
SPECIAL REPORT Management of obesity in the times of climate change and COVID-19 1

obesity as an abnormal and excessive accumu-
lation of body fat in the human body that pos-
es a risk to health,1 and the American Associa-
tion of Clinical Endocrinologists describes it as 
an adiposity-based chronic disease.2 Obesity has 
long been recognized as a major risk factor for 
type 2 diabetes (T2D), hypertension, dyslipid-
emia, and atherosclerotic cardiovascular disease 

Introduction Obesity is now recognized as 
a chronic disease associated with increased met-
abolic and cardiovascular risk, excessive morbid-
ity and mortality over the years. Current defini-
tions of obesity direct attention to health conse-
quences and challenges of excessive body weight, 
highlighting its chronic nature. The World Health 
Organization (WHO) defines overweight and 
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AbSTRACT

Obesity is a chronic disease associated with increased metabolic and cardiovascular risk, excessive 
morbidity and mortality worldwide. The authors of the present consensus, clinicians representing medical 
specialties related to the treatment of obesity and its complications, reviewed a number of European and 
American guidelines, published mostly in 2019–2021, and summarized the principles of obesity manage-
ment to provide a practical guidance considering the impact that increased adiposity poses to health. From 
a clinical perspective, the primary goal of obesity treatment is to prevent or slow down the progression 
of diseases associated with obesity, reduce metabolic and cardiovascular risk, and improve the quality of 
life by achieving adequate and stable weight reduction. However, obesity should be not only considered 
a disease requiring treatment in an individual patient, but also a civilization disease requiring preventive 
measures at the populational level. Despite the evident benefits, obesity management within the health 
care system—whether through pharmacotherapy or bariatric surgery—is only a symptomatic treatment, 
with all its limitations, and will not ultimately solve the problem of obesity. The important message is 
that available treatment options fail to correct the true drivers of the obesity pandemic. To this end, new 
solutions and efforts to prevent obesity in the populations are needed.
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excess body fat storage. In the majority of cas-
es (up to 90%), the obesity is primary, that is, it 
results from overnutrition, and not from other 
causes. There are, however, numerous behavior-
al, biological, genetic, environmental, psychogen-
ic, and social factors known to increase the risk, 
along with the expansion of global trade and its 
impact on nutrition, and a prevalent sedentary 
lifestyle. The human body perfectly stores and 
saves the energy and obesity develops according 
to a simple biological rule that every calorie in-
gested, which is not immediately used for energy 
production, is rapidly stored in the form of fat to 
conserve energy. Obesity as a disease should not 
be viewed as a result of a lack of willpower but as 
a failure of homeostatic mechanisms regulating 
appetite, energy intake, and energy expenditure, 
as they become inefficient with increased adiposi-
ty. This homeostatic system depends on the com-
plex interplay of several areas of the brain, neuro-
hormonal function of the gastrointestinal tract, 
and hormone secretion by adipose tissue, and its 
failure may explain why spontaneous remission 
does not occur in obesity. Over the last decades 
changing environment and industrial food pro-
duction have greatly increased processed food 
choices and changed human eating habits, both 
in terms of food quality and quantity. WHO in its 
most recent recommendations issued before the 
2021 United Nations Climate Change Conference 
pointed out that current food systems, particu-
larly industrial production methods, are driving 
global trends toward malnutrition in all its forms, 
including obesity and climate damaging environ-
mental impacts.18 The excessive consumption of 
cheaper processed foods may result from a lower 
socioeconomic status, including poorer access to 
knowledge and medical care, and limited finan-
cial resources. Stress and sleep deprivation, glob-
al increase in shift work demands, psychogenic 
factors including low self-esteem, self-perception 
disorders, emotional eating, and mental condi-
tions, that is, atypical depression, anxiety, com-
pulsive eating, and night eating syndromes can 
contribute to the development of obesity. Mul-
tiple causes of obesity must be considered in the 
efforts of its prevention.

Key messages
•	  Excessive consumption of high-energy foods 

and insufficient physical activity are major behav-
ioral risk factors for positive energy balance and 
subsequent development of obesity, along with 
other numerous biological, environmental, psy-
chogenic, and social factors known to increase 
this risk.
•	  A failure of homeostatic mechanisms regulat-

ing appetite, energy intake, and energy expendi-
ture, which become inefficient with increased ad-
iposity, may explain why spontaneous remission 
does not occur in obesity.

Links between food, obesity and the environ-
ment The global food production systems are 
currently the single largest driver of nature and 

(including coronary syndromes and stroke), but 
also for non alcoholic fatty liver disease, gastro-
esophageal reflux, obstructive sleep apnea, hy-
poventilation syndrome, endocrine disruptions, 
infertility, stress urinary incontinence, osteo-
arthritis, and depression. Patients with obesi-
ty also have a particularly increased risk of en-
dometrial, breast, ovarian, prostate, liver, gall-
bladder, colon, and kidney cancer. Two studies 
published in 2016—a meta-analysis involving 
10.6 million people,3 and a systematic review in-
volving 30 million people4—clearly demonstrat-
ed that both overweight and obesity are associ-
ated with an increased risk of death. The higher 
the body mass index (BMI), the higher the risk of 
many diseases and mortality.5 This problem con-
tinues to grow despite the existing knowledge and 
the fact that scientists and physicians have been 
informing the public and patients about these 
risks for many years. Since 1975, there has been 
a more than 3-fold increase in the prevalence 
of obesity worldwide—in 2016, almost 2 billion 
adults were overweight, and more than 650 mil-
lion were obese. In Poland, around 8 million adults 
suffer from obesity. The results of a survey among 
European adults from 20 countries showed that 
overweight and obesity affected more than half 
of them (53.1%).6 The unfavorable trend in the 
prevalence of obesity was detected also among pa-
tients with very high cardiovascular risk.7 More-
over, the ongoing COVID-19 pandemic revealed 
that obese people infected with SARS-CoV-2 are 
at a higher risk of developing more severe dis-
ease, and have a significant risk of death from 
the disease.

The authors of the present consensus, who are 
clinicians representing medical specialties relat-
ed to the treatment of obesity and its complica-
tions: diabetologists, endocrinologists, cardiol-
ogists, and a bariatric surgeon, reviewed a num-
ber of European and American guidelines pub-
lished mostly in 2019–2021,8-17 and summarized 
the principles of obesity management to provide 
a practical guidance considering the impact that 
increased adiposity poses to health. The work was 
done without commercial support of any kind. In 
our opinion, obesity should not only be consid-
ered a disease requiring treatment in an individ-
ual patient, but also a disorder (civilization dis-
ease) requiring preventive measures at the pop-
ulation level. As awareness of the risks associat-
ed with the climate change grows, attention must 
be paid to the impact of food overprocessing and 
its nutritional deprivation on both health and the 
environment. The actions that need to be taken 
now to protect human health are consistent with 
the actions necessary to protect the environment 
and the climate—and they go beyond the health 
care systems.

Overnutrition conundrum Obesity results from 
a long-term energy imbalance between energy 
consumption and energy expenditure, which cre-
ates chronic oversupply of energy resulting in 
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environmentally sustainable diets that ensure 
food security, improve diet quality and human 
health, and respond to climate change challeng-
es; this may be hindered by the influence of large 
commercial interests in the public policy develop-
ment process.24 Food safety and labelling should 
be reassessed to better inform consumers. Rais-
ing awareness among the general public and en-
gaging people to make healthy choices could be-
come a meaningful factor in obesity prevention.

Key messages
•	  Preventing obesity is a global issue that should 

become a priority to governments, communities, 
and individual consumers.
•	  There is a need to increase public awareness of 

the impact that nutrition has on both health and 
the environment.

How to diagnose obesity and its complications? The 
primary care physicians to whom patients report 
most frequently play the greatest role in diagnos-
ing overweight (pre-obesity) and obesity. To as-
sess abnormal body weight in the adult popula-
tion, the WHO recommends the use of BMI, calcu-
lated as a quotient of body weight (in kilograms) 
and the square of the individual’s height (in me-
ters). It is a quick, simple, and reproducible way 
of diagnosing body mass abnormalities in adults,1 
and its ranges are based on the effect that exces-
sive body fat has on disease and death risk. The 
interpretation of BMI does not depend on either 
age (in adults) or sex, but its usefulness as an in-
dicator of metabolic risk is limited, unless the val-
ues are very high, because it does not take into ac-
count body fat distribution and the ratio of mus-
cle and fat tissue. A simplified method of assess-
ing central obesity is the measurement of waist 
circumference. Using the results of the WHO re-
port, the cardiometabolic risk can be estimated by 
taking into account both BMI and waist circum-
ference measurements25 (TAbLE 1). A meta-analy-
sis concluded that both BMI and waist circumfer-
ence are similarly, strongly, and continuously as-
sociated with T2D and cardiovascular diseases.26 
In fact, BMI and waist circumference can be mea-
sured by patients themselves on a regular basis, 
thus allowing for monitoring their progress — or 
its lack — in obesity treatment. Moreover, waist-
to-hip ratio was shown to predict cardiovascular 
mortality independently of BMI.16

Each patient diagnosed with obesity should be 
evaluated for obesity-related comorbidities and 
cardiovascular risk. Patient general assessment 
should include a history of weight changes, mo-
tivation level to make lifestyle changes, and the 
presence of comorbidities. Laboratory tests should 
be performed at the beginning of the clinical eval-
uation of each patient with obesity — they are 
an objective complement to the subjective and 
physical examination. Blood pressure (BP) mea-
surement, fasting plasma lipid and glucose levels, 
family history and smoking history are needed to 
assess metabolic and cardiovascular risk,9 blood 
alanine aminotransferase  activity as a screening 

biodiversity loss, responsible for about one quar-
ter of global greenhouse gas emissions.18 Indus-
trial food production and its excessive availabil-
ity and consumption create obesogenic environ-
ment that impacts human health. The other side 
of excessive food consumption is food waste that 
significantly affects the environment.19 Accord-
ing to the United Nations Environment Pro-
gramme Food Waste Index 2021, around 931 mil-
lion tons of food waste were generated in 2019. 
Of those, 61% came from households, and esti-
mates suggest that 8%–10% of global greenhouse 
gas emissions are associated with food that is not 
consumed.20 Wasting food is not only an ethical 
and economic issue but it also depletes the envi-
ronment of its limited natural resources.21 The 
problem of food waste is also directly related to 
obesity. The metabolic food waste refers to the re-
sources lost and the unnecessary ecological cost 
of an excessive consumption of food leading to 
obesity.22 The annual global metabolic food waste 
associated with overweight and obesity was esti-
mated at 140.7 million tons, and it was the high-
est in developed countries and driven by animal 
product consumption.22 The annual amount of 
metabolic food waste in Sweden was 480–710 ki-
lotons, and the estimated greenhouse gas emis-
sions related to that food waste accounted for 
approximately 2% of the total and 10% of the 
food-related climate impact in Sweden.23 From 
this broader perspective, there is an unsustain-
able environmental cost and ecological impact of 
obesity due to excessive food consumption and 
metabolic waste.22 Dietary patterns consistent 
with individual energy and nutrient requirements 
along with reduced consumption of animal prod-
ucts could significantly reduce the environmen-
tal footprint associated with obesity.

Key messages
•	  Obesogenic environment, industrial food pro-

duction, and high consumption followed by food 
waste significantly impact human health and 
the planet’s natural resources.
•	  Food, environment, and health are interrelat-

ed and should all be considered in the search for 
solutions to obesity.

who is there to prevent obesity? Not only the pa-
tients and their health choices but also the obeso-
genic environment must be addressed and mod-
ified to improve health. Effective prevention of 
obesity would reduce the risk of many comorbid-
ities, so it deserves the attention of health care 
providers, but also of communities, families and 
the governments, to strive for changes in the liv-
ing and working environments to make them less 
conducive to obesity.24

WHO recommends promotion of sustain-
able and resilient food production, more afford-
able, nutritious diets, sustainable healthy ur-
ban designs with improved access to green pub-
lic space, and priority for walking, cycling, and 
public transport.18 To date, only a few countries 
have developed dietary guidelines that promote 
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function leading to T2D have long been known. 
Since 2008, with the publication of 3 landmark 
studies on T2D: ACCORD (the Action to Control 
Cardiovascular Risk in Diabetes),27 ADVANCE 
(the Action in Diabetes and Vascular Disease: 
Preterax and Diamicron MR Controlled Evalua-
tion),28 and VADT (the Veterans Affairs Diabetes 
Trial),29 there has been evidence that tight glyce-
mic control alone does not prevent or reverse di-
abetic macrovascular complications and does not 
reduce cardiovascular morbidity and the risk of 
death. Since 2018, following the series of cardio-
vascular outcomes trials starting with the EMPA-
REG OUTCOME (Empagliflozin Cardiovascular 
Outcome Event Trial in Type 2 Diabetes Melli-
tus Patients)30 and the LEADER (Liraglutide Ef-
fect and Action in Diabetes: Evaluation of Car-
diovascular Outcome Results),31 studies on T2D 
treatment have also primarily focused on cardio-
vascular and renal outcomes, and not only on gly-
cemic control.32 Studies demonstrated that some 
newer glucose-lowering agents (GLP-1 receptor 
agonists [GLP-1 RAs] and sodium-glucose co-
transporter-2 [SGLT2] inhibitors), when added 
to a standard care, can further lower the risk of 

test for non alcoholic steatohepatitis,11 and thy-
roid stimulating hormone  as a screening test for 
thyroid function are also recommended in all pa-
tients with obesity.15

Key messages
•	  BMI should be calculated in all patients pre-

senting to their primary care physician to help 
effectively diagnose overweight and obesity 
(TAbLE 1), evaluate cardio-metabolic risk, and take 
care of obesity-related comorbidities.
•	  Abdominal obesity is associated with higher 

cardiovascular risk regardless of BMI.
•	  Waist circumference should be measured in pa-

tients with a BMI of 25–35 kg/m2 , and 2 action 
levels are indicated: (i) weight reduction should 
be encouraged in men with waist circumference 
102 cm or greater and in women with values equal 
or above 88 cm, and (ii) if waist circumference 
values are lower but equal or above 94 cm in men 
80 cm in women, weight gain should be prevented.

Patients with specific comorbidities and condi-
tions Type 2 diabetes The relationships be-
tween excessive adiposity (overweight and obe-
sity), insulin resistance, and finally impaired β-cell 

TAbLE 1 WHO classification of body mass index and waist circumference association with metabolic and cardiovascular risk factors and suggested 
treatment

BMI (kg/m2)a Nutritional status25 Association with cardiometabolic 
risk factorsb25

Number of 
comorbiditiesc

Suggested treatments of obesity11,12

25.0–29.9 Overweight 
(pre-obesity)

Increased risk (or high risk if waist 
≥102 cm in men or ≥88 cm in 
women)

0 •  Healthy lifestyle is indicated

≥1 • Healthy lifestyle is indicated
•  Pharmacotherapy may be considered if BMI 
≥27 kg/m2

30.0–34.9 Grade I obesity High risk (or very high risk if waist 
≥102 cm in men or ≥88 cm in 
women)

0 • Healthy lifestyle is indicated
•  Pharmacotherapy may be considered

≥1d •  Healthy lifestyle is indicated
•  Pharmacotherapy should be considerede

35.0–39.9 Grade II obesity Very high risk 0 •  Healthy lifestyle is indicated
•  Pharmacotherapy should be considerede

≥1 •  Healthy lifestyle is indicated
•  Pharmacotherapy should be considerede

•  Bariatric surgery should be considerede

≥40.0 Grade III (morbid) 
obesity

Extremely high riskf NA •  Healthy lifestyle is indicated
•  Pharmacotherapy should be considerede

•  Bariatric surgery should be considerede

a Asians have lower values: normal BMI is 18.0–22.9 kg/m2, overweight is defined as BMI 23.0–24.9 kg/m2 and obesity as BMI ≥25 kg/m2.

b The risk ranks shown above were proposed in the WHO document25 and refer to the risk of having or developing cardiometabolic risk factors (ie, 
disease risk, not disease outcome). They reflect scientific evidence that increased waist circumference is independently associated with morbidity 
but does not refer to the risk of cardiovascular death, which should be calculated using dedicated risk assessment tools such as the SCORE system, 
Framingham risk score, or Pooled cohort equations, and does not take into account BMI or waist circumference values.

c Associated with overweight or obesity, that is, pre-diabetes or T2D, hypertension, dyslipidemia, hepatic steatosis, obstructive sleep apnea, 
cardiovascular disease

d According to the US guidelines bariatric surgery may be considered as an option to treat T2D in adults with grade I obesity who do not achieve 
durable weight loss and improvement in comorbidities (including hyperglycemia) with nonsurgical methods.12,17

e Treatment may be indicated for selected motivated patients.

f No waist circumference measurements necessary

Abbreviations: BMI, body mass index; NA, not applicable; T2D, type 2 diabetes, WHO, World Health Organization
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dyslipidemia Treatment of obesity, regardless 
of the method used, is associated with improve-
ments in the lipid profile. A recently published 
systematic review and meta-analysis of 73 ran-
domized trials evaluating obesity treatment 
methods found that in adults with overweight 
or obesity, weight reduction through lifestyle 
changes, pharmacological or surgical therapy 
was associated with significant improvements 
in total cholesterol (TC), triglycerides, high-
density lipoprotein cholesterol and, to a mod-
erate extent, low-density lipoprotein cholester-
ol (LDL-C) concentrations.44 Of note, pharmaco-
logical treatment of obesity compared with life-
style resulted in over 30% greater reductions in 
LDL-C concentrations per kg of weight loss, re-
spectively: –1.67 mg/dl (95% CI, –2.28 to –1.06) 
vs –1.28 mg/dl (95% CI, –2.19 to –0.37 mg/dl).43 
GLP-1 RAs used for obesity treatment not only 
affect plasma lipid concentrations but also bene-
ficially modify their metabolism within the ves-
sel wall and atherosclerotic plaque. GLP-1 RAs 
(including liraglutide) were shown to reduce the 
production of oxygen free radicals in the vessel 
wall, which prevents the oxidation of LDL-C and 
reduces the activation of inflammatory cells in 
the atherosclerotic plaque. This direct anti ath-
erosclerotic effect appears to contribute to a re-
duction in the incidence of macrovascular com-
plications (primarily stroke) in patients with 
T2D.45 Another systematic review with meta-
analysis including 121 randomized trials on 
the effects of 14 the most popular dietary pro-
grams on lipid profile revealed that the most 
pronounced and longest lasting reductions in 
LDL-C were achieved by the individuals follow-
ing the Mediterranean diet.46

COVId-19 The course of COVID-19 varies from 
asymptomatic infection to a critical condition 
leading to death. Since the COVID-19 pandemic 
began, numerous studies have shown that many 
of the sickest patients were those with obesity. 
Another meta-analysis demonstrated that indi-
viduals with obesity were at a higher risk of test-
ing positive for COVID-19 (>46% higher), for 
hospitalization (113% higher), for intensive care 
unit admission (74% higher), and for mortali-
ty (48% increase in deaths).47 More recent stud-
ies and systematic reviews proved that the high-
er the degree of obesity, the higher the risk of al-
most all of the above events, including the risk 
for admission to an intensive care unit, invasive 
mechanical ventilation, and increased in-hospi-
tal mortality.48,49

Urinary incontinence Central and general obesi-
ty are key factors associated with urinary incon-
tinence in both men and women, and with over-
active bladder syndrome in women but not in 
men.50 Overweight and obesity are strong pre-
dictors of the occurrence of stress urinary incon-
tinence in women, who are more likely to suffer 
from other conditions resulting in pelvic floor 

myocardial infarction, heart failure, stroke, kid-
ney failure (slow down progression of chronic 
kidney disease), and cardiovascular death, and 
that the effect is not dependent on the level of 
glycemic control. In T2D and obesity, GLP-1 RA 
should be used as a preferred glucose-lowering 
treatment, whereas in patients with T2D, obesity 
and heart failure in cardiovascular disease SGLT2 
inhibitors should be prioritized.33,34

However, despite therapeutic advances and 
increasing costs to the health care systems, T2D 
remains one of the leading causes of morbidi-
ty, disability, and premature death worldwide. 
Treating obesity to achieve sustained weight 
loss of 15% or higher was shown to significant-
ly improve T2D progression.35,36 With the treat-
ments or interventions available to successful-
ly treat obesity and correct pathophysiologi-
cal pathways to insulin resistance and T2D we 
could be able to improve the disease outcomes, 
so there is an interest in changing the approach 
for newly diagnosed patients to include weight 
loss recommendation.37 Optimal future treat-
ment guidelines should include substantial, sus-
tained weight loss as one of the treatment tar-
gets for patients with T2D.

Hypertension Overweight and obesity are among 
the main causes of hypertension. In addition, obe-
sity is one of the leading causes of treatment-resis-
tant hypertension. Weight loss not only reduces 
the risk of hypertension, but it also enables target 
BP values to be achieved in hypertensive individu-
als. In people with mild hypertension, who achieve 
considerable weight reduction, antihypertensive 
treatment is no longer necessary, and in people 
with more severe forms of hypertension, the dos-
age or number of hypotensive drugs may be re-
duced. Weight loss achieved through lifestyle mod-
ification translates into a significant reduction in 
systolic BP of 1.05 mm Hg (95% CI, 0.66–1.43) and 
diastolic BP of 0.92 mm Hg (95% CI, 0.55–1.28) 
for each kilogram lost.38 Moreover, weight loss 
achieved after bariatric surgery in hypertensive 
patients results in a significant reduction in BP.39 
Additionally, a meta-analysis of 18 studies showed 
that liraglutide reduced systolic BP by 3.18 mm Hg 
(95% CI, 2.05–4.32), with no significant effect on 
diastolic BP, however, with concomitant increase 
in heart rate by 2 to 3 beats per minute.40 Similar 
results were obtained for oral semaglutide, which 
produced a 3.16 mm Hg (95% CI, 1.77–4.56) re-
duction in systolic BP, with no significant effect on 
diastolic pressure.41 The results of a meta-analysis 
of 27 studies indicated that orlistat in comparison 
with placebo is associated with a 1.15 mm Hg (95% 
CI, 0.19–2.11) reduction in systolic blood pressure 
and a 1.07 mm Hg (95% CI, 0.45–1.69) reduction 
in diastolic blood pressure.42 In contrast, the use 
of a combination of naltrexone and bupropion 
did not reduce BP (meta-analysis of 4 studies),43 
and in fact this drug combination is contraindi-
cated in patients with uncontrolled hypertension.
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Association points out that obesity leads to the 
development of cardiovascular disease and cardio-
vascular disease mortality independently of other 
cardiovascular risk factors.16 Obesity present at the 
time of diagnosis of atherosclerotic cardiovascu-
lar disease, heart failure, arrhythmias, and atrial 
fibrillation clearly impacts clinical outcomes and 
increases the risk for sudden cardiac death.16 The 
primary goal of obesity treatment from a clinical 
perspective is to prevent or slow down the pro-
gression of the diseases associated with obesity, 
with T2D among them, reduce metabolic and car-
diovascular risk, and improve the quality of life by 
achieving adequate and stable weight reduction.12

Weight loss goals should be set individually 
according to patient’s health needs and in con-
sultation with the patient to make them realis-
tic. Important determinants of the outcome are 
the level of weight loss achieved, its sustainabil-
ity, and the stage of the disease at which the in-
tervention was delivered.

Key messages
•	  The goal of obesity treatment should be indi-

vidually determined weight loss to reduce meta-
bolic and cardiovascular risk and obesity−relat-
ed comorbidities (TAbLE 2), as well as to improve 
the quality of life and extend disability-free life.
•	  In patients with high cardiovascular risk, in-

cluding patients with T2D, a minimal loss of 
5%–15% of bodyweight should be encouraged.
•	  Greater weight loss (≥15%) can have a favor-

able effect on metabolic and cardiovascular risk 
and is desirable, but usually requires additional 
(pharmacological or surgical) treatment.

How can obesity be treated: general remarks All 
patients with obesity should be counselled on 
the importance and principles of a diet, the ben-
efits of regular exercise, and should agree on a re-
alistic weight loss goal that initially should be at 
least 5% of a baseline to improve the course of 
comorbidities (TAbLE 2). Restricted food intake, in-
creased physical activity, and weight self-monitor-
ing should be encouraged. Where possible, psy-
chosocial or emotional factors contributing to 
the development of obesity should be recognized 
and properly addressed, along with lifestyle mod-
ifications. Medications known to promote weight 
gain (eg, sulfonylureas, corticosteroids, tricyclic 
antidepressants, lithium, antipsychotics, anticon-
vulsants, some β-blockers, and others) should be 
avoided, discontinued or replaced if possible. An-
tipsychotics with a low potential for causing met-
abolic disorders should be preferred in patients 
with increased metabolic risk (a comparative me-
ta-analysis of 32 antipsychotics found that drugs 
with the lowest risk of weight gain are ziprasi-
done, lurasidone, aripiprazole, haloperidol, brex-
piprazole, and cariprazine).62 One study showed 
that metformin was effective and contributed to 
weight loss, when started earlier in the course of 
antipsychotic treatment.63 In the case of second-
ary obesity (eg, hypothyroidism, Cushing’s syn-
drome, hypogonadism, hypothalamic obesity, rare 

weakening. However, while these patients should 
be offered treatment options to reduce excess 
weight, this should not deter general practitio-
ners from referring them to secondary care and 
providing with a full choice of treatment for uri-
nary incontinence.51

Infertility and pregnancy in obesity Women with 
obesity show poorer reproductive outcomes regard-
less of the mode of conception, and higher BMI is 
associated with poorer fertility prognosis.52 Poly-
cystic ovary syndrome (PCOS) is one of the lead-
ing causes of infertility, being the most common 
endocrine disorder in women of reproductive age, 
commonly associated with overweight or obesity.53

In pregnant women with obesity, a system-
atic review demonstrated an increased risk of 
gestational diabetes, preeclampsia, gestation-
al hypertension, depression, instrumental and 
caesarean birth, and surgical site infection than 
in women of healthy weight. Maternal obesity 
was also linked to greater risk of preterm birth, 
large-for-gestational-age infants, fetal defects, 
congenital anomalies, and perinatal death.54

While most studies compare pregnancy com-
plications and neonatal outcomes in bariatric 
patients with obese control groups matched for 
preoperational BMI, they usually show the pos-
itive influence of bariatric procedures, as obesi-
ty is an independent risk factor of many comor-
bidities. A comparison of women after bariatric 
procedures with a group of controls matched for 
BMI at the beginning of pregnancy showed that 
bariatric patients have a decreased risk of preg-
nancy comorbidities and large-for-gestational-
age infants even when compared with the non 
obese population.55 Nevertheless, pregnancy in 
a woman after bariatric surgery should be consid-
ered a high-risk pregnancy and should be cared 
for by a multidisciplinary team with appropriate 
micronutrient and vitamin supplementation.56

Key messages
•	  Excessive adiposity is the main pathophysio-

logical cause of the leading cardiovascular risk 
factors: T2D, hypertension, and dyslipidemia.
•	  Despite the therapeutic progress and growing 

costs to health care systems, T2D and hypertension 
remain the leading causes of cardiovascular mor-
bidity, disability, and premature death worldwide.
•	  With the treatments or interventions avail-

able to successfully reduce excessive adiposity, 
we could be able to improve metabolic and car-
diovascular outcomes.
•	  Obesity is recognized as a significant risk fac-

tor for COVID-19 severity and poor outcomes in 
hospitalized patients.
•	  Women with obesity have an increased risk of 

infertility, and pregnancy can be associated with 
numerous metabolic and obstetric complications.

why should obesity be treated and what are the treat-
ment goals Numerous studies have demonstrat-
ed health improvements with weight reduction 
(TAbLE 2). A recent statement of the American Heart 
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continued independently of the efforts to reduce 
body weight.

Nutrition The energy-restricted diet recommend-
ed in obese patients should on average result in 
a deficit of 500–800 kcal/day. This usually does 
not require elimination of any nutrients. An indi-
vidual approach to each patient is important, tak-
ing into account that 1 kg of body fat = 8000 kcal. 
A loss of 0.5–1 kg/week for the first 3–6 months 
of a diet is considered a safe rate of weight loss, 
although the anticipated rate should depend on 
age, gender, initial body weight, and individual 
response. It is important to discuss with the pa-
tient the desired and realistic weight loss goals 
and agree on health promoting lifestyle chang-
es. Optimally, patients could be assisted by a di-
etician who could develop a diet plan tailored to 
their needs. Patients with pre-diabetes or T2D 
need training in assessing dietary carbohydrates 
and recognizing low glycemic index foods.

Many diets have been developed for weight 
reduction but not all are safe, and the long-
term effectiveness of some has not been estab-
lished. It is not so much the choice of a specific 
calorie-restricted diet but one that the patient 
will fully accept and follow with a few simple 
principles (TAbLE 3). Diets and behavioral changes 
that create an energy deficit, regardless of macro-
nutrient composition, will result in weight loss. 
There is sufficient scientific evidence to recom-
mend for example the Mediterranean, Dietary 

genetic syndromes, and others) appropriate man-
agement is necessary.15

Important elements to provide appropriate 
care for patients with obesity include:
1) measuring body weight (calculating BMI) 
and waist circumference (if BMI <35 kg/m2) at 
each visit;
2) proper communication with the person suf-
fering from obesity and avoiding stigma or dis-
crimination;
3) tests to rule out the secondary obesity;
4) avoiding medications that promote weight 
gain;
5) screening for obesity-related disorders and 
diseases;
6) interventions for health-promoting lifestyle 
changes, motivation, and monitoring of the treat-
ment outcomes;
7) offering pharmacological treatment options 
for obesity to individuals who meet the eligibility 
criteria and are likely to benefit from it;
8) offering bariatric surgery option to patients 
who meet the eligibility criteria for such a ther-
apy and referral to metabolic surgery centers;
9) preventing of weight regain in patients in 
whom obesity treatment was successful;
10) treating of comorbidities or disorders that 
are cardiovascular risk factors, including hyper-
tension, dyslipidemia and hyperglycemia (pre-
diabetes and T2D), and obstructive sleep apnea. 
These treatments should be prioritized and pre-
scribed at the time of diagnosis; they should be 

TAbLE 2 Expected health benefits associated with weight loss (expressed as a percentage of baseline) in patients 
with obesity

Expected improvement of obesity-related disorders and 
diseases

Percentage of body weight loss 
needed for health improvementa

References

5%–10% 10%–15% >15%

Prevention of T2D Yes Yes Yes 35,36,59,61

Remission of T2D No ? Yes 59,61

Significant improvement of atherogenic dyslipidemia ? Yes Yes 58,59,61

Significant improvement or remission of hypertension ? Yes Yes 58,59

Reduction of steatosis in NAFLD Yes Yes Yes 57,58,61

Reduction of inflammation and inhibition of fibrosis in NASH No ? ? 57,58,61

Improved fertility and reduction of symptoms in PCOS ? Yes Yes 58,61

Improvement or resolution of hypogonadism in men ? Yes Yes 58,61

Reduction in the severity of musculoskeletal complaints ? Yes Yes 58,61

Significant improvement in symptoms of obstructive sleep apnea ? Yes Yes 58,61

Significant improvement in symptoms of gastroesophageal reflux No Yes Yes 58

Significant improvement in symptoms of stress urinary incontinence ? Yes Yes 58,61

Reduction in the risk of heart failure with reduced ejection fraction No No Yes 59,60

Reduction in cardiovascular mortality No No Yes 59,61

a The final result also depends on additional factors, such as duration and severity of disease (eg, T2D, 
hypertension), age, genetics, etc.

No - no effect proven

Yes - improvement, remission, or resolution

? - possible but uncertain improvement

Abbreviations: NAFLD, non alcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis, PCOS, polycystic ovary 
syndrome, other see TAbLE 1
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have a greater impact on overall health than aer-
obic or resistance training alone, but any form 
of physical activity is beneficial and should be 
encouraged. Using mobile apps that offer assis-
tance in maintaining a healthy lifestyle was con-
firmed to improve fitness and weight loss out-
comes. Moderate physical activity, implement-
ed together with an appropriate diet, allows for 
better results in terms of weight loss, improved 
metabolic variables (reducing insulin resistance), 
and functioning of the cardiovascular, respira-
tory and musculoskeletal systems, as well as of 
mental and sexual health. There is evidence that 
physical activity is associated with lower risk of 
all-cause mortality and cardiovascular disease 
mortality.66 In older people, physical activity im-
proves mobility and coordination, reduces the 
risk of falls, and prevents a loss of muscle mass.

Key messages
•	  Daily physical activity and reduced sedentary 

time are recommended to every patient with obe-
sity. Seating should be interrupted after 30 min 
and a short period of time (even a few minutes) 
should be spent walking or standing.
•	  Optimally 150−420 min per week 

(≥30−60 min/day) or more of moderate-intensi-
ty physical activity, either aerobic or resistance, 
is recommended, and physical activity guidance 
for people with obesity should be individualized.

Therapeutic education and psychological counselling  
Behavioral intervention to maintain control over 
the quantity and quality of food consumed and 
to establish healthy habits facilitates adherence 
to dietary recommendations and a physical ac-
tivity plan. All intervention strategies in obesi-
ty management depend on and begin with be-
havioral changes—it is psychological and be-
havioral intervention that provides information 
on how to effectively implement and maintain 
the desired changes.67 Complex psychological 
interventions combining behavioral modifica-
tions (goal setting, self-monitoring, problem 
solving) could be used.13 Psychotherapy is need-
ed in the treatment of emotional eating, com-
pulsive eating syndrome, and night eating syn-
drome. Proper communication with the patient 
and avoidance of stigma are helpful in therapeu-
tic education. Clear information about possible 
treatment options and shared decision-making 
can increase patients’ motivation and contrib-
ute to conscientious adherence to treatment. 
An effective strategy of lifestyle modification is 
to involve family or friends or colleagues from 
work. Otherwise, without changes in the imme-
diate environment, patients find it very difficult 
to sustainably modify their behavior.

Key messages
•	  The effectiveness of all lifestyle intervention 

strategies, including healthy eating and physical 
activity, depends on behavioral changes.
•	  Lifestyle modification can be difficult and is 

only moderately effective, but even small changes 
are important and can improve health outcomes.

Approaches to Stop Hypertension, and Nordic 
(Baltic) diets.13 Of note, diets richer in plant 
foods and with lower amounts of animal foods 
are associated with a lower risk of cardiovascu-
lar morbidity and mortality in the general pop-
ulation.64 Food is the most powerful factor in 
optimizing human health and environmental 
sustainability.65 According to the EAT-Lancet 
Commission, healthy diets have an optimal ca-
loric intake and consist largely of a diversity of 
plant-based foods, low amounts of animal foods, 
contain unsaturated rather than saturated fats, 
and limited amounts of refined grains, high-
ly processed foods, and added sugars. The new 
term “planetary health diet” refers to a flexitari-
an diet proposed by the EAT-Lancet commission 
to highlight the critical role that diets play in 
linking human health and environmental 
sustainability.65

Key messages
•	  The energy-restricted diet to treat obesity 

should lead to a deficit of 500–800 kcal/day.
•	  The aims of dietary management are to reduce 

body weight, waist circumference, improve or nor-
malize BP and blood glucose, and lipid levels.
•	  In patients at increased cardiovascular risk di-

ets with proven beneficial effects on cardiovascu-
lar risk are recommended.

Physical activity At least 150–420 minutes of 
physical activity per week on at least 3 days 
(equivalent to 30–60 min of activity per day),11 
or if tolerable from 75 to 150 min a week of vig-
orous intensity aerobic physical activity is rec-
ommended. The frequency, intensity, and du-
ration of the activity should be tailored to the 
individual’s abilities, and should gradually in-
crease over time, if possible. In fact, the WHO 
guidelines (2020) provide detailed information 
for different age groups and specific population-
al groups on how much physical activity is need-
ed to maintain health.66 Physical activity rec-
ommendations for people with obesity should 
be individualized for better effect and include 
preferred activities (such as sports, active rec-
reation, or dance), and therefore both quantita-
tive and qualitative aspects of physical activity 
should be considered. A combination of aerobic 
and resistance (strength) training was shown to 

TAbLE 3 Basic principles of a healthy diet

Reduced intake of •  sugar-containing products (no sweetened beverages)
•  saturated fat
•  sodium
•  refined grains
•  starchy vegetables

Increased intake of •  vegetables
•  legumes
•  whole grains
•  beneficial fats (omega-3 fatty acids)

Predefined number and size 
of meals per day

•  3 meals and 2 low energy snacks
•  or 3 meals and no snacks
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Another meta-analysis of 4 trials (n = 3239) pro-
vided weight reduction by 4.4 (95% CI, 3.7–5.1) 
kg.71

Glucagon-like peptide-1 receptor agonists Lira-
glutide (daily 3.0 mg subcutaneous injections) 
is the first GLP-1 RA registered for obesity treat-
ment. The drug was developed and is used to treat 
T2D, but at a lower registered dose of 1.8 mg/day. 
GLP-1 is an incretin hormone secreted by the ile-
um in response to a meal. It increases the secre-
tion of insulin from pancreatic β-cells in response 
to glucose and stimulates the satiety center. Lira-
glutide at a dose of 3 mg daily was associated with 
weight loss and also reduced waist circumference, 
systolic and diastolic BP, and improvement in lipid 
panel among overweight and obese patients with 
and without T2D. Classic adverse effects include 
nausea and vomiting, especially at the beginning 
of treatment, but there are no significant drug in-
teractions. Main contraindications are a history 
of pancreatitis, severe hepatic impairment, end-
stage renal disease, and pregnancy.

In a meta-analysis of 4 randomized trials 
(n = 4978), liraglutide (3 mg daily) decreased 
weight by 5.2 (95% CI, 4.3–6.2) kg as compared 
with placebo.71 Another meta-analysis of 9 ran-
domized trials showed a reduction in weight of 
4.49 (95% CI, 3.72–5.26) kg,72 whereas the most 
recent and the biggest meta-analysis so far (31 
randomized studies, 8060 participants) showed 
the difference of 4.2 (95% CI, 3.6–4.8) kg.73

In June 2021, the Food and Drug Adminis-
tration (FDA) approved another GLP-1 RA—
semaglutide as weekly 2.4 mg subcutaneous in-
jections—for the treatment of obesity based 
on the STEP (Effect and Safety of Semaglutide 
2.4 mg Once-weekly in Subjects With Over-
weight or Obesity and Type 2 Diabetes) trial re-
sults. Obesity treatment with semaglutide after 
68 weeks was associated with placebo-subtracted 
weight loss of 6.2% and significant HbA1c reduc-
tion of 1.6%, reaching goal HbA1c equal or below 
6.5% (≤48 mmol/mol) in 68% of participants of 
baseline 8.1% (65 mmol/mol), thus confirming 
that greater weight loss improves glycemic con-
trol.74 In people with obesity but no T2D, weight 
loss at week 68 was even greater with placebo-
subtracted mean weight loss of 12.4% (95% CI, 
−13.4 to −11.5; P <0.001), and of note much more 
patients in the semaglutide group than in the 
placebo group achieved a significant therapeutic 
goal (TAbLE 2) of body weight reduction of at least 
15% (50.5% vs 4.9%).75

Although there is evidence of some weight loss 
in patients treated with other GLP-1 RAs,76 new 
concepts of drug combinations for obesity that 
are already under investigation and include com-
binations of 2 [GIP and GLP-1 RA] or 3 [glucagon 
+ GIP + GLP-1 RA] incretin hormones are awaited 
with interest. While other pathways of feeding 
regulation control are also investigated, as of to-
day, incretin family hormones offer the greatest 
hope for effective pharmacotherapy of obesity.

Pharmacological treatments for obesity Gener-
ally, the medications approved by the Europe-
an Medicines Agency (EMA) for the manage-
ment of obesity (listed below) are intended for 
individuals with BMI of 30 kg/m2 or over or 27 
to 30 kg/m2, if additionally at least 1 obesity-
related disease or risk factor (eg, T2D, dyslip-
idemia, hypertension) is present. The choice 
of pharmacological treatment that is initially 
proposed to patients is determined mainly by 
the severity of obesity, its complications, and 
the patient’s willingness to make healthy life-
style changes. Safety and efficacy of the ther-
apy should be considered in the context of the 
patient’s comorbidities.

The aim of pharmacological treatment of obe-
sity is to help patients adhere more effective-
ly to dietary recommendations and develop 
health-promoting lifestyle changes that should 
result in substantial weight loss and reduction of 
metabolic and cardiovascular risk. A meta-anal-
ysis showed that pharmacological treatment of 
obesity significantly reduced weight, BP, glycat-
ed hemoglobin (HbA1c) (improved glycemic con-
trol), and cardiovascular mortality.68

There are no uniform criteria for how long to 
treat obesity with lifestyle changes alone and 
when to start pharmacological treatment, but 
the presence of metabolic and cardiovascular risk, 
expected health benefits and economic consid-
erations should be taken into account. Typical-
ly, treatment should be considered if more than 
5% weight reduction is not achieved despite 
3–6 months of intensive lifestyle efforts.

A fixed dose formulation of naltrexone and bupropion  
A therapy with naltrexone and bupropion com-
bines 2 centrally acting medicines approved for 
use in other indications. Bupropion is recom-
mended for the treatment of nicotine dependence 
and in patients with depression. It is a non selec-
tive dopamine and noradrenaline reuptake inhib-
itor and an acetylcholinergic nicotinic receptor 
antagonist, while naltrexone is an opioid recep-
tor antagonist used in the treatment of alcohol 
and opiate dependence. The combination of nal-
trexone and bupropion may regulate the activity 
in the dopamine reward system in the brain and 
therefore help control food cravings and also over-
eating behaviors. There are many possible drug in-
teractions that should be ruled out, and this drug 
combination is contraindicated in patients with 
uncontrolled hypertension, history of seizures, 
bulimia or anorexia nervosa in the past, chronic 
opioid use, severe hepatic impairment, end-stage 
renal disease, and pregnancy.

In a meta-analysis of 2 randomized trials 
(n = 2264), bupropion combined with naltrex-
one decreased weight by 5.0 (95% CI, 4.4–5.5) 
kg as compared with placebo.69 In a more recent 
meta-analysis of 4 randomized trials (n = 4536), 
naltrexone and bupropion combination was relat-
ed to a 2.53 (95% CI, 1.85–3.21) kg reduction of 
baseline body weight as compared with placebo.70 
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Indications for specific drugs:
•	  in patients with pre-diabetes, T2D, hyperten-

sion, cardiovascular disease, obstructive sleep ap-
nea or PCOS10,11 consider a GLP-1 RA (liraglutide 
3 mg daily) as a first-line drug, naltrexone and bu-
propion combination as second-line drugs, and 
orlistat as a third-line treatment;
•	  in patients with psychogenic background of 

obesity (cravings) or depression and patients 
smoking tobacco products10 consider naltrexone 
and bupropion combination as first-line drugs, 
a GLP-1 RA (liraglutide 3 mg daily) as a second-
line drug, and orlistat as a third-line treatment.

The efficacy and safety of the treatment 
should be assessed at least monthly for the 
first 3 months. The decision on continuation 
or discontinuation of a drug should be made 
after at least 3 months of treatment based on 
the achieved weight loss that should exceed 5% 
of the initial value. In patients with no con-
traindications to treatment and good tolera-
bility, greater weight loss and health benefits 
are achieved with therapy lasting 6 months or 
longer. In addition, maintenance of previously 
achieved weight loss may also be an indication 
for treatment if behavioral management is in-
sufficient—with longer pharmacological treat-
ment there is a better chance to consolidate 
new health-promoting habits. An important 
goal of the therapy is the long-term improve-
ment in health status as a result of weight re-
duction. For this reason, more clinical evidence 
from long-term, appropriately designed studies 
is needed to determine the optimal duration of 
pharmacotherapy and distant benefits. Results 
from the recently published STEP 4 study of 
semaglutide indicated that high efficacy of the 
therapy ends when the drug is discontinued.79

Key messages
•	  Pharmacological treatment of obesity should 

be considered in patients with BMI of 30 kg/
m2 or higher or BMI of 27 kg/m2 or higher who 
have obesity-related comorbidities, and it should 
be used in combination with diet and physi-
cal activity modification and behavioral inter-
vention. Individual patients’ safety consider-
ations and the costs of the therapy should also 
be considered.
•	  In patients with obesity-related cardiovascu-

lar or metabolic risk factors, drugs that effective-
ly reduce the risk of cardiovascular events should 
be prioritized.
•	  Pharmacotherapy may be also considered to 

maintain the weight loss achieved with behav-
ioral intervention to prevent weight regain.
•	  Failure to achieve weight loss of at least 5% of 

baseline after 3 months of therapy is an indica-
tion for drug discontinuation.
•	  Obesity treatment does not end when the de-

sired weight is achieved.

Surgical treatment of obesity Surgical treatment 
of obesity (bariatric surgery) is the most effec-
tive method for permanent weight loss. It allows 

Orlistat Orlistat is a potent and selective inhibi-
tor of gastrointestinal and pancreatic lipase, and 
therefore it reduces fat absorption in the intes-
tine, which results in weight loss. Absorption of 
fat-soluble vitamins may be impaired during treat-
ment and requires supplementation, and absorp-
tion of other medications may also be affected. 
Orlistat is the oldest of the currently used drugs 
registered for the treatment of obesity and it is 
generally considered a third-line drug in the treat-
ment of obesity. It is not preferred by patients 
and its long-term adherence is very low due to 
unpleasant malabsorption-related gastrointesti-
nal side effects, such as flatulence, oily stool, di-
arrhea, and stool incontinence.10,11

In a meta-analysis of 14 randomized trials 
(n = 3391), orlistat decreased weight by 2.6 kg 
(95% CI, 2.3–2.9), as compared with placebo.69 
Another meta-analysis of 33 randomized stud-
ies (n = 9732) showed a reduction in weight of 
2.1 kg (95% CI, 1.7–2.5), while a more recent 
analysis of 17 trials showed a difference of 3.1 kg 
(95% CI, 2.4–3.8).40,71

Choosing a medication and monitoring the treatment 
course In patients with obesity-related cardio-
vascular or metabolic risk factors, drugs that ef-
fectively reduce the risk of cardiovascular events 
should always be preferred. In patients with T2D, 
coexisting cardiovascular disease or chronic kid-
ney disease, as indicated in the guidelines for the 
management of these disorders, priority should 
be given to medications with proven risk-re-
ducing effects on cardiovascular events and life 
extension.77

When choosing a medication for the treatment 
of obesity, it is important to consider the expected 
weight loss effect, but at the same time to aim for 
a therapeutic effect (TAbLE 2)—a reduction in met-
abolic and cardiovascular risk. A recent systematic 
review with network meta-analysis summarized 
the evidence for the benefits and harms of weight 
lowering drugs and found that in adults with over-
weight and obesity phentermine-topiramate (reg-
istered by the FDA but not EMA) and GLP-1 RAs 
(registered by both FDA and EMA) proved to be 
the most successful in reducing weight; of the 
GLP-1 RAs, semaglutide might be the most effec-
tive. In a post-hoc analysis, semaglutide showed 
substantially larger benefits than other drugs 
for both likelihood of weight loss of 5% or more 
(odds ratio [OR], 9.82; 95% CI, 7.09–13.61), and 
percentage bodyweight change (mean difference, 
–11.41; 95% CI, –12.54 to –10.27), with a sim-
ilar risk of adverse events as other drugs.78 In-
creased adverse events leading to drug discontinu-
ation occurred for treatments with naltrexone-bu-
propion (OR, 2.69; 95% CI, 2.11–3.43), phenter-
mine-topiramate (OR, 2.40; 95% CI, 1.69–3.42), 
GLP-1 RAs (OR, 2.17; 95% CI, 1.71–2.77), and or-
listat (OR, 1.72; 95% CI, 1.44–2.05).78

In making a shared decision with the pa-
tient, individual patient’s safety considerations 
and the cost of therapy must also be taken into 
account.
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evidence from randomized clinical trials should 
be, however, underlined.

The most common current bariatric surgical 
procedures performed laparoscopically include 
sleeve gastrectomy (SG), Roux-en-Y gastric by-
pass, and omega-loop gastric bypass. Other proce-
dures like bilio-pancreatic diversion, bilio-pancre-
atic diversion with duodenal switch, single anas-
tomosis duodeno-ileal bypass, or gastric band-
ing are performed rarely. The restrictive and / or 
malabsorptive nature of bariatric surgery may 
increase the risk for micronutrient deficiencies, 
including the risk of iron, vitamin B12, folate, and 
copper deficiency, which can cause anemia, vita-
min D deficiency (already exacerbated by obe-
sity), and other problems.87,88 Patients must be 
aware of dietary restrictions after the procedure 
and the need for long-term dietary supplementa-
tion. There are also possible complications relat-
ed to the surgical treatment itself, including rare 
staple line leaks that lead to infection and gastro-
esophageal reflux disease that can become a sub-
stantial problem after SG.89

Bariatric surgery appears to be associated with 
a reduction in cancer incidence at a populational 
level,90 and has the potential to decrease the risk 
for certain types of cancers (eg, demonstrated in 
postmenopausal breast and endometrial cancers), 
but it should not be routinely recommended as a 
cancer prevention strategy.91 The controversial as-
sociation between bariatric surgery and increased 
colon cancer is of concern. In a large cohort from 
5 Nordic countries, the authors found a higher 
risk of colon cancer in bariatric surgery patients 
than in the general population that increased 
over time and exceeded the already elevated risk 
of obese individuals without surgery. The causes 
of this surprising increase are unknown but the 
authors speculate that changes in the gut micro-
biome and increased exposure to bile acids are re-
sponsible.92 Another matter of concern is the find-
ing of increased risk for cancer development in 
the esophagus and stomach after SG, which may 
be linked to chronic reflux, and further studies 
are needed to investigate the risk.93

Because of the potential for early and late com-
plications after bariatric surgery and the chron-
ic nature of obesity, long-term medical follow-up 
is necessary to improve treatment outcomes. Pa-
tients should receive long-term care, preferably 
in a metabolic surgery center or in a close collab-
oration with such a unit.

Key messages
•	  Bariatric surgery should be offered to patients 

with BMI of 40 kg/m2 or higher or 35 kg/m2 or 
higher with at least 1 obesity-related comor-
bid condition to reduce distant total mortality, 
achieve significantly greater weight reduction as 
compared with pharmacological treatment alone, 
desired control or remission of T2D, significantly 
improve patients’ quality of life and enable long-
term remission of obesity-related disorders, in-
cluding hypertension, dyslipidemia, hepatic ste-
atosis, and non alcoholic steatohepatitis.

for achieving the desired and lasting results in 
the shortest time, but it is also the most burden-
some method of obesity treatment. It effectively 
reduces the severity of obesity complications, in-
cluding hyperlipidemia and T2D, and may even 
lead to their remission.43

Bariatric surgery is indicated when other meth-
ods of obesity treatment failed or when it is jus-
tified by coexisting diseases. It should be con-
sidered as a treatment option in patients with 
BMI of 40 kg/m2 or higher and in patients with 
BMI of 35 kg/m2 or higher who have obesity-re-
lated comorbidities, especially if T2D, hyperten-
sion and / or hyperlipidemia coexist, when suffi-
cient weight reduction cannot be achieved with 
behavioral and pharmacological treatment. Ac-
cording to the US guidelines, bariatric surgery 
may also be considered as an option to treat T2D 
in adults with grade I obesity who do not achieve 
durable weight loss and improvement in comor-
bidities (including hyperglycemia) with nonsur-
gical methods.12,17

The evidence from observational studies sug-
gests that surgical treatment of obesity is asso-
ciated with a substantial decrease in fat mass 
in 1 month (–8.17 kg; 95% CI, –9.07 to –7.27), 
3 months (–15.75 kg; 95% CI, –17.49 to –14.0), 
6 months (–22.51 kg; 95% CI, –23.93 to –21.09), 
and 12 months (–29.69 kg; 95% CI, –31.3 to 
–28.09) after the surgery.80 Unfortunately, con-
siderable weight regain is observed in about 
20%–25% of patients after reaching their na-
dir weight. Insufficient weight loss is considered 
the most common indication for revisional bar-
iatric surgery.81

Numerous studies have demonstrated long-
term sustainability of weight loss and successful 
remission and prevention of T2D, hypertension, 
and dyslipidemia for 10 years after bariatric sur-
gery or even longer35,82; health improvements 
that can be expected with weight loss are present-
ed in TAbLE 2. In a large systematic review, bariat-
ric surgery was associated with a reduced rate of 
all-cause mortality and cardiovascular mortality, 
and it was strongly associated with reduced in-
cidence of T2D, hypertension, dyslipidemia, and 
ischemic heart disease.83

A recent meta-analysis of 5 observational 
studies including 49 211 participants showed a 
significantly lower risk of macrovascular com-
plications in patients with T2D, who under-
went bariatric surgery, as compared with those 
with nonsurgical interventions (0.50; 95% CI, 
0.35–0.73).84 These results were confirmed by 
a meta-analysis of 17 nonrandomized studies 
showing that patients with T2D, who under-
went bariatric surgery, lived 9 years longer than 
patients not treated with bariatric surgery, and 
those without diabetes lived 5 years longer than 
untreated patients without diabetes. Different 
surgical techniques affected prognosis to a sim-
ilar degree.85 Patients undergoing bariatric sur-
gery achieve decreased long-term mortality rel-
ative to weight-matched controls.86 The lack of 
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monitoring for nutritional status according to 
appropriate guidelines.
•	  Bariatric surgery should be performed at expe-

rienced centers for gastrointestinal surgery, with 
multidisciplinary teams involved in long-term pa-
tient care.

Summary The prevalence of obesity and 
the burden of obesity-related comorbidities are 
significantly increasing worldwide. Excessive ad-
iposity severely impacts health and is associat-
ed with increased metabolic and cardiovascular 
risk, and therefore it deserves more clinical at-
tention. The assessment of patient’s body weight 
should be a fundamental part of the care. Recog-
nizing obesity as a disease being a starting point 
for the development of serious chronic noncom-
municable diseases seems warranted in the light 
of research data.37

Health-promoting lifestyle changes are the pri-
mary treatment for obesity. The management of 
obesity is a logical first-line treatment of obesi-
ty-related chronic diseases, as the higher the ad-
iposity and metabolic and cardiovascular risk, 
the stronger the indications for pharmacologi-
cal and / or surgical treatment of obesity. With 
the growing evidence of treatment effectiveness, 
it should become a standard of care in the fu-
ture, especially in T2D,37 although further stud-
ies are needed to assess the durability of weight 
loss effects.

Despite the evident benefits, obesity manage-
ment within the health care system—whether 
through pharmacotherapy or bariatric surgery—
is only a symptomatic treatment, with all its lim-
itations, and will not ultimately solve the prob-
lem of obesity. The important message, above all, 
is that available treatment options fail to correct 
the true drivers of the obesity pandemic. To this 
end, new solutions and efforts to prevent obesi-
ty in the populations are needed. Urban environ-
ment, widespread physical inactivity, access to 
processed foods, cultural and social conditions, 
stress and the association of a healthy diet with 
sacrifices are not conducive to weight loss. Indus-
trial food production, high processed food con-
sumption and food waste, have significant im-
pacts on human health and on the environment, 
adding to the real threat of food insecurity due to 
the climate change.94 One of the greatest challeng-
es of modern civilization is parallel development 
and implementation of solutions to prevent obe-
sity in populations on a global scale, while also 
protecting the climate and the environment.20
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