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Abstract 

This manuscript provides a comprehensive overview of expert experiences and perspectives on the role of medical nutrition 
therapy in enhancing the outcomes of pharmacotherapy for obesity. Through a detailed examination of current practices, 
challenges, and future directions, this paper seeks to contribute to developing integrated treatment strategies that maximise 
health benefits for patients with obesity. The findings underscore the importance of a multifaceted approach that includes 
nutrition, physical activity, and psychological support provided by an interdisciplinary team. Future guidelines should in-
corporate these comprehensive strategies to improve obesity management effectively.

Streszczenie

W  niniejszym manuskrypcie przedstawiono kompleksowy przegląd doświadczeń i  perspektyw ekspertów na temat roli 
medycznej terapii żywieniowej w zakresie poprawy wyników farmakoterapii choroby otyłościowej. Poprzez szczegółową 
analizę obecnych praktyk, wyzwań i przyszłych kierunków opracowanie to ma na celu przyczynienie się do rozwoju zinte-
growanych strategii leczenia, które maksymalizują korzyści zdrowotne dla pacjentów. Analiza podkreśla znaczenie wielo-
aspektowego podejścia, które obejmuje żywienie, aktywność fizyczną i wsparcie psychologiczne, zapewniane przez zespół 
interdyscyplinarny. Przyszłe wytyczne powinny uwzględniać te kompleksowe strategie w celu skutecznego radzenia sobie 
z problemem otyłości.

Introduction

Obesity is a  complex and multifactorial disease 
that poses significant health risks, including diabetes, 
cardiovascular diseases, and certain cancers [1]. Effec-
tive management of  obesity requires a  multifaceted 
approach that includes lifestyle modifications, nutri-
tional therapy, pharmacotherapy, or surgery. Medi-
cal nutritional therapy (MNT) plays a critical role in 
improving overall health outcomes in patients with 
obesity. Pharmacotherapy for obesity has advanced 
significantly in recent years, providing patients with 
new options for weight management. New anti-obe-
sity medications demonstrate substantially higher ef-
ficacy, with effectiveness depending on the  specific 
drug, leading to an average weight reduction ranging 
from 5% to more than 15% of initial body weight com-
pared to lifestyle modification alone [2–4]. However, 

the success and comfort of pharmacological interven-
tions are often contingent upon concurrent dietary 
and lifestyle changes. When implemented alongside 
pharmacotherapy, MNT can help optimise weight 
loss, preserve lean body mass, and improve overall 
health. Expert opinions underscore the  importance 
of individualised nutritional plans tailored to the spe-
cific needs and conditions of  patients undergoing 
pharmacotherapy for obesity. 

This manuscript, an opinion piece, aims to pro-
vide a comprehensive overview of expert experienc-
es and perspectives on the  role of  MNT in enhanc-
ing the  outcomes of  pharmacotherapy for obesity. 
Through a detailed examination of current practices, 
challenges, and future directions, this study seeks to 
contribute to developing integrated treatment strate-
gies that maximise the  health benefits for patients 
with obesity.
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Medical nutritional therapy for obesity 

MNT should invariably be performed by the pre-
vailing standards established by recognised scientific 
societies. Currently, the guidelines provided by Obe-
sity Canada [5], the European Association for the Study 
of Obesity [6], the Polish Obesity Treatment Associa-
tion [4], and the Polish Society of Dietetics [7] serve 
as authoritative references in this field. The  recom-
mendations are coherent and pay particular atten-
tion to several issues. First, MNT focuses on a  non-
dieting approach. Long-term lifestyle modifications 
should achieve health outcomes for chronic disease 
risk reduction and quality of  life improvements, not 
just weight changes. MNT for obesity is provided to 
improve quality of  life and psychological outcomes: 
general well-being, body image perceptions, cognitive 
restraint, and eating behaviours. Moreover, it has bet-
ter results for cardiovascular outcomes, such as lipid 
profile and blood pressure [8]. Secondly, the nutrition 
therapy must be tailored to align with individual val-
ues, preferences, and treatment objectives. The dietary 
approach needs to be safe, effective, nutritionally ad-
equate, culturally appropriate, and financially acces-
sible, thereby promoting long-term adherence [9]. All 
these interventions may contribute to establishing 
a negative energy balance, which is crucial to reduc-
ing weight. Concerning macronutrients, the data con-
firms that the calorie-restricted dietary patterns that 
emphasise varying macronutrient distribution ranges 
can yield comparable reductions in body weight over 
6 to 12 months [10]. It is advisable that a balanced diet 
be ensured, to prevent nutritional deficiencies, neces-
sitating the  maintenance of  appropriate proportions 
of  the primary macronutrients. However, these pro-
portions may vary significantly based on individual 
needs and circumstances. Dietary models that serve 
as frameworks for implementing nutritional changes 
include the Mediterranean diet, the Dietary Approach-
es to Stop Hypertension (DASH) diet, the flexitarian 
diet, the vegetarian diet, the Nordic diet, the portfolio 
diet, the  low glycaemic index diet, and intermittent 
fasting. Restrictive eating patterns and obesity treat-
ments, including pharmacotherapy, may lead to mi-
cronutrient deficiencies, encompassing vitamin D3, 
B1, B12, and iron [11–14]. Comprehensive assessment, 
including the evaluation of biochemical markers, can 
aid in formulating recommendations for dietary intake 
and vitamin and mineral supplementation. All adults 
living with obesity should receive personalised MNT 
administered by a registered dietitian [15]. To the best 
of our knowledge, there are no official guidelines from 
organisations and societies regarding exclusively MNT 
during pharmacotherapy. However, efforts are being 
made to determine the appropriate approaches for this 
group of patients, and it is proposed that the specific 
nutritional needs during obesity pharmacotherapy be 
incorporated into official guidelines [16].

Key considerations – clinical experience

•	 MNT is a  long-term lifestyle modification focused 
on health outcomes for chronic disease risk re-
duction and quality of  life improvements, not just 
weight changes.

•	 Nutrition therapy must be tailored to individual val-
ues, preferences, and treatment objectives. It should 
also be safe, effective, nutritionally adequate, cul-
turally appropriate, and financially accessible, pro-
moting long-term adherence.

•	 Recommended dietary models are the  Mediterra-
nean diet, the Dietary Approaches to Stop Hyperten-
sion (DASH) diet, the flexitarian diet, the vegetarian 
diet, the Nordic diet, the portfolio diet, the low gly-
caemic index diet, and intermittent fasting.

•	 Evaluation of  biochemical markers can aid in for-
mulating recommendations for dietary intake and 
vitamin and mineral supplementation.

•	 All adults living with obesity should receive person-
alised MNT administered by a registered dietitian.

Nutritional challenges during 
pharmacotherapy for obesity

Alteration in body composition 

Weight reduction is associated with numerous, 
predominantly positive health outcomes. Studies in-
dicate, for example – that a decrease of 5–10% in ini-
tial body weight favourably impacts glycaemic con-
trol, lipid profile, and blood pressure levels [4]. 

This valuable weight reduction is primarily but 
not exclusively due to the reduction of body fat con-
tent. During calorie-reduced dietary modifications 
in patients with obesity, we can observe a  decrease 
in fat content and a loss of lean body mass (LBM) in 
the  form of  muscle mass. The  degree of  lean body 
mass loss observed in studies varies between 20% and 
30% of  total body loss and depends on factors such 
as sex, age, and the type and duration of the dietary 
intervention [17–22]. The  reduction in LBM poses 
several challenges, including impacts on daily func-
tional abilities and a reduction in resting energy ex-
penditure, which hinders the long-term maintenance 
of a healthy body weight [23]. It is important to em-
phasise that in patients with excess body weight, a sig-
nificant reduction in fat mass, even if accompanied 
by a loss of LBM, results in an improved ratio of body 
tissues, which translates to enhanced overall health. 
Given the  growing prevalence and efficacy of  anti-
obesity medications, there are emerging concerns 
about the  potential loss of  lean body mass during 
the weight reduction process. The impact of contem-
porary anti-obesity medications is one of  the  sub-
jects of  extensive scientific research. It appears that 
MNT, physical activity, and the degree of weight loss 
are key factors influencing body composition. Nu-
tritional education combined with liraglutide treat-
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ment at the  General University Hospital of  Valencia 
(Spain) significantly increased weight and fat mass 
loss compared to liraglutide alone. Both groups expe-
rienced decreased skeletal muscle mass, particularly 
in the education group, probably related to the greater 
intensity of weight loss [24]. Studies with naltrexone/
bupropion also showed a  significant absolute reduc-
tion in lean mass. However, the ratio of lean mass loss 
to body fat loss with naltrexone/bupropion was com-
parable to that observed in the  placebo group [25]. 
On the other hand, Pandey et al., in a study of adults 
without diabetes, predominantly women with over-
weight or obesity, observed that liraglutide plus a life-
style intervention significantly reduced thigh muscle 
fat compared to placebo after 40 weeks of treatment. 
Additionally, liraglutide decreased the  proportion 
of  participants with adverse muscle composition, 
characterised by high muscle fat and low muscle vol-
ume [26]. These findings suggest that liraglutide plus 
lifestyle intervention not only reduces body fat but 
also improves muscle composition. A study assessing 
the effect of liraglutide, at doses up to 3.0 mg/day, on 
body composition in overweight and obese elderly in-
dividuals with type 2 diabetes mellitus revealed that 
the  treatment was associated with reductions in fat 
mass and android fat while preserving muscle mass, 
thus helping to prevent sarcopaenia [27]. A systematic 
review of  the  impact of  semaglutide impact on lean 
mass revealed that obese adults experienced signifi-
cant weight reductions primarily due to fat mass loss. 
While lean mass remained stable in some instances, 
notable reductions were observed in others, especial-
ly in larger trials. Despite this, the proportion of lean 
mass relative to total body mass increased, indicating 
a positive health outcomes [28]. Studies with tirzepa-
tide have demonstrated reductions in fat and lean 
body mass. Although a  reduction in fat-free muscle 
mass was observed, a greater-than-expected decrease 
in muscle fat infiltration was also noticed [29, 30]. Con-
sidering the study’s results, it is crucial to incorporate 
appropriate training, adequate protein intake, and en-
ergy restriction into the diet to minimise muscle mass 
loss and reduce the risk of sarcopaenia. According to 
experts, pharmacotherapy combined with supervised 
resistance exercise can significantly increase lean 
mass and strength. They emphasise the  importance 
of continuing exercise after completing a low-calorie 
diet with pharmacological support to maintain body 
weight [31]. A systematic review to determine if resis-
tance training can mitigate muscle loss during caloric 
restriction in obese elderly individuals revealed that 
it could prevent nearly all muscle loss induced by 
calorie deficiency while achieving similar reductions 
in fat and total body mass as diet alone [32]. Regard-
ing the  role of  protein in an energy-restriction diet, 
research findings on muscle protein anabolism indi-
cate that achieving an adequate protein intake may 
be crucial for preserving muscle mass [33–35]. We 

currently do not have detailed recommendations re-
garding protein intake during pharmacotherapy for 
obesity. However, based on observations of  patients 
following bariatric surgery, it can be noted that sig-
nificant weight loss requires an increased propor-
tion of  this macronutrient in dietary energy intake. 
According to the Polish Society of Dietetics, patients 
who have undergone sleeve gastrectomy should con-
sume about 1.5 g/kg of ideal body weight per day [7]. 
This approach may also be suitable for individuals 
undergoing pharmacotherapy, particularly older and 
physically active patients, although further in-depth 
research is required. Regardless of the absolute daily 
protein intake, its proportion in the  overall caloric 
intake will significantly increase due to substantial 
energy restriction. All the above studies, researchers’ 
observations, and clinical experiences led us to for-
mulate several patient recommendations.

Key considerations – clinical experience

•	 Weight reduction in the treatment of obesity should 
be planned for the long term. 

•	 The  reduction in daily energy intake associated 
with the medication should be about 500–600 kcal, 
leading to a weight loss of approximately 0.5–1 kg 
per week (about 2–4 kg per month) [4, 5].

•	 Patients should be encouraged to engage in physi-
cal activity during and after pharmacological 
treatment for obesity. Regular physical activ-
ity, including ≥ 30–60 min of  endurance exercise  
≥ 5 times weekly, is recommended. Particular atten-
tion should be given to performing strength train-
ing at least twice weekly, targeting all major muscle 
groups [4].

•	 Protein is an essential component of the diet during 
the pharmacological treatment of obesity. Its contri-
bution to the daily energy intake should be higher 
than standard recommendations. Based on clinical 
observations, 1.5 g of protein per kg of  ideal body 
weight (especially in older adults, physically active 
individuals, and those with significant weight loss) 
is appropriate for this group of patients [35].

•	 An essential element of care is the initial assessment 
of body composition and monitoring of anthropo-
metric parameters throughout the treatment.

Qualitative malnutrition due to macro- 
and micronutrient deficiency 

Malnutrition is a comprehensive term that refers 
to deficiencies, excesses, or imbalances in the  intake 
of  energy or nutrients and the  consequent physi-
ological changes that arise from such imbalances. 
It is observed that people living with obesity fre-
quently exhibit biochemical evidence of deficiencies 
in micronutrients, including vitamin D, vitamin B12, 
folate, thiamine, iron, and zinc [36–38]. Moreover, 
inadequate intakes of calcium, magnesium, and vita-
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mins A, E, and C have been documented among this 
group of patients [39, 40]. Restrictive eating patterns 
and obesity treatments, including pharmacotherapy, 
may lead to profound micronutrient deficiencies due 
to inadequate nutrient intake or impaired absorption. 
Particular attention should be paid to patients with 
monotonous diets or poor quality and those who ex-
perience better appetite suppression or more severe 
gastrointestinal adverse events. Also, the elderly and 
people with other chronic diseases may not meet 
the  recommended intake of  critical nutrients, such 
as protein or  vitamins, due to changes in metabo-
lism and absorption [41]. Therefore, it is prudent to 
conduct a comprehensive assessment of biochemical 
parameters and diet quality by a registered dietitian 
before implementing pharmacotherapy and estab-
lishing preventive measures and regular monitoring 
throughout the  treatment process. No studies have 
specifically examined the impact of routine micronu-
trient supplementation on the risk of nutritional de-
ficiencies during obesity pharmacotherapy. However, 
evidence suggests that dietary supplementation with 
a complete multivitamin is associated with a reduced 
risk of micronutrient deficiency in adults, particularly 
among individuals living with obesity [42, 43]. Conse-
quently, targeted micronutrient supplementation may 
be necessary to address deficiencies in patients iden-
tified with a  lack of micronutrients before or during 
drug therapy [16]. 

Hair loss 

Hair loss is observed in patients on very restrictive 
diets, after rapid weight loss, and following bariatric 
surgery [44]. A  systematic review and meta-analysis 
from 2022 revealed that hair loss is common after 
metabolic and bariatric surgery, especially in younger 
women and those with low serum levels of zinc, folic 
acid, and ferritin [45]. In a scoping review regarding 
dermatologic findings associated with semaglutide 
use, only 0.2% of  patients on 2.4 mg subcutaneous 
semaglutide reported alopecia, compared to 0.5% 
of  patients on placebo [46]. Researchers highlight 
the  potential protective effects of  these medications 
on hair health, such as increased insulin sensitivity 
and improved scalp blood circulation, but also poten-
tial risks, such as disrupted hair growth cycles or pre-
mature androgenetic alopecia. Due to these concerns, 
clinicians see the need for further investigation into 
hair conditions during treatment with modern anti-
obesity drugs [47]. Essential nutrients responsible for 
hair loss during weight loss diets include protein, fatty 
acids, iron, zinc, and vitamins B and D. However, it 
should also be emphasised that overconsumption 
of nutritional supplements can lead to hair loss and 
should be avoided unless a  deficiency is confirmed 
[48, 49]. Considering the above and recognizing that 
weight reduction diets followed by patients during 

pharmacotherapy may be nutritionally deficient, it is 
essential to focus on critical dietary components that 
influence hair health

Key considerations – clinical experience

•	 Due to the significant dietary restrictions undertak-
en by patients during pharmacotherapy for obesity, 
it is essential to ensure proper education and a well-
balanced diet with an appropriate energy deficit.

•	 Attention must be given to the intake of critical nu-
trients, including protein, vitamin D, iron, zinc, B 
vitamins, and polyunsaturated fatty acids. 

•	 Patients should be closely monitored for potential 
deficiencies; if any are suspected, appropriate labo-
ratory tests should be conducted. 

•	 In confirmed cases of nutrient deficiencies, supple-
mentation should be considered.

•	 It is essential to conduct a  comprehensive assess-
ment of diet quality by a registered dietitian before 
and during obesity pharmacotherapy.

Potential gastrointestinal complaints
and solutions in the context of obesity
pharmacotherapy

The most prevalent adverse events associated with 
obesity pharmacotherapy are gastrointestinal distur-
bances, including nausea, diarrhoea, and constipa-
tion. These symptoms are mainly related to incretin-
based medications. In registration trials, most of these 
events were classified as mild to moderate and gener-
ally transient, with infrequent occurrences leading to 
treatment discontinuation [16, 49–51]. Dietary modi-
fications may be beneficial in alleviating gastrointes-
tinal symptoms.

Nausea

The  frequency of  occurrence of  nausea across 
clinical trials typically ranges from 15% to 50% [52]. 
The prevalence of symptoms is notably higher during 
the initial 4 to 5 weeks of treatment, a period charac-
terised by a more pronounced delay in gastric emp-
tying, subsequently decreasing after that [53]. Symp-
toms are generally moderate in intensity and tend to 
resolve within 8 days or less following their onset [54, 
55]. For a patient experiencing this side effect, the fol-
lowing recommendations may be beneficial:
•	 Plan to consume 5 to 6 small meals throughout 

the day.
•	 Eat meals calmly, eating slowly, and chewing food 

thoroughly.
•	 Avoid foods that are difficult to digest, such as fried 

dishes, cabbage, legumes, sweets, chips, and fast 
food.

•	 Steer clear of very hot or very cold dishes.
•	 Replace spicy spices with mild herbs like dill, basil, 

and oregano.
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•	 Refrain from drinking fluids immediately before and 
after meals; instead, consume liquids and snacks be-
tween meals.

•	 Ensure adequate ventilation in the  dining area to 
minimize exposure to irritating odours.

•	 Avoid engaging in intense physical activity or lying 
down immediately after meals, and refrain from 
eating right before bedtime.

•	 Consider consuming ginger, peppermint tea, sugar-
free candies, or menthol-flavoured chewing gum, 
which may provide additional relief [56].

Diarrhoea

The  frequency of  diarrhoea varies across clinical 
trials, typically ranging from 5% to 25% [53]. Diarrhoea 
often occurs within the first 4 weeks of treatment, after 
which the incidence significantly declines. Symptoms 
are generally reported to persist for approximately  
3 days [57, 58]. It is primarily recommended for pa-
tients with diarrhoea to: 
•	 Consume water with an intake of 2 to 2.5 l/day and 

other suitable fluids such as weak tea and blackber-
ry infusion.

•	 Avoid sweetened beverages, particularly those con-
taining artificial sweeteners or high levels of sorbi-
tol, such as plum or pear juice and sweets or chew-
ing gum containing xylitol.

•	 Limit food high in insoluble fibre. 
•	 Avoid dairy products high in lactose, coffee, and al-

coholic drinks.
•	 Decrease intake of hard-to-digest foods, those that 

may cause bloating, as well as fatty, fried, spicy, and 
raw foods, which are high in insoluble fiber.

•	 Recommended foods include peeled, cooked veg-
etables and fruits, bread made from refined flour, 
small groats, jellies, carrot puree, rice rusks, rice wa-
fers, and bananas. 

•	 In cases of severe diarrhoea, short-term implemen-
tation of the BRAT diet may be beneficial. This di-
etary protocol includes the consumption of banan-
as, rice, boiled apples, and wheat toast [59].

•	 Additionally, consideration may be given to probi-
otic therapy, utilising strains such as Lactobacillus 
rhamnosus GG or Saccharomyces boulardii to sup-
port gut health during recovery [60, 61].

Constipation

Constipation generally occurs with a  frequency 
ranging from 4% to 12%. However, specific trials have 
reported a prevalence as high as 25% to 35% among 
individuals with obesity [58]. The onset of constipa-
tion may occur within the first 16 weeks of treatment, 
particularly during the initial 28 days [53, 58, 62–64]. 
Symptoms of  constipation have been documented 
to persist longer than those of other adverse effects. 
In individuals receiving GLP-1 therapy, constipation 

symptoms have been reported to last for a median du-
ration of 47 days [55].

If an individual experiences constipation while un-
dergoing medication treatment, lifestyle modifications 
can serve as a  supportive measure. This approach is 
founded on three fundamental pillars:
•	 Adequate hydration: 
–– Ensuring sufficient fluid intake is essential, with 
a recommended daily consumption of 2 to 2.5 l. 

–– These fluids should not act as additional sources 
of  energy; thus, sweetened beverages, including 
juices, compotes, and drinks sweetened with sugar 
or honey, should be avoided. 

–– Moderate coffee consumption is also advisable if 
tolerated and without contraindications, such as 
gastroesophageal reflux disease.

•	 Anti-constipation diet: 
–– Adequate fibre intake, averaging 35 g/day, with 
the option to increase this intake to 50–60 g peri-
odically. Emphasis should be placed on insoluble 
fibre, which is crucial in regulating intestinal func-
tion. Gradual increases in high-fibre foods are rec-
ommended to facilitate adaptation. 

–– The  diet should incorporate vegetables and fruits 
with their skins, whole grain cereals, wheat bran, 
coarse-grained groats, and vegetable fats rich in 
monounsaturated and polyunsaturated fatty acids, 
preferably from the omega-3 group. 

–– Fermented products such as sauerkraut, pickles, 
and dairy items like yogurt, buttermilk, and sour 
milk provide natural prebiotics and probiotics that 
enhance intestinal health. 

–– Regular meal timing is also significant for individu-
als experiencing constipation. 

–– In certain instances, consuming warm water with 
lemon on an empty stomach, dried plums (soaked 
overnight), or psyllium seeds may yield beneficial 
effects.

•	 Physical activity: 
–– Increasing physical activity through walking, jog-
ging, and swimming is recommended. 

–– Exercises to strengthen the abdominal muscles may 
also be advantageous in certain situations [65].

The  issue of  constipation is complex and should 
encompass the  aforementioned vital recommenda-
tions and the  psychosomatic factors contributing to 
the  condition. If neurogenic constipation is particu-
larly problematic, psychotherapy or relaxation tech-
niques may prove helpful [65].

Abdominal discomfort, dyspepsia, 
gastroesophageal reflux disease (GERD)

Among the  less frequently observed side effects 
of incretin-based therapies are abdominal discomfort, 
dyspepsia, and GERD. According to studies, these ad-
verse effects are generally mild to moderate in severity 
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and usually affect less than 10% of patients undergoing 
treatment [53, 66, 67]. Nutritional recommendations 
for mitigating the aforementioned symptoms include 
adhering to a light, easily digestible diet, consuming 
small, frequent meals, thoroughly chewing food, and 
eating in a relaxed environment. It is also advisable to 
drink water between meals, aiming for approximately 
1.5 to 2 l/day. In cases of reflux, patients should avoid 
strong coffee, tea, cocoa, tomatoes and their deriva-
tives, onions, and gas-producing vegetables. Addition-
ally, limiting fried foods, reducing the intake of simple 
sugars, sweets, alcohol, fruit juices, citrus fruits, and 
carbonated beverages is recommended [68].

The occurrence of side effects necessitates contin-
uous monitoring and adjustments to dietary recom-
mendations and therapeutic interventions if required. 
Patients should be advised to consult their clinicians 
if gastrointestinal symptoms do not resolve over time 
as anticipated or if symptoms worsen.

Key considerations – clinical experience

•	 The  most prevalent adverse events associated with 
obesity pharmacotherapy are gastrointestinal distur-
bances, including nausea, diarrhoea, and constipation.

•	 Most of these symptoms are mild to moderate and 
generally transient. 

•	 Dietary modifications may be beneficial in alleviat-
ing gastrointestinal symptoms.

•	 Patients should be advised to  consult their clini-
cians if gastrointestinal symptoms do not resolve 
over time as anticipated or if symptoms worsen.

The healthy eating plate during 
pharmacotherapy

Given the  significant changes in appetite and 
the  frequent implementation of  very low-energy di-

ets, it is advisable to modify the selection of products 
and their proportions in the nutrition of patients un-
dergoing pharmacotherapy. When food consumption 
decreases, it is essential to counsel patients to enhance 
the quality of the foods they ingest. No study evaluates 
the benefits of  consuming specific types of  foods in 
this condition. However, research on significant and 
rapid weight loss achieved through very low-calorie 
diets and bariatric surgery has highlighted the  im-
portance of  prioritising servings of  lean protein to 
help preserve lean body mass [69]. It is recommended 
that the  adult population consume a  minimum of   
0.8 grams of protein per kilogram of body weight [41]. 
Higher protein intake (1.5 g/kg of ideal body weight 
per day) may be appropriate for patients with elevated 
body mass indices, particularly those who resemble in-
dividuals undergoing bariatric surgery [70]. Moreover, 
when a patient experiences early satiety, nutritional in-
take becomes critical to prevent deficiencies in energy, 
protein, and micronutrients. Daily nutrition should be 
based on the intake of fruits, vegetables, fibre, and oth-
er nutrient-dense foods while simultaneously reduc-
ing the consumption of foods high in saturated fat or 
added sugars [71]. In clinical practice, we recommend 
adjusting the proportions of food items in composed 
meals. According to established nutritional models, 
vegetables should form the meal foundation for peo-
ple with obesity. However, among patients undergoing 
pharmacotherapy, who experience significant reduc-
tions in appetite and rapid satiety, consuming large 
quantities of vegetables may lead to excluding adequate 
protein products, grains, and healthy fats. Therefore, 
in such cases, it is advisable to modify the nutritional 
plate following the  recommendations for bariatric 
patients (Figure 1) [72]. The daily inclusion of high-
protein shake(s) may facilitate the achievement of these 
protein intake targets.

In a  balanced dietary plan, the  recommended 
sources of  macronutrients (Healthy Eating Plate) 
should include a  variety of  vegetables (prioritising 
vegetables, especially leafy greens, and excluding 
starchy vegetables), healthy fats (ideally from mono-
unsaturated sources like olive oil and canola oil, as 
well as polyunsaturated sources such as fatty see fish, 
flaxseed oil, nuts, and seeds), protein derived from 
both animal sources (low-fat dairy products, eggs, 
lean meats, and fish) and plant sources (tofu, legumes, 
pulses, and nuts), and carbohydrates, preferably from 
whole-grain products such as cereals, grains, bread, 
and flakes [4–6, 73].

Key considerations – clinical experience

Given the  significant changes in appetite and 
the  frequent implementation of  very low-energy di-
ets, modifying the  selection of  products and their 
proportions in the  nutrition of  patients undergoing 
pharmacotherapy is advisable. 

Figure 1. Healthy Plate during obesity pharmacotherapy 
(modified based on the bariatric plate) [72] 

Fats
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When a  patient experiences early satiety, nutri-
tional intake becomes critical to prevent deficiencies 
in energy, protein, and micronutrients. 

Among patients undergoing pharmacotherapy, it 
is advisable to modify the nutritional plate following 
the recommendations for bariatric patients

Psychodietetics context – clinical 
observations

In the  context of  effective obesity treatment, 
the psychological aspect is indispensable. It also plays 
a  crucial role in obesity pharmacotherapy. Several 
psychological factors contribute to the  development 
of obesity, including dysregulation of self-regulatory 
mechanisms, individual beliefs and expectations, per-
sonality traits, and difficulties in coping with stress 
and emotions. Additionally, obesity can lead to the de-
velopment of psychological disorders such as depres-
sion, low mood, and even suicidal thoughts [74, 75]. 
Therefore, patients undergoing pharmacotherapy for 
obesity should be carefully monitored for maladap-
tive patterns of thinking about food (overestimating 
or underestimating the caloric value of products and 
meals, morally valuing dietary choices or behaviours 
conducive to weight loss such as – “food is slimming 
or not”, “I’m on a diet so I’m okay, I’m not on a diet 
so I’m not okay”, “diet products are good, others are 
bad”), as well as thoughts about their bodies (unre-
alistic perception of  body size, the  intense pursuit 
of a specific “number on the scale”, unrealistic goals), 
and maladaptive eating styles (starvation- “On medi-
cation, I don’t need to eat because I don’t feel hungry 
– so I don’t eat”, or emotional eating). Patients should 
also be monitored for the emergence of eating disor-
ders (“Lately I only eat chocolate because I like it. I eat 
a  little because on medication that’s enough for me. 
I don’t feel like eating anything else”), the presence 
of  depression, and difficulties in coping with stress 
[4]. For individuals who achieve the intended effects 
of  obesity treatment, social support is also crucial. 
These patients may experience stigma or lack of sup-
port from family or friends. The lifestyle of individuals 
during and after therapy may significantly differ from 
that of their family. This can lead to feelings of mis-
understanding or even loneliness. Some patients also 
struggle with excessive attention and constant ques-
tions prompted by their changes in appearance [76].

Conclusions
Addressing obesity during pharmacotherapy re-

quires a multifaceted approach that includes Medical 
Nutrition Therapy, physical activity, and psychological 
support. This care should be provided by an interdisci-
plinary team comprising a physician, dietitian, physio-
therapist, and psychologist. Integration of the elements 
mentioned above is crucial for optimising health out-
comes. Continuous monitoring of weight loss progress, 

dietary intake, and potential nutrient deficiencies is 
essential to prevent adverse effects. A personalised nu-
tritional approach tailored to individual patient needs 
can also be beneficial in alleviating gastrointestinal 
symptoms. Furthermore, understanding the psycho-
logical aspects of obesity and providing social support 
can significantly enhance treatment efficacy and pa-
tient well-being. Future guidelines should incorporate 
these comprehensive strategies to improve the man-
agement of obesity effectively.

Author contributions 

Matylda Kręgielska-Narożna (MKN), Katarzyna 
Pastusiak-Zgolińska (KPZ), and Paweł Bogdański (PB) 
were involved with the design of the work. MKN and 
KP were involved with data collection and interpreta-
tion. MKN and KP were involved in writing the man-
uscript. Lucyna Ostrowska (LO), PB, provided critical 
revision. MKN and KPZ contributed equally to this 
work and share first authorship.

Acknowledgments

We would like to acknowledge the  assistance 
of ChatGPT, a language model developed by OpenAI, 
for its help in language editing and proofreading this 
manuscript.

Funding 

No external funding.

Ethical approval

Not applicable.

Conflict of interest 

PB received payment or honoraria for lectures and 
educational brochures from Novo Nordisk, Eli Lilly, 
Bausch Health. LO received payment or honoraria for 
lectures and educational brochures from Novo Nor-
disk, Eli Lilly, Bausch Health. KP received payment 
or honoraria for lectures and educational brochures 
from Novo Nordisk. MKN received payment or hon-
oraria for lectures and educational brochures from 
Novo Nordisk.

References

1.	 Obesity and overweight. https://www.who.int/news-ro-
om/fact-sheets/detail/obesity-and-overweight, Accessed 
18.07.2024.

2.	 Pedersen SD, Manjoo P, Wharton S. Canadian Adult Obe-
sity Clinical Practice Guidelines: Pharmacotherapy for 
Obesity Management. Available from: https://obesityca-
nada.ca/guidelines/pharmacotherapy. Accessed 21.7.2024.

3.	 Coutinho W, Halpern B. Pharmacotherapy for obesity: 
moving towards efficacy improvement. Diabetol Metab 
Syndr. 2024 Jan; 16(1): 6. 



Matylda Kręgielska-Narożna, Katarzyna Pastusiak-Zgolińska, Lucyna Ostrowska, Paweł Bogdański378

Medical Studies/Studia Medyczne 2024; 40/4

4.	 Bąk-Sosnowska M, Białkowska M, Bogdański P, Cho- 
miuk T, Gałązka-Sobotka M, Holecki M, Jarosiń-
ska A, Jezierska M, Kamiński P, Kłoda K, Kręgielska- 
Narożna M, Lech M, Mamcarz A, Mastalerz-Migas A, 
Matyjaszek-Matuszek B, Ostrowska L, Płaczkiewicz- 
Jankowska E, Stachowska E, Stelmach-Mardas M, Szeli- 
ga J, Szulińska M, Walczak M, Wyleżoł M. Zalecenia kli-
niczne dotyczące postępowania u  chorych na otyłość 
2022 – stanowisko Polskiego Towarzystwa Leczenia Oty-
łości. Med. Prakt. wyd. specj.; maj 2022: 1-87.

5.	 Brown J, Clarke C, Johnson Stoklossa C, Sievenpiper J. 
Canadian Adult Obesity Clinical Practice Guidelines: Me-
dical Nutrition Therapy in Obesity Management. Availa-
ble from: https://obesitycanada.ca/guidelines/nutrition. 
Accessed: 19.07.2024.

6.	 Hassapidou M, Vlassopoulos A, Kalliostra M, Govers E, 
Mulrooney H, Ells L, Salas XR, Muscogiuri G, Darle- 
ska TH, Busetto L, Yumuk VD, Dicker D, Halford J, Wo-
odward E, Douglas P, Brown J, Brown T. European Asso-
ciation for the  Study of  Obesity Position statement on 
medical nutrition therapy for the management of over-
weight and obesity in adults developed in collaboration 
with the European Federation of the Associations of Die-
titians. Obes Facts. 2023; 16(1): 11-28. 

7.	 Gajewska D, Lange E, Kęszycka P, Białek-Dratwa A, Gu- 
dej S, Świąder K, Giermaziak W, Kostelecki G, Kret M, 
Marlicz W, Pachocka L, Pałkowska-Goździk E, Paśko P, 
Podgórska-Stawiecka L, Sawaniewska B, Myszkowska-
-Ryciak J. Recommendations on dietary treatment of obe-
sity in adults: 2024 position of the Polish Society of Diete-
tics. J Health Inequal. 2024; 10(1): 22-47. 

8.	 Ulian MD, Aburad L, da Silva Oliveira MS, Pop- 
pe ACM, Sabatini F, Perez I, Gualano B, Benatti FB, Pin- 
to AJ, Roble OJ,  Vessoni A, de Morais Sato P, Unsain RF, 
Baeza Scagliusi F. Effects of  health at every size® inte-
rventions on health-related outcomes of  people with 
overweight and obesity: a  systematic review. Obes Rev. 
2018; 19(12): 1659-1666. 

9.	 Koliaki C, Spinos T, Spinou M, Brinia ME, Mitsopoulou D, 
Katsilambros N. Defining the  optimal dietary approach 
for safe, effective and sustainable weight loss in overwe-
ight and obese adults. Healthcare. 2018; 6(3): 73.

10.	 Johnston BC, Kanters S, Bandayrel K, Wu P, Naji F, Sie-
mieniuk RA, Ball GDC, Busse JW, Thorlund K, Guyatt G, 
Jansen JP, Mills EJ. Comparison of weight loss among na-
med diet programs in overweight and obese adults a me-
ta-analysis. JAMA. 2014; 312(9): 923-933. 

11.	 Mallard SR, Howe AS, Houghton LA. Vitamin D status 
and weight loss: a  systematic review and meta-analysis 
of  randomized and nonrandomized controlled weight-
-loss trials. Am J Clin Nutr. 2016; 104(4): 1151-1159. 

12.	 Zhao L, Zhang X, Shen Y, Fang X, Wang Y, Wang F. Obesi-
ty and iron deficiency: a quantitative meta-analysis. Obes 
Rev. 2015; 16(12): 1081-1093. 

13.	 Maguire D, Talwar D, Shiels PG, McMillan D. The  role 
of  thiamine dependent enzymes in obesity and obesity 
related chronic disease states: a  systematic review. Clin 
Nutr ESPEN. 2018; 25: 8-17. 

14.	 Wiebe N, Field CJ, Tonelli M. A  systematic review 
of the vitamin B12, folate and homocysteine triad across 
body mass index. Obes Rev. 2018; 19(11): 16081618. 

15.	 Williams L, Barnes K, Ball L, Ross L, Sladdin I, Mitchell L. 
How effective are dietitians in weight management? 

A  systematic review and meta-analysis of  randomized 
controlled trials. Healthcare. 2019; 7(1): 20. 

16.	 Almandoz JP, Wadden TA, Tewksbury C, Apovian CM, 
Fitch A, Ard JD, Li Z, Richards J, Butsch WS, Jouravskaya I, 
Vanderman KS, Neff LM. Nutritional considerations with 
antiobesity medications. Obesity (Silver Spring). 2024; 
32(9): 1613-1631. 

17.	 Magkos F, Fraterrigo G, Yoshino J, Luecking C, Kirbach K, 
Kelly SC, de Las Fuentes L, He S, Okunade AL, Patter- 
son BW, Klein S. Effects of moderate and subsequent pro-
gressive weight loss on metabolic function and adipose 
tissue biology in humans with obesity. Cell Metab. 2016 
Apr; 23(4): 591-601. 

18.	 Cava E, Yeat NC, Mittendorfer B. Preserving healthy 
muscle during weight loss. Adv Nutr. 2017 May; 8(3):  
511-519. 

19.	 Leidy HJ, Carnell NS, Mattes RD, Campbell WW. Higher 
protein intake preserves lean mass and satiety with we-
ight loss in pre-obese and obese women. Obesity (Silver 
Spring). 2007 Feb; 15(2): 421-429. 

20.	 Weiss EP, Racette SB, Villareal DT, Fontana L, Steger- 
May K, Schechtman KB, Klein S, Ehsani AA, Hollo- 
szy JO; Washington University School of Medicine CALE-
RIE Group. Lower extremity muscle size and strength and 
aerobic capacity decrease with caloric restriction but not 
with exercise-induced weight loss. J Appl Physiol (1985) 
2007 Feb; 102(2): 634-640. 

21.	 Hoie LH, Bruusgaard D, Thom E. Reduction of body mass 
and change in body composition on a  very low calorie 
diet. Int J Obes Relat Metab Disord. 1993 Jan; 17(1): 17-20. 

22.	 Willoughby D, Hewlings S, Kalman D. Body composition 
changes in weight loss: strategies and supplementation 
for maintaining lean body mass, a brief review. Nutrients. 
2018 Dec; 10(12): 1876. 

23.	 Hunter GR, Singh H, Carter SJ, Bryan DR, Fisher G. Sar-
copenia and its implications for metabolic health. J Obes. 
2019 Mar; 2019: 8031705. 

24.	 Dearos Sanchis M, Voltas Arribas B, Carrasco-Querol N, 
Sauras Colón E, Sánchez Juan C. Impacto en la pérdida 
de peso y la composición corporal de una intervención 
de educación alimentaria asociada al tratamiento con lira-
glutida para el abordaje de la obesidad [Impact on weight 
loss and body composition of a food education interven-
tion associated with Liraglutide treatment to address obe-
sity]. Nutr Hosp. 2024 Jun; 41(3): 585-593. 

25.	 Smith SR, Fujioka K, Gupta AK, Billes SK, Burns C, Kim D, 
Dunayevich E, Greenway FL. Combination therapy with 
naltrexone and bupropion for obesity reduces total and 
visceral adiposity. Diabetes Obes Metab. 2013 Sep; 15(9): 
863-866. 

26.	 Pandey A, Patel KV, Segar MW, Ayers C, Linge J, Lein- 
hard OD, Anker SD, Butler J, Verma S, Joshi PH, Nee- 
land IJ. Effect of liraglutide on thigh muscle fat and mu-
scle composition in adults with overweight or obesity: 
results from a randomized clinical trial. J Cachexia Sarco-
penia Muscle. 2024 Jun; 15(3): 1072-1083. 

27.	 Perna S, Guido D, Bologna C, Solerte SB, Guerriero F,  
Isu A, Rondanelli M. Liraglutide and obesity in elderly: 
efficacy in fat loss and safety in order to prevent sarcope-
nia. A perspective case series study. Aging Clin Exp Res. 
2016 Dec; 28(6): 1251-1257. 

28.	 Bikou A, Dermiki-Gkana F, Penteris M, Constantinides TK, 
Kontogiorgis C. A systematic review of the effect of sema-

https://pubmed.ncbi.nlm.nih.gov/?term=Poppe+ACM&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Poppe+ACM&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Sabatini+F&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Perez+I&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Gualano+B&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Benatti+FB&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Pinto+AJ&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Pinto+AJ&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Roble+OJ&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Vessoni+A&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=de+Morais+Sato+P&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Unsain+RF&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Baeza+Scagliusi+F&cauthor_id=30261553
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+P&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Naji+F&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Siemieniuk+RA&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Siemieniuk+RA&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Ball+GD&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Busse+JW&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Thorlund+K&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Guyatt+G&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Jansen+JP&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Jansen+JP&cauthor_id=25182101
https://pubmed.ncbi.nlm.nih.gov/?term=Mills+EJ&cauthor_id=25182101


379Medical nutritional therapy during pharmacotherapy for obesity: expert insights 

Medical Studies/Studia Medyczne 2024; 40/4

glutide on lean mass: insights from clinical trials. Expert 
Opin Pharmacother. 2024 Apr; 25(5): 611-619. 

29.	 Yabe D, Kawamori D, Seino Y, Oura T, Takeuchi M. Chan-
ge in pharmacodynamic variables following once-weekly 
tirzepatide treatment versus dulaglutide in Japanese pa-
tients with type 2 diabetes (SURPASS J-mono substudy). 
Diabetes Obes Metab. 2023 Feb; 25(2): 398-406. 

30.	 Tirzepatide achieves significant weight loss without 
adverse effects on muscle composition (SURPASS-3 MRI) 
https://www.easd.org/media-centre/home.html?j=118422 
&sfmc_sub=77326945&l=327_HTML&u=1738265&mi-
d=110007893&jb=1#!resources/tirzepatide-achieves-
significant-weight-loss-without-adverse-effects-on-
muscle-composition-surpass-3-mri-d33f2a13-d83e-4112-
8763-621e82d3e128

31.	 Locatelli JC, Costa JG, Haynes A, Naylor LH, Fegan PG, 
Yeap BB, Green DJ. Incretin-based weight loss pharmaco-
therapy: can resistance exercise optimize changes in body 
composition? Diabetes Care. 2024 Apr; 47(10); 1718-1730.

32.	 Sardeli AV, Komatsu TR, Mori MA, Gáspari AF, Chacon-
-Mikahil MPT. Resistance training prevents muscle loss 
induced by caloric restriction in obese elderly individu-
als: a  systematic review and meta-analysis. Nutrients. 
2018 Mar; 10(4): 423.

33.	 Paddon-Jones D, Leidy H. Dietary protein and muscle in 
older persons. Curr Opin Clin Nutr Metab Care. 2014 Jan; 
17(1): 5-11. 

34.	 Simonson M, Boirie Y, Guillet C. Protein, amino acids and 
obesity treatment. Rev Endocr Metab Disord. 2020 Sep; 
21(3): 341-353.

35.	 Leidy HJ, Clifton PM, Astrup A, Wycherley TP, Wester-
terp-Plantenga MS, Luscombe-Marsh ND, Woods SC, 
Mattes RD. The role of protein in weight loss and main-
tenance. Am J Clin Nutr. 2015 Jun; 101(6): 1320S-1329S. 

36.	 Pellegrini M, Rahimi F, Boschetti S,  Devecchi A, De Fran-
cesco A,  Mancino MV, Toppino M, Morino M, Fanni G, 
Ponzo V, Marzola E, Abbate Daga G, Broglio F, Ghigo E, 
Bo S. Pre-operative micronutrient deficiencies in patients 
with severe obesity candidates for bariatric surgery. J En-
docrinol Invest. 2021; 44(7): 1413-1423.

37.	 Damms-Machado A, Weser G, Bischoff SC. Micronutrient 
deficiency in obese subjects undergoing low calorie diet. 
Nutr J. 2012; 11: 34.

38.	 Aasheim ET, Hofso D, Hjelmesaeth J, Birkeland KI, Boh-
mer T. Vitamin status in morbidly obese patients: a cross-
-sectional study. Am J Clin Nutr. 2008; 87(2): 362-369.

39.	 Astrup A, Bugel S. Overfed but undernourished: reco-
gnizing nutritional inadequacies/deficiencies in patients 
with overweight or obesity. Int J Obes (Lond). 2019; 43(2): 
219-232.

40.	 Wilson T, Temple NJ, Bray GA. Nutrition Guide for Physi-
cians and Related Heathcare Professions. 3rd ed. Springer 
Nature 2022.

41.	 Jarosz M, Rychlik E, Stoś K, Charzewska J (eds.) Human 
nutrition standards for the  Polish population and their 
application. National Institute of Public Health - National 
Institute of Hygiene, 2020.

42.	 Blumberg JB, Frei BB, Fulgoni VL, Weaver CM, Zeisel SH. 
Impact of frequency of multi-vitamin/multi-mineral sup-
plement intake on nutritional adequacy and nutrient de-
ficiencies in U.S. adults. Nutrients. 2017; 9(8): 849.

43.	 Frankenfeld CL, Wallace TC. Multivitamins and nutritio-
nal adequacy in middle-aged to older Americans by obe-
sity status. J Diet Suppl. 2020; 17(6): 684-697.

44.	 Blackburn GL, Bistrian BR, Hoag C. Hair loss with rapid 
weight loss. Arch Dermatol. 1977 Feb; 113(2): 234. 

45.	 Zhang W, Fan M, Wang C, Mahawar K, Parmar C, Chen W, 
Yang W; Global Bariatric Research Collaborative. Hair loss 
after metabolic and bariatric surgery: a systematic review 
and meta-analysis. Obes Surg. 2021 Jun; 31(6): 2649-2659. 

46.	 Tran MM, Mirza FN, Lee AC, Goldbach HS, Libby TJ, Wi-
sco OJ. Dermatologic findings associated with semagluti-
de use: a scoping review. J Am Acad Dermatol. 2024 Jul; 
91(1): 166-168. 

47.	 Desai DD, Sikora M, Nohria A, Bordone L, Caplan AS, 
Shapiro J, Lo Sicco KI. GLP-1 agonists and hair loss: a call 
for further investigation. Int J Dermatol. 2024 Sep; 63(9); 
1128-1130. 

48.	 Finner AM. Nutrition and hair: deficiencies and supple-
ments. Dermatol Clin. 2013 Jan; 31(1): 167-172. 

49.	 Rushton DH. Nutritional factors and hair loss. Clin Exp 
Dermatol. 2002 Jul; 27(5): 396-404. 

50.	 Wilding JPH, Batterham RL, Calanna S, Davies M, 
Van Gaal LF,  Lingvay I, McGowan BM,  Rosenstock J,  
Tran MTD, Wadden TA, Wharton S, Yokote K, Zeuthen N, 
Kushner RF; STEP 1 Study Group. Once-weekly semaglu-
tide in adults with overweight or obesity. N Engl J Med. 
2021; 384(11): 989-1002.

51.	 Jastreboff AM, Aronne LJ, Ahmad NN, Wharton S, Conne-
ry L, Alves B, Kiyosue A, Zhang S, Liu B, Bunck MC, Ste-
fanski A;  SURMOUNT-1 Investigators. Tirzepatide once 
weekly for the treatment of obesity. N Engl J Med. 2022; 
387(3): 205-216.

52.	 Bettge K, Kahle M, Abd El Aziz MS, Meier JJ, Nauck MA. 
Occurrence of nausea, vomiting and diarrhoea reported as 
adverse events in clinical trials studying glucagon-like pep-
tide-1 receptor agonists: a systematic analysis of published 
clinical trials. Diabetes Obes Metab. 2017; 19(3): 336-347.

53.	 Gorgojo-Martínez JJ, Mezquita-Raya P, Carretero-Gómez J, 
Castro A, Cebrián-Cuenca A, de Torres-Sánchez A, Gar-
cía-de-Lucas MD, Núñez J, Obaya JC, Soler MJ, Górriz JL, 
Rubio-Herrera MÁ. Clinical recommendations to manage 
gastrointestinal adverse events in patients treated with 
Glp-1 receptor agonists: a  multidisciplinary expert con-
sensus. J Clin Med. 2022 Dec; 12(1): 145. 

54.	 Fitch A, Ingersoll AB. Patient initiation and maintenance 
of GLP-1 RAs for treatment of obesity: a narrative review 
and practical considerations for primary care providers. 
Postgrad Med. 2021; 133: 310-319. 

55.	 Wharton S, Calanna S, Davies M, Dicker D, Goldman B, 
Lingvay I, Mosenzon O, Rubino DM, Thomsen M, Wad-
den TA, Pedersen SD. Gastrointestinal tolerability of once- 
weekly semaglutide 2.4 mg in adults with overweight or 
obesity, and the relationship between gastrointestinal ad-
verse events and weight loss. Diabetes Obes Metab. 2022; 
24: 94-105.

56.	 Ahuja NK. Nutritional approaches to chronic nausea and 
vomiting. Pract Gastroenterol 2017; 168: 42-50.

57.	 Grimm M, Han J, Weaver C, Griffin P, Schulteis CT, Dong H, 
Malloy J. Efficacy, safety, and tolerability of  exenatide 
once weekly in patients with type 2 diabetes mellitus: 
an integrated analysis of the DURATION trials. Postgrad 
Med. 2013; 125: 47-57. 

58.	 Davies MJ, Bergenstal R, Bode B, Kushner RF, Lewin A, 
Skjøth TV, Andreasen AH, Jensen CB, DeFronzo RA; 
NN8022-1922 Study Group. Efficacy of liraglutide for we-
ight loss among patients with type 2 diabetes: the SCALE 
diabetes randomized clinical trial. JAMA 2015; 314: 687-699.

https://pubmed.ncbi.nlm.nih.gov/?term=Devecchi+A&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=De+Francesco+A&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=De+Francesco+A&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Mancino+MV&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Toppino+M&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Morino+M&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Fanni+G&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Ponzo+V&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Marzola+E&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Abbate+Daga+G&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Broglio+F&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Ghigo+E&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Bo+S&cauthor_id=33026590
https://pubmed.ncbi.nlm.nih.gov/?term=Davies+M&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Gaal+LF&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Van+Gaal+LF&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Lingvay+I&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=McGowan+BM&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Rosenstock+J&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Tran+MTD&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Tran+MTD&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Wadden+TA&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Wharton+S&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Yokote+K&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Zeuthen+N&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Kushner+RF&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=Kushner+RF&cauthor_id=33567185
https://pubmed.ncbi.nlm.nih.gov/?term=STEP+1+Study+Group%5BCorporate+Author%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wharton+S&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Connery+L&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Connery+L&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Alves+B&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Kiyosue+A&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+S&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+B&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Bunck+MC&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Stefanski+A&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=Stefanski+A&cauthor_id=35658024
https://pubmed.ncbi.nlm.nih.gov/?term=SURMOUNT-1+Investigators%5BCorporate+Author%5D


Matylda Kręgielska-Narożna, Katarzyna Pastusiak-Zgolińska, Lucyna Ostrowska, Paweł Bogdański380

Medical Studies/Studia Medyczne 2024; 40/4

59.	 De Bruyn G. Diarrhea in adults (acute). Am Fam Physi-
cian. 2008 Aug; 78(4): 503-504.

60.	 McFarland LV. Systematic review and meta-analysis 
of Saccharomyces boulardii in adult patients. World J Ga-
stroenterol. 2010 May; 16(18): 2202-2222. 

61.	 Sanklecha M, Verma L, Pai U, Mishra S, Maqsood S, Bir- 
la A. Lactobacillus rhamnosus GG evaluation in acute 
diarrhea (LEAD): an observational study. Cureus. 2022 
Apr; 14(4): e24594. 

62.	 Yabe D, Nakamura J, Kaneto H, Deenadayalan S, Navar- 
ria A, Gislum M, Inagaki N; PIONEER 10 Investigators. 
Safety and efficacy of oral semaglutide versus dulaglutide 
in Japanese patients with type 2 diabetes (PIONEER 10): 
an open-label, randomised, active-controlled, phase 3a 
trial. Lancet Diabetes Endocrinol. 2020; 8: 392-406. 

63.	 Yamada Y, Katagiri H, Hamamoto Y, Deenadayalan S, Na-
varria A, Nishijima K, Seino Y; PIONEER 9 Investigators. 
Dose-response, efficacy, and safety of  oral semaglutide 
monotherapy in Japanese patients with type 2 diabetes 
(PIONEER 9): a  52-week, phase 2/3a, randomised, con-
trolled trial. Lancet Diabetes Endocrinol. 2020; 8: 377-391. 

64.	 Wharton S, Davies M, Dicker D, Lingvay I, Mosenzon O, 
Rubino DM, Pedersen SD. Managing the gastrointestinal 
side effects of GLP-1 receptor agonists in obesity: recom-
mendations for clinical practice. Postgrad Med. 2022 Jan; 
134(1): 14-19. 

65.	 Andrews CN, Storr M. The  pathophysiology of  chronic 
constipation. Can J Gastroenterol. 2011 Oct; 25 (Suppl B): 
16B-21B. 

66.	 Aronne LJ, Sattar N, Horn DB, Bays HE, Wharton S,  
Lin WY, Ahmad NN, Zhang S, Liao R, Bunck MC, Joura-
vskaya I, Murphy MA; SURMOUNT-4 Investigators. Con-
tinued treatment with tirzepatide for maintenance of we-
ight reduction in adults with obesity: the SURMOUNT-4 
randomized clinical trial. JAMA. 2024 Jan; 331(1): 38-48. 

67.	 Pi-Sunyer X, Astrup A, Fujioka K, Greenway F, Halpern A, 
Krempf M, Lau DC, le Roux CW, Violante Ortiz R, Jen- 
sen CB, Wilding JP; SCALE Obesity and Prediabetes 
NN8022-1839 Study Group. A randomized, controlled trial 
of  3.0 mg of  liraglutide in weight management. N Engl  
J Med. 2015 Jul; 373(1): 11-22. 

68.	 Choroby układu pokarmowego, NCEZ, https://ncez.pzh.
gov.pl/choroba-a-dieta/choroby-ukladu-pokarmowego/, 
Accessed 05.08.2024.

69.	 Mechanick JI, Apovian C, Brethauer S, Garvey WT,  
Joffe AM, Kim J, Kushner RF,  Lindquist R,  Pessah- 
Pollack R,  Seger J, Urman RD,  Adams S, Cleek JB,  Cor-
rea R,  Kathleen Figaro M,  Flanders K,  Grams J, Hur- 
ley DL,  Kothari S, Seger MV, Still CD. Clinical practice 
guidelines for the  perioperative nutrition, metabolic, 
and nonsurgical support of patients undergoing bariatric 
procedures – 2019 update: cosponsored by American As-
sociation of  Clinical Endocrinologists/American College 
of Endocrinology, The Obesity Society, American Society 
for Metabolic & Bariatric Surgery, Obesity Medicine Asso-
ciation, and American Society of Anesthesiologists. Surg 
Obes Relat Dis. 2020; 16(2): 175-247.

70.	 Guillet C, Masgrau A, Mishellany-Dutour A, Blot A, Cail- 
le A, Lyon N, Pereira B, Slim K, Robert M, Disse E, Feu- 
gier N, Le Ruyet P, Louvet C, Miolanne M, Farigon N, La-
ville M, Boirie Y. Bariatric surgery affects obesity-related 
protein requirements. Clin Nutr ESPEN. 2020 Dec; 40: 
392-400. 

71.	 Wadden TA, Chao AM, Moore M, Tronieri JS, Gilden A, 
Amaro A, Leonard S, Jakicic JM. The role of lifestyle mo-
dification with second-generation anti-obesity medica-
tions: comparisons, questions, and clinical opportunities. 
Curr Obes Rep. 2023 Dec; 12(4): 453-473. 

72.	 Cambi MPC, Baretta GAP. Bariatric diet guide: plate mo-
del template for bariatric surgery patients. Arq Bras Cir 
Dig. 2018; 31(2): e1375. 

73.	 Talerz zdrowego żywienia. NCEZ, https://ncez.pzh.gov.pl/
abc-zywienia/talerz-zdrowego-zywienia, Accessed: 05.08. 
2024.

74.	 Carter FA, Jansen A. Improving psychological treatment 
for obesity. Which eating behaviours should we target? 
Appetite. 2012 Jun; 58(3): 1063-1069. 

75.	 Tsegaye A, Kökönyei G, Baldacchino A, Urbán R, Demetro-
vics Z, Logemann HNA. The psychological basis of obesity. 
Mahmood TA, Arulkumaran S, Chervenak FA. Obesity and 
Obstetrics. Second Edition, Elsevier 2020; 37-44.

76.	 Bays HE, Burridge K, Richards J, Fitch A. Obesity pillars 
roundtable: excessive weight reduction with highly ef-
fective anti-obesity medications (heAOMs). Obes Pillars. 
2022 Oct; 4: 100039. 

Address for correspondence:

Matylda Kręgielska-Narożna
Department of Obesity and 
Metabolic Disorders 
Treatment and Clinical Dietetics
Poznan University of Medical Sciences
82/84 Szamarzewskiego St. 
60-569 Poznan, Poland
E-mail: matkreg@ump.edu.pl

Submitted: 11.10.2024
Accepted: 11.10.2024
Online publication: 2.12.2024

https://pubmed.ncbi.nlm.nih.gov/?term=Kushner+RF&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Lindquist+R&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Pessah-Pollack+R&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Pessah-Pollack+R&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Seger+J&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Urman+RD&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Adams+S&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Cleek+JB&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Correa+R&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Correa+R&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Figaro+MK&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Flanders+K&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Grams+J&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Hurley+DL&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Hurley+DL&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Kothari+S&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Seger+MV&cauthor_id=31917200
https://pubmed.ncbi.nlm.nih.gov/?term=Still+CD&cauthor_id=31917200
mailto:matkreg@ump.edu.pl

