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This review of the current scientific literature focuses on the etiological factors, pathophysiological mechanisms,
diagnostic approaches, and methods of prevention and treatment of acute secondary sarcopenia in patients with
acute necrotizing pancreatitis. Acute secondary sarcopenia represents a severe complication of acute pancreatitis,
resulting from a combination of systemic inflammation, physical inactivity, and nutritional deficiency. Scientific evi-
dence indicates that sarcopenia and sarcopenic obesity are associated with higher mortality, an increased incidence
of complications in acute pancreatitis, and longer hospital stays. According to the literature, the prevalence of sec-
ondary sarcopenia among patients with acute pancreatitis ranges from 18% to 70—-80 %, with variability in these
indicators attributed to differences in diagnostic approaches, assessment criteria, and clinical characteristics of the
patient cohorts studied. Contemporary studies have explored various approaches to diagnosing this condition,
emphasizing the importance of early detection of secondary sarcopenia through functional tests, imaging, and
instrumental diagnostic methods. It has been demonstrated that the prevention and treatment model for second-
ary sarcopenia requires a multidisciplinary team approach and includes effective anti-inflammatory therapy, opti-
mization of nutritional support (early enteral nutrition with adequate protein and energy provision and correction
of micronutrient deficiencies), the use of nutrients with anti-catabolic and anti-inflammatory properties (omega-3
polyunsaturated fatty acids, p-hydroxy-g-methylbutyrate, creatine), as well as early mobilization according to an
individualized physiotherapy program. Clinical observations have confirmed that such interventions are associ-
ated with improved preservation and restoration of muscle mass and functional status, which directly influence
survival rates, hospital stay duration, risk of complications, and disability. In summary, the review of international
publications enabled the synthesis of current evidence on the diagnosis, prevention, and treatment of secondary
sarcopenia in patients with acute necrotizing pancreatitis. The limited number of studies addressing this issue in
the context of complicated acute pancreatitis underscores the relevance and necessity of further research aimed at
refining and identifying optimal preventive and therapeutic strategies in this patient population.
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Sarcopenia as a complication of acute
pancreatitis: current state of research.
Etiopathogenic mechanisms of acute
secondary sarcopenia development

<6 months), which develops in the context of acute
diseases or trauma, and a chronic form (> 6 months),
which is mainly associated with chronic pathologies
[8]. In clinical practice, cases of superacute, «fulmi-

Secondary sarcopenia (SSP) is associated with nant»> muscle loss developing within days or weeks

increased mortality in the adult population and
typically has a multifactorial etiology, including sys-
temic inflammatory conditions, organ failure (OF),
physical inactivity, and nutritional deficiencies [40].
According to the EWGSOP2 (2019) consensus,
two forms are distinguished: an acute form (lasting
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have been reported in patients with sepsis, acute
necrotizing pancreatitis (ANP), and following major
surgical interventions [39]. According to systematic
reviews, sarcopenia (SP) is an independent predic-
tor of postoperative complications and mortality
among emergency and surgical patients [20]. Thus,
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in patients with acute pancreatitis (AP), sarcopenia
(SP) is almost always secondary, acute in nature,
and develops as a result of acute inflammation, OF,
and nutritional deficiency (ND).

The scientific community’s interest in studying
the metabolic complications of AP is increasing ev-
ery year; however, acute secondary sarcopenia (AS,
an acute form of SSP) remains poorly understood.
Currently, only a limited number of studies sys-
tematically and comprehensively analyze the rela-
tionship between AP and the reduction in skeletal
muscle mass and function. Most of these studies
have a retrospective design, use non-standardized
criteria, include heterogeneous samples, and apply
different methods and terminologies for assessing
muscle mass. Few studies on SP classify pancreatitis
according to morphology and etiology, and to date,
no published research has analyzed AS specifically
in infected necrotizing pancreatitis (INP).

According to individual studies, the prevalence
of SP among patients with AP ranges from 18 % (as-
sessed in a mixed cohort) [16] to 70—80 % (assessed
in cohorts with severe AP treated in intensive care
units (ICUs)) [32].

Secondary sarcopenia often has a multifactorial
origin; however, the following types are conven-
tionally distinguished based on pathophysiologi-
cal mechanisms: inflammation-associated (mainly
occurring in the context of systemic inflammatory
response syndrome), immobilization-associated
(resulting from loss of mobility due to trauma, pro-
longed stay in intensive care, etc.), endocrine (as-
sociated with hypothyroidism, diabetes mellitus,
and other hormonal disorders), nutritional (due to
malabsorption and /or reduced protein intake), and
neurological (resulting from denervation caused by
stroke or neurodegenerative diseases) [35].

Scientific studies rarely distinguish between
primary and SSP in AP, which limits the ability to
analyze specific mechanisms. According to most re-
searchers, malnutrition and physical inactivity are
considered the main factors contributing to SP, al-
though the results of some studies show a weak or
no association between muscle loss and baseline
nutritional status, emphasizing instead the roles of
physical inactivity and inflammation [18, 21].

The inflammatory mechanism of AS involves
a cascade of reactive changes—systemic inflamma-
tion, immune-endocrine dysregulation, and ana-
bolic resistance—that begins with the activation of
serum cytokines (IL-6, IL-1B, TNF-a). These cyto-
kines stimulate gene expression within the ubiqui-
tin—proteasome system (UPS), leading to a rapid
depletion of the muscle protein pool. In the context
of a cytokine storm and energy depletion, autophagy
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becomes excessive, further exacerbating muscle
loss. Among patients in severe and /or septic condi-
tions, the key pathophysiological mechanisms un-
derlying SP development include activation of the
UPS, impaired insulin metabolism, and inhibition
of mTOR-dependent anabolic processes [10, 41].
The above changes are accompanied by endocrine
disturbances resulting from activation of the hypo-
thalamic—pituitary—adrenal axis. Elevated cortisol
levels, together with decreased concentrations of
IGF-1, insulin, and testosterone, as well as increased
myostatin levels, contribute to a pronounced pre-
dominance of catabolism over anabolism, leading
to muscle dysfunction and structural remodeling
(inflammation, fibrosis, fatty infiltration). In such
a pathological environment, the anabolic capacity
of muscle fibers declines, contributing to anabolic
resistance, which substantially reduces the effec-
tiveness of therapeutic interventions, including nu-
tritional support (NS), dietary modifications, and
physical activity, even when these are optimally
implemented. Unlike systemic immune—endocrine
dysregulation, which involves multiple physiologi-
cal systems, anabolic resistance is a pathophysiolog-
ical phenomenon specific to skeletal muscle tissue
[9]. It has also been demonstrated that both SP and
AP are associated with persistently elevated cyto-
kine levels (TNF-a and IL-6) and, therefore, share
a common catabolic profile [44].

Nutritional deficiency is considered a key patho-
genetic mechanism of AS, as inflammation increases
total energy expenditure and leads to the redistribu-
tion of amino acids for the synthesis of acute-phase
proteins, activation of the immune response, and
restoration of tissue integrity. Even with adequate
nutritional intake, the protein—energy balance re-
mains negative, resulting in hepatic gluconeogene-
sis and an increased demand for amino acids derived
from skeletal muscle. Consequently, even with suf-
ficient NS, this process—similar to cachexia—is only
partially reversible, particularly in patients with se-
vere disease [3]. Nutritional deficiency in AP is also
driven by malabsorption and maldigestion. Exo-
crine pancreatic insufficiency, which is especially
pronounced in severe AP, leads to impaired diges-
tion of proteins and fats, steatorrhea, and micronu-
trient deficiencies, ultimately resulting in weight
loss, especially of muscle mass [1], and predisposing
to the development of SP.

Micronutrient deficiencies are independent risk
factors for SP. For example, serum vitamin D lev-
els are directly correlated with indicators of muscle
strength [9]. It should be noted that this factor has
also been investigated in the context of AP, where
vitamin D deficiency has been associated with
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a more severe disease course and adverse clinical
outcomes [19]. This finding suggests a synergistic
effect of vitamin D deficiency in the setting of the
pathophysiological interplay between SP and AP
during the disease course.

Other risk factors for the development of SP in
patients with AP—associated with the inhibition of
muscle regeneration and the intensification of cata-
bolic processes—have also been reported, including
a prolonged stay in the intensive care unit, character-
istic of severe AP 18], and the occurrence of OF [32].

Against the backdrop of acute inflammation,
prolonged periods of physical inactivity—such as
bed rest or immobilization—serve as potent trig-
gers of muscle atrophy through the activation of
several pathophysiological pathways. Suppres-
sion of the IGF-1/Akt/mTOR signaling pathway,
which normally stimulates protein synthesis, re-
sults in a markedly reduced capacity for renewal of
the structural muscle protein pool. This process is
further enhanced by the activation of FOXO (Fork-
head box O) transcription factors, which induce
the expression of E3 ubiquitin ligases—MuRF1 and
MAFbx—thereby stimulating the UPS and pro-
moting proteolysis. The accumulation of reactive
oxygen species (ROS) and disturbances in calcium
homeostasis further damage protein structures and
activate proteolytic enzymes such as calpains and
caspases, ultimately triggering apoptosis [15].

V. Teterina

Diagnosis of sarcopenia in acute pancreatitis

Diagnosing and assessing the severity of SP in
AP is a challenging task, as each available approach
has both advantages and limitations. The presence
of acute pain and systemic inflammation, combined
with restricted access to diagnostic techniques,
reduces the validity and objectivity of assessment
methods, particularly in the ICU setting. For the
diagnosis of SP in the European population, the
EWGSOP?2 algorithm is considered the most ap-
propriate tool (Figure).

It is recommended to begin the assessment with
the SARC-F rapid screening questionnaire [26],
which is based on the patient’s subjective evalua-
tion of five functional characteristics (Table).

Only one published study has reported the as-
sessment of muscle strength in patients with AP
using handgrip dynamometry [16]. Functional tests
for evaluating physical performance are not fea-
sible in patients during the early stages of AP due
to weakness, impaired consciousness, OF, and se-
vere pain. These limitations significantly reduce the
comprehensiveness and objectivity of SP severity
assessment in this population [18].

Bioelectrical impedance analysis (BIA) was used
to assess SP in patients with AP in two studies. The
authors of one of them emphasized that the method
is not optimal due to significant errors associated
with water—electrolyte imbalance, edema, and body

FIND CASES SARC-F or clinical suspicion M No sarcopenia; rescreen later
Positive or present
Muscle strength N
ormal .
HEDESD Grip strength, chair stand test > No sarcopenia; rescreen later
Low
) " Normal .. . ..
Sarcopenia probable In clinical practice this is
i enough to trigger assessment
of causes and start intervention
CONFIRM Muscle quantity or quality
DXA, BIA, CT, MRI
l Low
Sarcopenia confirmed
SEVERITY Physical performance Low

Gait speed, SPPB, TUG, 400 m walk ——————»

Sarcopenia severe

* Consider other possible causes of reduced muscle strength (e.g., depression, stroke, balance disorders, peripheral vascular disease)

Figure. EWGSOP2 algorithm for diagnosing sarcopenia [8]
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Table. SARC-F questionnaire for SP screening [26]

Question Scoring

Strength
How much difficulty do you have
in lifting and carrying 10 pounds (4.5 kg)?
None
Some
Alot or unable 2

Assistance in walking
How much difficulty do you have walking across a room?

None 0
Some
A lot, use aids, or unable 2

Rise from a chair

How much difficulty do you have transferring
from a chair or bed?

None 0
Some
A lot or unable without help 2

Climb stairs

How much difficulty do you have climbing
a flight of 10 stairs?

None
Some
A lot or unable 2

Falls

How many times have you fallen in the past year?
None 0
1-3 falls
4 or more falls 2

Note. SARC-F score > 4 best predicts the need for further, more
comprehensive evaluation to confirm evidence of sarcopenia.

position [35]. There is also very limited availability
of equipment for measurements in the ICU, as exam-
inations are mainly performed in a standing position.

Computed tomography (CT) is considered the
most optimal method for confirming SP, as most
patients with AP undergo abdominal CT, which
enables quantitative assessment of skeletal muscle
mass and density at the L3 vertebral level. How-
ever, this approach may delay the identification of
SP, since imaging is typically performed not at the
time of hospital admission but after a certain period
of disease progression [18]. A number of potential
predictors of SP in AP have been identified, includ-
ing low muscle density on CT and a reduced skel-
etal muscle index (SMI) measured at the level of
the third lumbar vertebra (L3), both recognized as
independent risk factors for mortality and the de-
velopment of AP-related complications. However,
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this method also has certain limitations, such as the
need for manual or semi-automatic muscle segmen-
tation, insufficient standardization of measurement
parameters, and limited feasibility for dynamic
monitoring [17, 24].

Ultrasound examination (US) is one of the pri-
mary diagnostic methods for patients with AP and
is also recognized as an effective tool for evaluating
muscle parameters in the context of SP diagnosis.
The technique for measuring muscle thickness,
cross-sectional area, pennation angle, and echo-
genicity of the lower-limb muscles is being actively
investigated and is considered a promising approach
for dynamic monitoring of SP; however, it has not
yet been applied in patients with AP.

Histological studies of muscle tissue in patients
with AP in the context of SP diagnosis and treat-
ment have not been conducted to date. In experi-
mental mouse models of severe AP, pronounced
muscle fiber atrophy has been observed, accom-
panied by a reduction in cross-sectional area and
increased expression of catabolic protein markers
(MuRF-1 and MAFbx) [11]. In a rat model of ANP,
morphological alterations and functional impair-
ment of the diaphragm and peripheral muscles were
also reported [27]. Given the absence of clinical his-
tological data, this area remains poorly explored and
offers new perspectives for further investigation.

Specific features of sarcopenia in acute

pancreatitis complicated by infected necrosis

INP is defined as an infection of pancreatic
and/or peripancreatic necrotic tissue, confirmed by
the presence of gas collections on CT or by micro-
biological evidence of infection in aspirated fluid or
necrotic material [2]. Infected necrosis (INP) de-
velops in 20—40 % of severe AP cases, significantly
complicating the disease course, increasing mortal-
ity, and raising the need for surgical interventions
within the step-up approach [22].

Despite the relevance of the problem, no stud-
ies specifically addressing SP or sarcopenic obe-
sity (SO) in INP had been published at the time
of preparing this literature review. Therefore, the
only data currently available include patient co-
horts with severe AP, particularly those with
ANP, However, the number of studies focusing on
sarcopenic complications in these clinical entities
also remains very limited.

The data demonstrate a correlation between re-
duced skeletal muscle mass and the severity of acute
pancreatitis, including mortality. A lower SMI at
the L3 level correlates with higher MCTSI/Baltha-
zar scores and increased in-hospital mortality in
patients with severe AP [24]. Moreover, decreased
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morphometric and qualitative parameters of the
psoas major muscle—psoas muscle index (PMI) and
psoas muscle density (PMD)—have been associated
with a higher incidence of systemic complications,
infectious events, and prolonged hospital stays [17].
In studies focusing on severe AP—where the inclu-
sion criterion was the presence of OF—-a relation-
ship was identified between SP or SO and increased
30-day mortality, as well as higher mortality during
subsequent follow-up periods [14]. The overall prog-
nostic value of confirmed SP in the context of AP re-
quires further investigation, given the heterogeneity
and limited quantity of available data. A systematic
review of four studies found insufficient evidence of
an association between SP, assessed by CT, and the
development of necrotic and systemic complica-
tions, disease recurrence, or increased mortality re-
lated to AP and its complications [21].

A pronounced long-term decline in muscle mass
was observed among ICU patients with severe AP,
particularly those with ANP, where the reduction
in the iliopsoas muscle area reached approximately
48 %. A higher rate of muscle mass loss was associ-
ated with worse outcomes—about 1.34 % per day in
non-survivors and 0.74 % per day in survivors [18].
In a cohort of patients with ANP, a decrease in both
the cross-sectional area and density of the iliopsoas
muscle (Hounsfield Unit Average Calculation,
HUAC) was significantly associated with infected
necrosis, OF, and mortality [41].

SO may pose a particular risk to patients with
severe AP and serve as an additional predictor of
mortality, alongside factors such as age and the
number of OFs. The mortality rate among patients
with severe AP and SO was 45 %, whereas in the co-
hort of patients with AP without obesity, the mor-
tality rate was 20 %, and among those without any
manifestations of OF, it was 10 % [14]. In another
study, in addition to the association with a more se-
vere course of AP, a correlation was also observed
between visceral obesity and reduced muscle mass
and quality on CT [6]. These particularly impor-
tant findings suggest a bidirectional relationship—a
«vicious cycle» mechanism—within cohorts of pa-
tients with AP and obesity. At the same time, some
authors have denied the existence of a consistent
link between body composition (particularly the
amount of visceral fat) and mortality in AP, instead
emphasizing muscle quality deterioration as the key
determinant of an unfavorable outcome. Although
baseline muscle characteristics on CT are not con-
sidered independent predictors of mortality, a i
10 % decrease in skeletal muscle HUAC within one
month was significantly associated with increased
in-hospital mortality [37].
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Prevention and treatment of secondary
sarcopenia in infected necrotizing pancreatitis

To date, no published studies have specifically
addressed the prevention or treatment of SP in pa-
tients with either INP or AP in general. Therefore,
this section summarizes the principles of NS rec-
ommended by leading clinical nutrition societies—
ESPEN (European Society for Clinical Nutrition
and Metabolism) and ASPEN (American Society
for Parenteral and Enteral Nutrition)—for patients
with AP and for critically ill individuals, as well as
the current consensus statements regarding SP.

The primary clinical objective is to prevent or
minimize the development of SP in patients during
the acute phase of AP. In patients with mild dis-
ease, early reintroduction of oral feeding is recom-
mended, with gradual progression from liquid to
soft and solid foods as soon as pain and nausea sub-
side—even within the first day of the AP episode.
In cases of moderate to severe AP, particularly INP,
oral feeding is often not feasible due to the severity
of symptoms. Therefore, enteral nutrition (EN) is
recommended within 24—72 hours of hospitaliza-
tion. This approach significantly reduces the risk of
infectious complications and mortality compared
with delayed or parenteral nutrition (PN) [1, 31].
It should be noted that complications related to EN
may occur only under specific clinical conditions
that represent absolute contraindications to its
early initiation—such as suspected intestinal isch-
emia or perforation, complete obstruction, or pro-
longed paralytic ileus—until the underlying cause is
resolved [ 1, 26]. Relative contraindications include
hemodynamic instability [38], recurrent vomiting
with a risk of aspiration [29], uncontrolled intra-
abdominal hypertension, and abdominal compart-
ment syndrome [1].

Enteral nutrition via a nasogastric tube is con-
sidered to be as effective and safe for patients with
acute pancreatitis as feeding via a nasojejunal tube
[12]. The latter is preferred in cases of severe gastro-
esophageal reflux, gastric paresis, mechanical pylor-
ic obstruction, aspiration, or other persistent intol-
erance to EN that remains despite standard safety
measures (such as the use of prokinetic agents and
elevating the head of the bed by 30—45°) [1, 29].

To prevent refeeding syndrome (RFS), it is ad-
visable to initiate EN slowly (10—20 mL/hour) at
70-80 % of the target requirements (approximately
20-25 kcal/kg/day), with gradual titration to the
full target dose over 4—7 days, depending on toler-
ance [1, 4, 26, 31]. Monitoring of serum phosphorus
and magnesium levels is mandatory before initia-
tion and during the first 72 hours of EN. Thiamine,
a critical cofactor of glucose oxidation enzymes,
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should be administered at a dose of 100—200 mg
30—60 minutes before initiation and during the
first days of EN to prevent typical complications of
RFS-lactic acidosis, heart failure, and Wernicke’s
encephalopathy [8, 31]. If signs of intolerance to EN
occur, feeding should be temporarily stopped, with
the duration of the pause depending on the severity
of symptoms, and the position of the feeding tube
should be verified [4, 12]. In cases of aspiration or
abdominal compartment syndrome, EN should be
postponed until the patient’s condition stabilizes,
or temporary PN should be initiated, with contin-
ued prophylactic administration of thiamine [1, 13].

Adequate protein and energy support play a key
role in the treatment and postoperative recovery of
patients with acute pancreatitis. First-line therapy
consists of polymeric isocaloric and isonitrogenous
formulas for enteral nutrition [1, 4]. Second-line
therapy includes oligomeric or peptide-based for-
mulas, which are indicated in cases of intolerance
to first-line products or in the presence of malab-
sorption (e.g., steatorrhea or diarrhea) [1, 12]. Spe-
cialized immunomodulatory formulas—enriched
with arginine, omega-3 fatty acids, nucleotides, and
other bioactive compounds—do not demonstrate
significant advantages for routine use and are rec-
ommended only in selected cases [1, 31].

The acute phase of AP is characterized by a high
risk of both hypervolemia and hypovolemia. There-
fore, adequate fluid resuscitation aims to minimize
the risks of edema, ascites, pleural effusion, and
progression of abdominal hypertension, intestinal
edema, and pulmonary congestion. In this context,
it is also important to consider the total fluid vol-
ume when selecting an EN formula and to prescribe
high-caloric formulas (1.5-2 kcal/mL) for patients
with severe edema [ 1, 13].

The recommended target energy intake is
25-30 kcal/kg/day, including 1.2-2.0 g/kg/day of
protein [1,31]. For along time, it was believed that fat
intake worsened the course of AP, but this hypothesis
has not been confirmed. According to current guide-
lines, fat restriction is not recommended in patients
with AP unless severe malabsorption is present. In
cases of diarrhea and/or steatorrhea, the use of en-
teral formulas containing medium-chain triglycerides
(MCTs) is recommended [1, 9]. Strict glycemic con-
trol should also be maintained, keeping blood glucose
levels between 7.8 and 10 mmol /L [4, 31].

Correction of nutritional deficiencies is an inte-
gral component of dietary management in AP. Pa-
tients rapidly deplete their stores of water-soluble
vitamins (B, B, ,, folate, and vitamin C) due to their
catabolic state, significant fluid losses, and limited
food intake [1, 31]. Malabsorption and steatorrhea
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can also rapidly lead to deficiencies of fat-soluble vi-
tamins (A, D, E, and K) as a result of impaired lipid
absorption [1, 25].

Daily monitoring of phosphorus, potassium,
and magnesium levels is an essential component of
RFS prevention [1, 9]. In cases of ANP and hypo-
albuminemia, ionized or corrected calcium should
also be monitored, as necrosis leads to the release
of large amounts of calcium-binding fatty acids (sa-
ponification). Control of systemic inflammation in
patients with INP is another key strategy for slow-
ing catabolic processes, since a persistent inflamma-
tory and infectious focus, even under conditions of
adequate NS, promotes insulin resistance, hypergly-
cemia, proteolysis, and lipolysis, ultimately leading
to muscle mass loss and a poorer prognosis [1, 31].

During a prolonged stay in the ICU—-which is
common in complicated necrotizing pancreatitis—a
specific pathological condition often develops, char-
acterized by hypodynamia and contributing to the
progression of SP: ICU-acquired weakness (ICU-
AW) [30, 33]. To preserve muscle function, early
mobilization strategies are recommended, including
frequent repositioning, passive range-of-motion ex-
ercises, gradual verticalization, and the early intro-
duction of active movements under the supervision
of a rehabilitation specialist [30, 31]. In patients
in the early postoperative period after laparotomy,
excessive physical activity may increase the risk of
complications; therefore, management is limited to
elevating the head of the bed, passive limb mobiliza-
tion, breathing exercises, and preventive measures
against deep vein thrombosis [30, 33].

The above SP prevention model for patients with
AP emphasizes the importance and relevance of in-
volving a multidisciplinary medical team to ensure
effective inflammation control, comprehensive gly-
cemic management, and minimization of the risk of
infection or sepsis, along with meeting AP patients’
energy requirements.

Modern approaches to the inpatient manage-
ment of established SSP, particularly in patients
with AP, emphasize the need for early intervention
aimed at restoring muscle mass and function during
the patient’s stay in the ICU or hospital. The main
clinical challenge is to initiate muscle recovery dur-
ing the acute phase of the disease and to minimize
catabolic processes.

In cases of severe catabolism and negative nitro-
gen balance, which are characteristic of postopera-
tive states, sepsis, INP, and continuous renal replace-
ment therapy, intensified NS is indicated. For pa-
tients in these categories, the daily protein require-
ment may reach 2.2-2.5 g/kg/day, with a standard
energy intake of 25-30 kcal /kg/day [1, 31]. If target
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values cannot be achieved using standard polymeric
formulas, it is recommended to supplement with
high-protein formulas or to combine them with PN
[1, 25]. Determining the nitrogen balance (NB = to-
tal protein intake in grams,/6.25 — 4) is an important
component in assessing changes in nutritional sta-
tus; however, this method has significant limitations
due to the inability to accurately account for extra-
urinary nitrogen losses (e.g., via drainage, recurrent
vomiting, or diarrhea) [31].

Replacement enzyme therapy is an essential com-
ponent of NS for patients with severe maldigestion
and steatorrhea, aimed at improving the absorption
of macro- and micronutrients and thereby signifi-
cantly enhancing the effectiveness of nutritional
therapy. The recommended dosage ranges from
10,000 to 40,000 units of lipase per meal, depending
on the amount of food consumed, with subsequent
titration according to clinical response [1].

The use of specific nutraceuticals for SP cor-
rection has not been studied in cohorts of patients
with AP, particularly those with INP. However,
data from several systematic reviews and meta-
analyses indicate beneficial effects of B-hydroxy-f-
methylbutyrate (HMB), omega-3 polyunsaturated
fatty acids, and creatine (as an adjunct supple-
ment) in preserving and restoring muscle mass and
strength [5, 7, 23, 34, 36]. Therefore, the use of these
nutraceuticals may be considered an experimental
component of NS in patients with AP, especially
those with INP, to justify further targeted research
in this population.

Early initiation of physical therapy is one of
the main components of treatment for AS in pa-
tients with AP. The primary goal is to restore
muscle strength and physical performance during
hospitalization. According to current guidelines,
patients are advised to begin early and gradual
verticalization (sitting, standing, and walking) un-
der the supervision of a multidisciplinary medical
team, along with simple strength exercises such as
isometric contractions and movements using resis-
tance bands or body weight. These interventions
have been shown to slow muscle loss and shorten
the length of stay in the ICU. For patients who
have undergone laparotomy in the early postopera-
tive period, the range and intensity of movement
should be determined individually in consultation
with both the surgeon and the rehabilitation spe-
cialist [28, 31, 43].

Thus, modern inpatient approaches to the treat-
ment of acute secondary sarcopenia in infected
necrotizing pancreatitis are multifaceted and re-
quire the involvement of a multidisciplinary team
of specialists. The preservation and restoration of
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muscle mass and function directly influence patient
survival, length of hospitalization, risk of complica-
tions, and long-term disability. The limited num-
ber of studies addressing this issue in the context
of complicated acute pancreatitis underscores the
relevance and necessity of further research to refine
and optimize treatment strategies for this patient
population.
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[TpodistakTHKA TA JIKYyBAHHSA I'OCTPOI BTOPUHHOI CAPKOIICHI{
Yy AIi€HTIB 3 iIHPiKOBAHUM HEKPOTUYHHUM ITAHKPEATUTOM.
Orag gireparypu

B. Terepina

Harionanpanii meanunnii yaisepcutet imeni O. O. Boromourbiisg, Kuis

IIpoBeAEHO OIVIA]] CY4aCHOI HAYKOBOL JIITEPATYPH, IIPHUCBAYECHOL BUBYEHHIO €TiONOITYHUX YNHHUKIB, IIATOI'€HE-
TUYHUX MEXAHi3MiB, JIiarHOCTUYHUX IJIXO/IB i METO/iB TPOMIIAKTUKU T4 JIIKYBAHHS IT'OCTPOi BTOPUHHOI Cap-
KOIIEHIi y XBOPUX HA TOCTPUNA HEKPOTUYHMHN ITAHKPEATUT. [OCTPa BTOPUHHA CAPKOIIEHIA — TKKE YCKIAAHEHHA
TOCTPOI'O MAHKPEATUTY, 3yMOBJIEHE TTOEAHAHHAM CUCTEMHOTO 3AMAJIEHH, TIIOAUHAMII Ta HYyTPUTUBHOL HETO-
CTATHOCTI. ¥ HAYKOBUX JOCI/DKEHHAX JTOBEJIEHO, IO CAPKOIIEHIA T4 CAPKOIIEHIYHE OKUPIHHA ACOILHIOIOTHCA
3 BUIOIO CMEPTHICTIO TA YaCTOTOXO BUHUKHEHH YCKIAJHEHDb I'OCTPOI'O IIAHKPEATHTY, 4 TAKOX i3 TPUBAIIINM
nepeOyBaHHAM Y CTAL[iOHApi. 34 JAaHHUMU JITEPATYPH, HOMMUPEHICTE BTOPUHHOI CAPKOIIEHIT CEPel] XBOPHUX i3
TOCTPUM ITAHKPEATUTOM CTAHOBUTB BiJl 18 10 70—80 %. BapiabenbHiCTb MOKA3HUKIB 3yMOBJIEHA BiIMIHHOCTSIMU
B JiarHOCTUYHUX IIIAXOAAX, KPUTEPIAX OLIHKU Td KIHIYHHUX XdPAKTEPHUCTUKAX JOCIIPKYBAHUX KOIOPT Ialli-
€HTIB. Y Cy4aCHUX HAYKOBUX POOOTAX PO3IVIAHYTO Pi3Hi MiAXOAN 10 JiaTHOCTUKH 3a3HAYEHOT'O 3aXBOPIOBAHHSL
HarosyiomeHo Ha BaXJIMBOCTI PAHHBOI'O BHABJICHHS BTOPHMHHOI CAPKOIIEHIT 32 JJOIOMOIOI0 (DYHKIIOHAIBHUX
TECTiB, Bi3yali3allilHUX T4 {HCTPYMEHTAIBHUX METO/IIB JiarHOCTUKU. OOI'PYHTOBAHO, IO MOAEIb NPOdiIak-
THUKU U JIKYBAaHHS BTOPHUHHOI CAPKOIIEHil MOTPeOye 3aMy4eHHS MYJIBTHANUCHMIUIIHAPHOI KOMAaHIU JKapiB
i nomArae B e(peKTUBHIA NPOTU3AMAIBHIN TEPatii, ONTUMIi3allii HyTPUTUBHOI MiITPUMKH (PAHHE €HTEPATIbHE
XAPUyBAHHA 3 AJICKBATHUM OLIKOBO-€HEPIETUYHUM 33a0€3MEUECHHAM, KOPEKLiA Ae(IiIIUTIB MIKPOEIEMEHTIB),
34CTOCYBAHHI HYTPIi€HTIB 3 AaHTUKATAOOIIYHUMHU T4 NPOTUIANTAIBHUMU BJIACTUBOCTSMH (®-3 HNOJTIHEHACUYCHI
SKAPHI KMCJIOTH, B-TiIPOKCHU-B-METWIOYTUPAT, KPEATHH), 4 TAKOXK PAHHII aKTUBi3aLlil XBOPOT'O 32 iHAWBiTyaIb-
HOIO IPOIPaMoIo (pizioTeparnil. V KIiHIYHUX CIOCTEPEKEHHAX MiATBEPKEHO, IO TaKi BTPYYaHHS ACOLHIOIOTHCSA
3 KPAlUMH PEIYIBTATAMHU 30€PEKEHHS T4 BiIHOBIEHHS M’I30BOI MACH 1 (DYHKI[iIOHAJIBHOT'O CTATYCY MALli€HTIB,
IO 6E3MOCEPEHBO BIUVIMBAE HA BIDKHUBAHICTD XBOPHX, TPUBAJIICTb TOCIITAII3ALli], PU3HK YCKIAJHEHD TA iHBAJIi-
nuzantii. Oz 3apyoiKHUX ITyOJTiKallil 1aB 3MOTY Y3araJIbHUTH CYYaCHI IaHi IIOJIO JIaTHOCTHUKHY, IPO(PUIAKTHUKI
Ta JIIKYBAHHA BTOPUHHOI CAPKOIIEHIT Y XBOPUX i3 TOCTPUM HEKPOTUYHUM ITAHKPEATUTOM. HEBeIMKa KUIbKICTb
panb, IPUCBIYEHUX LI TPOOIEMI B KOHTEKCT] YCKIAJHEHOIO TOCTPOTIO MAHKPEATUTY, CBIIYUTD PO AKTY-
AJIBHICTD i HEOOXIAHICTb TPOBEAECHHSA JOC/PKEHD U1 YTOYHEHHS TA MTOIIYKY ONTUMATIbHUX NPO(PUIAKTUYHUX
1 JIKyBaJIbHUX CTPATEriN U1 Li€l KATeropil allieHTiB.

KiIro4doBi ¢10Ba: rOCTPUIT MTAHKPEATUT, HEKPOTUYHUIN ITAHKPEATHUT, BTOPUHHA CAPKOIIEHIsA, CAPKOIIEHIYHE
OKUPIHHA, AiaTrHOCTHKA, HYTPUTUBHA IIATPHUMKA, MYJIBTHAUCLMILIIHADHNAN IAXIL,
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