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Myostatin and BDNF as potential biomarkers of sarcopenia in ICU patients: A radiologic and

biochemical correlation study
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ABSTRACT

AIM: Myostatin (MSTN) and Brain-Derived Neurotrophic Factor
(BDNF) are muscle-related biomarkers involved in muscle metabo-
lism, but their roles in detecting sarcopenia in critically ill patients
remain unclear. Sarcopenia is common in intensive care unit (ICU)
patients and is associated with poor outcomes. This study aimed
to investigate the relationship between serum myostatin and BDNF
levels and muscle mass assessed by radiologic evaluation, along
with inflammatory and clinical severity markers, to evaluate their
potential as biomarkers of radiologically defined low muscle mass
in ICU patients.

MATERIAL AND METHOD: This prospective study included 44
adult ICU patients at Ankara Etlik City Hospital who underwent ab-
dominal computed tomography (CT) scans. Skeletal muscle mass
was assessed at the lumbar (L3) vertebral level using CT-derived
Skeletal Muscle Index (SMI). Serum myostatin and BDNF levels were
measured via Enzyme-Linked Immunosorbent Assay (ELISA) from
blood samples collected during routine ICU care. Clinical, bioche-
mical, and radiologic data were analyzed to assess the relationship
between these biomarkers and sarcopenia, defined by established
SMI cut-off values.

RESULTS: Serum BDNF levels showed a strong positive correlation
with myostatin (p = 0.764, p < 0.001), and moderate correlations
with skeletal muscle index (SMI) (p = 0.377, p = 0.012), C-reactive
protein (CRP) (p = 0.302, p = 0.046), and tumor necrosis factor alp-
ha (TNF-alpha) (p = 0.315, p = 0.037). Myostatin levels were posi-
tively correlated with SMI (p = 0.464, p = 0.002) and TNF-alpha (p
= 0.407, p = 0.006), suggesting their involvement in both muscle
metabolism and systemic inflammatory responses.

CONCLUSION: This study reveals significant correlations between
biochemical, radiologic, and muscle-related parameters in critically
ill patients. Myostatin and BDNF show promising biomarkers asso-
ciated with CT-defined low muscle mass in ICU patients, potentially
guiding early intervention strategies. The observed interplay betwe-
en neurotrophic and muscle-regulating factors, along with CT-ba-
sed evidence of age-related muscle loss, offers valuable insights
into the pathophysiology of ICU-acquired muscle wasting and may
guide future therapeutic approaches.

Keywords: Sarcopenia, intensive care unit, BDNF, myostatin, ske-
letal muscle index

OzZET

AMAG: Miyostatin ve Beyin Kaynakli Norotrofik Faktor (BKNF), kas
metabolizmasinda rol oynayan biyomolekuillerdir; ancak kritik has-
talarda sarkopeni tespitindeki_islevleri halen belirsizdir. Sarkopeni,
yogun bakim Unitesindeki (YBU) hastalarda sik gordilir ve kot klinik
sonuglarla iliskilidir. Bu calismanin amaci, serum miyostatin ve BKNF
duizeyleri ile radyolojik olarak degerlendirilmis kas kutlesi ve infla-
matuar belirtegler arasindaki iliskiyi inceleyerek, bu biyobelirteclerin
YBU hastalarinda BT ile tanimlanan dusuk kas kutlesi tespitindeki
potansiyelini degerlendirmektir.

GEREC VE YONTEM: Prospektif olarak tasarlanan galismaya, rutin
YBU bakimi sirasinda abdomen bilgisayarli tomografi (BT) goruntu-
lemesi yapilan 44 yetiskin hasta dahil edildi. L3 vertebra duzeyinde
BT kaynakll iskelet Kas indeksi (iMi) ile iskelet kas kditlesi olculdu.
Serum miyostatin ve BKNF diizeyleri, rutin kan alimi sirasinda elde
edilen érneklerden ELISA yontemi ile belirlendi. Klinik, biyokimyasal
ve radyolojik veriler, belirlenmis IMI esik degerlerine gére tanimlanan
sarkopeniyle iligkilendirilerek analiz edildi.

BULGULAR: Serum BKNF ile miyostatin diizeyleri arasinda guiclu
bir pozitif korelasyon saptandi (p = 0,764, p < 0,001). BKNF; IMI (p
= 0,366, p = 0,012), CRP (p = 0,302, p = 0,046) ve TNF- alfa (p=
0, 315 p = 0,037) ile orta duzeyde korelasyon gosterdi. Miyostatin
diizeyleri ise IMi (p = 0,464, p = 0,002) ve TNF-alfa (p = 0,407, p =
0,006) ile pozitif korelasyon sergiledi; bu sonuclar hem kas meta-
bolizmasi hem de sistemik inflamatuar yantit ile iliskisini gostermek-
tedir.

SONUGC: Calismamiz, yogun bakim hastalarinda biyokimyasal, rad-
yolojik ve inflamatuar parametreler arasinda_anlamli korelasyonlar
ortaya koymaktadir. Miyostatin ve BKNF, YBU kaynakli sarkopeniyi
tespit etmek icin umut vaat eden blyobellrtegler olarak goriinmekte-
dir ve erken miidahale stratejilerine rehberlik edebilir. Norotrofik ve
kas duzenleyici faktorler arasindaki etkilesim ile yasa bagl kas kay-
binin BT kaniti, YBU hastalarinda diisiik kas kiitlesi patofizyolojisine
dair 6nemli 6ngoru sunmaktadir ve gelecekteki tedavi yaklagimlarini
yonlendirebilme potansiyeline sahiptir.

Anahtar Kelimeler: Sarkopeni, yogun bakim Unitesi, BKNF, miyos-
tatin, iskelet kas indeksi
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INTRODUCTION

Sarcopenia, defined as the loss of skeletal muscle mass, is a
common and serious condition in critically ill patients, parti-
cularly those in intensive care units (ICUs). It is closely linked to
poor outcomes, including prolonged hospital stays, delayed re-
covery, and increased mortality (1). ICU-acquired weakness
(ICUAW), often manifested as critical illness myopathy (CIM)
and critical illness polyneuropathy (CIP), is seen in over 40%
of ICU patients and is associated with significant muscle at-
rophy and dysfunction (2, 3). Studies have shown that seve-
re muscle atrophy in ICU patients results in a loss of 4% muscle
mass per day, contributing to long-term recovery challenges (4).
Myostatin, a transforming growth factor-beta (TGF-B) superfa-
mily member, is expressed primarily in skeletal muscle. It inhibits
muscle differentiation and development by promoting protein
degradation and limiting protein synthesis, which act as a nega-
tive regulator of muscle growth (4). These findings have raised
the hope that inhibiting myostatin may be a therapeutic strate-
gy for treating muscle wasting diseases (5). However, the rele-
vance of myostatin in the daily management of ICU patients to
existing and well-established scoring systems remains contro-
versial. Notably, myostatin has been implicated in the pathop-
hysiology of cachexia, a syndrome commonly associated with
severe illness and characterized by both muscle and fat loss.
Serum myostatin concentrations are significantly decreased in
critically ill patients and are associated with disease severity, su-
ggesting a complex role for this biomarker in critical illness (6).
In addition, Brain-Derived Neurotrophic Factor (BDNF), a myokine
produced in skeletal muscle in response to exercise and muscle
contraction, has gained attention for its potential role in muscle
metabolism (7). BDNF plays a critical role in skeletal muscle ma-
intenance and regeneration by regulating adaptation, plasticity,
and metabolic flexibility in response to exercise. It also promotes
myosatellite cell (muscle stem cell) proliferation and differentiati-
on, which are essential for muscle repair and function (8). Rese-
arch in patients with heart failure has shown that serum BDNF le-
vels are significantly correlated with muscle strength and exercise
capacity; however, no significant association was found between
BDNF levels and muscle mass in these patients (9). While higher
BDNF levels are associated with improved muscle function, cur-
rent evidence does not conclusively support a direct relationship
between BDNF levels and increased skeletal muscle mass. Here-
in, we explore the correlation of serum myostatin and BDNF with
CT-based SMI and inflammatory severity markers in ICU patients.
Therefore, more research is needed to determine the potential of
BDNFasabiomarkerortherapeutictargettomitigate musclewasting.
There are limited studies on the role of BDNF and Myostatin in criti-
cally ill patients, particularly those experiencing sarcopenia. Howe-
ver, muscle wasting in ICU patients is a significant factor influen-
cing clinical outcomes, including prolonged recovery, increased
morbidity, and higher mortality risk (3). Thus, this study correlated
myostatin and BDNF levels with several clinical and biochemical
parameters related to muscle mass, inflammation, and disease
severity in ICU patients to explore their potential as biomarkers
of muscle wasting and their association with ICU outcomes.

MATERIAL AND METHOD

Study design and setting:

Prospective observational cohort at the Surgical ICU of Ankara Etlik
City Hospital. Inclusion: ICU patients who underwent contrast-en-
hanced abdominal CT within routine care within 24-48 hours of ICU
admission. Exclusion: No abdominal CT, non-analyzable CT, mis-
sing key clinical/biochemical data, pregnancy, or prior major neuro-
muscular disorders. The local ethics committee approved the study
protocol (Approval number: AESH-BADEK - 2024-648), which was
conducted under the tenets of the Declaration of Helsinki. Writ-
ten informed consent was obtained from conscious patients, and
first-degreefamily consentwas obtainedfromunconscious patients.
Study Procedures and Laboratory Measurements

Demographic data (age, sex, comorbidities) were collected from
the hospital information system. Patients' morbidity and mortality
were assessed using the acute physiology and chronic health eva-
luation (APACHE) score and the expected mortality rate score, both
of which were recorded as part of the study. Routine biochemical
data collected during daily clinical monitoring were also recorded.
Blood samples were collected from ICU patients as part of their da-
ily routine. The index blood draw for myostatin/BDNF was synchro-

nized with the index CT time window (same day/within 24h). After
collection, an additional 4-5 mL of blood was collected for bioche-
mical analysis for muscle biomarkers. The sample was processed
by the study team within one hour and transported to the central
biochemistry laboratory at Ankara University Faculty of Medicine
for analysis. The samples were centrifuged at 3000 rpm for 5 mi-
nutes, and the resulting supernatant (serum) was stored at -80°C
until the ELISA assays for myostatin and BDNF were performed.
During routine clinical follow-up, abdominal CT scans were per-
formed when clinically indicated. Skeletal muscles at the le-
vel of the third lumbar vertebra (including the rectus abdomi-
nis, lateral abdominal wall muscles, psoas major, quadratus
lumborum, erector spinae, and multifidus muscles) were evalu-
ated using a single axial image, all segmentations were perfor-
med by two radiologist. To delineate muscle structures, manual
segmentation was performed using the software available on
the radiology workstation (Advantage Workstation 4.7 Revo-
lution, GE, USA). The density range relevant to muscle tissue,
spanning from -29 to +150 Hounsfield Units (HU), was used.
The cross-sectional area of muscles within this densny range at
the L3 level was measured in square centimeters (cm®) and defined
as the Skeletal Muscle Area (SMA). The SMA was normalized by
dividing it by the square of the patient's height in meters, resulting
in the Skeletal Muscle Index (SMI), expressed as cm /m2 SMI was
treated as a continuous variable and used as an indicator of total
body muscle mass, based on previous studies demonstrating a li-
near correlation between total skeletal muscle area at the L3 level
and whole-body muscle mass (19,20). The presence or absence
of sarcopenia was determined according to previously established
sex-specific SMI cut-off values reported in the Ilterature (21). Low
SMI was defined as < 38 cm’/m’ (men) and < 42 cm*/m® (women)

Statistical analysis and sample size

Statistical analyses were performed using IBM SPSS Statistics ver-
sion 23.0 (IBM Corp, Armonk, NY, USA). Normality was assessed
for BDNF, MSTN, Vascular Endothelial Growth Factor (VEGF), TN-
F-alpha, SMI, and APACHE score variables. Given the total sample
size of 44 patients (n < 50), the Shapiro-Wilk test was used to as-
sess normality. Based on the results, the normality assumption was
not met for BDNF, MSTN, TNF-alpha, and SMI, while normality was
observed for VEGF and APACHE score. Pearson's correlation coeffi-
cient was used to analyze relationships for normally distributed va-
riables, while Spearman's rank correlation coefficient was used for
variables that did not meet normality (The heatmap was generated
using RStudio Desktop (Posit PBC, Boston, MA, USA)). All correla-
tions were two-tailed. Statistical significance was set at p < 0.05.

RESULTS

A total of 44 patients were included in the study, of whi-
ch 21 (47.7%) were male and 23 (52.3%) were fema-
le. The demographic characteristics, specifically the age

distribution of the patients, are summarized in Table 1.
Table 1. Baseline demographics at ICU admission.
Number (n) Percentage (%) Mean + SD Min-Max
Age (Female) 23 523 % 74.48+12.763 49-94
Age (Male) 21 477 % 63.38+£16.922 38-92
Age (Total) 44 100 % 69.18+15.747 38-94

SD: Standard Deviation

Spearman’s rank correlation analysis assessed the relations-
hips between various clinical, biochemical, and imaging pa-
rameters in a cohort of 44 patients. The APACHE score, labo-
ratory markers (urea, CRP, creatinine, lactate dehydrogenase
(LDH), procalcitonin, sodium), radiologic muscle-related indices
(SMA, SMI, and Skeletal Muscle Density (SMD)), and other va-
riables (BDNF, MSTN, VEGF, TNF-alpha, age) were analyzed.
Results are shown using correlation coefficients (rho) and p-va-
lues, with statistical significance established at p < 0.05 and p
< 0.01. Notable Spearman's rho correlations are summarized
and visualized in the heatmap shown in tables
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Table 2: Significant Spearman's rho correlations.

‘Variable 1

Variable 2

Correlation Coefficient (rho)

p-value

Biomarker-muscle correlations

BDNF MSTN 0.7647%% <0.001
BDNF SMI 0.377* 0.012
SMI MSTN 0.464** 0.002
SMA SMI 0.888%* <0.001
Inflammation-related correlations
APACHE score Procalcitonin 0.334% 0.027
Urea Creatinine 0.752%* <0.001
Procalcitonin Urea 0.448%% 0.003
Procalcitonin CRP 0.527%* <0.001
Procalcitonin Creatinine 0.558%* <0.001
CRP BDNF 0.302* 0.046
Sodium BDNF -0.376* 0.012
MSTN TNF-alpha 0.407%* 0.006
BDNF TNF-alpha 0.315* 0.037
TNF-alpha SMI 0.324% 0.032 |

Age-related correlations

SMA

Age

-0.300*

0.048

SMD

Age

-0.388%*

0.009

< 0.05 (significant at the 0.05 level, two-tailed). **p < 0.01 (significant at the 0.01 level, two-tailedy. N
g £

= sample size for each correlation. Only correlations with p < 0.05 are included for brevity and

relevance. SMA: Skeletal Muscle Area; SMI: Skeletal Muscle Index; SMD: Skeletal Muscle Density.

BDNF: Brain-Derived Neurotrophic Factor; MSTN: Myostatin; TNF-alpha: Tumour Necrosis Factor-

alpha; CRP: C-reactive protein ; APACHE: acute physiology and chronic health evaluation.
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Figure 1. Heatmap of pairwise Spearman’s correlation coefficients among key study variables. This

heatmap illustrates the strength and direction of Spearman’s rank correlations (rho) between serum BDNF,
MSTN, TNF-alpha, SMI, and APACHE score. Each cell contains the correlation coefficient (rounded to
two decimal places); coefficients reaching statistical significance (p < 0.05). The diverging color scale -
ranging from deep blue (strong positive correlation, rho = +1) through white (no correlation, rho = 0) to

deep red (strong negative correlation, tho = —1) - visually encodes the magnitude and direction of each

relationship. Darker shades indicate stronger absolute correlations; sign is shown by axis labels/legend.

SMI: Skeletal Muscle Index; BDNF: Brain-Derived Neurotrophic Factor; MSTN: Myostatin; TNF-alpha:
Tumour Necrosis Factor-alpha; APACHE: acute physiology and chronic health evaluation

The APACHE score, a measure of disease severity, showed a
statistically significant positive correlation with procalcitonin
(p = 0.334, p = 0.027), suggesting that greater disease seve-
rity is associated with elevated procalcitonin levels, a known
marker of systemic inflammation or infection (13). No addi-
tional biochemical or radiologic parameters showed signifi-
cant correlation with the APACHE score at the 0.05 level, alt-
hough a trend toward a positive association with urea (rho =
0.252, p = 0.103) and CRP (rho = 0.201, p = 0.19) was observed.
Several strong and highly significant correlations were found
among the laboratory markers. Urea and creatinine showed a
strong positive correlation (rho = 0.752, p < 0.001). Procalcitonin
showed positive correlations with urea (rho = 0.448, p = 0.003),
CRP (rho = 0.527, p < 0.001) and creatinine (rho = 0.558, p <
0.001). CRP showed a positive correlation with BDNF (rho = 0.302,
p = 0.046). Sodium showed a negative correlation with BDNF
(rho = -0.376, p = 0.012), which warrants further investigation.
SMD was negatively correlated with age (rho = -0.388, p = 0.009),
suggesting a decline in muscle quality and quantity with age, with
atrophied muscle tissue becoming richer in fat. SMI showed a sig-
nificant positive correlation with MSTN (rho = 0.464, p = 0.002),
suggesting an association between higher myostatin levels and
greater skeletal muscle mass per unit area. SMA showed a signifi-
cant negative correlation with age (rho = -0.300, p = 0.048), con-
sistent with the age-related muscle loss known as sarcopenia.

BDNF showed a significant positive correlation with MSTN (rho =
0.764, p < 0.001), indicating a strong association between the-
se two markers. A moderate positive correlation was also obser-
ved between BDNF and TNF-alpha (rho = 0.315, p = 0.037) and
between BDNF and SMI (rho = 0.377, p = 0.012), suggesting that
higher levels of BDNF are associated with greater muscle mass
and inflammatory activity. However, no significant correlation
was found between BDNF and VEGF (rho = -0.045, p = 0.770),
nor between BDNF and APACHE score (rho = -0.100, p = 0.519).
MSTN showed a significant positive correlation with TNF-alpha (rho
= 0.407, p = 0.006) and with SMI (rho = 0.464, p = 0.002), indica-
ting that higher myostatin levels are associated with increased inf-
lammation and muscle mass. However, no significant relationship
was observed between MSTN and VEGF (rho = -0.199, p = 0.195)
or between MSTN and APACHE score (rho = 0.028, p = 0.856).
A significant positive correlation was found between TNF-alp-
ha and SMI (rho = 0.324, p = 0.032), reflecting that increa-
sed inflammation is associated with greater muscle mass.
However, no significant correlations were found betwe-
en TNF-alpha and VEGF (rho = -0.100, p = 0.518) or betwe-
en TNF-alpha and APACHE score (rho = -0.166, p = 0.282).

DISCUSSION

The intensive care unit (ICU) presents a unique clinical environ-
ment marked by extended periods of immobility, systemic inf-
lammation, and catabolic stress, all of which contribute to ac-
celerated skeletal muscle wasting. This study, focused solely on
ICU patients, utilized CT-derived skeletal muscle indices to qu-
antify low muscle mass and characterized it biochemically th-
rough serum levels of myostatin and brain-derived neurotrophic
factor (BDNF). According to European Working Group on Sarco-
penia in Older People (EWGSOP2), sarcopenia is characterized
primarily by low muscle strength, confirmed by low muscle qu-
antity or quality, with physical performance indicating severity. In
this study, we assessed radiologically defined low muscle mass
(CT-derived SMI) rather than a full EWGSOP2 diagnosis (14).
The results offer significant translational insights into the pathop-
hysiology of low muscle mass and suggest the potential useful-
ness of these biomarkers in routine critical care evaluations es-
pecially in ICU. The observed relationships between myostatin,
BDNF, and skeletal muscle index (SMI) highlight the importance
of muscle-regulating and neurotrophic factors in the ICU setting.
Although myostatin is traditionally recognized as a muscle growth
inhibitor, its positive correlation with SMI in this group may indi-
cate compensatory upregulation in patients with greater baseline
muscle mass or those in the early stages of muscle catabolism.
Myostatin plays a critical role in the regulation of skeletal muscle
mass, influencing both embryonic development and pathophysi-
ological adaptations, and its dysregulation contributes to muscle
wasting in several diseases (15). Our results show a significant
positive correlation between myostatin and TNF-alpha as well
as between myostatin and SMI, suggesting that higher myosta-
tin levels are associated with increased inflammation and musc-
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le mass in critically ill patients. These results align with prior re-
search demonstrating that myostatin overexpression has a role
in muscle atrophy in several illness conditions, including chronic
heart failure and chronic obstructive pulmonary disease (16, 17).
The positive correlation between myostatin and SMI contradicts
earlier findings indicating that myostatin predominantly functions
as a negative regulator of muscle development (18). However, our
results support the notion that higher myostatin levels are asso-
ciated with greater muscle mass. This finding is consistent with
the role of myostatin in regulating muscle mass, as evidenced by
studies demonstrating increased muscle mass in myostatin kno-
ckout models (19). This hypothesis is consistent with previous
research demonstrating reduced myostatin gene expression and
plasma concentrations in critically ill patients with severe muscle
wasting, suggesting a dynamic temporal regulation of myostatin
during ICU stay. In addition, patients with ICU-acquired weak-
ness (ICUAW) had lower myostatin gene expression than those
without ICUAW, highlighting the complexity of myostatin regula-
tion in critical illness (2). In addition, research in a sepsis model
showed that myostatin deficiency prevented muscle wasting and
improved survival, reinforcing the role of myostatin in muscle was-
ting during critical illness (20). These results suggest that myos-
tatin regulation may depend on baseline muscle mass and the
extent of muscle wasting, highlighting the need for further resear-
ch into its potential as a therapeutic target in critically ill patients.
BDNF also showed a significant positive correlation with myos-
tatin, suggesting a strong interplay between these markers in
critically ill patients. This association is intriguing because BDNF
is traditionally recognized for its neuroprotective and myotrophic
roles, promoting muscle regeneration and satellite cell activation
(21), while MSTN is typically recognized as a negative regulator of
muscle growth, inhibiting muscle cell proliferation and differen-
tiation (18). As discussed above, the observed positive correla-
tion between BDNF and MSTN may indicate a complex interplay
between these factors in response to critical illness, possibly ref-
lecting a compensatory mechanism to counteract muscle wasting.
The positive MSTN-SMI correlation may reflect baseline mass-re-
lated regulation and/or early catabolic up-regulation; longitudinal
sampling is required to resolve directionality. This is consistent
with previous findings that both BDNF and MSTN are involved in
muscle adaptation during pathological conditions (7), further sup-
porting the idea of their dynamic regulation in critically ill patients.
In addition, we observed a moderate positive correlation betwe-
en BDNF and TNF-alpha, consistent with previous research iden-
tifying proBDNF as a myokine involved in inflammation following
skeletal muscle injury (22), suggesting that elevated BDNF levels
may be associated with increased inflammatory activity in criti-
cally ill patients. These findings align with prior evidence of BD-
NF's involvement in muscle repair and inflammation. BDNF may
not only play a role in muscle maintenance and regeneration but
also in modulating inflammatory responses in critically ill patients.
The lack of significant correlation between BDNF and VEGF sug-
gests that BDNF's role in critically ill patients may be more closely
related to muscle physiology and inflammatory processes than
to angiogenesis. This finding, alongside the observed interplay
between BDNF, myostatin, and TNF-alpha, supports the hypothe-
sis that these biomarkers reflect muscle-specific pathophysiologi-
cal responses rather than overall disease severity, as neither was
associated with the APACHE score. While myostatin is traditionally
recognized as a negative regulator of muscle growth, its positive
correlation with skeletal muscle index (SMI) in our cohort may in-
dicate a compensatory upregulation in individuals with greater
baseline muscle mass or during early catabolic states. Similarly,
BDNF's association with both muscle regulation and inflammatory
markers underscores its potential as a dual-function biomarker in
critical illness. Notwithstanding prior links between these biomar-
kers and muscle biology, our study adds ICU-specific evidence
by pairing serum BDNF/MSTN with CT-derived SMI in a critically
ill cohort, a setting under-represented in the literature and dire-
ctly relevant to risk stratification and early rehabilitation planning
This study has several limitations. First, the relatively small samp-
le size and single-center design may limit generalizability to bro-
ader ICU populations with diverse clinical profiles. Second, the
cross-sectional design precludes causal inference regarding the
observed associations between biochemical markers and CT-deri-
ved muscle indices. We did not assess muscle strength or physical
performance; therefore, in line with EWGSOP2, we avoid diagnostic
claims of sarcopenia and focus on radiologically defined low musc-

le mass. Biomarkers and SMI were captured at a single time point,
which may not reflect their dynamic regulation over the course of
critical illness; serial trajectories would better characterize tempo-
ral patterns. Moreover, potential confounders—such as differences
in nutritional support, pharmacologic exposures (e.g., corticoste-
roids or neuromuscular blockers), pre-existing comorbidities, and
duration of mechanical ventilation—were not systematically stan-
dardized, and could influence both muscle atrophy and biomarker
concentrations. We also lacked validated bedside nutrition tools
(e.g., NRS-2002, SGA, mid-arm circumference) and subcutaneous
adipose tissue (SAT) metrics, which limits clinical granularity; ac-
cordingly, we frame our findings as biochemical-radiologic corre-
lations rather than comprehensive sarcopenia phenotyping. Future
multicenter, longitudinal studies with serial measurements are war-
ranted to validate these findings and to define the temporal trajec-
tory and prognostic significance of myostatin and BDNF in the ICU.

CONCLUSION

In conclusion, this study highlights significant associations
between radiologic, biochemical, and clinical parameters in cri-
tically ill patients. Age-related declines in muscle quality were
demonstrated through CT-based muscle metrics, while inf-
lammatory markers such as procalcitonin and CRP correlated
strongly with disease burden. Importantly, myostatin and BDNF
emerged as promising biomarkers associated with CT-defined
low muscle mass in ICU patients with potential applications in
early detection, risk stratification, and personalized rehabilitati-
on planning. Their combined use with imaging-based assess-
ments could enhance current strategies for identifying and ma-
naging muscle loss in the ICU. Longitudinal studies are needed
to confirm their prognostic value and therapeutic potential.
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7.Esra Eris: Hasta saglanma, verilerin toplanmasi

8.Gurkan Degirmencioglu: Hasta saglama, metin diizenleme
9.Sener Balas: Hasta saglama, metnin diizenlenmesi

10.Mehmet Eren Yiksel: Hasta saglama, veri toplanmasi, calisma
fikrinin olusmasi, metnin dlizenlenmesi
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