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Abstract

Introduction: Obesity establishes a long-term chronic
imbalance between calorie intake and energy
expenditure, which causes serious comorbidities.
MicroRNAs stand out, which are a class of small non-
coding RNAs that regulate gene expression. Changes in
their expression and functions have been associated
with several diseases, including metabolic disorders and
obesity. Enteral and parenteral nutrition therapy
functions as an important regulator of microRNAs
against inflammatory and metabolic processes.
Objective: It was to carry out a systematic review of
the main approaches to enteral and parenteral nutrition
therapy in patients with obesity, to regulate the gene
expression of microRNAs to mitigate inflammatory
processes and metabolic disorders. Methods: The
PRISMA Platform systematic review rules were followed.
The search was carried out from August to September
2024 in the Scopus, PubMed, Science Direct, Scielo, and
Google Scholar databases. The quality of the studies
was based on the GRADE instrument and the risk of bias
was analyzed according to the Cochrane instrument.
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Results and Conclusion: A total of 117 articles were
found. A total of 41 articles were evaluated in full and
30 were included in this systematic review. Considering
the Cochrane tool for risk of bias, the overall assessment
resulted in 20 studies with a high risk of bias and 24
studies that did not meet GRADE. Most studies showed
homogeneity in their results, with X? =75.2% >50%. It
was concluded that studies accumulate evidence that
circulating miRNAs are associated with obesity. Some
microRNAs have been implicated in the control of body
weight gain, glucose homeostasis, insulin resistance,
and lipid metabolism. In this sense, enteral feeding is an
effective and safe treatment before bariatric surgery,
with ketogenic enteral nutrition leading to better clinical
results than hypocaloric enteral nutritional protocols in
glycemic and lipid profiles. A diverse range of nutritional
interventions are effective in treating obesity and its
comorbidities, mainly through nutrotherapy triggers on
microRNAs.

Keywords: Enteral nutrition therapy. Parenteral
nutrition therapy. Obesity. MicroRNAs.
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Introduction

Obesity establishes a chronic long-term imbalance
between calorie intake and energy expenditure, which
causes severe comorbidities [1,2]. Obesity is the result
of complex and incompletely understood pathological
processes, resulting from a crosstalk between
environmental factors, genetic susceptibility, and
epigenetic mechanisms, resulting in more than 2.0
billion people with overweight and obesity in the world
[1]. In this scenario, microRNAs (miRNAs) stand out,
which are a class of small non-coding RNAs that
regulate gene expression [3-6].

These molecules have recognized roles in
regulating several biological processes, regulating the
expression of more than 70% of protein-coding genes,
and alterations in their expression and functions have
been associated with many diseases, including
metabolic disorders and obesity [7,8]. Furthermore,
host miRNAs contribute to the regulation of the gut
microbiota, or the gut microbiota affects the host
through the induction of miRNA expression [9].
Evidence suggests that miRNAs produced by host
intestinal epithelial cells (IECs) participate in the
formation of the gut microbiota and affect bacterial
growth. These miRNAs target bacterial mRNA, and
then the host controls the gut microbiota by degrading
bacterial mRNA or inhibiting translation [10-13].

Obesity is associated with chronic low-grade
inflammation in adipose tissue. The resident immune
microenvironment is not only responsible for
maintaining homeostasis in adipose tissue but also
plays a crucial role in combating obesity and its
comorbidities. Increasing evidence suggests that
obesity promotes the activation of resident T cells and
macrophages.  MicroRNAs  contribute to the
maintenance of the immune response and obesity in
adipose tissue. Resident T cells, macrophages, and
adipocytes secrete various miRNAs and communicate
with other cells to create a potential effect on
metabolic organ crosstalk. Resident macrophages and
T cell-associated miRNAs play a prominent role in
regulating obesity by targeting multiple signaling
pathways [14].

In this context, enteral and parenteral nutrition
therapy is critical for the treatment of obesity, as it acts
as triggers to modulate gene expression through
microRNAs and, downstream, helps regulate
inflammatory and meta-inflammatory processes in
patients with obesity. Weight loss diets are available
that include various permutations of energy restriction,
macronutrients, foods, and dietary intake patterns.
Caloric restriction is the common pathway to weight
reduction, but different diets can induce weight loss by
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a variety of additional mechanisms, including
facilitating diet adherence. Low-calorie diets,
compared with higher-calorie diets, reliably induced
greater weight loss in the short term (<6 months), with
this benefit deteriorating in the long term (>12
months). Few significant long-term differences in
weight loss were observed for diets with varying
macronutrient composition, although some regimens
showed  short-term  advantages (e.g., low-
carbohydrate versus low-fat) [15].

Therefore, the present study performed a
systematic review of the main approaches of enteral
and parenteral nutrition therapy in patients with
obesity, in order to regulate the gene expression of
microRNAs to mitigate inflammatory processes and
metabolic disorders.

Methods
Study Design

The present study followed an international
systematic review model, following the PRISMA
(preferred reporting items for systematic reviews and
meta-analysis) rules. Available at: http://www.prisma-
statement.org/?AspxAutoDetectCookieSupport=1.
Accessed on: 08/23/2024. The AMSTAR 2 (Assessing
the methodological quality of systematic reviews)
standards were also followed. Available at:
https://amstar.ca/. Accessed on: 08/23/2024.

Research Strategy and Search Sources

The literature search process was carried out from
August to September 2024 and developed based on
Web of Science, Scopus, PubMed, Lilacs, Ebsco, Scielo,
and Google Scholar, covering scientific articles from
various periods to the present day. The following
descriptors (DeCS /MeSH Terms) were used Enteral
nutrition  therapy. Parenteral nutrition therapy.
Obesity. MicroRNAs, and using the Boolean "and"
between the MeSH terms and "or" between the
historical discoveries.

Study Quality and Risk of Bias

Quality was classified as high, moderate, low, or
very low regarding the risk of bias, clarity of
comparisons, precision, and consistency of analyses.
The most evident emphasis was on systematic review
articles or meta-analyses of randomized clinical trials,
followed by randomized clinical trials. Low quality of
evidence was attributed to case reports, editorials, and
brief communications, according to the GRADE
instrument. The risk of bias was analyzed according to
the Cochrane instrument.
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Results and Discussion

Summary of Findings

A total of 117 articles were found and submitted to
eligibility analysis, and then 30 final studies were
selected to compose the results of this systematic
review from the total of 31 references that were
included in this study. The listed studies presented
medium to high quality (Figure 1), considering the level
of scientific evidence of studies such as meta-analysis,
consensus, randomized clinical, prospective, and
observational. Biases did not compromise the scientific
basis of the studies. According to the GRADE
instrument, most studies presented homogeneity in
their results, with X?=75.2%>50%. Considering the
Cochrane tool for risk of bias, the overall assessment
resulted in 20 studies with a high risk of bias and 24
studies that did not meet GRADE and AMSTAR-2.

Figure 1. Flowchart - Article selection process.

Articles in PubMed (n=97) Other Databases (n = 20)

s Total=117
s Findings after removal of duplicate articles (n=85)

Excluded articles (did not
—» | meet GRADE and
AMSTAR 2) (n=24)

Articles analyzed (n=85)

Articles selected (n=61) Excluded articles (High risk

of Bias) (n=20)

Excluded articles (did not

Articles- litativ
rticles- Qualitative » | meet the objective) (n=11)

Analysis (n=41)

Articles in Systematic Review (n=30)

Source: Own authorship.

Nutrological Therapy, Obesity and Metabolic
Syndrome

In the context of enteral and parenteral nutrition
therapy, a study showed that microRNAs, according to
targeted nutrition therapy for patients with obesity,
regulate gene expression in adipose tissue, impact the
regulation of metabolism and energy homeostasis,
regulate adipogenesis signaling pathways in white,
beige and brown adipose tissue, and act on the
transcription and differentiation of adipocytes
(mesenchymal stem cells) [16]. In 2023, it was
identified that microRNA (miR-143) also promotes
thermogenesis in brown adipose tissue and inhibits
adipogenesis in white adipose tissue [17].

These miRNAs that interact with bacteria
associated with obesity regulate the expression of genes
that participate in several metabolic and obesity-related
pathways, such as carbohydrate and lipid metabolism,
and endocrine and inflammatory signaling pathways.

International Journal of Nutrology (2025)

Most miRNAs do not regulate a specific or individual
target gene but rather modulate the expression of a
large number of genes, demonstrating their importance
in the regulation of several metabolic processes [18].

In addition, studies have accumulated evidence
that circulating miRNAs are associated with obesity [19-
22]. Some miRNAs have been implicated in the control
of body weight gain, glucose homeostasis, insulin
resistance, and lipid metabolism [23,24]. miR-21-5p,
miR-103a, and miR-221-3p were found to be
downregulated in blood samples from individuals with
obesity in a meta-analysis study [25]. Furthermore,
miRNAs that were dysregulated in obesity are
associated with several metabolic processes, such as
glucose intolerance, maintenance of pancreatic beta cell
mass, adipocyte development and adipose tissue
physiology, inflammation pathways, and cardiomyocyte
survival [26,27].

An interaction between BMI levels, B. eggerthii
abundance, and the expression of three miRNAs (miR-
130b-3p, miR-185-5p, and miR-21-5p) was observed. B.
eggerthii is one of the intestinal bacteria that
metabolizes phenolic acids, which are considered
beneficial for human health [26]. In a recent study, B.
eggerthii abundance was significantly higher in children
with obesity and correlated positively with body fat
percentage, but negatively with insoluble fiber intake in
Mexican children. On the other hand, this bacterium was
found to be underrepresented after sleeve gastrectomy
surgery [27]. Given these findings of nutritherapy
activation of microRNAs, according to the new ESPEN
Standard Operating Procedures, the previous guidelines
for providing the best medical nutrition therapy to sick
patients have been updated. These guidelines define
who are the patients at risk, how to assess the
nutritional status of an ICU patient, how to define the
amount of energy to provide, which route to choose,
and how to adapt according to the different clinical
conditions. It also describes when to start and how to
progress in the administration of adequate nutrient
supply. It is suggested to better determine the amount
and nature of carbohydrates, fats, and proteins. Special
attention is given to glutamine and omega-3 fatty acids.
Specific conditions frequently seen in intensive care,
such as patients with obesity, are discussed to guide the
physician toward the best evidence-based therapy [28].

Furthermore, medical nutrition therapy based on
the latest scientific evidence should be offered to all
patients with obesity as part of obesity treatment
interventions. Medical nutrition therapy aims to achieve
positive health outcomes, not just weight changes. A
diverse range of nutritional interventions are effective in
treating obesity and its comorbidities, mainly through
microRNA-based nutrotherapy triggers.  Although
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interventions based on caloric restriction are effective in
promoting weight loss, longterm adherence to
behavioral changes may be better supported through
alternative interventions based on dietary patterns, food
quality, and mindfulness [29].

Malnutrition, even in overweight or obese patients,
is often underestimated. Patients at metabolic risk
should be identified early to confirm the indication for
nutritional therapy. Monitoring of nutritional status in
the post-bariatric surgery period should be considered
in the hospital and after discharge, especially after
upper gastrointestinal surgery since normal oral food
intake decreases for several months [30].

Finally, weight loss induced by the ketogenic diet
before bariatric surgery has beneficial effects on reducing
liver volume, metabolic profile, and intra- and
postoperative complications. However, these beneficial
effects may be limited by poor adherence to the diet. A
potential solution in patients with poor adherence to the
prescribed diet could be represented by enteral nutrition
strategies. A study evaluated the clinical impact, efficacy,
and safety of ketogenic enteral nutrition (KEN) versus
hypocaloric enteral nutritional (HEN) protocols in obese
patients who were candidates for bariatric surgery. A total
of 31 patients with KEN were compared to 29 patients
with HEN through a 1:1 randomization. Body weight
(BW), body mass index (BMI), waist circumference (WC),
hip circumference (HC), and neck circumference (NC)
were assessed at baseline and four-week follow-up.
Furthermore, clinical parameters were assessed by blood
tests, and patients were asked to report any side effects
daily using a self-administered questionnaire. Compared
with baseline, BMI, WC, WC, and NC were significantly
reduced in both study groups (p < 0.001). However, no
significant difference was observed between the KEN and
HEN groups in terms of weight loss (p = 0.559), BMI (p
= 0.383), WC (p = 0.779), and WC (p = 0.559).
Furthermore, a significant improvement in the general
clinical status was found in both groups. However, a
statistically significant difference was found in terms of
blood glucose, insulin, HOMA index, total cholesterol,
low-density  lipoprotein, apolipoprotein Al  and
apolipoprotein B, while no significant difference was
found between the KEN and HEN groups in terms of
aortomesenteric fat thickness (p=0.332), triglyceride
levels (p=0.534), degree of steatosis (p=0.616) and left
hepatic lobe volume (p=0.264). Furthermore, KEN and
HEN treatments were well tolerated and no major side
effects were recorded [31].

Conclusion
It was concluded that studies accumulate evidence
that circulating miRNAs are associated with obesity.
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Some miRNAs have been implicated in the control of
body weight gain, glucose homeostasis, insulin
resistance, and lipid metabolism. In this sense, enteral
nutrition is an effective and safe treatment before
bariatric surgery, with ketogenic enteral nutrition
leading to better clinical outcomes than hypocaloric
enteral nutritional protocols in glycemic and lipid
profiles. A diverse range of nutritional interventions are
effective in the treatment of obesity and its
comorbidities, mainly through nutrotherapy triggers on
microRNAs.

CRediT

Author contributions: Conceptualization- Sarah
Bernardon de Oliveira; Jeffeson Alexandre Azevedo de
Araujo, Hugo Menezes Lopes, Sarah Rachel Pereira de
Moura Lima; Data curation- Sarah Bernardon de
Oliveira; Divina Seila de Oliveira, Vittor Candido
Soares, Karlla Gabrielly Claudino Santos; Formal
Analysis- Sarah Bernardon de Oliveira; Ricardo de
Oliveira Carvalho; Investigation- Sarah Bernardon de
Oliveira; Jeffeson Alexandre Azevedo de Araujo, Karlla
Gabrielly Claudino Santos; Methodology - Sarah
Bernardon de Oliveira; Sarah Rachel Pereira de Moura
Lima, Lucila Maria de Almeida Lopes; Project
administration- Sarah Bernardon de Oliveira;
Supervision: Sarah Bernardon de Oliveira; Writing -
original draft- Sarah Bernardon de Oliveira; Jeffeson
Alexandre Azevedo de Araujo, Hugo Menezes Lopes,
Sarah Rachel Pereira de Moura Lima, Lucila Maria de
Almeida Lopes, Ricardo de Oliveira Carvalho, Simone
Drbal de Oliveira, Divina Seila de Oliveira, Vittor
Candido Soares, Karlla Gabrielly Claudino Santos;
Writing-review & editing- Sarah Bernardon de
Oliveira; Jeffeson Alexandre Azevedo de Araujo, Hugo
Menezes Lopes, Sarah Rachel Pereira de Moura Lima,
Lucila Maria de Almeida Lopes, Ricardo de Oliveira
Carvalho, Simone Drbal de Oliveira, Divina Seila de
Oliveira, Vittor Candido Soares, Karlla Gabrielly
Claudino Santos.

Acknowledgment
Not applicable.

Ethical Approval
Not applicable.

Informed Consent
It was applicable.

Funding
Not applicable.

Page 4 of 6




International Journal of Nutrology, Sao Paulo, Vol 18, Suppl 2, e255202, 2025

Data Sharing Statement
No additional data are available.

Conflict of Interest
The authors declare no conflict of interest.

Similarity Check
It was applied by Ithenticate®.

Peer Review Process
It was performed.

About The License©
The author(s) 2025. The text of this article is open

access and

licensed under a Creative Commons

Attribution 4.0 International License.

References

1.

World Health Organization. Factsheet: Obesity
and overweight. Accessed at: September, 14,
2024. Available on: http://www.who.int/news-
room/factsheets/detail/obesity-and-overweight.
McClave SA, Taylor BE, Martindale RG, Warren
MM, Johnson DR, Braunschweig C, McCarthy MS,
Davanos E, Rice TW, Cresci GA, Gervasio IM,
Sacks GS, Roberts PR, Compher C; Society of
Critical Care Medicine; American Society for
Parenteral and Enteral Nutrition. Guidelines for
the Provision and Assessment of Nutrition
Support Therapy in the Adult Critically Ill Patient:
Society of Critical Care Medicine (SCCM) and
American Society for Parenteral and Enteral
Nutrition (A.S.P.E.N.). JPEN J Parenter Enteral
Nutr. 2016 Feb;40(2):159-211. doi:
10.1177/0148607115621863. Erratum in: JPEN J
Parenter Enteral Nutr. 2016 Nov;40(8):1200.
PMID: 26773077.

Costa MAC, Vilela DLS, Fraiz GM, Lopes IL, Coelho
AIM, Castro LCV, Martin JGP. Effect of kombucha
intake on the gut microbiota and obesity-related
comorbidities: A systematic review. Crit Rev Food
Sci Nutr. 2023;63(19):3851-3866. doi:
10.1080/10408398.2021.1995321.

Assmann TS, Cuevas-Sierra A, Riezu-Boj JI,
Milagro FI, Martinez JA. Comprehensive Analysis
Reveals Novel Interactions between Circulating
MicroRNAs and Gut Microbiota Composition in
Human Obesity. Int J Mol Sci. 2020 Dec
14;21(24):9509. doi: 10.3390/ijms21249509.
Esteller M. Non-coding RNAs in human disease.
Nat. Rev. Genet. 2011;12:861- 874. doi:

International Journal of Nutrology (2025)

6.

10.

11.

12.

13.

14.

15.

16.

17.

10.1038/nrg3074.

Butz H., Kinga N., Racz K., Patocs A. Circulating
miRNAs as biomarkers for endocrine disorders. J.
Endocrinol.  Investig. 2016;39:1-10. doi:
10.1007/s40618015-0316-5.

Bartel DP. MicroRNAs: Genomics, biogenesis,
mechanism, and function. Cell. 2004;116:281-
297. doi: 10.1016/S0092-8674(04)00045-5.
Maurizi G, Babini L, Della Guardia L. Potential role
of microRNAs in the regulation of adipocytes
liposecretion and adipose tissue physiology. J.
Cell.  Physiol.  2018;233:9077-9086.  doi:
10.1002/jcp.26523.

Lorente-Cebrian S, Gonzalez-Muniesa P, Milagro
FI, Martinez JA. MicroRNAs and other non-coding
RNAs in adipose tissue and obesity: Emerging
roles as biomarkers and therapeutic targets. Clin.
Sci. 2019;133:23-40. doi: 10.1042/CS20180890.
Belcheva A. MicroRNAs at the epicenter of
intestinal homeostasis. BioEssays. 2017;39 doi:
10.1002/bies.201600200.

Liu S., Weiner H.L. Control of the gut microbiome
by fecal microRNA. Microb. Cell. 2016;3:176-177.
doi: 10.15698/mic2016.04.492.

Rakib A, Kiran S, Mandal M, Singh UP. MicroRNAs:
a crossroad that connects obesity to immunity
and aging. Immun Ageing. 2022 Dec
14;19(1):64. doi: 10.1186/s12979-022-00320-w.
Gharanei S, Shabir K, Brown JE, Weickert MO,
Barber TM, Kyrou I, Randeva HS. Regulatory
microRNAs in Brown, Brite and White Adipose
Tissue. Cells. 2020 Nov 16;9(11):2489. doi:
10.3390/cells9112489.

Liu J, Wang H, Zeng D, Xiong J, Luo J, Chen X,
Chen T, Xi Q, Sun J, Ren X, Zhang Y. The novel
importance of miR-143 in obesity regulation. Int
J Obes (Lond). 2023 Feb;47(2):100-108. doi:
10.1038/s41366-022-01245-6.

Chao AM, Quigley KM, Wadden TA. Dietary
interventions for obesity: clinical and mechanistic
findings. J  Clin Invest. 2021  Jan
4;131(1):e140065. doi: 10.1172/1CI140065.
Virtue AT, McCright SJ, Wright JM, Jimenez MT,
Mowel WK, Kotzin ], Joannas L, Basavappa MG,
Spencer SP, Clark ML, et al. The gut microbiota
regulates white adipose tissue inflammation and
obesity via a family of microRNAs. Sci. Transl.
Med. 2019;11:eaav1892. doi:
10.1126/scitranslmed.aav1892.

Ortega FJ, Mercader JM, Catalan V, Moreno-
Navarrete JM, Pueyo N, Sabater M, Gomez-
Ambrosi J, Anglada R, Fernandez-Formoso JA,
Ricart W, et al. Targeting the circulating
microRNA signature of obesity. Clin Chem.

Page 5 of 6



http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
http://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

International Journal of Nutrology, Sao Paulo, Vol 18, Suppl 2, e255202, 2025

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

2013;59:781-792. doi:
10.1373/clinchem.2012.195776.

Cui X, You L, Zhu L, Wang X, Zhou Y, Li Y, Wen
J, Xia Y, Wang X, Ji C, et al. Change in circulating
microRNA profile of obese children indicates
future risk of adult diabetes. Metabolism.
2018;78:95-105. doi:
10.1016/j.metabol.2017.09.006.

Parr EB, Camera DM, Burke LM, Phillips SM,
Coffey VG, Hawley JA. Circulating MicroRNA
Responses between ‘High” and ‘Low’ Responders
to a 16-Wk Diet and Exercise Weight Loss
Intervention. PLoS ONE. 2016;11:e0152545. doi:
10.1371/journal.pone.0152545.

Zhao H, Shen J, Daniel-MacDougall C, Wu X,
Chow WH. Plasma MicroRNA signature predicting
weight gain among Mexican-American women.
Obesity. 2017;25:958-964. doi:
10.1002/0by.21824.

Yang M, Liu W, Pellicane C, Sahyoun C, Joseph
BK, Gallo-Ebert C, Donigan M, Pandya D,
Giordano C, Bata A, et al. Identification of miR-
185 as a regulator of de novo cholesterol
biosynthesis and low density lipoprotein uptake.
J. Lipid Res. 2013;55:226-238.  doi:
10.1194/jIr.M041335.

Sedgeman LR, Michell DL, Vickers KC. Integrative
roles of microRNAs in lipid metabolism and
dyslipidemia. Curr. Opin. Lipidol. 2019;30:165-
171. doi: 10.1097/MOL.0000000000000603.
Villard A, Marchand L, Thivolet C, Rome S.
Diagnostic Value of Cell-free Circulating
MicroRNAs for Obesity and Type 2 Diabetes: A
Meta-analysis. J. Mol. Biomark. Diagn.
2015;6:251. doi: 10.4172/2155-9929.1000251.
Vienberg S, Geiger J, Madsen S, Dalgaard LT.
MicroRNAs in  metabolism. Acta Physiol.
2017;219:346-361. doi: 10.1111/apha.12681.
Duijvis NW, Moerland PD, Kunne C, Slaman
MMW, van Dooren FH, Vogels EW, de Jonge WJ,
Meijer SL, Fluiter K, te Velde AA. Inhibition of
miR-142-5P ameliorates disease in mouse models
of  experimental colitis. PLoS ONE.
2017;12:e0185097. doi:
10.1371/journal.pone.0185097.

Lopez-Legarrea P, de la Iglesia R, Abete I,
Bondia-Pons I, Navas-Carretero S, Forga L,
Martinez JA, Zulet MA. Short-term role of the
dietary total antioxidant capacity in two
hypocaloric regimes on obese with metabolic
syndrome symptoms: The RESMENA randomized
controlled trial. Nutr. Metab. 2013;10:22. doi:
10.1186/1743-7075-10-22.

Medina DA, Pedreros JP, Turiel D, Quezada N,

International Journal of Nutrology (2025)

28.

29.

30.

31.

Pimentel F, Escalona A, Garrido D. Distinct
patterns in the gut microbiota after surgical or
medical therapy in obese patients. Peer].
2017;5:e€3443. doi: 10.7717/peerj.3443.

Singer P, Blaser AR, Berger MM, Alhazzani W,
Calder PC, Casaer MP, Hiesmayr M, Mayer K,
Montejo JC, Pichard C, Preiser JC, van Zanten
ARH, Oczkowski S, Szczeklik W, Bischoff SC.
ESPEN guideline on clinical nutrition in the
intensive care unit. Clin Nutr. 2019 Feb;38(1):48-
79. doi: 10.1016/j.cInu.2018.08.037.

Hassapidou M, Vlassopoulos A, Kalliostra M,
Govers E, Mulrooney H, Ells L, Salas XR,
Muscogiuri G, Darleska TH, Busetto L, Yumuk VD,
Dicker D, Halford ], Woodward E, Douglas P,
Brown J, Brown T. European Association for the
Study of Obesity Position Statement on Medical
Nutrition Therapy for the Management of
Overweight and Obesity in Adults Developed in
Collaboration with the European Federation of the
Associations of Dietitians. Obes  Facts.
2023;16(1):11-28. doi: 10.1159/000528083.
Wobith M, Weimann A. Oral Nutritional
Supplements and Enteral Nutrition in Patients
with Gastrointestinal Surgery. Nutrients. 2021 Jul
30;13(8):2655. doi: 10.3390/nu13082655.
Castaldo G, Schiavo L, Pagano I, Molettieri P,
Conte A, Sarno G, Pilone V, Rastrelli L. Clinical
Impact of Enteral Protein Nutritional Therapy on
Patients with Obesity Scheduled for Bariatric
Surgery: A Focus on Safety, Efficacy, and
Pathophysiological Changes. Nutrients. 2023 Mar
20;15(6):1492. doi: 10.3390/nu15061492.

MetaScience Press

The Best Science

https://zotarellifilhoscientificworks.com/

Page 6 of 6



https://zotarellifilhoscientificworks.com/

