapy, requiring at the same time
changes in patient engagement, lifestyle, and of-
ten in close family members. Pharmacotherapy of
overweight/obesity requires cooperation not only
with the physician but also with a dietitian, a phys-
iotherapist, and a psychologist. All therapeutic de-
cisions concerning the treatment of overweight/
obesity should be taken jointly with the patient,
after obtaining their acceptance. The indication for
pharmacological treatment of overweight/obesity
is the lack of effect of behavioural management
in individuals with obesity (BMI| 2 30 kg/m?) or
overweight (BMI 2 27 kg/m?) in the presence of at
least one obesity-related complication. The BMI
threshold of 27 kg/m? as an indication for pharma-
cotherapy was adopted on the basis of the regi-
stration trials of anti-obesity drugs; this does not
mean, however, that no therapeutic action should
be taken in the BMI range 25.0-26.9 kg/m2

11.2. Drugs used for the treatment
of obesity in Poland

The drugs currently available in Poland for the
treatment of obesity are: incretin-based drugs - lira-
glutide, semaglutide, tirzepatide; the fixed combi-
nation of naltrexone hydrochloride and bupropi-
on hydrochloride; orlistat; and phentermine with
topiramate (Table 11.1).

The mainstay drugs in the therapy of overweight/
obesity are at present GLP-1 receptor agonists
(GLP-1 RAs) - liraglutide and semaglutide - and
the dual agonist of the GLP-1 and GIP receptors,
tirzepatide [157-1591]. Use of this group of drugs re-
sults in reduced hunger, increased satiety through
direct action on the CNS, slowing of gastric emp-
tying, and increased glucose-dependent insulin
secretion [160]. In most individuals, the effect
of these drugs is substantial weight loss and im-
provement of glucose metabolism [160]. Moreover,
clinical trials have shown their cardioprotective ef-
fects (semaglutide at a dose of 2.4 mg, liraglutide
at a dose of 1.8 mg, and tirzepatide at doses up to
15 mg in T2DM) and renoprotective effects (liraglu-
tide and semaglutide in T2DM).

In light of the published trial findings, these
drugs are also recommended for the treatment
of overweight/obesity, both in the prevention of
T2DM and in established diabetes and other spe-
cial populations (see Section 12). In individuals with
BMI > 27 kg/m? and prediabetes, pharmacotherapy
with GLP-1-based therapies of proven efficacy in
reducing the risk of developing T2DM (liraglutide,
semaglutide, tirzepatide) [157, 158, 161], in addition
to behavioural treatment, should be considered.

The remaining drugs have much more limited
application. Orlistat is an inhibitor of intestinal
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lipase, the effect of which is reduced fat absorp-
tion. This drug does not suppress appetite. As
a weakly acting and poorly tolerated drug (gastro-
intestinal symptoms - flatulence, fatty diarrhoea),
it is now rarely used [162].

The fixed combination of naltrexone hydro-
chloride and bupropion hydrochloride suppresses
appetite and consequently food intake, principal-
ly through a central mechanism. Both active sub-
stances act mainly in two regions of the brain —
the arcuate nucleus and the mesolimbic dopamin-
ergic reward system [163].

In situations where the effectiveness of a given
pharmacotherapy is less than desired, combina-

tion of anti-obesity drugs with different mecha-
nisms of action is possible (e.g. a GLP-1 analogue
with a preparation containing naltrexone and bu-
propion). Similarly, in patients after surgical treat-
ment of obesity, in the case of insufficient weight
loss or secondary weight regain (these problems
affect as many as 20-30% of patients within sev-
eral years of surgery), anti-obesity drugs are used
as a supplement to surgical treatment and may be
implemented both for the optimisation of weight
reduction after the operation and for the treat-
ment of obesity recurrence (most often, GLP-1-
based therapies are used).

4

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)

@ Copyright by PTD Publication licensed to Termedia Sp. z 0.0. Further distribution prohibited without the copyright owner's permission.



Clinical guidelines on the management of individuals with overweight/obesity and glucose metabolism disorders — 2026.

Position statement of Diabetes Poland

12. Pharmacological treatment of overweight/
obesity in special populations

12.1. Pharmacological treatment of overweight/obesity

in individuals with glucose metabolism disorders

and other cardiovascular risk factors

KEY RECOMMENDATIONS

cardiovascular risk factors. [Al

- In individuals with overweight/obesity, weight loss of 5-7% of baseline body weight improves glycaemia and other

outcomes and reduce mortality. [B]

- Sustained weight loss > 10% typically yields still greater benefits in terms of reducing cardiovascular risk factors —
including disease-modifying effects and potential remission of T2DM - and may also improve long-term cardiovascular

efficacy in reducing blood pressure values. [A]

- In individuals with overweight/obesity and hypertension, the obesity treatment plan should include drugs of proven

On the basis of the findings of analyses of
112 cohort studies conducted in 34 countries with
a combined population of 1,518,028 individuals,
it has been shown that 5 principal modifiable
cardiovascular risk factors (BMI, systolic blood
pressure, non-HDL-C, smoking, and diabetes) are
responsible for 57.2% of cardiovascular disease
cases in women and 52.6% in men, and for 22.2%
and 19.1% of all-cause deaths in women and men
respectively over a 10-year follow-up period [106].
The study did not analyse the subgroup of indivi-
duals with overweight/obesity and accompanying
glucose metabolism disorders; however, it can be
assumed that, in this special population, the recor-
ded indices would be analogous or higher. In view
of the foregoing, it appears extremely important to
undertake actions aimed at controlling risk factors
in this group of individuals.

Overweight and obesity constitute key patho-
physiological factors underlying diabetes and other
cardiovascular risk factors and, ultimately, cardio-
vascular-kidney—metabolic disease itself [103].

In the assessment of cardiovascular risk in
patients with overweight/obesity, comprehensive
clinical evaluation extending beyond BMI measu-
rement is of pivotal importance [103]. Routine inc-
lusion of waist circumference (as a simple indicator
of visceral obesity), assessment of blood pressure
(preferably with ambulatory or home monitoring),
assessment of metabolic parameters, and identi-
fication of early features of end-organ damage -
such as left-ventricular hypertrophy, albuminuria,

or increased arterial stiffness — is recommended.
Recognition of coexisting disorders, including sleep
apnoea, that modify cardiovascular risk and the
clinical picture is also important [103].

Management arising from the nature of obesity
— particularly in the population of individuals with
established cardiovascular risk factors — is multi-
directional therapy aimed not only at weight re-
duction but also at normalisation of carbohydrate
and lipid parameters and blood-pressure values, in
accordance with current treatment standards [103].
Management should comprise behavioural modifi-
cations (see Section 10) and appropriate pharma-
cotherapy. It is highly important that, in individuals
with established cardiovascular risk factors, drugs
of proven benefit be used for both weight reduc-
tion and for their impact on the aforementioned
risk factors. Each time, the medications taken for
other indications should also be analysed for their
potential influence on weight gain [103].

In line with data from clinical studies, achie-
ving even a 5% weight reduction is associated with
health benefits — including improvement of car-
diometabolic risk factors. In individuals with ad-
ditional comorbidities accompanying overweight/
obesity, achieving a 10-15% reduction of baseline
body weight has allowed substantial improvement
of glycaemia, blood-pressure values, and the lipid
profile compared with reductions at the 5% level.
In most cases, the reduction of cardiovascular risk
factors is directly proportional to the degree of
weight reduction. This is confirmed by the data
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from studies in which it has been shown that at
least a 15% weight reduction resulted in greater
improvement of systolic blood pressure values and
the lipid profile compared with groups in which
weight reduction was lesser [103, 164-167].

One of the mechanisms by which drugs inten-
ded for the treatment of obesity beneficially affect
cardiovascular risk factors is weight loss per se. All
drugs approved for use exhibit a weight-reducing
effect, but only for GLP-1-based therapies do we
have findings from randomised trials conducted in
the population of individuals with glucose meta-
bolism disorders [103].

Hypertension is associated with excess body
weight, the reduction of which translates direc-
tly into improvement of blood-pressure values.
Most drugs registered for the treatment of obesity
exhibit a blood-pressure-lowering effect through
weight reduction. This does not apply to the nal-
trexone — bupropion combination, which is contra-
indicated in individuals with uncontrolled hyper-
tension [103, 164-168].

Weight reduction of at least 5% translates into
improvement of the lipid profile in patients with
overweight/obesity. This is brought about not only
by weight reduction (which is observed for every

registered preparation) but also additionally by the
action of the molecule itself — as has been demon-
strated for GLP-1-based therapies [103, 109, 169].

As already mentioned, in individuals with car-
diovascular risk factors, drugs of proven poten-
tial in both weight reduction and control of the
aforementioned risk factors should be chosen.
The findings of cardiovascular safety studies of
GLP-1-based therapies are described in Subsec-
tion 12.5. Discussing the cardiovascular safety of
phentermine plus topiramate, it is worth noting
that an analysis of short-term studies did not de-
monstrate a substantial increase in the risk of car-
diovascular disease or death; however, the absen-
ce of long-term cardiovascular safety studies of
this drug should be borne in mind. In view of this
limitation, the drug has not received marketing
authorisation from the European Medicines Agen-
cy [170]. In the case of the bupropion — naltrexone
combination, an attempt was made to assess car-
diovascular safety; however, the early termination
of the LIGHT trial (for non-medical reasons) did
not allow the assumed hypothesis to be proven,
and the cardiovascular safety of the drug remains
uncertain [103, 168].
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12.2. Pharmacological treatment of overweight/obesity

in individuals with prediabetes

- In individuals with obesity and prediabetes, weight reduction of at least 5-7% of baseline body weight, together
with its maintenance, is recommended in order to reduce the risk of developing T2DM. [Al

the preferred first-line option. [A]

- In individuals with overweight/obesity and prediabetes, GLP-1-based anti-obesity pharmacotherapy — with proven
efficacy in reducing the risk of developing T2DM and beneficial cardiovascular effects — should be considered

- In patients with BMI > 27 kg/m? and advanced prediabetes, anti-obesity pharmacotherapy should not be delayed; this is
supported by clinical trials indicating greater intervention efficacy at earlier stages of glucose metabolism disorders. [B]

Treatment of overweight/obesity prevents the
development of numerous obesity-related di-
seases — including T2DM. A particularly high risk
of developing T2DM pertains to individuals with
visceral obesity, marked insulin resistance, and
prediabetes. In individuals with IGT, the greatest
intensity of insulin resistance is observed. Main-
tenance of normal glucose tolerance requires its
compensation through increased insulin secretion
by pancreatic B-cells. Decline in B-cell function
constitutes the principal mechanism of progres-
sion from prediabetes to T2DM. For this reason,
the treatment of obesity at the prediabetes stage
is of pivotal importance in the prevention of T2DM
development [1].

12.2.1. The role of non-pharmacological
treatment in the prevention of T2DM

The basis of obesity therapy is behavioural
management, encompassing dietary treatment
and physical activity appropriately adapted to the
severity of obesity (see Section 10.2).

In individuals with overweight/obesity and
prediabetes, weight reduction of 5-7% reduces
the risk of progression of this state to T2DM [1,171].

In the Diabetes Prevention Program, in the
group of individuals with obesity and prediabetes,
non-pharmacological management — comprising
a diet with a 450 kcal/day caloric deficit aimed at
a 7% body-weight reduction, and physical activity
of at least 150 minutes per week — produced a re-
duction in the incidence of diabetes of 58% [171].

The greater (> 7%) and more durably mainta-
ined the weight reduction, the greater the benefits
in terms of glycaemic normalisation and reduction
of the risk of T2DM development [1, 171].

12.2.2. The role of pharmacological
treatment in the prevention
of T2DM

Since effective prevention of T2DM is closely
associated with weight reduction, every pharma-
cological treatment (see Section 11) leading to sub-
stantial and sustained weight loss may reduce the
risk of its development.

The indication for pharmacological treatment
of obesity is the absence of efficacy of behavio-
ural management in individuals with obesity (BMI
> 30 kg/m?) or overweight (BMI > 27 kg/m?) in the
presence of at least one obesity-related compli-
cation — including prediabetes. Pharmacological
treatment should always be conducted in combi-
nation with behavioural treatment (see Section 10).

1. GLP-1-based therapies

For liraglutide, semaglutide, and tirzepatide,
clinical trial data demonstrate that their use in
combination with behavioural management redu-
ces the risk of T2DM development in individuals
with prediabetes.

In the placebo-controlled randomised trial
SCALE, it was found that liraglutide at a dose of
3.0 mg used in obesity therapy substantially redu-
ced the risk of developing T2DM. After one year of
treatment, normoglycaemia was achieved in 69.7%
of patients with prediabetes, and after 3 years of
treatment the risk of developing T2DM was redu-
ced by approximately 80% [172].

In the STEP trials, the use of semaglutide in the
therapy of overweight/obesity at a dose of 2.4 mg
resulted in restoration of normoglycaemia in ap-
proximately 89% of individuals with prediabetes
[173-175]. In the STEP 10 trial, in which only indi-
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viduals with overweight/obesity and confirmed
prediabetes participated, normoglycaemia was
achieved by approximately 81% of patients after
52 weeks of treatment with semaglutide 2.4 mg
[175]. Additional data supporting the potential
for remission of prediabetes are provided by the
STEP UP trial, in which, among individuals with
prediabetes treated with semaglutide 7.2 mg once
weekly, approximately 73.8% achieved restoration
of normoglycaemia after 72 weeks of treatment,
which was associated with greater weight loss and
improvement of insulin sensitivity [176].

In the SELECT trial, it was found that sema-
glutide 2.4 mg used together with behavioural in-
tervention in individuals with BMI 2 27 kg/m? and
established cardiovascular disease — both with and
without prediabetes — substantially reduced the
risk of developing T2DM (approximately 73%) and
the risk of major cardiovascular events [161] (see
Subsection 12.5).

Among individuals with prediabetes and base-
line HbA, levels of 5.7 to < 6.0%, normoglycaemia
was achieved by 71.4% of patients treated with se-
maglutide, and in the group with HbA,  from 6.0 to
< 6.5% by 47.3%, supporting the early initiation of
anti-obesity pharmacotherapy in individuals with
prediabetes, which should not be delayed [161].

Another agent with proven efficacy in the pre-
vention of T2DM is tirzepatide. In the SURMOUNT-1

trial, normoglycaemia was achieved by 95.3% of
patients with prediabetes treated for overweight or
obesity. After approximately 3 years of follow-up,
treatment with tirzepatide was associated with an
approximately 94% reduction in the risk of pro-
gression to T2DM compared with placebo [157].
In addition, beneficial effects of tirzepatide have
been demonstrated in patients with obesity and
HFpEF [177] (see Subsection 12.5).

2. Non-incretin drugs

Other medications used for the treatment
of overweight and obesity (see Section 11), owing
to weight reduction, may reduce the risk of de-
veloping T2DM. However, no evidence currently
demonstrates cardiovascular benefit with these
agents.

Metformin, which is not registered for the tre-
atment of obesity, may be used in patients with
prediabetes for the prevention of T2DM. Its effect
on weight reduction is modest:

In individuals with BMI 2 27 kg/m? and predia-
betes, in addition to behavioural treatment,
anti-obesity pharmacotherapy with proven ef-
ficacy in reducing the risk of developing T2DM
and beneficial cardiovascular effects should be
considered.
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12.3. Pharmacological treatment of overweight/obesity

in individuals with glucose metabolism disorders

and MASLD

KEY RECOMMENDATIONS

treatment. [A]

- Treatment of obesity in individuals with MASLD encompasses behavioural management and pharmacological

- Weight loss of 2 5% substantially reduces hepatic steatosis; weight loss of 7-10% limits the degree of inflammation;
and weight loss of 2 10% leads to gradual reduction of fibrosis. [Al

- In the pharmacological treatment of individuals with obesity and MASLD, GLP-1-based therapies are recommended. [C]

MASLD is closely associated with abdominal
obesity and the metabolic syndrome and curren-
tly affects up to 38% of the population [178]. It is
defined as the presence of hepatic steatosis with
the exclusion of other potential causes of steato-
sis and of excessive alcohol consumption, in the
presence of at least one criterion of cardiovascular
or metabolic disturbances. The disease is divided
into simple steatosis (metabolic dysfunction-asso-
ciated steatotic liver - MASL), MASH, and cirrhosis
on the basis of steatotic disease (see Section 5).
Steatohepatitis can only be diagnosed on the basis
of a histopathological examination, which encom-
passes assessment of hepatocyte steatosis, inflam-
mation, and ballooning degeneration [71].

The aim of treatment in individuals with obe-
sity and MASLD is not only weight reduction by at
least 5% (with a target of 10%), but also regression
of steatotic and fibrotic changes, or prevention of
the progression of hepatic steatosis and fibrosis. It
has been shown that weight loss > 5% substantial-
ly reduces hepatic steatosis; weight loss of 7-10%
limits the degree of inflammation; and weight loss
of 2 10% leads to gradual reduction of fibrosis.
The basis of treatment is lifestyle change through
the introduction of a diet and physical activity
individually tailored to the patient’s preferences
and capabilities. The diet of choice in the treat-
ment of MASLD is the Mediterranean diet (based
on vegetables, fruit, whole-grain products, nuts,
olive oil, unprocessed dairy products, and fish),
with elimination of ultra-processed fast-food-type
products, simple sugars, and saturated fats [71].
Physical activity is also indicated (see Section 10).
At present, the drugs approved for the treatment
of MASH with F2-F3 fibrosis are resmetirom
(a thyroid hormone receptor Bl agonist) and sema-

glutide. For the treatment of obesity in individuals
with MASLD, the use of incretin drugs is recom-
mended (GLP-1receptor agonists - liraglutide, se-
maglutide; or the dual GIP/GLP-1 agonist tirzepati-
de) [179-181]. It must be emphasised that, to date,
randomised clinical trials with the aforementioned
drugs have been conducted in groups of patients
with MASH confirmed on histopathological exami-
nation. The effects of liraglutide, semaglutide, and
tirzepatide use are presented in Table 12.3.1. It ap-
pears that the beneficial outcomes observed with
GLP-1-based therapies in individuals with obesity
and pre-existing hepatic fibrosis in the course of
MASLD result not only from weight reduction but
also from indirect drug effects — for example, thro-
ugh the anti-inflammatory action of GLP-1 recep-
tor agonists.

A particular group of individuals with MASLD
comprises patients with established cirrhosis. Be-
fore the introduction of dietary recommendations,
their nutritional status and hepatic functional ca-
pacity should be assessed. In the case of sarcope-
nia and decompensated cirrhosis, a high-calorie,
high-protein diet is recommended, with avoidan-
ce of long fasting periods and inclusion of an ad-
ditional meal just before sleep. In individuals with
cirrhosis and obesity, slow, gradual weight reduc-
tion is recommended with a high-protein diet and
physical activity, to prevent the development of
sarcopenia.

Where treatment with GLP-1 receptor agonists
or the dual GIP/GLP-1 agonist is not feasible, or in
the absence of effects of their use, the next step is
consideration of bariatric surgery (in patients with
grade Il and Il obesity) (Figure 12.3.1) [71].
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Table 12.3.1. Summary of trials concerning the use of GLP-1-based therapies in the treatment of obesity in individuals with
metabolic dysfunction-associated steatohepatitis (MASH)

NASH trial) [181]

Drug Trial duration | Drug dose Study group Effect
Liraglutide vs. 48 weeks 1.8 mg Patients with MASH | No worsening of fibrosis in 39% vs. 9%
placebo confirmed on in the placebo group; weight reduction of 5.5%
(LEAN trial) 1791 histopathology, N = 52
Semaglutide 72 weeks 2.4 mg Patients with Reduction of hepatic steatosis without
vs. placebo moderate fibrosis progression of fibrosis in 62.9% vs. 34.3%
(ESSENCE trial) at stage F2/F3 in the placebo group reduction of fibrosis
[180] confirmed on without progression of hepatic steatosis in
histopathology, 36.8% vs.22.4% in the placebo group concurrent
N =800 reduction of MASH and hepatic fibrosis
significantly more frequent in the semaglutide
group (32.7% vs.16.1%); weight reduction of 10.5%
Tirzepatide 52 weeks 5mg, 10 Patients with Complete resolution of MASH without
vs. placebo mg, 15 mg moderate fibrosis progression of hepatic fibrosis observed in
(SYNERGY- at stage F2/F3 44%, 56%, and 62% for tirzepatide doses of

confirmed on
histopathology,
N =190

5 mg, 10 mg, and 15 mg, respectively, compared
with 22% in the placebo group reduction of
fibrosis stage by at least one stage without
worsening of MASH in 55%, 51%, and 51%

for tirzepatide 5 mg, 10 mg, and 15 mg, and in
30% in the placebo group; weight reduction

at the maximum dose of tirzepatide of 15.6%

Class | obesity
and MASLD

Class Il or 11l
obesity and
MASLD

Adjust calorie-deficit diet to the patient’s clinical
condition and preferences

Recommendations for all people with MASLD

Goal - weight loss:
> 5% { liver steatosis
> 7% 4 liver inflammation
>10% 4 liver fibrosis

Consider incretin-based
medications

Consider bariatric surgery

+ Mediterranean diet

+ Reduced consumption
of processed meat/
highly processed foods/
sugar-sweetened
beverages

* Increased consumption
of unprocessed foods

+ Moderate-intensity
physical activity
2150 min/week

or

* vigorous-intensity
physical activity
75 min/week

- lifestyle adjusted to cirrhosis severity and patient’s
nutritional status

- when decompensated liver cirrhosis and
sarcopenia: high-protein diet and additional late-
night snack

- when liver cirrhosis and obesity: moderate weight
reduction, high-protein diet and physical activity

People with MASLD and liver cirrhosis:

Figure 12.3.1. Management algorithm for individuals with overweight/obesity and MASLD (modified from EASL-EASD-EASO

[71)
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12.4. Pharmacological treatment of overweight/obesity

in individuals with glucose metabolism disorders

and CKD

KEY RECOMMENDATIONS

- The principles of pharmacotherapy of overweight/obesity in CKD do not differ from those adopted for the general
patient population, but they require adjustment of the drug and its dosing to the eGFR value. [A]

Obesity affects no less than 30-50% of all pa-
tients with CKD,; its prevalence rises up to stage 3B,
falling slightly at stages 4 and 5, in association with
the progressive catabolic character of uraemic in-
toxication [182-184].

Pharmacotherapy

1. The use of GLP-I-based therapies with proven
cardiovascular and renal benefit is recommen-
ded in individuals with T2DM and CKD with
eGFR 2 25 ml/min/1.73 m? and albumin-to-
creatinine ratio (ACR) 2100 mg/g. Semaglutide
is the first GLP-1 receptor agonist for which an
effect on slowing the rate of GFR loss and on
reducing the risk of all-cause and renal-cause
death across a wide spectrum of eGFR values
(25-75 ml/min/1.73 m% the FLOW trial) has ad-
ditionally been demonstrated [185-190].

2. GLP-1-based therapies used in the treatment
of obesity reduce the risk of CKD progression
and of cardiovascular complications in indivi-
duals with T2DM and CKD [185-190].

For GLP-1 RAs (liraglutide, semaglutide), it has
been shown that, in patients with T2DM, weight
reduction was independent of eGFR value. Howe-
ver, no analyses have been identified that assess
the efficacy of these drugs as a function of renal
function exclusively in individuals with overwe-
ight/obesity and coexisting T2DM [185-190]. In
the landmark FLOW trial in nephrodiabetology, in
patients with T2DM receiving semaglutide at a tar-
get dose of | mg/week s.c., weight reduction ave-
raged —5.5 kg compared with —-1.45 kg in the place-
bo group (the baseline mean BMI of 32.0 [6.3] kg/
m? indicated that most participants had obesity).
Baseline eGFR was 47 £ 15.2 ml/min/1.73 m?, and
patients in each of the following eGFR ranges were
represented: 2 60, 45-60, 30-45, and <30 ml/min/
1.73 m2 However, no analyses have yet appeared
assessing the effect of weight reduction as a func-
tion of renal function in subgroups with overweight

or obesity [190]. The effect of tirzepatide on weight
reduction in patients with obesity and diabetes is
also independent of the eGFR value; however, as in
the case of semaglutide, separate analyses asses-
sing the efficacy of this drug as a function of renal
function in patients with overweight/obesity are
lacking. Likewise, in the trials assessing the effect of
tirzepatide on the treatment of obesity in patients
without diabetes, drug efficacy was not analysed as

a function of eGFR [191].

The doses of liraglutide, semaglutide, and tirze-
patide do not require modification irrespective of
eGFR value, and these drugs may be used at advan-
ced stages of CKD (including end-stage) [192].

3. The scientific literature lacks data permitting
the assessment of the efficacy of obesity drugs
such as phentermine/topiramate, naltrexone/
bupropion, and orlistat in terms of weight re-
duction as a function of GFR range. On the ba-
sis of the published data, it can be concluded
that pharmacokinetic studies of these drugs
were conducted at various stages of renal in-
jury [193]. The findings indicate that:
phentermine/topiramate and bupropion/nal-
trexone have not been studied in patients on
dialysis;
no dose adjustment of orlistat is required ba-
sed on GFR values (< 2% of this drug is excre-
ted in the urine);
phentermine/topiramate should be used at
a maximum dose of 7.5 mg/46 mg/day at eGFR
<50 ml/min/1.73 m? 80% of phentermine and
70% of topiramate is excreted in the urine in
unchanged form;
naltrexone/bupropion should be used at a ma-
ximum dose of 2 x 8 mg/90 mg in patients with
moderate and severe renal function disturban-
ces (the terms “moderate” and “severe” renal
failure have not, however, been defined); up to
80% of naltrexone and up to 87% of bupropion
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*  numerous publications point to a risk of hyper-
oxaluria (excessive excretion of oxalates) in pa-
tients treated with orlistat, which may cause
or worsen the course of oxalate nephrolithiasis
and may also cause acute kidney injury related
to hyperoxaluria.
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12.5. Pharmacological treatment of overweight/obesity

in individuals with glucose metabolism disorders

and established cardiovascular disease

- Pharmacotherapy of obesity in patients with established CVD should be aimed at achieving 2 10-15% sustained weight
reduction and at reducing the risk of cardiovascular events. [A]

- The first-choice drugs in this population are GLP-1-based therapies. [A]

2.4 mgadministered s.c. once weekly (the SELECT trial). [A]

- The only preparation for which a reduction in the 3-point MACE (cardiovascular death, myocardial infarction, stroke)
has been demonstrated in patients with overweight/obesity and established CVD without diabetes is semaglutide

and blood pressure control. [B]

- Treatment selection should take into account the haemodynamic profile of the drug, coexisting heart failure,

- During intensive weight reduction, modification of antihypertensive drug doses should be considered. [C]

The principles of pharmacotherapy for obe-
sity in patients with established cardiovascular
disease (CVD) generally do not differ from the
general principles of obesity treatment; howe-
ver, in this population, the choice of preparations
with documented safety and beneficial effect on
cardiovascular prognosis is of particular importan-
ce [194].

The efficacy of pharmacotherapy is enhanced
by the simultaneous implementation of dietary in-
terventions and regular physical activity, the indivi-
dual adaptation of which is particularly important
in patients with CVD or heart failure.

In patients with chronic coronary syndrome,
post-myocardial-infarction, post-stroke/transient
ischaemic attack (TIA), peripheral arterial disease,
and/or heart failure, the treatment of obesity con-
stitutes an element of secondary prevention.

Overweight and obesity intensify haemodyna-
mic loading, sympathetic nervous system activa-
tion, and RAA system activation, fostering chronic
inflammation and insulin resistance, which lead to
worsening of symptoms, reduced exercise toleran-
ce, and an unfavourable effect on prognosis.

The aim of pharmacotherapy is typically to
achieve 2 10-15% sustained weight reduction, sin-
ce this range of reduction is associated with clini-
cally meaningful improvement in blood pressure,
glycaemic, and lipid control, and reduction in
symptomatic burden. In this group, drugs with
a documented beneficial effect on cardiovascular
risk and a neutral or favourable haemodynamic
profile, acting without adrenergic stimulation, are
preferred.

Semaglutide at a dose of 2.4 mg administe-
red s.c. once weekly is the only preparation for
which, in patients with overweight/obesity and
established CVD without diabetes, a reduction in
cardiovascular risk measured by the 3-point MACE
(cardiovascular death, myocardial infarction, stro-
ke) has been demonstrated, in addition to sub-
stantial weight reduction [157, 195]. Furthermore,
in patients without diabetes with HFpEF, semaglu-
tide 2.4 mg led to a reduction in symptom severity
and a reduction in body weight [196]. Liraglutide at
a dose of 3.0 mg administered s.c. once daily exhi-
bits efficacy in weight reduction and improvement
of cardiovascular risk factors in individuals without
diabetes; in T2DM, the 1.8 mg dose was associa-
ted with a reduction in the risk of cardiovascular
events [161, 197].

The dual GIP/GLP-1receptor agonist tirzepa-
tide, administered at doses of 5-15 mg s.c. once
weekly, is characterised by very high efficacy in we-
ight reduction and improvement of cardiovascular
risk factors; in patients with HFpEF, a reduction in
the composite endpoint comprising cardiovascu-
lar death or worsening of heart failure has been
demonstrated, and in patients with T2DM, a bene-
ficial effect on cardiovascular prognosis has been
confirmed [158, 177, 198].

The naltrexone/bupropion preparation is not
a first-line drug in patients with obesity and co-
existing CVD or heart failure, owing to the risk of
substantial increases in blood pressure and heart
rate; it is contraindicated in uncontrolled hyper-
tension and requires particular caution in patients
with CVD [159, 199].
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Table 12.5.1. Cardiovascular disease and the choice of obesity pharmacotherapy

Disease entity
(established)

Preferred anti-obesity
drugs

Rationale

Potential risks

Stable coronary disease/
post-Ml

Semaglutide 2.4 mg;
alternatively, tirzepatide
or liraglutide 3.0 mg

Semaglutide: reduction
of MACE in CVD without
diabetes

Avoid drugs T HR/T BP
(naltrexone/bupropion
in unstable/poorly controlled
patients)

Post-stroke/TIA
(atherosclerotic)

Semaglutide 2.4 mg;
tirzepatide or liraglutide
as alternatives

Semaglutide: reduction of
MACE including stroke in
CVD without diabetes

Caution with drugs raising
BP/HR; blood-pressure control
is the priority

(limited data)

of HFrEF treatment;
weight reduction may
aid symptomatically but
requires haemodynamic
monitoring

PAD Semaglutide 2.4 mg; Semaglutide: reduction As above; attention to exercise
alternatively, tirzepatide of MACE in CVD without tolerance and wound healing
or liraglutide 3.0 mg diabetes (indirectly: weight reduction helps)
HFpEF Semaglutide 2.4 mg; Semaglutide improves Avoid drugs T HR/T BP;
tirzepatide symptoms, limitations, monitor volume status/BP
and exercise capacity during intensive weight reduction
in HFpEF with obesity; (medication-dose changes)
tirzepatide reduces
the composite endpoint
of CV death or worsening
heart failure
HFrEF Individualisation Priority: optimisation Carefully observe HR, BP,

and tolerance

Arterial hypertension

Semaglutide/tirzepatide
or liraglutide

Typically lower BP
together with weight
reduction (indirect and
haemodynamic effect)

Naltrexone/bupropion
contraindicated in uncontrolled
hypertension; caution even with

controlled hypertension

Atrial fibrillation/
arrhythmias

Typically prefer GLP-1
or GIP/GLP-I

Weight reduction reduces
atrial loading
and the frequency
of episodes (indirect effect)

Avoid drugs potentially T HR;
monitor heart rate with
every therapy

SGLT-2 inhibitors are often used in patients with obesity and CVD due to cardiological indications. The use of these drugs is associated

with moderate weight reduction.

BP - blood pressure, CVD - cardiovascular disease, HR — heart rate, HFpEF — heart failure with preserved ejection fraction, HFrEF — heart

failure with reduced ejection fraction, MACE - major adverse cardiovascular events, Ml — myocardial infarction, PAD - peripheral arterial

disease, TIA — transient ischaemic attack
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12.6. Pharmacological treatment of overweight/obesity
in individuals with T2DM

KEY RECOMMENDATIONS

in diabetes. [Al

- Restoring the appropriate body weight in individuals with T2DM and overweight/obesity is one of the therapeutic goals

treatment. [A]

- Treatment of overweight/obesity in individuals with T2DM encompasses behavioural management and pharmacological

- Loss of 5-10% of body weight improves the metabolic control of diabetes, while loss of 10-15% of body weight or more
modifies the course of diabetes and may lead to its remission. [Al

- In the pharmacological treatment of individuals with overweight/obesity and T2DM, the use of GLP-1-based therapies
is recommended - also due to the antihyperglycaemic action of these medications. [Al

risk factors and improvement of quality of life. [A]

- The benefits of weight loss arise not only from improvement of metabolic control but also from reduction of cardiometabolic

T2DM is regarded as the principal clinical con-
sequence of obesity (see Section 5). Obesity/over-
weight and/or abnormal adipose tissue distribu-
tion occur in approximately 80-90% of individuals
with T2DM. The rising incidence of T2DM is also
associated with the growing epidemic of obesity.
Accordingly, in the therapy of T2DM with accom-
panying overweight/obesity, both non-pharmaco-
logical management (diet, physical activity) and
pharmacological management aimed at weight
loss are recommended. The principles of dietary
treatment and the recommended physical activity
are described in Section 10.

In the pharmacological treatment of obesity
in individuals with T2DM, the following medica-
tions are recommended: GLP-1 receptor agonists
(liraglutide, semaglutide) and the dual GIP/GLP-1
receptor agonist (tirzepatide) — also due to the anti-
hyperglycaemic action of these medications [158,
200, 201]. The use of semaglutide and tirzepatide
is recommended, since these medications produce
the greatest weight-reduction effects. Additionally,
they have cardioprotective properties in individuals
with T2DM (liraglutide at a dose of 1.8 mg, sema-
glutide, tirzepatide) and renoprotective properties
(semaglutide) [190]. In the STEP-2 trial, in which
semaglutide at a dose of 2.4 mg was used in indi-
viduals with T2DM and obesity, a 9.6% reduction
in body weight and a 1.5% reduction in HbA,. were
observed [200]. In the STEP UP T2D trial, with se-
maglutide at a dose of 7.2 mg in individuals with
T2DM and obesity, a 13.2% reduction in body weight
and a 1.7% reduction in HbA,. were obtained [202].
On the basis of the findings of the SURMOUNT-2
trial with tirzepatide, the medication at a dose of
15 mg produced a 14.7% reduction in body weight

and a 2.1% reduction in HbA,. [201]. Other groups
of antihyperglycaemic medications (metformin,
SGLT-2 inhibitors) may also produce weight loss;
however, their effect is substantially smaller (< 5%
weight reduction). It must be emphasised that wo-
men of reproductive age receiving incretin-based
therapies should simultaneously use effective con-
traception (the detailed principles are described in
Subsection 12.8). Where these groups of medications
cannot be used in the therapy of overweight/obesity
in individuals with T2DM, consideration of other me-
dications used in the pharmacological treatment of
obesity and metabolic surgery is indicated.

Before initiating treatment of overweight/
obesity in individuals with T2DM, it is important
to check whether the patient is chronically taking
medications that cause weight gain. These include
glucocorticoids, antipsychotic medications, anti-
allergic medications, and certain antidepressive
therapies. Where chronic use of these medications
is necessary, this should be taken into account in
the choice of therapy for overweight/obesity. In
addition, attention should be paid to symptoms
suggesting an endocrinopathy associated with the
development of obesity and worsening of metabo-
lic control of diabetes (see Section 4).

During the treatment of overweight/obesity in
individuals with T2DM, the use of other antihyper-
glycaemic medications — including insulin — should
be monitored. Chronic therapy is most often as-
sociated with the necessity of reducing insulin
doses (in some cases, discontinuation of insulin is
possible) and of other medications that may cause
hypoglycaemia.

It must be remembered that the effects of treat-
ment of overweight/obesity in individuals with

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)

\ 4

@ Copyright by PTD Publication licensed to Termedia Sp. z 0.0. Further distribution prohibited without the copyright owner's permission.



Clinical guidelines on the management of individuals with overweight/obesity and glucose metabolism disorders — 2026.
Position statement of Diabetes Poland

T2DM concern not only metabolic control and
weight loss. Additionally, beneficial effects on car-
diovascular disease risk factors (lowering of blood
pressure, reduction of lipid concentrations), inhi-
bition of hepatic steatosis and fibrosis in MASLD,
and improvement of quality of life are observed.
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12.7. Pharmacological treatment of overweight/obesity
in individuals with T1IDM

KEY RECOMMENDATIONS

cardiovascular risk and mortality. [B]

- Overweight/obesity constitute a growing clinical problem in individuals with TIDM and substantially increase their

* In individuals with TIDM and coexisting obesity, owing to the limited effectiveness of non-pharmacological management,
pharmacotherapy of obesity should be considered as a substantial or fundamental element of treatment. [E]

- The use of GLP-1 receptor agonists or GLP-1/GIP receptor agonists in the treatment of obesity in individuals with TIDM
may be effective and safe, but requires caution in view of potentially increased risk of hypoglycaemia or ketoacidosis. [A]

is recommended. [E]

- During the initiation and dose selection of pharmacotherapy of obesity in individuals with TIDM, the use of CGM systems

- Pharmacotherapy of obesity is safest in individuals with TIDM using automated insulin delivery (AID) systems. [B]

benefit-risk ratio. [BI

- In individuals with TIDM, the use of lower or moderate doses of GLP-1-based therapies is preferred, in view of the favourable

Overweight and obesity are becoming an in-
creasingly important clinical problem also among
individuals with TIDM [203]. Recent epidemiologi-
cal data indicate that the percentage of patients
with TIDM and overweight/obesity is systematical-
ly rising. For individuals with TIDM, the coexistence
of overweight/obesity is all the more dangerous
given that, irrespective of body weight, individuals
with TIDM are characterised at baseline by sub-
stantially elevated cardiovascular risk [204, 205].
Obesity is an independent risk factor for prema-
ture death in individuals with TIDM [206]. Treat-
ment of obesity in individuals with TIDM should
be conducted with at least equal effectiveness and
consistency as in other patient groups, taking into
account — and in many cases requiring — pharma-
cotherapy. Unfortunately, studies on the treatment
of obesity in individuals with TIDM are lacking.

At present, none of the drugs with a well-
documented role in the pharmacological treat-
ment of obesity is registered for use in individuals
with TIDM. At the same time, in most cases, TIDM
is not on the list of contraindications to the use of
these drugs.

Taking into account the serious health con-
sequences of untreated obesity in individuals
with TIDM and the limited effectiveness of non-
pharmacological management (with the exception
of metabolic surgery), it must be acknowledged
that, in most individuals with TIDM, there is no
alternative to pharmacological treatment. Such
a position has been expressed in the Diabetes Po-
land Guidelines 2026. Most of the available stu-
dies in this area concern GLP-1 receptor agonists
or GLP-1/CIP agonists. Data on other drug classes

used in the treatment of obesity in individuals with
TIDM are very limited or practically non-existent.

12.7.1. Effectiveness of pharmacotherapy
in reducing excess body weight

In the ADJUNCT ONE and ADJUNCT TWO
trials, the addition of liraglutide to insulin therapy
in adults with TIDM produced weight reduction
from 2.2 to 5.1 kg, depending on the dose of liraglu-
tide and the duration of the intervention [207, 208].
Meta-analyses including the use of various GLP-1
receptor agonists in individuals with TIDM indicate
weight reduction of approximately 2-4 kg [209-211].
Studies concerning semaglutide and tirzepatide
indicate the possibility of achieving weight reduc-
tion of 7-10%, even with the use of doses lower
than the maximum [212, 213]. The scale of weight
reduction observed is comparable to the effects
achieved in individuals without diabetes or with
T2DM for corresponding drug doses and baseline
BMI [214]. It must be emphasised that the discon-
tinuation of therapy in individuals with TIDM, as in
other populations, may be associated with the risk
of recurrence of obesity and renewed weight gain.

12.7.2. Safety — hypoglycaemia

In the ADJUNCT ONE and ADJUNCT TWO
trials, the frequency of symptomatic hypoglycaemia
was substantially higher in the groups receiving
liraglutide compared with placebo [207, 208].
In other studies and meta-analyses, a substantial
increase in the risk of hypoglycaemia has not been
confirmed, or has been only marginally higher
than in the placebo group. The risk of hypoglyca-
emia appears to depend on the drug dose and the
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manner of insulin-therapy modification [209-214].
A recent study with semaglutide in patients using
an AID system demonstrated the possibility of safe
weight reduction without increased risk of hypo-
glycaemia or ketoacidosis [215].

12.7.3. Safety — hyperglycaemia
and ketoacidosis

In the ADJUNCT ONE and ADJUNCT TWO
trials, the proportion of patients with hyperglyca-
emia and ketosis was higher for liraglutide than
for placebo, with the risk being greatest in the
first weeks of therapy in ADJUNCT TWO, particu-
larly for the highest dose of liraglutide [207, 208].
The data from meta-analyses are inconclusive —
ranging from a small increase in the frequency of
ketosis to no differences in this respect [209-211].
In the trial with tirzepatide, no cases of diabetic
ketoacidosis were observed [213]. In the meta-
analysis concerning semaglutide, no episodes of
clinically overt ketoacidosis were observed [212].

12.7.4. Safety — other adverse effects

The frequency of other adverse effects in pa-
tients with TIDM — primarily gastrointestinal — was
comparable to that observed in other patient po-
pulations treated with GLP-1 receptor agonists
[207-213]. These symptoms were most often mild
or moderate in nature and rarely led to disconti-
nuation of therapy.

It must be emphasised that, among individuals
with TIDM taking drugs in the therapy of obesity,
there may be women of reproductive age, who
throughout the duration of treatment should use
effective contraception.

In summary, the use of GLP-1-based therapies
in the treatment of obesity in individuals with TIDM
may be effective, and in many situations is necessa-
ry; it requires, however, caution in view of the incre-
ased risk of hypoglycaemia or diabetic ketoacidosis.
This risk is substantially smaller with the use of lo-
wer or moderate drug doses, and with appropriate,
individually tailored modification of insulin therapy.
The use of the maximum doses of these drugs in
this population should be avoided.

12.7.5. Practical guidance on the use

of GLP-1 or GLP-1/GIP receptor

agonists in the treatment of obesity

in individuals with TIDM

The data cited indicate that the use of GLP-1

or GLP-1/GIP receptor agonists in the treatment
of obesity in individuals with TIDM is highly effec-
tive for weight reduction; however, appropriate

precautionary measures are necessary in order to

minimise adverse effects associated with therapy.

In the opinion of the authors of these guidelines,

the use of GLP-1 or GLP-1/GIP receptor agonists in

the treatment of obesity in individuals with TIDM
should be based on the following principles:

1. Treatment should be initiated only in indivi-
duals cooperating well with the therapeutic
team. Owing to the time needed to form an
opinion on the quality of cooperation with the
patient, initiation of therapy at the first or second
medical visit is not advised.

2. Each instance of initiation of pharmacologi-
cal treatment should be preceded by inten-
sive education on the glycaemic effects of the
implemented treatment and the appropriate
modification of insulin therapy.

3. Initiation of treatment requires intensified
glycaemic monitoring by the patient — and ideally
constant use of CGM systems.

4. On the basis of the available data, pharma-
cotherapy is safest in patients using AID, where
adjustment of insulin doses to the falling in-
sulin requirement that accompanies weight
reduction occurs almost entirely automati-
cally (over time, correction of the insulin-to-
carbohydrate ratio and other device settings
may be indicated).

5. Regular monitoring of ketonaemia is recom-
mended, particularly during the period of tre-
atment initiation, dose escalation, reduction of
carbohydrate intake, and during infections and
other clinical conditions that increase insulin
requirements, and in the event of technical
problems with insulin-delivery devices (e.g.
occlusion of an insulin pump infusion set).

6. Patients using methods of insulin therapy
other than AID should remember the need for
adequate, dynamic reduction of insulin doses,
particularly at the start of treatment. Data from
studies in individuals with TIDM treated with
AID - a method that allows objective assess-
ment of changes in insulin requirements and
may indirectly serve as a guide for individuals
with TIDM using other forms of treatment —
indicate that an approximately 10% reduction
in insulin dose may be expected by the end of
the first week of drug use, and an approxima-
tely 20% reduction in dose by approximately
the 10t week of therapy [216].

7. Use of the maximum doses of these drugs should
be avoided.

8. These drugs should not be used in patients on
a ketogenic diet.
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9. Initiation of pharmacotherapy in women of re- The principles of GLP-1receptor agonist use in
productive age must take into account the ab- TIDM in individuals using AID systems (for various
sence of data on the safety of pharmacothera- indications) have been broadly discussed in the

py during pregnancy and pregnancy planning. consensus by Shah et al,, published in 2025 [217].
The use of effective contraception is uncon-
ditionally necessary.
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12.8. Pharmacological treatment of overweight/obesity
in individuals with glucose metabolism disorders
during pregnancy planning and pregnancy

KEY RECOMMENDATIONS

- Diabetes and obesity in the mother are among the strongest risk factors for pregnancy and neonatal complications,
and may negatively affect fetal developmental programming. [Al

- Multidisciplinary, integrated care for women with obesity and glucose metabolism disorders in the pre-conception
period and during pregnancy is essential for the improvement of obstetric outcomes. The recommended period
of preparation for pregnancy is at least 3 months. [B]

- The recommended pre-pregnancy weight loss is 5-10%; even a 5% weight reduction increases the chances of conception,
normal course of pregnancy, and improved obstetric outcomes. [B]

- The basis of treatment of obesity is behavioural modification — encompassing the healthy eating model, regular physical
activity, and psychological support. In many cases, however, simultaneous implementation of effective pharmacotherapy
or bariatric surgery is necessary. [Al

- In pharmacotherapy, the key role is played by incretin-based drugs: GLP-1receptor agonists (liraglutide, semaglutide) and
the dual GLP-1/CIP receptor agonist tirzepatide. These drugs improve metabolic disturbances (glycaemia, lipid profile,

of the reproductive system. [B]

blood pressure, coagulation parameters) and at the same time exert beneficial effects on the functions

8 weeks. [B, C]

- The safety of these drugs in pregnancy has not been confirmed; therefore, during therapy, the use of effective
contraception is necessary. The drugs should be discontinued 4-8 weeks before planned conception; this period will
differ for individual preparations: liraglutide — at least 2 weeks; tirzepatide — at least 4 weeks; semaglutide — at least

- Folic acid supplementation 3 months before pregnancy and until the 12® week of pregnancy and vitamin D,
supplementation until the end of pregnancy are recommended for women with overweight/obesity. (Al

Obesity is a chronic, progressive metabolic
disease with a substantial influence on the repro-
ductive health of women, the course of pregnancy,
and the short- and long-term health of offspring
[218]. In women of reproductive age, excess body
weight and obesity often coexist with glucose
metabolism disorders, which substantially incre-
ases the risk of infertility, obstetric complications
such as gestational diabetes, arterial hyperten-
sion, and pre-eclampsia, and unfavourable meta-
bolic programming of the fetus. Obesity disrupts
the hypothalamic—pituitary—ovarian axis, causing
irregular menstruation, anovulation, and conse-
quently infertility. Adipose tissue, through the se-
cretion of adipokines and inflammatory mediators,
negatively affects oocyte maturation and gamete
quality. Even with normal ovulatory function and
regular cycles, women with obesity more frequ-
ently experience fertility problems and a higher
risk of miscarriage. In women with BMI 2 30 kg/m?,
an approximately 4% decrease in the rate of pre-
gnhancy achievement is observed for every increase
in BMI of 1 kg/m? [219].

Multidisciplinary, integrated care of women
with obesity and glucose metabolism disorders in
the pre-conception period and during pregnancy

is essential for the improvement of obstetric out-
comes [220-224].

When initiating obesity therapy in a patient
of reproductive age, the physician should include
education in family planning. This arises from the
fact that weight reduction substantially increases
fertility, which — without appropriate protection —
may lead to unplanned pregnancy [220].

12.8.1. Pre-conception care
Preparation for pregnancy in a woman with

excess body weight should last a minimum of

3 months — and longer in the absence of expected

weight reduction and improvement of metabolic

parameters. The aims of pre-conception care (pre-

gnancy planning) are as follows [220-224]:

* weight reduction — the recommended pre-
pregnancy weight loss is 5-10% of baseline
weight, with even a 5% loss being associated
with improvement of pregnancy course and
obstetric outcomes;

+ early diagnosis and treatment of comorbid
conditions, including diabetes, arterial hyper-
tension, hepatic, renal, thyroid, and cardiac
function disturbances, as well as consideration
of investigation of OSA - treatment should be

N
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selected in such a way that it can be continued
during pregnancy;
implementation of effective pharmacotherapy
of obesity, aimed at improvement of metabolic
disturbances — disturbances of glucose meta-
bolism, lipids, blood pressure, and coagulation
— with simultaneous beneficial effects on re-
productive system functioning;
consideration of bariatric treatment in women
with BMI > 30 kg/m? and coexisting diabetes;
after bariatric surgery, postponement of pre-
gnancy planning by 12-18 months is recom-
mended, until weight stabilisation and correc-
tion of nutritional deficiencies;
implementation of vitamin supplementation:
» folic acid at a dose of 0.8-5 mg/day for at
least 3 months before conception (a daily
dose of 0.8 mg, double the general-popu-
lation dose, is recommended, including
0.4 mg in the form of active folates); the dose
should be individualised through measu-
rement of serum folic acid concentration
after 4-6 weeks of supplementation; if
the concentration is below 28 nmol/l, an in-
crease in dose to 5 mg/day, until a maxi-
mum of the 12t week of pregnancy, is re-
commended;
» vitamin D5 at a dose of 2000 IU/day, and
after bariatric surgery 4000-8000 IU/day;
absolute cessation of cigarette smoking and
tobacco-like products, and total prohibition
of alcohol consumption;
in case of preparation for assisted reproduc-
tion procedures, analogous methods of pre-
gnancy preparation apply.

12.8.2. Pharmacotherapy

The basis of management in obesity is lifesty-
le modification based on a healthy eating model
and regular physical activity, together with psy-
chological support. In many women, however,
pharmacotherapy is also a necessary element of
treatment.

Pharmacotherapy should be considered in eve-
ry woman with BMI > 30 kg/m?, and in the presence
of even one excess-weight-related complication,
at BMI 2 27 kg/m?2. For women with obesity and
T2DM, TIDM, prediabetes, or other components
of the metabolic syndrome, drugs from the group
of GLP-1-based therapies are recommended: lira-
glutide and semaglutide — GLP-1receptor agonists;
and tirzepatide — the dual GLP-1and GIP receptor
agonist. These drugs, acting centrally, suppress ap-
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petite, and peripherally slow gastrointestinal moti-
lity, thereby prolonging the sensation of satiety. In
women, an improvement in reproductive func-
tions can be expected, since GLP-1receptors are
present in the ovaries, and their stimulation may
reverse the inhibition of gonadotropin secretion,
affecting both indirectly the hypothalamic-
pituitary—ovarian axis and directly the activity of
gonadotropin-releasing hormone (GnRH) neurons
in the hypothalamus [225, 226].

The benefits arising from pharmacotherapy
with incretin receptor agonists encompass weight
reduction with the use of liraglutide, semaglutide,
and tirzepatide, which is associated with preven-
tion or remission of T2DM, improvement of insu-
lin sensitivity, reduction of HbA,, reduction of the
daily insulin dose in women with TIDM, reduction
of androgen concentrations and menstrual distur-
bances and the achievement of ovulatory cycles,
and additionally lowering of blood pressure, im-
provement of the lipid profile, and reduction of
the severity of hepatic steatosis.

Notwithstanding the unquestionable advan-
tages and established position of GLP-1-based
therapies in the treatment of obesity, they do not
constitute universal therapy for all women, owing
to the multifactorial and heterogeneous pathoge-
nesis of obesity. Studies have shown that approxi-
mately 30-40% of women with obesity exhibit
features of emotional eating or dominant, entren-
ched feelings of hunger. A drug of proven efficacy
in the treatment of overweight and obesity asso-
ciated with emotional eating is naltrexone with
bupropion. Even when receiving this drug, the use
of effective contraception is necessary.

Animal studies have shown harmful effects
of liraglutide on embryonic development (inclu-
ding malformations), and safety in humans has not
been fully confirmed. Similarly, direct evidence of
safety for the remaining drugs is lacking — animal
studies have shown that exposure to semaglutide
and to tirzepatide during organogenesis may lead
to fetal malformations and low birth weight, or
miscarriage [227-229].

12.8.3. Contraception during

pharmacological treatment

of obesity

Obesity may reduce the effectiveness of oral

contraceptives because of altered pharmacoki-
netics associated with obesity, of which the patient
should be informed. For this reason, when using
oral contraception, additional non-hormonal con-
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traception should also be employed. The safest
and preferred method of contraception in women
with obesity and diabetes is the use of preparations
containing progestogens (single-component oral
preparations or intrauterine devices) [220-224].

In the case of combined hormonal contracep-
tion — which is permissible but not preferred -
given the 2- to 3-fold elevated risk of venous
thromboembolic disease, a preparation conta-
ining the lowest possible dose of ethinylestradiol
(20-30 pg ethinylestradiol) should always be used.

Pharmacotherapy of obesity must be disconti-
nued immediately in the event of unplanned pre-
gnancy. The time for elimination of the drugs from
the body and the wash-out period before planned
pregnancy should be adapted to the pharmaco-
kinetics of individual preparations, with the recom-
mendation that the drug be discontinued for at
least 5 of its half-lives. Generally, the time for drug
discontinuation is 4—8 weeks before planned con-
ception, with this period differing slightly for indivi-
dual preparations: the duration of action of tirzepa-
tide is approximately 5 days (120 hours); however,
for complete elimination from the body, disconti-
nuation of the drug at least 25-30 days before pre-
gnancy is recommended, and to ensure complete
safety, 60 days before pregnancy. Semaglutide has
a longer half-life of approximately 7 days, mean-
ing that complete drug elimination occurs after
5 weeks. Semaglutide should be discontinued at
least 2 months (8 weeks) before planned con-
ception. Short-acting liraglutide has a half-life of
approximately 13 hours. In theory, therefore, di-
scontinuation of the drug 3 days before planned
conception suffices; however, to maintain a safe
clinical margin, discontinuation of therapy 10-14
days before planned pregnancy is recommended
[227,228,230].

Contraception should be used during pharma-
cotherapy of obesity until elimination of the drug
from the body.

In the period between discontinuation of
pharmacotherapy of obesity and conception, be-
havioural management — encompassing healthy
eating, regular physical activity, and psychological
support — should be continued. In women with
diabetes or prediabetes, metformin therapy may
be continued until the 12" week of pregnancy.
During this period, the risk of renewed weight gain
and worsening of glycaemic control should be rec-
koned with; therefore, maintenance of established
habits and motivational support of the patient are
of pivotal importance.

In the time from drug discontinuation to concep-
tion, the following should be monitored [220-224]:
1. Body weight — the goal is the maintenance of

the achieved weight reduction, with the only

acceptable method of therapy being the con-
tinuation of behavioural management.

2. Glycaemic targets — even in women in whom
normoglycaemia was achieved through phar-
macotherapy, worsening should be expected
after drug discontinuation; in prediabetes this
particularly concerns fasting glycaemia, and
in diabetes — both fasting and postprandial
glycaemia. Possible pharmacotherapy options
include metformin (until the 12t week of pre-
gnancy) and insulin therapy adapted to the gly-
caemic disturbance profile.

The use of CGM is recommended; in the event

of worsening glycaemic control, insulin therapy

should be implemented immediately accor-
ding to general principles.

Glycaemic targets at the pregnancy planning

stage encompass all of the following:

» fasting glycaemia: 70-90 mg/dl;

»  2-hour postprandial glycaemia: < 140 mg/dl;

»  HbA, < 6.5%,;

» on CGM systems: time in range 70-140 mg/

dl > 90% in women with T2DM and GDM,
and >70% in women with TIDM.

3. Other metabolic parameters: blood-pressure
control and optimisation of antihypertensive
treatment, taking into account the safety of
therapy in pregnancy.

12.8.4. Care during pregnancy

The aim of care during pregnancy is the con-
trol of weight gain, glycaemia, and accompanying
diseases. Overweight and obesity are among the
strongest risk factors for gestational diabetes;
investigation in this direction should therefore be
performed immediately upon confirmation of pre-
gnancy, in accordance with the schema presented
in Figure 12.8.1.

1. Goals of weight-gain control (Table 12.8.1)

The recommended values of weight gain for
pregnant women with BMI 2 30 kg/m? are 5-9 kg
for pregnant women with BMI 2 40 kg/m?, minimal
weight gain or no weight gain in pregnancy should
be considered, and in justified cases even a weight
reduction of 5-7 kg, under strict supervision of the
therapeutic team [220, 223, 224].

The approximate daily caloric requirement for
a pregnant woman with overweight is 25-30 kcal/

@
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Y

92-125(5,1-6,9)

>125(>6,9)

Y

A

A75¢gOCTT should
be performed
urgently

Urgently repeat
fasting plasma glucose
measurement
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A

4

Y

In the case of abnormal results - referral to
a reference centre

One-step diagnostic approach: 75 g OCTT
If the result is normal - further diagnostic testing
at 24-28 weeks of gestation

Figure 12.8.1. Schema for diagnosis of glucose metabolism disorders in pregnant women

OGTT - oral glucose tolerance test.

Note: A single fasting glycaemia in a pregnant woman in the first trimester of pregnancy of > 92 mg/dl but < 125 mg/dl cannot serve as the basis

for the diagnosis of hyperglycaemia in pregnancy.

Table 12.8.1. Recommendations for weight gain in pregnancy

Pre-pregnancy BMI Recommended weight gain Recommended weight gain

[kg/m?] [kgl in 2" and 3" trimester
[kg/week]

<185 12.5-18.0 0.51(0.44-0.58)

18.5-24.9 11.5-16.0 0.42 (0.35-0.50)

25.0-29.9 7.0-11.5 0.28 (0.23-0.33)

30.0-39.9 5.0-9.0 0.22(0.17-0.27)

> 40 <5 0.11(0.0-0.15)

Assuming weight gain in the first trimester of pregnancy of 0.5-2.0 kg.

kg of appropriate body weight, and in women with
obesity approximately 20 kcal/kg.

The recommended form of physical activity is
walking for 10—15 minutes, ideally after each sub-
stantial meal.

In all women with overweight and obesity,
consultation with a qualified dietitian is indicated,
particularly in the case of a 1500-1800 kcal/day
diet. Rational use of vitamin supplementation is
necessary.

2. Diagnostic work-up for glucose metabolism
disorders

Note: In pregnant women after bariatric surge-

ry, the OGTT 75 g test is not performed. Carbohy-

drate tolerance can be investigated on the basis
of laboratory measurement of fasting glucose
concentration and HbA,  value, or by use of a CCM
system [223, 224].

In every pregnant woman with excess pre
-pregnancy body weight, irrespective of the re-
cognition of the type of glucose metabolism
disorder, dietary management and moderate, safe
physical activity should be continued, and dietary
education repeated.

In pregnant women with obesity and glucose
metabolism disorders [223, 224]:

1. Glycaemic targets in pregnancy for all pre-
gnant women, irrespective of coexisting con-
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fasting glycaemia: 70-90 mg/dL;

1-hour postprandial glycaemia: < 140 mg/dl;
HbA,: £ 6.5% in the Ist trimester and £ 6.0% in
the second and third trimesters;

on CGM —time in the target range for pregnan-
cy (63-140 mg/dl) > 90% in women with T2DM
and gestational diabetes, and > 70% in women
with TIDM;

the preferred method is CGM systems;

2. The recommended pharmacotherapy in wo-
men with obesity, glucose metabolism disor-
ders, and diabetes does not differ from the
standard therapy of diabetes during pregnancy;
insulin therapy using insulin analogues should
be adapted to the profile of glycaemic distur-
bances:
in gestational diabetes, basal insulin is most
often sufficient;
in T2DM, multiple insulin injections are often
necessary,
in TIDM, therapy with a personal insulin pump
integrated with CGM is preferred;

3. During pregnancy, the following are recom-
mended:
regular blood-pressure monitoring and main-
tenance of values in line with current obstetric
recommendations;
folic acid supplementation during the first
3 months of pregnancy (see pregnancy plan-
ning);
in women after bariatric surgery — monitoring
of vitamin concentrations (D;, B-group vita-
mins, folic acid) and iron;
prophylactic management should be imple-
mented in patients with at least one high-risk
factor or at least two moderate-risk factors.
High-risk factors are: arterial hypertension in
a previous pregnancy and chronic hyperten-
sion, CKD, systemic lupus, antiphospholipid
syndrome, TIDM and T2DM. Moderate-risk
factors include: age > 40 years, first pregnancy,
interval between pregnancies > 10 years, BMI|
> 35 kg/m?, multiple pregnancy, pre-eclampsia
in the mother;

in women with overweight and obesity, consi-
deration of indication for thromboprophylaxis
with low-molecular-weight heparin; pregnant
women with at least grade |l obesity and with
grade | obesity and additional risk factors sho-
uld receive thromboprophylaxis from the start
of pregnancy and throughout the puerperium
with low-molecular-weight heparins at a dose
dependent on body weight before pregnancy;
early prenatal investigation for chromosomal
aberrations and the planning of follow-up
ultrasound examinations for the early detec-
tion of fetal malformations, in accordance with
the standards of perinatal care and the recom-
mendations of the Polish Society of Gynaeco-
logists and Obstetricians.

12.8.5. Postpartum care

After delivery, breastfeeding is recommended
in both women with obesity and women with dia-
betes. A beneficial effect of feeding on postpar-
tum weight reduction and glycaemic control has
been demonstrated. During breastfeeding, beha-
vioural management should be continued. Energy
expenditure during breastfeeding is approximately
400-500 kcal/day, which should be taken into ac-
count in dietary advice for the breastfeeding wo-
man with obesity [223, 224].

In women with obesity in whom glucose meta-
bolism disorders occurred during pregnancy, post-
partum diagnostic work-up should be performed
again in line with the recommendations of Dia-
betes Poland. If disturbances or diabetes persist,
metformin therapy may be implemented [224].

Data on the safety of GLP-1and GLP-1/GIP re-
ceptor agonist use during breastfeeding are lac-
king; for this reason, they should not be implemen-
ted. The use of metformin is permissible (it does
not pass into milk) [231, 232]. The use of metformin
in the prevention of diabetes in women with pre-
vious GDM may also be considered.
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12.9. Pharmacological treatment of overweight/obesity
in individuals with glucose metabolism disorders
treated psychiatrically

KEY RECOMMENDATIONS

- In patients receiving psychiatric treatment, the differential metabolic profile of psychotropic drugs should be taken
into account, and where clinically possible, drugs with lower risk of weight gain and disturbances of carbohydrate
metabolism should be preferred [233-236]. [A]

- In patients with overweight/obesity — particularly those with sudden weight gain, prediabetes, T2DM, or other metabolic
disturbances associated with psychiatric treatment — modification of psychiatric pharmacotherapy should be considered,
provided that this is not associated with a substantial risk of worsening of mental status [234, 236, 237]. [B]

- Metformin may be used in patients receiving psychiatric treatment to limit weight gain and improve metabolic
parameters — particularly in disturbances induced by antipsychotic drugs — although it is not registered for the treatment
of overweight/obesity [238]. [Al

- GLP-1receptor agonists, in particular liraglutide and semaglutide, are an effective option for the treatment of
overweight/obesity in patients receiving psychotropic drugs and may also be used in this population, while observing
standard safety principles [239-243]. [A]

- Tirzepatide may be considered in patients receiving psychiatric treatment with obesity, although data concerning this
population are still limited [243, 244]. [C]

- The combination of naltrexone with bupropion should be used in psychiatric patients with particular caution, taking into
account the current psychopharmacotherapy, the risk of antidepressant polypharmacy, and the risk of seizures. [B]

- In psychiatric patients with obesity, recognition and treatment of coexisting conditions that increase the risk of metabolic
disturbances or impede weight reduction should be sought — such as binge eating disorder, bulimia nervosa, night eating
syndrome (NES), sleep-related eating disorder (SRED), alcohol use disorders, and endocrinological diseases [234]. [B]

- Effective treatment of overweight/obesity in individuals receiving psychiatric treatment requires interdisciplinary care
encompassing cooperation between a psychiatrist, primary-care physician, internist, diabetologist or endocrinologist,

dietitian, psychologist or psychotherapist, and — where necessary — physiotherapist [233-235]. [A]

Patients receiving psychiatric treatment belong
to the high-risk group for overweight/obesity and
glucose metabolism disorders. This risk arises from
the overlap of unfavourable lifestyle, psychopatho-
logical symptoms, biological factors, and the ac-
tion of psychotropic drugs [245-247].

The greatest clinical importance attaches to
antipsychotic drugs — particularly olanzapine,
clozapine, phenothiazines, and chlorprothixene
— which most strongly increase the risk of weight
gain, insulin resistance, and diabetes. Among mood
stabilisers, the greatest metabolic risk is associated
with valproates, and among antidepressants, with
tricyclic antidepressants, mirtazapine, mianserin,
and paroxetine [233, 234, 236].

Some drugs — such as aripiprazole, lurasidone,
ziprasidone, lamotrigine, bupropion, and fluoxeti-
ne — are characterised by a more favourable or re-
latively neutral metabolic profile [234, 236, 2371.

Overweight/obesity and metabolic disturban-
ces in individuals with severe mental disorders
worsen not only the somatic but also the psychia-
tric prognosis, increasing the risk of poorer treat-

ment response, cognitive disturbances, and prema-
ture mortality [245-247].

For this reason, in all patients receiving psy-
chiatric treatment, systematic monitoring of me-
tabolic parameters is necessary from the very start
of psychopharmacotherapy [233-235].

In patients with mental illness, the treatment
of obesity is of particular importance in view of
the elevated metabolic and cardiovascular risk.
Effective management encompasses both non-
pharmacological interventions and pharmacolo-
gical options adapted to the specific features of
this group.

12.9.1. Treatment
Modification of psychiatric pharmacotherapy
Where possible, the choice of psychotropic
drugs with a safer metabolic profile, or switching
to a drug with a more favourable profile, is recom-
mended, together with monitoring of body weight
and glycaemia from the first weeks of treatment.
Such a strategy may limit weight gain, although it is
not always feasible, owing to the need for effective
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control of the symptoms of mental disorders. In
patients treated with olanzapine, clozapine, or qu-
etiapine, where switching to an antipsychotic drug
with low risk is not possible, consideration should
be given to adding aripiprazole or lurasidone —
a strategy that, in single studies in patients with
schizophrenia, has been associated with weight
reduction and improvements in metabolic para-
meters within several weeks [234, 236, 2371.

In the psychopharmacotherapy of a patient
struggling with weight gain or metabolic syndro-
me, additional avoidance — to the extent possible
- of drugs causing daytime sedation and somno-
lence, dry mouth (because of the risk of excessive
consumption of caloric beverages), insomnia, and
constipation is recommended [234, 235].

Pharmacotherapy of overweight/obesity
Metformin - although not registered for the
treatment of overweight/obesity, is most often
used in the context of weight gain and glyca-
emic disturbances induced by antipsychotic
drugs. A meta-analysis published in 2025 has
shown that metformin may reduce body we-
ight by an average of 3—4 kg over 12-24 weeks,
improve insulin sensitivity, and is relatively well
tolerated [238].

GLP-1 receptor agonists (liraglutide, semagluti-
de) demonstrate, in clinical analyses, effective
weight reduction in patients with obesity re-
ceiving psychotropic drugs. In studies in patients
with schizophrenia or other psychiatric disorders
treated with liraglutide, weight loss was greater
than in the placebo group, and semaglutide in
longer follow-up led to substantial weight re-
duction (e.g. up to ~15% of body weight after se-
veral dozen weeks), together with improvement
of glycaemia and the lipid profile [239-243].
Systematic reviews and meta-analyses have
shown that GLP-1 receptor agonists in this po-
pulation are effective and well tolerated, do
not worsen the patients’ mental status, and do
not intensify psychiatric symptoms — in some
studies, improvement of mood and quali-
ty of life has even been observed. It must be
remembered that some psychotropic drugs,
similarly to GLP-1 receptor agonists, increase
the risk of pancreatitis; these are mainly clo-
zapine, valproate, olanzapine, and mianserin —
a fact that requires caution but does not con-
stitute a contraindication to combining these
drugs [239, 243].

Tirzepatide — data on the use of this dual GLP-
1 and GIP receptor agonist in psychiatric pa-

tients are still limited; however, in view of the

many similarities in mechanism of action to

GLP-1 receptor agonists and similar tolerabi-

lity, it can also be used in patients receiving

psychiatric treatment [243, 244].

The naltrexone + bupropion combination may

be considered individually but with caution, in

view of the following aspects:

» it should be analysed whether the patient
at the current stage of treatment requires
an antidepressant such as bupropion, and
whether it will not adversely affect psycho-
pathology;

» it should be checked whether the patient
is not concurrently receiving other antide-
pressants and whether the addition of
bupropion will not become an element of
irrational antidepressant polypharmacy;

» the risk of cumulative pro-convulsive ef-
fects of bupropion with other drugs or with
patient conditions that increase the risk of
seizure should be taken into account.

Other pharmacotherapies investigated in patients
with mental disorders and weight gain

In overweight/obesity accompanying — and

particularly induced by — antipsychotic drugs,

weight reduction and/or improvement of me-
tabolic parameters has been demonstrated

after the addition of [234]:

» topiramate (efficacy of the intervention
confirmed in a meta-analysis, and possibly
additionally associated with improvement
of general psychopathology);

» reboxetine.

Promising preliminary results have been ob-

served with the use of probiotics combined

with a high-fibre diet in patients treated with
olanzapine and experiencing therapy-related

weight gain [234].

12.9.2. Treatment of coexisting conditions

Identification and treatment of coexisting con-
ditions in serious psychiatric disorders that are as-
sociated with increased risk of obesity or metabolic
syndrome should be sought, such as [234]:

BED (also known as binge eating syndrome,

pathological binge eating);

bulimia nervosa;

NES;

SRED;

pathological alcohol use;

endocrinological disorders.
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KEY RECOMMENDATIONS

antihyperglycaemic drugs. [Al

- Surgical treatment of obesity should be considered in persons — including children and adolescents — with T2DM
and BMI 2 35 kg/m?, particularly where conservative treatment of obesity is ineffective and especially in the case
of coexisting other diseases and unsatisfactory glycaemic control with the use of behavioural therapy and

team. [A]

- The procedure should be performed in a centre specialised in metabolic surgery and equipped with a multispecialist

Metabolic surgery is an effective method of
treating obesity and associated diseases — parti-
cularly T2DM [248, 249]. A multidisciplinary appro-
ach permits the appropriate selection of patients
for metabolic surgery and the selection of the ap-
propriate surgical technique.

In 2023, approximately 9100 metabolic surge-
ry operations were performed in Poland (a 5-fold
increase compared with 2014 - to a large extent
thanks to the KOS-BAR programme); in 2025, this
number exceeded 10,000. In Europe in 2021, the
number of procedures was 178,000, and in 2025
approximately 220,000. It is estimated that, world-
wide in 2023, approximately 600,000 bariatric
operations were performed. Despite the rising
number of operations of this type, still < 1% of in-
dividuals with obesity are treated by this method.

13.1. Principles of eligibility assessment
for procedures within the field
of metabolic surgery

1. A procedure within the field of metabolic sur-
gery should be considered in every person
with T2DM and BMI 2 35 kg/m?, particularly
with coexisting additional accompanying dise-
ases — for example, arterial hypertension and
lipid disturbances. In particular, eligibility as-
sessment for procedures of metabolic surgery
should be considered when T2DM and obesity
respond inadequately to pharmacological and
behavioural therapy. This applies also to child-
ren and adolescents [250-252].

2. Assessment for a procedure of metabolic sur-
gery is recommended in every person with BMI|
> 40 kg/m? and T2DM or prediabetes [250, 251].

3. Taking into account the preferences of the
person with T2DM, surgical treatment of obe-
sity may also be considered in individuals with
grade | obesity (BM130.0-34.9 kg/m?) in whom
non-surgical methods (primarily GLP-1-based
therapies) do not produce stable weight re-
duction and improvement of control of ac-
companying diseases [252].

4. For procedures of metabolic surgery in indi-
viduals with T2DM, patients between 18 and
65 years of age are considered eligible [252].
The upper age limit may, in justified cases, be
extended to 70 years, provided that the indi-
vidually considered surgical risk is lower than
the achievable benefits from the operation.
Procedures may be considered in children
2 12 years of age, if there are severe complica-
tions of obesity. Achieving a specific stage of
pubertal development or final body height is
no longer required if the benefits outweigh the
risks [253].

5. Qualification for bariatric surgery should be
carried out by a team of physicians comprising
at least a diabetologist and a general surgeon
with substantial experience in metabolic sur-
gery. It is recommended that, in the multidisci-
plinary team of specialists participating in eli-
gibility assessment, there should additionally
be a cardiologist, pulmonologist, psychologist/
psychiatrist, anaesthesiologist, and dietitian, as
well as a nurse and a social worker [250, 251].

6. In the case of children, the team should inc-
lude a paediatric diabetologist or a specialist
in paediatric endocrinology and diabetology.
The decision on eligibility should be preceded
by at least 12 months of treatment encompassing
modification of diet and physical activity, and —
in selected cases — pharmacotherapy [253].

7. Bariatric procedures in children should be per-

formed exclusively in highly specialised cen-
tres by an experienced interdisciplinary team
providing long-term care [250, 251].

13.2. Types of metabolic surgery
procedures performed

1. Itisrecommended that patients be considered
for surgical procedures performed by mini-
mally invasive techniques (laparoscopy).

2. Inlight of the available trial findings, in indi-
viduals with T2DM and prediabetes, eligibili-
ty assessment for the following procedures
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is recommended in the first instance: laparo-
scopic Roux-en-Y gastric bypass; laparoscopic
mini gastric bypass (one-anastomosis gastric
bypass); laparoscopic sleeve gastrectomy;
laparoscopic biliopancreatic diversion; and la-
paroscopic single-anastomosis duodeno-ileal
bypass (SADI) [250-252, 254].

In children and adolescents, sleeve gastrecto-
my (SG) and Roux-en-Y gastric bypass (RYGB)
are recommended [253].

3. The decision regarding the type of procedure
performed should be made after surgical con-
sultation and individual consideration of the
advantages and disadvantages of each of the
aforementioned methods of metabolic surgery.

4. |t is recommended that, before the decision
on a procedure of metabolic surgery, patients
familiarise themselves with the informed con-
sent forms for the procedure prepared by the
Society of Polish Surgeons. The pre-condition
is obtaining informed consent from the patient
— and, in the case of children, also from the
parents — with full understanding of the nature
of the procedure and the associated risks and
benefits.

13.3. Complications associated
with metabolic surgery in T2DM

In the 30-day period after the operation, mor-
tality associated with the performance of a meta-
bolic-surgery procedure has been calculated at
0.1-0.3%, identical to mortality associated with
laparoscopic cholecystectomy — the risk is descri-
bed as low. Among the most frequently occurring
complications after metabolic surgery procedures
are: anastomotic leak (3.1%), surgical site infection
(2.3%), respiratory complications (2.3%), and ga-
strointestinal bleeding (1.7%) [255-258].

13.4. Assessment of the outcomes
of metabolic surgery in T2DM

T2DM resolves in 40-95% of patients, depen-
ding on its duration, the degree of baseline obesity,
and the type of surgical procedure performed. Re-
solution of prediabetes occurs even more rapidly
[252, 257, 259]. The following method of assessing
the outcomes of surgical treatment of T2DM is re-
commended:

Resolution of disease and accompanying con-
ditions

Resolution of disease may be considered after
the discontinuation of pharmacotherapy, when:

HbA, value is < 6.5%;

the patient does not experience episodes of
hypoglycaemia;

total cholesterol concentration is < 4 mmol/l,
LDL cholesterol < 2 mmol/(;

triglyceride concentration is < 2.2 mmol/|;
blood pressure values are < 140/90 mmHg;
weight loss is > 15% relative to the state at the
time of assessment for surgery.

Improvement in disease course

Improvement in the course of disease after
a metabolic surgery procedure may be considered
when, with reduced doses of drugs taken before
the operation:

HbA, value falls by > 20%;

LDL-C concentration is < 2.6 mmol/(;

blood pressure values are < 140/90 mmHg.

13.5. Recommendations after surgical
treatment of obesity in individuals
with T2DM or prediabetes

1. Every person after surgical treatment of diabe-
tes should permanently remain under the care
of a diabetologist and general surgeon.

2. Permanent supplementation with vitamins and
microelements is necessary in order to prevent
deficiencies.

3. Every child after surgical treatment should
continue to remain under the care of a paedia-
tric diabetologist or paediatric endocrinologist
and diabetologist.

4. Long-term metabolic, nutritional, and psycho-
logical monitoring is necessary, particularly
in children and adolescents, in view of the risk
of vitamin and mineral deficiencies and of re-
currence of diabetes and obesity. DXA monito-
ring until achieving peak bone mass is recom-
mended.

13.6. Pregnancy and metabolic surgery

procedures

1. There are no contraindications to becoming
pregnant in women after procedures of meta-
bolic surgery, provided that 24 months have
elapsed from the date of the bariatric proce-
dure.

2. Before becoming pregnant, and during pre-
gnancy, regular contact with the diabetologist
providing care for the patient is recommen-
ded.
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13.7. Contraindications to metabolic
surgery procedures in individuals
with T2DM or prediabetes

Absolute contraindications:
lack of acceptance by the person with diabetes
or prediabetes of surgical treatment of obesity;

+ alcohol or drug dependence (eligibility for sur-
gical treatment of obesity may be considered
in the case of a documented period of absti-
nence of at least one year);
mental illnesses not amenable to control de-
spite treatment and pharmacotherapy;

* high cardiovascular risk associated with perfor-
mance of the procedure;

* endocrinological diseases constituting the
substrate of obesity (e.g. Cushing's syndrome);
the impossibility of participation in regular,
long-term follow-up after the operation;

*  the 24-month period preceding planned pre-
gnancy, breastfeeding.

Relative contraindications:
increase in body weight in the period directly
preceding the operation, indicating lack of co-
operation with the patient;

* active peptic ulcer disease — requires treatment
before the surgical procedure; in the case of
patients with asymptomatic Helicobacter
pylori infection, eradication before the opera-
tion is recommended but not absolutely neces-
sary;,

* inthe case of individuals treated for cancer in
the past, oncological consultation is necessary,
documenting effective cure of the tumour.

13.8. Metabolic surgery in individuals
with obesity and TIDM
Bariatric surgery in individuals with obesity and
TIDM remains outside standard guidelines, owing
to the paucity of high-quality data and long-term

Position statement of Diabetes Poland

randomised trials. The available trial findings indi-
cate that bariatric surgery has led to substantial
improvement in body weight and cardiometabo-
lic parameters, with moderate improvement in
glycaemic control. The most frequently reported
metabolic complications were episodes of hypo-
glycaemia and ketoacidosis [260].

13.9. Surgical treatment combined
with pharmacotherapy of obesity

Pharmacotherapy of obesity plays an increa-
singly important role in patients after bariatric
operations — particularly in the context of insuf-
ficient weight reduction or secondary weight gain
(weight regain), which affect as many as 20-30% of
patients within several years of the procedure. An-
ti-obesity drugs are used in this group as a supple-
ment to surgical treatment, not as an alternative,
and may be implemented both for the optimisa-
tion of weight reduction after the operation and for
the treatment of obesity recurrence. The greatest
body of data concerns GLP-1 receptor agonists
(liraglutide, semaglutide), which exhibit good ef-
ficacy and safety in this population, leading to
additional weight reduction in the order of 5-10%
with simultaneous improvement of glycaemic con-
trol and metabolic parameters. Pharmacotherapy
may be particularly beneficial in patients after
sleeve gastrectomy (SG), where the risk of secon-
dary weight gain is higher than after gastric bypass.
The individualisation of treatment is of pivotal im-
portance, taking into account the type of proce-
dure, the mechanisms of failure (behavioural vs.
hormonal), the metabolic profile, and treatment
tolerance. In clinical practice, pharmacotherapy
after bariatric surgery now constitutes an integral
element of long-term, multidisciplinary treatment
of obesity [252].
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14. Treatment of overweight/obesity
in children and adolescents with glucose

metabolism disorders

KEY RECOMMENDATIONS

+In all children and adolescents with obesity and glucose metabolism disorders — including TIDM and T2DM, monogenic
diabetes, and genetic syndromes — treatment of excess body weight should be conducted long term, in parallel with
diagnostic work-up, monitoring, and treatment of obesity-disease complications (arterial hypertension, dyslipidaemia,
MASLD, obstructive sleep apnoea, PCOS, psychosocial problems). [A]

important element of therapy. [A]

-In all children and adolescents, behavioural therapy (preferentially family-based) should be implemented, encompassing
lifestyle modification — including dietary management and appropriate physical activity. Health education is a very

of coexisting complications. [A]

- Pharmacotherapy of obesity in children and adolescents (typically aged 2 6 years) should be considered as treatment
additional to behavioural therapy in the case of insufficient response — particularly in severe obesity and/or in the case

- In adolescents with obesity, the drugs with the best-documented efficacy in reducing body weight and obesity-related
complications are GLP-1 receptor agonists: semaglutide and liraglutide. [A]

risk of diabetic ketoacidosis and hypoglycaemia). [El

- In children with TIDM, pharmacotherapy of obesity requires particular diabetological supervision (modification of insulin
doses, continuous glucose monitoring, principles of ketone monitoring, and implementation of strategies reducing the

SGLT-2 inhibitors may alternatively be considered. [A]

- In children and adolescents with T2DM, glucose-lowering drugs that simultaneously favour weight reduction —
particularly GLP-1-based therapy - should be preferred as part of the strategy of treating T2DM with obesity.

+SGLT-2 inhibitors are not recommended as adjunctive therapy in the treatment of obesity in children with TIDM, owing to
the increased risk of diabetic ketoacidosis — including euglycaemic — and the weak effect on weight reduction. [B]

- In children and adolescents with overweight/obesity and prediabetes, glucose-lowering drugs that simultaneously favour
weight reduction - particularly GLP-1 analogues — should be preferred. [A]

- In adolescents with severe obesity and/or its intensified complications — including T2DM - bariatric treatment in a referral
centre should be considered in the absence of efficacy of pharmacotherapy or where it cannot be used. [B]

- In monogenic and syndromic obesity, targeted treatment in a specialist centre should be considered. [A]

In recent years, a substantial increase in the
prevalence of obesity in children and adolescents
— including severe obesity — has been observed.
This phenomenon is associated with the growing
prevalence of glucose metabolism disorders, inclu-
ding T2DM, in the developmental-age population.
At the same time, the proportion of overweight
and obesity is rising among children and adole-
scents with TIDM and other types of disease (see
Section 2) [203].

In a substantial proportion of patients with
obesity, metabolic and end-organ complications
develop (see Section 5), justifying the necessity of
implementing effective treatment methods direc-
ted at weight reduction and reduction of adipose-
tissue content, and at the prevention of the deve-
lopment of obesity-disease complications or their
regression [9, 110].

14.1. Diagnostic work-up for obesity
in children and adolescents

In children and adolescents, excess body weight
is defined on the basis of the BMI value referred to
age- and sex-specific centiles. Individual scientific
societies adopt different threshold values for the
diagnosis of overweight and obesity [9].

Diabetes Poland adopts the position that
the Polish OLA/OLAF centile charts should cur-
rently be used; according to these, overweight is
defined as BMI > 85t centile, and obesity as BMI
> 97t centile. In further investigation, the body's
adipose tissue content should be assessed. Direct
measurement of adipose tissue can be perfor-
med by densitometry (DXA, the gold standard)
or by bioimpedance. In everyday clinical practice,
anthropometric measurements are of particular
importance — including waist circumference and
hip circumference.
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Abdominal obesity is recognised at a waist cir-
cumference > 90 centile for sex and age. Addi-
tionally, the WHtR may be calculated; abdominal
obesity is recognised at WHtR > 0.5 (see Section 1).

14.2. Diagnostic work-up and
monitoring of obesity-disease
complications

After the diagnosis of obesity, an assessment
of its complications and comorbidities should be
conducted in parallel. This encompasses, among
other things, blood-pressure measurement, assess-
ment of the severity of glucose metabolism disor-
ders, the lipid profile, hepatic function and mor-
phology, investigation of obstructive sleep apnoea,
assessment for PCOS, and assessment of mental
health (see Section 5). Treatment of obesity and
its complications should be conducted in parallel
with the establishment of therapeutic goals (see

Section 8).

14.3. Non-pharmacological
interventions in obesity

The standard of management in all paediatric
patients with obesity is the implementation of
behavioural therapy encompassing lifestyle mo-
dification — including dietary management (see
Subsection 10.1) and appropriately tailored phy-
sical activity (see Subsection 10.2). An important
element of therapy is psychological support (see
Subsection 10.3). The family approach and consi-
deration of the child’s environment are of pivotal
importance. In this age group, social and family
barriers affecting adherence to therapeutic recom-
mendations play a particularly large role. A highly
important element of therapy is health education
(see Section 9).

In the paediatric population, the goals of obe-
sity-disease therapy must take into account nor-
mal somatic and pubertal development. Energy
restrictions and elimination diets should be con-
ducted under the supervision of a paediatric team,
in particular a dietitian.

In children with diabetes, the type of diabe-
tes, the risk of hypoglycaemia and diabetic keto-
acidosis, the insulin-therapy regimen, and the use
of diabetes technologies (CGM systems, insulin
pumps, AID systems) should additionally be taken
into account.

14.4. Pharmacotherapy of obesity
In children and adolescents with obesity and
glucose metabolism disorders, pharmacotherapy
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should be considered after the failure of intensive
behavioural treatment — particularly in patients
with severe obesity and in the case of coexisting
obesity-disease complications [138]. Pharma-
cological treatment should be introduced after
3-6 months of lack of effect of behavioural the-
rapy or in a situation of patient non-adherence.
Drugs with documented efficacy in paediatric trials
and approved for use in this age group should be
preferred. At present, the drugs registered in Po-
land for the treatment of obesity in children and
adolescents are GLP-1receptor agonists: semaglu-
tide (from age 12 years) and liraglutide (from age
6 years). Behavioural treatment should be continu-
ed in parallel with pharmacotherapy.

14.4.1. Children and adolescents with TIDM

The aim of treating obesity in patients with
TIDM is reduction of BMI while maintaining meta-
bolic safety and without an increased risk of hypo-
glycaemia, ketonaemia, and diabetic ketoacidosis.

At present, only sparse data are available con-
cerning the use of pharmacotherapy directed at the
treatment of obesity in children with TIDM. For this
reason, in clinical practice, data from paediatric trials
in the general population with obesity and from
trials in adults with TIDM and obesity are used [217].

Taking into account the favourable findings of
trials of obesity treatment in children with the use
of GLP-1 receptor agonists, their administration
may also be considered in adolescents with TIDM
and obesity [261]. Particular attention must, howe-
ver, be paid to the risk of acute complications of
diabetes. Insulin therapy should always be optimi-
sed with regard to weight loss and reduced appe-
tite (see Section 12.7).

Therapy with GLP-1 receptor agonists (sema-
glutide or liraglutide at anti-obesity doses) may be
conducted in adolescents with TIDM and obesity
only in an experienced centre of paediatric dia-
betology, with the application of an insulin-dose-
reduction protocol, continuous glucose monito-
ring, and clear principles of ketone monitoring
(see Section 9). Optimally, treatment should be
conducted using AID.

[t must be emphasised that, in the develop-
mental-age population, greater glycaemic varia-
bility and the influence of pubertal development
on insulin sensitivity, together with frequent non-
adherence to the principles of diabetes therapy,
may substantially increase the risk of acute com-
plications of diabetes compared with the adult
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In 2025, a meta-analysis was published con-
cerning the use of metformin in adolescents aged
10-19 years with TIDM. It was found that metfor-
min therapy at a dose of < 2000 mg/day is asso-
ciated with a small weight reduction, reduced in-
sulin requirements, and limitation of weight gain.
For this reason, metformin may be considered in
adolescents with TIDM and obesity — particularly
in the case of high insulin requirements and the
presence of features of insulin resistance, espe-
cially when more effective pharmacotherapy is not
available. Substantial or sustained improvement in
HbA, values, however, or significant weight reduc-
tion, should not be expected. Metformin should
not be used in individuals with HbA,. > 9%.

SGLT-2 inhibitors are not recommended as
therapy aimed at weight reduction in children with
TIDM, owing to the increased risk of developing
diabetic - including euglycaemic — ketoacidosis,
and the absence of documented substantial we-
ight reduction with the use of these drugs.

Treatment of obesity in children and adole-
scents with pre-clinical stages of TIDM is also indi-
cated. According to the accelerator hypothesis, hi-
gher BMI accelerates manifestation of the disease.

14.4.2. Children and adolescents
with T2DM or prediabetes

T2DM treatment in children and adolescents
should be conducted in line with current Diabetes
Poland guidelines, preferring drugs that support
weight reduction and improvement of cardiome-
tabolic risk [224].

In adolescents, metformin remains the basic
therapy, provided it is well tolerated. In the case of
insufficient metabolic control and coexisting obe-
sity, the use of GLP-1-based therapy and/or SGLT-2
inhibitors (e.g. empagliflozin — data from the DINA-
MO trial) should be considered [262-264].

In situations where weight reduction is a pri-
mary therapeutic goal (e.g., in cases of severe obe-
sity and/or obesity-related complications), treat-
ment strategies with proven efficacy in reducing
BMI in adolescents — particularly GLP-1 receptor
agonists and dual GLP-1/GIP receptor agonists —
should be preferred as part of a comprehensive
treatment approach, in accordance with their re-
gulatory approval and availability [265].

It must be remembered that intensive lifestyle
intervention together with metformin use in ado-
lescents with T2DM has limited efficacy, and phar-
macotherapy frequently requires escalation.

14.4.3. Other types of diabetes — including
genetically determined diabetes -
with coexisting obesity

In a child with obesity and diabetes of atypical
phenotype, a differential diagnostic work-up should
be considered - e.g. maturity-onset diabetes of
the young (MODY), mitochondrial diabetes, and
other syndromic diabetes — since the choice of anti-
diabetic treatment and the risk of complications
depend on the aetiology of the disturbances.

Treatment of obesity in monogenic diabetes
should be conducted analogously to that in the
general population (lifestyle modification and anti-
obesity pharmacotherapy in line with age and re-
gistration), unless targeted therapy exists for the
given cause of obesity.

In children with severe early-childhood obe-
sity and hyperphagia, investigation for monogenic
obesity should be considered. In monogenic and
syndromic obesity, treatment should be conduc-
ted in a multidisciplinary manner (endocrinologist/
diabetologist, hepatologist, nephrologist, cardiolo-
gist, ophthalmologist, dietitian, psychologist).

In children with Bardet-Biedl syndrome and
severe early-childhood obesity with hyperphagia,
targeted treatment with setmelanotide (an MC4R
agonist) should be considered in a referral centre,
in line with eligibility criteria and availability [266].
A phase 3 trial demonstrated clinically meaningful
reduction of body weight and hunger in patients
with Bardet-Biedl syndrome.

In Alstrém syndrome, setmelanotide is not
currently recommended therapy. Therapeutic de-
cisions require individualisation, and in clinical
practice, strategies as in multifactorial obesity are
more frequently used (including GLP-1 receptor
agonists, if eligibility criteria are met and there are
no contraindications).

14.4.4, Consequences of GLP-1-based
therapy use in children
and adolescents with dysglycaemia
and obesity
Owing to the relatively short period of use of
GLP-1-based therapies in children and adolescents,
it is difficult to assess the long-term consequences
of their chronic use. It must be remembered that
the balance between energy intake and expendi-
ture affects key growth hormones — including GH
and IGF-1[2671.
The mechanism of action of GLP-1-based the-
rapies — encompassing appetite suppression and

®

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)

@ Copyright by PTD Publication licensed to Termedia Sp. z 0.0. Further distribution prohibited without the copyright owner's permission.



Clinical guidelines on the management of individuals with overweight/obesity and glucose metabolism disorders — 2026.

reduction of the pleasure derived from eating
(anti-hedonic action) - may potentially disturb
this balance during critical periods of growth and
development. Additional attention is paid to the
possible influence of these drugs on muscle-mass
development (risk of sarcopenia) and on achieving
peak bone mass [268, 269].

Before the implementation of pharmacothe-
rapy, contraindications, the risk of adverse effects
(including gastrointestinal symptoms and chole-
lithiasis), potential interactions with concurrently
used drugs, the patient’'s mental health status, and
the family’s readiness for lifestyle change and the-
rapy monitoring should be assessed. In individuals
treated with insulin, the family’s ability to modify
insulin dosing should additionally be assessed —
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particularly when methods other than AID systems
are used.

14.5. Metabolic/bariatric treatment

In adolescents with severe obesity and its com-
plications (including T2DM), in the absence of ef-
ficacy of pharmacotherapy or where it cannot be
used, bariatric treatment performed in a referral
centre should be considered.

Determining eligibility for bariatric treatment
requires assessment of the patient’s psychosocial
maturity, psychiatric consultation, stable family
support, analysis of the risk of nutritional deficien-
cies, and the planning of long-term monitoring.

The management algorithm in children and
adolescents with obesity is presented in Section 16.
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15. Treatment of overweight/obesity
in individuals over 65 years of age
with glucose metabolism disorders

KEY RECOMMENDATIONS

- When initiating therapy in individuals with overweight/obesity and glucose metabolism disorders over 65 years of age,
therapeutic goals should be individually assessed depending on the patient’s health status, comorbidities, complications
of diabetes, cognitive abilities, and social and living conditions. [B]

and assessment of energy and protein intake. [C]

- Regular, comprehensive assessment of the nutritional status of older individuals is recommended, encompassing
changes in body weight, risk of malnutrition, and assessment of muscle function and strength — and not BMl alone -

- The diet of older individuals should take into account the increased risk of dehydration; regular assessment of hydration
and adaptation of meal consistency and structure to chewing and swallowing capabilities is recommended. [B]

- The initiation of pharmacotherapy of overweight/obesity in this age group should be accompanied by dietetic
consultation, and pharmacologically induced weight reduction should be combined with appropriate protein intake,
resistance training, and monitoring of muscle function and functional parameters. [A]

Diabetes and obesity in older individuals are
characterised by substantial clinical heterogene-
ity arising from differences in functional status,
the presence of comorbidities, frailty, sarcopenia,
and cognitive and social limitations. The aging
process is associated with unfavourable changes
in body composition, including an increase in the
proportion of visceral adipose tissue and pro-
gressive loss of skeletal muscle mass and quality,
which increases the risk of sarcopenia and sar-
copenic obesity, and impedes the use of physical
activity [270, 271].

In this population, interventions directed so-
lely at weight reduction may intensify undesirable
loss of fat-free mass, worsen physical performan-
ce, and increase the risk of falls and loss of inde-
pendence. In consequence, the goals of treatment
of obesity in individuals aged 2 65 years should
encompass improvement of functioning, quality
of life, and metabolic control, with simultaneo-
us protection of muscle mass and function — not
be directed exclusively at weight reduction. Such
an approach to weight reduction is important in
every age group; however, it is of particular impor-
tance in individuals aged > 65 years [118, 272].

15.1. The importance of comprehensive
nutritional assessment
Dietary treatment of individuals aged 2 65
years with diabetes and obesity should always be
preceded by multidimensional nutritional assess-
ment, encompassing not only body weight and
BMI but also analysis of body composition, func-

tional fitness, and the presence of features of mal-
nutrition, sarcopenia, and frailty, and assessment of
dietary intake with respect to energy and nutrient
consumption. In the older population, BMI has
limited diagnostic value, since it does not reflect
the redistribution of adipose tissue and the loss of
muscle mass [271].

Nutritional status assessment should encom-
pass screening for the risk of malnutrition (e.g. Mini
Nutritional Assessment — Short Form; MNA-SF),
analysis of the dynamics of body weight chan-
ges, and identification of unintended weight loss,
which in older individuals is associated with an in-
creased risk of complications, hospitalisation, and
mortality, irrespective of baseline body weight.
During intentional weight reduction, regular mo-
nitoring of nutritional status is necessary in order
to distinguish desired loss of adipose tissue from
unfavourable loss of fat-free mass [270, 273].

15.2. Goals of nutritional treatment
in older persons

The fundamental aim of nutritional therapy
in older individuals with diabetes and coexisting
obesity is achieving optimal metabolic control -
particularly glycaemic control — while maintaining
or improving physical fitness and quality of life.
Clinically meaningful weight reduction (typically
a few percent of baseline weight) may bring meta-
bolic benefits; however, in older persons, it should
be achieved in a cautious, gradual, and monitored
manner, with individual assessment of the benefit-
to-risk balance.
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In clinical practice, therapeutic success in in-
dividuals aged 2 65 years encompasses impro-
vement of exercise tolerance, reduction of pain
and obesity-related symptoms, improvement of
glycaemic control and cardiovascular risk factors,
and the maintenance or improvement of muscle
strength and motor function. In some patients -
particularly those with frailty, sarcopenia, advan-
ced comorbidities, or cognitive disturbances -
the maintenance of stable body weight may con-
stitute a more appropriate goal than its further re-
duction [270-272].

15.3. Planning energy intake and energy
deficit

In older persons, careful planning of energy
intake is recommended, taking into account re-
duced total energy expenditure and reduced me-
tabolic reserve. In the case of weight reduction,
the energy deficit should be moderate, with em-
phasis on high nutrient density of the diet. Exces-
sive restriction of energy intake increases the risk
of protein — energy malnutrition and accelerated
loss of muscle and bone mass [272].

Quantitative dietary assessment should en-
compass analysis of actual energy and macro-
nutrient intake (on the basis of dietary history or
a food diary), with particular attention to prote-
in intake. Ensuring adequate protein intake con-
stitutes a precondition for the safety of reducing
therapy, and its deficiency is one of the principal
risk factors for sarcopenia and worsening fitness.
The distribution of remaining macronutrients sho-
uld be set individually, taking into account glyca-
emic control, lipid profile, comorbidities, and pa-
tient preferences [118, 272].

15.4. Protein as a key element
of dietary therapy after age 65

One of the most important particularities of
dietary treatment in this age group is the incre-
ased protein requirement, arising from the ana-
bolic resistance of skeletal muscle. In individuals
aged 2> 65 years, protein intake of at least 0.8 g/kg
body weight/day is recommended, with considera-
tion of higher intake (e.g. 1.0-1.5 g/kg body weight/
day) in individuals with diabetes, chronic diseases,
those at risk of sarcopenia, or undergoing weight
reduction, after individual assessment of clinical
status and renal function.

Of substantial importance is not only total
protein intake but also its distribution throughout
the day. The intake of protein in 3—4 meals daily,
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with the provision of approximately 20-30 g of
protein per single meal, is preferred — this promo-
tes the stimulation of muscle protein synthesis.
Attention should be paid to protein quality, with
preference for sources of high biological value rich
in leucine; in plant-based diets, appropriate com-
bination of protein sources is necessary [274].

15.5. Dietary quality and dietary
patterns

In older persons, qualitative assessment of the
diet is of equal importance to its energy value.
It should encompass analysis of meal nutrient den-
sity, dietary diversity, and the frequency of con-
sumption of products that are sources of protein,
dietary fibre, vitamins, and minerals. A diet of low
nutrient density may coexist with micronutrient
deficiencies, even with excessive energy intake.

Dietary patterns of documented metabo-
lic and functional benefits are preferred, such as
the Mediterranean diet, DASH diet, or flexitarian
models — characterised by high intake of vegetab-
les, fruit, wholegrain products, legumes, fish, nuts,
and fermented dairy products, with simultaneo-
us restriction of highly and ultra-processed foods.
Qualitative assessment of the diet should also take
into account the regularity of meal consumption,
portion size, and adaptation of the consistency
and structure of dishes to chewing and swallowing
capabilities.

In older persons, dietary recommendations
should take into account aspects characteristic of
this age group. In some older patients, decreased
appetite occurs; for this reason, the diet used sho-
uld take into account limitations arising from this
disturbance so as not to increase the risk of mal-
nutrition. In addition, a common problem in this
age group is constipation; the use of dietary com-
ponents rich in soluble fibre, which will facilitate
- or at least not impede - the bowel-emptying
process, is therefore advised [118, 272].

15.6. Dietary treatment and incretin-
based pharmacotherapy in older
persons

In individuals aged 2 65 years treated with
GLP-1-based therapies, particular caution is neces-
sary. These therapies, although effective in redu-
cing body weight and improving glycaemic con-
trol, may increase the risk of excessive weight loss,
dehydration, malnutrition, excessive reduction of
appetite, and loss of fat-free mass. In this group,
slower dose escalation and frequent assessment
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of treatment tolerance and nutritional status are
recommended.

Pharmacologically induced weight reduction
should always be combined with appropriate pro-
tein intake, resistance training, and monitoring
of muscle function and functional parameters —
the so-called muscle-protection package [275-277].

15.7. The importance of physical
activity and functional monitoring
After initial determination of the patient’s indi-
vidual risk and exercise capacity, physical activity
characterised by a slow start and slow finish, with
avoidance of straining and breath-holding exerci-
ses and with attention to the risk of injury — parti-
cularly the risk of developing diabetic foot disease
- should be recommended.
In line with WHO guidelines, older individuals
are recommended to perform aerobic physical ac-
tivity of moderate intensity for at least 150-300 mi-

nutes, or of high intensity for at least 75-150 minu-
tes, or an equivalent combination of moderate- and
high-intensity activity [278].

Older individuals should also perform resistan-
ce exercises of moderate or high intensity streng-
thening the muscles, encompassing all major musc-
le groups, on at least 2 days per week, in order to
counteract sarcopenia (loss of muscle mass and
strength).

In order to increase functional capacity and
prevent falls, as part of weekly physical activity,
older individuals should engage on at least 3 days
per week in multicomponent physical activity that
emphasises functional balance and strength tra-
ining of moderate or high intensity [273, 278].

Older individuals should limit the time spent
in a sitting position. Replacing sitting time with
physical activity of any intensity (including low in-
tensity) provides health benefits [118, 271, 273].
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16. Organisation of care for individuals
with overweight/obesity, risk factors
for the development of diabetes, and glucose

metabolism disorders

R O DATIO

- Prevention of obesity should take place in the setting of primary health care.

- The primary-care physician, in assessing accompanying disorders and possible secondary causes of obesity, takes the
decision on referral of the patient to a diabetology specialist.

and physiotherapists.

- Treatment of obesity in a patient with glucose metabolism disorders requires comprehensive engagement
of the diabetology therapeutic team — physicians, nurses providing education or educators, and dietitians, psychologists,

specialist care in diabetology.

- Treatment of individuals with obesity requires medical visits constituting a separate provision within ambulatory

- Education of patients with obesity requires educational, dietetic, psychological, and physiotherapeutic consultations,
which should constitute separate provisions within ambulatory specialist care in diabetology.

- The development of an interdisciplinary therapeutic pathway for patients requiring bariatric surgery should be sought.

- In children and adolescents, management should be individualised and encompass active engagement
of the patient’s family. Regular follow-up visits and care coordination by a single attending physician should be ensured,
with consideration of preparation for transition from paediatric to adult diabetological care..

The care of patients with obesity requires
structural and systemic solutions [1, 279]. The limi-
ted number of procedures within the package of
guaranteed health benefits and the limitations on
the provision of services within healthcare make
it necessary to refer to ambulatory specialist care
only those patients whose treatment in primary
health care is ineffective. The therapeutic pathway
on the basis of which patients should be referred
to a diabetology clinic is presented in Figure 16.1.

As part of the reform of the Polish healthcare
benefit system and the Inverted Pyramid of Servi-
ces project, supported by the European Union
(European Funds for Social Development), a pac-
kage of visits has been developed enabling com-
prehensive and coordinated care for the patient
with obesity. The introduction of these provisions
should be accompanied by the assurance of ap-
propriate funding and the standardisation of ac-
tion in clinical practice.

The decision on referral of patients to the
diabetes outpatient clinic should be preceded
by physical examination and the performance of
basic laboratory investigations — particularly a full
diagnostic work-up defining the type of glucose
metabolism disorder. A further factor determining
the mode of patient referral is assessment of car-
diovascular risk.

16.1. Organisational requirements

The requirements for diabetes outpatient cli-
nics are set out in the Diabetes Poland Clinical
Guidelines [224].

Of pivotal importance for the effective treat-
ment of obesity is the educational infrastructure
— that is, separate rooms for group or individual
education, equipped with educational tools, inc-
luding multimedia.

In the education and self-education of pa-
tients, digital methods should be used, including
tele-education, webinars, mobile applications, and
reliable websites.

Teleconsultations may complement care and
be used for motivational purposes and for the sup-
port of behavioural therapy. Additionally, during
remote visits, the use of pharmacotherapy, its
adverse effects, and any change in dosing should
be monitored.

A further piece of equipment necessary for the
treatment of patients with obesity is a body com-
position analyser. Body composition assessment
using bioelectrical impedance should be perfor-
med before the start of treatment and during it.

In the clinic, the patient should be given the
opportunity to use a dietetic consultation and/
or be referred for a psychological consultation if
required [117]. In addition, initial eligibility assess-
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ment for surgical treatment of obesity — taking
into account the indications and any contraindi-
cations for surgical treatment — should take place
in the clinic.

16.1.1. Dietetic consultation

In Poland, the implementation of dietary edu-
cation in diabetes outpatient clinics is justified for
the realisation of the provision of care for patients
with obesity [224]. Dietetic consultation should
be provided as a separate service, on the order of
the physician in the diabetes outpatient clinic, and
requires the maintenance of separate documen-
tation.

Dietetic consultation should encompass: as-
sessment of the patient’s habitual eating pattern,
nutritional diagnosis, establishment of the goal
and assumptions of dietary intervention, dietary
intervention (individual and/or group counsel-
ling), creation of dietary plans taking into acco-
unt the energy deficit aimed at weight reduction,
monitoring of the eating pattern and assessment
of therapeutic effects, and correction of dietary
assumptions in the case of failure to achieve the
established therapeutic goal. The recommenda-
tions conveyed should be adapted to the patient’s
cognitive abilities, and - in the case of disabled
persons — also to the needs and competences of
their caregivers. The educational process during
the dietetic consultation should take into account
accompanying diseases, the patient’s clinical sta-
tus, and the current model of treatment — particu-
larly insulin therapy.

In the case of patients with T2DM, in whom
weight reduction may be the dominant element
of treatment [171], the discontinuation of insulin
therapy may be achievable, which constitutes a cli-
nically substantial change for patients but will also
save money for the healthcare system.

The dietetic consultation should conclude
with the issuing of the most important recommen-
dations in written form.

Duration of the consultation: 45 minutes.

16.1.2. Psychological consultation

The psychological consultation should be con-
ducted by a clinical psychologist or psychothera-
py specialist experienced in working with patients
with metabolic diseases, on the order of a physi-
cian or at the request of the patient. The aim of the
consultation is to support the patient in adapting
to the diagnosis of obesity as a disease, in coping
with the emotional aspects of obesity, and in moti-
vating lifestyle change [37].
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Indications for referral:

depressive or anxiety symptoms coexisting

with obesity;

low motivation for lifestyle change;

difficulties in emotion regulation (e.g. eating

under the influence of stress, loneliness);
recognised eating disorders (emotional eating,
night eating);

negative body image and low self-esteem;

difficulties in social relationships, stigmatisa-

tion, withdrawal;

lack of effects in weight reduction despite re-

peated attempts.

The psychological consultation should conclu-
de with the issuing of the most important recom-
mendations in written form.

Duration of the consultation: 45 minutes.

16.1.3. Physiotherapeutic consultation

In selected cases, the patient should be refer-
red for a physiotherapeutic consultation, thanks to
which an increase in physical activity will be con-
ducted in a manner safe for the musculoskeletal
system.

16.1.4. Benefits of treating obesity
for patients and the payer

Reduction of costs associated with the treat-
ment of complications of obesity and diabetes.
Reduction of expenditure on medications.
Increase in treatment effectiveness.
Prevention of T2DM [171, 2801.
Improvement of quality of life.

16.2. Particularities of the organisation
of care for children and adolescents

The organisation of care for children and ado-
lescents with obesity and glucose metabolism di-
sorders shows substantial particularities compared
with care for adults, arising from the specifics of
the physical and psychosocial development of the
paediatric patient and the need to involve legal
guardians.

Care should be conducted by a therapeutic
team comprising a specialist physician in paedia-
tric endocrinology and diabetology (or a physi-
cian undergoing specialist training after at least
the first year of training), a dietitian, a physiothera-
pist, a psychologist, and — in justified cases — also
a child and adolescent psychiatrist [9, 110].

The basic organisational model is the family-
centred approach, in which therapeutic interven-
tions encompass both the patient and the family

Current Topics in Diabetes 2026 | Curr Top Diabetes, 2026; 6 (2)
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Primary Health Care
BMI 2 85" percentile for age and sex and/or waist circumference > 90t percentile and/or WHtR > 0.5

Y

Assessment of possible causes of obesity and its complications
Patient interview and physical examination, fasting blood glucose, OGTT, HbA,, complete blood count, ALT, AST, TSH,
T4, lipid profile, lipoprotein(a) > 16 years of age, creatinine, uric acid, abdominal ultrasound

Scheduled referral to
a paediatnc diabetes
center

Urgent referral to
a paediatric diabetes
center

Y Y

care; if treatment
is ineffective, referral to
a specialist clinic
that treats childhood
obesity (outpatient:
diabetes clinic,

Diagnostic testing to determine the causes of glucose

IAA, IA-2,ZnT8, and possibly ICA)
Diagnostic testing for cementations of obesity
(see Chapter 5)

metabolism disorders (required antibody testing: anti-GAD,

endocrinology clinic,
metabolic disorders
clinic)

Y Y
Diagnosis of glucose metabotm disorders No glucose metabolism disorders
Y Y y Y
Diabetes Prediabetes No complications Complications of obesity
related to obesity — or morbid obesity:
\ v further care in primary referral to an outpatient

clinic specialising
in the treatment of
childhood obesity
diabetes clinic,
endocrinology clinic,
metabolic disorders
clinic)

Y
Implementation
of antidiabetic drug
therapy based on the
type of diabetes

Y Y
Counseling: educational, dietary, psychological,
and, as needed, physical therapy
Implementation of behavioural treatment for obesity

(Chapters 9 and 10)

Y

Assessment of treatment effectiveness —
visits every 3—4 months

Y

Initiation of pharma
(Chap

cological treatment
ter 14)

Y
If pharmacological treatment is ineffective or cannot
be used, bariatric treatment for obesity should be
considered (Chapter 13)

Figure 16.2. Management algorithm in children and adolescents with obesity

Management should take into account indivi-
dual clinical determinants, including the aetiology
of glucose metabolism disorders, age, develop-
mental stage, severity of obesity, and psychosocial

and environmental factors. Active inclusion of the
family in the therapeutic process increases treat-
ment efficacy and the durability of the achieved
effects.
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Of substantial importance is the adaptation of
communication and health education to the age
and level of cognitive development of the child,
with simultaneous consideration of emotional and
social aspects, such as stigmatisation and functio-
ning in the peer group.

Dietetic consultation in children should have
a family character and encompass education of
caregivers and modification of the lifestyle of the
entire family. Of pivotal importance is considera-
tion of the developmental needs of the child and
the prevention of nutritional deficiencies.

Psychological consultation in the paediatric
population should be systematic and long-term
in nature and encompass both the child and the
family, with particular consideration of support
with respect to motivation, body image, and social
functioning.

Physiotherapeutic consultation should encom-
pass comprehensive assessment of the child’s phy-
sical fitness and the development of an individual
physical-activity programme adapted to age, seve-
rity of obesity, and comorbidities. The programme
should take into account the patient’s functional
capabilities and be subject to modification during
treatment.

A further particularity is the necessity of en-
suring continuity of care over a long time horizon,
encompassing the period of pubertal develop-
ment and the preparation of the patient for tran-
sition to the adult care system.

Of particular importance is the early identifi-
cation of metabolic disturbances and the rapid im-

Position statement of Diabetes Poland

plementation of therapeutic interventions, which
enables effective prevention of complications.

Follow-up visits at intervals of every 3—4 months
are recommended, in order to monitor the effects
of therapy, assess its efficacy, and modify manage-
ment. It is recommended that the patient remain
under the care of a single attending physician, re-
sponsible for the coordination of treatment, which
favours improvement of therapeutic cooperation.

Within the healthcare benefit system, the so-
called “obesity package” has been developed, in-
tended to function within the Inverted Pyramid
of Services project, which enables comprehensi-
ve and coordinated care for the patient. Consul-
tations conducted within this package should be
classified and accounted for as obesity-related
consultations, which will provide appropriate fi-
nancing for the services and the standardisation
of action in clinical practice.

The organisation of care should take into ac-
count close cooperation between levels of the
healthcare system (primary health care and spe-
cialist care) and the use of modern technologies,
including continuous glucose monitoring systems,
in the diagnosis and monitoring of glucose meta-
bolism disorders.

Such an approach enables early intervention,
effective secondary prevention, and improvement
of long-term health outcomes, minimising the risk
of metabolic, cardiovascular, and psychosocial
complications associated with obesity and glucose
metabolism disorders.
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