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ABSTRACT

Post-Covid-19 Syndrome (PCS) is a condition that causes persistent symptoms and
impacts nutritional status such as loss of muscle mass. The objective of this study
was to review and map scientific evidence on nutritional management in the loss
of muscle mass in patients with PCS. The scoping review protocol was prepared
following the PRISMA-ScR guidelines. Review articles not written in English or those
that included only hospitalized patients and pertained to conditions other than PCS
were excluded. Data extraction followed the methodology outlined by the Cochrane
Review Group. Of the 81 articles initially identified, only five met the inclusion criteria.
The selected studies emphasized the importance of recovering muscle mass, higher
protein and caloric intake, and physical strength exercises. Consequently, nutritional
interventions aimed at mitigating muscle mass loss should prioritize strategies that
increase caloric and protein consumption.

RESUMO

A Sindrome Pés-covid-19 (SPC) é uma condigdo que acarreta sintomas persistentes e
impactam o estado nutricional, como a perda de massa. O objetivo deste estudo foi
realizar revisdo para mapear evidéncias cientificas acerca do manejo nutricional na
perda de massa muscular em pacientes com SPC. O protocolo da revisdo de escopo foi
elaborado de acordo com o PRISMA-ScR. Foram excluidos artigos de revisdo que ndo
estivessem em inglés ou portugués, que incluissem apenas pacientes hospitalizados e
com outras condigdes que ndo a SPC. Os dados foram extraidos com base no Cochrane
Review Group. 81 artigos foram identificados e a amostra final incluiu cinco estudos.
Para a recuperagdo da massa muscular, maior ingestdo proteica, calérica e exercicios
fisicos de forga foram descritos nos estudos. A intervengao nutricional para recuperar
a perda de massa muscular deve considerar estratégias que visam o aumento do
consumo calérico e proteico.
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INTRODUCTION

In March 2020, the World Health Organization (WHO)
declared an outbreak caused by the SARS-CoV-2 virus,
commonly known as Coronavirus disease 19 (COVID-19),
as a public health emergency'. The disease primarily
impacts the respiratory system, manifesting in a spectrum
of symptoms from mild respiratory issues to severe acute
respiratory complications and, in some cases, death?.

In Brazil, up to December 2023, approximately 38 million
confirmed cases were reported, with a recovery rate
exceeding 98%°. However, despite the majority of infected
individuals recovering, some individuals may experience
persistent symptoms for an extended period*’. These
lingering symptoms include metabolic and physical
dysfunctions, tiredness, muscle pain, ageusia, anosmia,
weakness, fatigue, dizziness, insomnia, depression, anxiety,
difficulty paying attention, tingling in the extremities,
and loss of muscle mass and strength*”. Individuals
experiencing one or more of these symptoms for more
than 12 weeks after infection without underlying health
conditions are diagnosed with Post-COVID-19 Syndrome
(PCS)3-10,

Among the array of symptoms related to PCS, the
loss of muscle mass and strength significantly impacts
patientfunctionality'. Persistent inflammation stemming
from infection, which is associated with inadequate
calorie and protein intake, contributes to muscle
catabolism, leading to the loss of muscle mass in PCS'".
Martone et al." identified a prevalence of sarcopenia of
19.5% among patients following SARS-CoV-2 infection.

Given the potential negative impact on clinical,
nutritional condition, and quality of life, establishing a
nutritional intervention focused on muscle recovery is
imperative. However, there is no consensus regarding
nutritional recommendations, and there is limited literature
available on nutritional management in this context.
Thus, this study aims to synthesize scientific evidence of
nutritional management in patients with PCS experiencing
muscle mass loss.

METHODS

The study protocol was prepared in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-analysis Extension for Scoping Reviews (PRISMA-ScR)
guidelines, with the checklist completed before starting the
literature search. Five consecutive steps were carried out:
identification of the research question; search for relevant
studies; study selection; data extraction; and grouping,
summarizing and presenting results'>?,

Search strategy

To develop the research question and search strategy, the
population, concept, and context (PCC)* strategy was used.
Therefore, studies were included in this scoping review: a)
pertaining to the population: adult and elderly patients;
b) concerning the concept: nutritional management for
loss of muscle mass; and c) focusing on the context: Post-
Covid-19 Syndrome. This structured approach aimed to
answer the following question: “What constitutes effective
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nutritional management for the loss of muscle mass in
adult and elderly patients with PCS?”

The searches were conducted independently by two
reviewers in October 2022 and were updated in December
2023 using the PubMed and SciELO databases. The Medical
Subject Headings (MeSH) and their Portuguese counterparts
Descritores em Ciéncias da Satide (DeCS) were consulted.
The following descriptors were used: covid-19; Sarcopenia;
Muscle loss; Diet; nutrition therapy; Muscle fatigue,
muscular atrophy, protein-energy malnutrition, energy
requirement, energy intake, post-covid, covid syndrome,
post-covid-19, long covid, Post-acute covid-19 syndrome.
Searches in the databases were conducted using keywords
with the connecting terms AND and OR. The searches were
restricted to the period from 2020 to 2023 because of
the topic’s specificity. In addition, manual searches were
performed in the references of the included studies to
identify further relevant research.

Eligibility criteria

The inclusion and exclusion criteria were defined before
the initiation of the searches. Original articles published
between 2020 and 2023, written in English or Portuguese,
and focusing on PCS in adults or elderly individuals
undergoing outpatient treatment for muscle mass loss
were eligible for inclusion. Review articles in languages
other than those mentioned above, hospitalized patients,
and patients with conditions other than PCS were excluded.

Data extraction

The titles and abstracts of the identified articles were
compiled in a specially designed spreadsheet. Duplicates
were removed. Two independent reviewers (BTFN and
HGSA) screened the articles by reviewing their titles and
abstracts to identify relevant ones. Articles meeting the
inclusion criteria were then assessed in full to determine
the final review sample. Any discrepancies in the inclusion
or exclusion of publications were resolved by consensus
with two additional reviewers (SFM and MCFT). Data
extraction was performed using the Cochrane Consumer
and Communication Review Group form'. Information
extracted from the articles included authorship, year
of publication, origin, type of study, objective, sample
characteristics and size, methods, and main results, which
were used and qualitatively presented.

RESULTS

After conducting searches on various platforms and using
manual methods, 81 studies were identified. Following the
removal of 41 duplicate articles, 40 unique articles were
screened on the basis of their titles and abstracts according
to the inclusion criteria. Subsequently, 19 articles were
excluded because they did not present elements that met
the objective of this review. The remaining 21 articles
underwent full-text assessment, leading to the exclusion of
16 articles. Ultimately, the final review sample comprised
five articles (Figure 1).

Table 1 presents the main information of the articles
included in this scoping review.
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Figure 1 - PRISMA flowchart of nutritional management in muscle mass loss in outpatients with Post-Covid-19 Syndrome: a scoping review.
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Figure 2 - Qualitative analysis of four themes from the results of the included studies.

Figure 2 presents the four themes constructed based
on the qualitative analysis of the results of the studies
included in this review',

DISCUSSION

Loss of muscle mass: concept, contextualization in PCS and
relationship with nutritional status

The maintenance of muscle mass relies on a delicate
balance between protein synthesis and degradation.
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Protein synthesis occurs through specific cellular signaling
pathways, such as the mammalian target protein of
rapamycin (mTOR) pathway, insulin-like growth factor
type 1 (IGF-1) and insulin action. These pathways work
together, binding to their receptors and ultimately
stimulating protein synthesis?*?'. In contrast, protein
degradation primarily occurs through several intracellular
pathways, including the ubiquitin-proteasome system
and the autophagy-lysosomal system?*? When the rate of
protein degradation surpasses that of synthesis, a process
known as proteolysis, muscle mass is lost?22,
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Sarcopenia, as defined by the criteria of the European
Working Group on Sarcopenia in Older People 2 (EWGSOP
2), is characterized by the simultaneous loss of muscle
mass and strength?3?4, This condition is classified as
primary when it occurs in association with aging and as
secondary when it results from factors such as a sedentary
lifestyle, malnutrition, or underlying diseases. Prolonged
hospitalization, for instance, can contribute to muscle mass
and strength loss due to decreased muscle use, a situation
intensified by concurrent inflammatory processes!*?2-26,

COVID-19 is a disease that induces the loss of
muscle mass and strength. Common symptoms of the
infection, such as ageusia, anosmia, and loss of appetite,
can contribute to weight loss and malnutrition>727-29,
In addition, decreased physical activity, lower food intake,
and inflammation accelerate the loss of muscle mass>22830,
SARS-CoV-2 infection can trigger severe inflammation,
particularly in patients in the acute phase of the disease.
This inflammation contributes to increased proteolysis,
disrupts metabolic homeostasis, and exacerbates muscle
catabolism. Consequently, the combination of muscle loss,
inflammation, and reduced caloric and protein intake
leads to a high prevalence of malnutrition and sarcopenia
in these patients'>31-34,

Individuals with PCS may continue to experience
or develop loss of muscle mass due to various factors,
including sustained systemic inflammation, reduced
food intake, and physical inactivity. Persistent systemic
inflammation can increase energy demands, worsening
protein degradation as dietary intake often fails to meet
the increased requirements'>'3, The resulting loss of
muscle mass and strength can compromise functionality,
increase the risk of falls, impair immunity, and increase
mortality rates, particularly among the elderly, in addition
to worsening quality of life®>3,

Gérard et al.’® evaluated 288 patients 30 days after
hospital discharge due to COVID-19. Patients had marked
weight loss and/or muscle dysfunction with a performance
status of >2, as assessed through self-assessment of
muscle function using verbal and nonverbal analog scales.
The authors reassessed them after 6 months to determine
nutritional status, evolution of muscle strength, physical/
functional performance status, and persistent symptoms
such as fatigue, dyspnea, depression, and anxiety. It was
observed that the group of patients who presented the
most compromised nutritional status after 6 months
were individuals who had been in intensive care and
those with obesity. These individuals also had a higher
risk of functional loss. Furthermore, after 6 months
of follow-up, 15% of the cohort still had malnutrition
even after nutritional intervention's. It is important to
highlight that the criteria for malnutrition (considering a
phenotypic and an etiological criterion) are essential for a
more comprehensive diagnosis of this condition, not being
based solely on body mass index (BMI)"92537,

According to Martone et al." and Gérard et al.'%, sarcopenic
patients exhibited a higher average number of symptoms
following COVID-19 than non-sarcopenic patients, thereby
influencing the prognosis and exacerbating nutritional
status post-COVID-19. The prevalence of sarcopenia
was elevated, particularly among individuals who
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underwent invasive mechanical ventilation (IMV) during
hospitalization. Moreover, prolonged hospitalization was
associated with an increased risk of PCS and sarcopenia®.

Other risk factors for loss of muscle mass in PCS
include advanced age, immobility, inadequate nutrition,
inflammation, malnutrition, and obesity!>16:19.22.38
Individuals diagnosed with obesity when infected
with SARS-CoV-2 face a heightened risk of developing
sarcopenia post-infection because the pro-inflammatory
state of obesity can increase muscle catabolism and inhibit
anabolism pathways leading to sarcopenic obesity>32%,
Therefore, individuals with obesity and PCS deserve
special attention64041,

Furthermore, the elderly population exhibits reduced
stimulation of muscle protein synthesis in response to
physical exercise and protein intake. Therefore, they
are less responsive to the anabolic effects of exercise
and dietary proteins and essential amino acids, thereby
increasing the risk of sarcopenia in PCS. To counteract
this, older individuals require a higher daily protein intake
and adequate calorie consumption?”42, Nutritional status
before infection and pre-existing diseases are also risk
factors for the development of PCS'516:19.22:30,

Therefore, a multidisciplinary approach is necessary
to improve the clinical picture of muscle mass loss using
adequate nutritional management, inflammation control,
physical exercise, and muscle strengthening>''.

Nutritional management for the loss of muscle mass

Adequate intake of calories, protein, and essential
micronutrients contributes to the functioning of the
immune system, especially after an excessive release of
pro-inflammatory cytokines that occurs during infection™,
which includes an inflammatory response with an increase
in tumor necrosis factor alpha (TNF-a) and Interleukin-6 (IL-
6). This acute inflammation is associated with the loss
of muscle mass and the development of sarcopenia®*.
Therefore, nutritional management is important for
controlling symptoms arising from inflammation and
persistent PCS. The caloric supply must meet the energy
expenditure of individuals, seeking to stop the breakdown
of muscle proteins to generate energy.

In this context, muscle recovery requires a high-calorie,
high-protein diet. Protein is a primary macronutrient
crucial for enhancing the nutritional and functional
status of patients®. Insufficient protein intake is directly
linked to muscle mass loss, primarily because of reduced
muscle protein synthesis?. Furthermore, the significance
of essential fatty acids, carbohydrates, and vitamin D in
the recovery of muscle mass has been highlighted ',

Because of the characteristics of PCS, the consumption
of foods known for their anti-inflammatory and
immunostimulating activities should be encouraged?°.
The dietary pattern of the Mediterranean diet includes these
characteristics in addition to antioxidant components3044,
Papadopoulou et al.*> carried out a review with the aim of
investigating an association between the Mediterranean
diet and the prevention and/or improvement of sarcopenia
in the elderly. Their findings indicate a positive effect
of adhering to the Mediterranean diet on muscle mass,
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although conclusive evidence regarding its effects on
muscle strength was not identified*.

Food intake in adequate caloric amounts is necessary
to reduce exacerbated muscle catabolism and the risk of
protein-energy malnutrition’. Gobbi et al.”” carried out
a nutritional intervention in patients with PCS lasting
3-4 weeks. Caloric intake ranged from 27 to 30 kcal/kg
per day using adjusted body weight. Multivitamin and
mineral supplementation, carnitine, and probiotics were
administered in addition to a high-protein diet and physical
exercise. After the intervention, participants achieved
significant improvements in muscle strength and body
composition by bioelectrical impedance analysis (BIA)
and better physical performance as assessed by timed
up and go (TUG)".

Hoyois et al.*! investigated the impact of a nutritional
intervention on the recovery of patients following acute
COVID-19 infection, with an energy intake of 30 kcal/kg/
day and protein supplementation ranging from 1 to 1.6 g/
kg/day via oral means. After the intervention, participants
demonstrated a significant increase in average weight
by 4.3 kg (2.7-6.7 kg), and the average handgrip strength
increased significantly by up to 64.7%*. According to the
European Society of Parenteral and Enteral Nutrition
(ESPEN), the use of oral supplements may be indicated,
especially when nutritional needs are not being met“®. It is
worth noting that meeting caloric needs in patients with
PCS can be challenging because these patients usually
present a series of symptoms that compromise regular
food consumption, such as ageusia and anosmia®“S,

Protein supply

The nutritional approach most used in the management
of PCS according to the studies analyzed was the
consumption of proteins. The importance of protein in
nutritional management in the context of loss of muscle
mass and sarcopenia is known>?3%”35, Protein synthesis
is stimulated by protein intake; in addition, protein
stimulates insulin, which reduces proteolysis and increases
the anabolic response®. Gobbi et al.”” investigated the
consumption of 1-1.3 g/kg of protein per day in individuals
with PCS. When oral protein intake was not sufficient,
supplementation based on whey protein or vegetable
proteins was used to achieve the necessary daily protein
target. The authors found an increase in muscle mass in
female individuals (p=0.001), although there were no
significant changes in body weight. There was a significant
improvement in phase angle (Pha) values, an increase in
muscle strength in men, and an improvement in physical
performance observed by the reduction in TUG" values.
In another study by Gobbi et al.’, the impact of a high-
protein diet for 28 days (1 to 1.3 g/kg of protein per day)
on individuals with PCS was investigated. An improvement
of 19.71% in handgrip strength was observed after the
intervention™. In this context, an increase in protein intake
in patients with PCS*® is suggested.

The Society of Sarcopenia, Cachexia and Disorders
(SCWD) recommends protein intake together with
resistance exercise as the primary treatment strategy for
combating sarcopenia®. SCWD also recommends 1-1.5 g/kg
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of protein per day for the management of muscle mass loss
when these individuals are in proinflammatory states, as
occurs in PCS. It is worth noting that the recommendation
can reach up to 2 g/kg per day of protein***’. The ESPEN
2020 guidelines for COVID-19 in the acute phase advise
approximately 27-30 kcal/kg per day and 1.2-1.5 g/kg per
day of protein for adequate recovery of muscle mass*.

Nistor-Cseppento et al.? conducted a case—control study
with patients with PCS, wherein one group received a high-
protein diet and probiotics, while the other group served
as a control and did not receive these interventions. Both
groups received vitamin D supplements and engaged in
physical exercise for 2 months. The eating plan consisted of
three main meals and two snacks per day. The experimental
group received 1.2-1.5 g/kg/day of protein and the control
group 0.8 g/kg/day. The meals consisted of meat, eggs,
dairy products, rice, beans, and food rich in leucine,
prioritizing essential proteins. Nutritional monitoring
was performed weekly and nutritional assessment was
performed monthly for 2 months.The intervention group
achieved a significant improvement in muscle mass index
(SMI) values from 6.7 to 6.92 + 0.50 kg/ m? and the control
group from 6.5 to 6.77 £ 0.56 kg/ m? At the end of the
approach, there was a reduction in the number of patients
with sarcopenia from 80.64% to 34.57%, in addition to an
increase in SMI values from 19.35% to 65.42%. Therefore,
it was concluded that eating a high-protein diet reduced
the loss of muscle mass by 40%22.

Deer et al." evaluated the food consumption of
individuals with PCS. Participants had an average daily
consumption of 1,707.8 £ 720.3 kcal per day, ranging from
178.9 to 4,443.3 kcal. A high prevalence of malnutrition was
found (48%), and they had more post-covid-19 symptoms
such as diarrhea and loss of smell and taste. Consumption
was adjusted to 1.2 g/kg of protein per day and a limit
of 0.4 g/kg of protein per meal. Participants had a daily
consumption significantly lower than proposed, being 0.8 +
0.4 g/kg and consumption per ideal body weight 0.98 +
0.5 g/kg greater than the recommended daily intake (RDA).
Only 31.5% and 8.7% of the participants managed to reach
0.4 g/kg of protein at lunch and breakfast, respectively.
The majority (52.2%) reached the threshold at dinner. Less
than 40% of individuals reached the recommendation of
1.2 g/kg of protein per day, in addition to low consumption
of fruits and vegetables. It is worth noting that this study did
not evaluate eating habits before SARS-CoV-2" infection.

The significance of protein consumption in muscle
recovery is evident, with both the daily amount and its
distribution throughout the day being key factors for
better results'. According to the studies included in this
review, improvement in muscle mass loss was associated
with adequate protein consumption, vitamin D at
optimal levels, and essential amino acids, contributing to
metabolic homeostasis, reduced proteolysis, and increased
anabolism'",

Use of nutritional supplements

Vitamins and minerals play an important role in the body
as cofactors in various metabolic mechanisms, including
neutralizing physical fatigue. The vitamin C and B complex
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and minerals such as iron and magnesium contribute to
recovery from fatigue. In this sense, Rossato et al.” analyzed
the benefits of daily supplementation with a sachet of
ApportAL® (vitamins, minerals, arginine, carnitine, plant
extracts such as Panax Ginseng and Eleutherococcus
Senticosus, coenzyme Q10 and lycopene) for 14 and 28 days
in fatigue chronic history of individuals with PCS (n=201)
through self-administered questionnaires. The study found
positive results (improvement in chronic fatigue and quality
of life); however, the authors suggest conducting a study
with a control group to analyze whether the improvement
obtained was really due to the use of supplementation
or whether the same would occur with time, in addition
to using more reliable parameters to evaluate instead of
self-administered questionnaires’.

The ESPEN Guidelines for COVID-19 recommend the
intake of 100% of the RDA for those who are malnourished
and supplementation for those who are deficient in any
micronutrient?s, Some preliminary studies suggest that
deficiency of nutrients such as vitamin C, B vitamins,
magnesium, essential fatty acids, zinc, I-tryptophan,
l-carnitine, and coenzyme Q10, by increasing oxidative
stress, may contribute to greater severity and progression.
of the symptoms of PCS*,

It is worth highlighting that the intestinal microbiota
influences the absorption of nutrients and the control of
inflammation. The state of intensified inflammation caused
by SARS-CoV-2 infection leads to increased intestinal
permeability, which can trigger reduced absorption of
nutrients and thus further increase catabolism, along with
common symptoms that make food intake difficult>?2
Some studies associate changes in the intestinal microbiota
(due to the use of antibiotics and inflammation from
COVID-19)*#4° with the occurrence and severity of PCS*.
In this context, the use of probiotics could contribute to a
balanced intestinal microbiota and consequently a better
general homeostasis of the organism?’.

Nistor-Csappento et al.?? carried out a study with
individuals with PCS who presented sarcopenia (n=200).
The experimental group received nutritional intervention
for 2 months, consisting of a high-protein diet (1.2-1.5 g/kg
of protein) and probiotics (4 g sachet of standardized
nutritional supplement containing 6 bacterial strains:
Enterococcus faecium, Lactobacillus acidophilus, L. brevis,
Lactococcus lactis, Bifidobacterium bifidum and B. lactis).
Both groups, control and experimental, practiced
physical exercises in addition to receiving 2,000 IU
vitamin D supplementation with the aim of promoting an
improvement in the function of mitochondrial oxidative
phosphorylation in skeletal muscle, which is responsible
for energy production in this tissue. The experimental
group demonstrated significant improvements compared
with the control group, including a higher skeletal muscle
mass index (p<0.048) and lower prevalence of sarcopenia
(p<0.001)%.

Gobbi et al.” studied individuals with sarcopenic PCS
and subjected to nutritional intervention with proteins,
micronutrients, and training. Patients were supplemented
with oral multimineral compounds (K, Ca, P, Mg, Mn, Mo,
Se, Cr, I, Fe, Zn, Cu), in addition to 4-8 g of essential amino
acids and multivitamins (vitamins A, B, C, D, E and K).
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The vitamin D dosage was 1,000 IU/day, 10,000 IU/week,
25,000 IU/2 weeks, and 50,000 IU/4 weeks. The authors
observed improvements in muscle strength, physical
performance, and body composition during 3-4 weeks of
nutritional treatment in the sarcopenic group™®.

Vitamin D plays a pivotal role in supporting the
immune system by reducing the concentrations of
proinflammatory cytokines and increasing the levels
of angiotensin-converting enzyme 2 (ACE2)*. Given its
importance, the Clinical Guideline of the Endocrinology
Society and ESPEN recommend that patients consume 100%
of the RDA, and if they are deficient, supplementation is
recommended*>°>', Therefore, vitamin D supplementation
in individuals with PCS who are deficient in this vitamin
may be necessary and provide benefits. In this sense,
some evidence suggests that vitamin D supplementation
in individuals with deficiency can have a positive impact
on the recovery of muscle strength>#’.

Physical exercises to recover muscle mass

In addition to the nutritional strategies examined in
this review, physical exercise is fundamental for recovering
muscle mass?>43. Physical exercise is recommended
for treating sarcopenia according to the International
Clinical Practice Guidelines for Sarcopenia (ICFSR)*.
Specifically, resistance exercise stands out for its ability
to enhance muscle mass, muscle strength, and physical
performance*>#’. Muscle protein synthesis is stimulated
by physical exercise, with a significant increase observed
during resistance training protocols?. Furthermore, there is
an association between resistance physical exercise and a
lower incidence of sarcopenia; therefore, physical inactivity,
a common condition in patients with PCS, can contribute
to the loss of muscle mass?23%43, In this sense, in addition
to adequate caloric and protein intake, physical exercise
should be part of the treatment to recover muscle mass'?’.

The articles included in this review mostly used
muscular resistance exercises'”"? with the objective of
gaining strength and muscular hypertrophy, in addition
to aerobic exercises' to gain cardiovascular resistance
and improve gait speed. In a study by Hoyois et al.#!, one
of the proposed interventions was resistance physical
exercise in patients after acute COVID-19 infection, which
consisted of 90-min daily sessions in addition to nutritional
counseling, psychosocial support, and occupational therapy.
To assess functionality, a 2-min walking test was performed
before treatments and another after.After 2 months of the
approach, there was a significant improvement in muscle
strength from 19% to 64.7% and a weight gain of 4.3 kg*'.

Gobbi et al.” conducted a study with post-
covid-19 malnourished individuals (n=48), subjecting
them to a nutritional intervention that included protein
intake, micronutrients, and physical training. In his
approach, exercises were used to improve conditioning,
such as three sets of sitting down and getting up in bed,
with 8-12 repetitions. Aerobic exercises were gradually
introduced using an arm cycle ergometer at 65% of the
maximum heart rate (MHR). Training targeted 45 min per
session, six times a week, for 25 days. After the intervention,
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there was a significant improvement of 19.71% in handgrip
strength (p=0.007)".

In the intervention by Nistor-Cseppento et al.?, with
outpatients, both the control group (n=107) and the
experimental group (n=93) participated in physical exercise
sessions lasting 40 min, consisting of 10 min of stretching
and 20 min of resistance exercises, reaching up to 70% of
MHR. After 2 months, both groups achieved improvements
in the skeletal muscle index, but the experimental group,
which received nutritional therapy with protein and
probiotics in addition to physical exercise and vitamin
D supplementation, achieved better results and fewer
individuals with sarcopenia (75% with sarcopenia at the
beginning vs. 37% with sarcopenia at the end, p<0.001)%.
These findings indicate that the recovery of muscle mass
requires a set of nutritional interventions, especially caloric
and protein, associated with resistance physical exercise?.

This review presents some limitations that must
be considered. First, few studies have evaluated
nutritional intervention in PCS. In addition, the studies
are heterogeneous in terms of sample sizes and varied
nutritional interventions. This makes comparisons
between studies difficult. It is also important to highlight
that the studies included were conducted only in the
outpatient context. Furthermore, only studies in English
and Portuguese were considered, which may have resulted
in the exclusion of important evidence available in other
languages. Therefore, the need for new studies evaluating
the nutritional status of patients with PCS and adequate
nutritional management is emphasized.

CONCLUSION

Hyperproteic and hypercaloric nutritional intervention
is necessary for the nutritional management of patients
with PCS experiencing muscle mass and strength loss.
Furthermore, the importance of adequate intake of vitamins
and minerals in a global recovery context was also noted,
as was the inclusion of regular physical exercise in patients
with PCS. More studies on the subject, especially case-
control studies, are necessary to deepen our knowledge.
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