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Abstract

Introduction. Malnutrition is a condition in which, due to a lack of absorption or supply of appropriate nutrients,
changes occur in body composition and impairment of physical and mental functioning, which can adversely affect
the treatment of diseases.

Aim. The study aimed to assess the condition of patients with organic damage to the central nervous system (CNS)
who underwent nutritional therapy during hospitalization.

Material and Methods. The retrospective analysis included 42 patients hospitalized due to traumatic brain injuries
or vascular CNS disorders who received enteral nutrition through a nasogastric tube. Clinical outcomes were
evaluated using the Glasgow Coma Scale (GCS) at admission and the Glasgow Outcome Scale (GOS) at discharge.
Biochemical parameters, including total protein, albumin, leukocytes and C-reactive protein (CRP), were analyzed
before and after nutritional intervention.

Results. The results showed no significant relationship between the initial neurological status (GCS) and the final
clinical outcome (GOS). A statistically significant association was found between older age and lower functional
independence at discharge. Longer duration of nutritional therapy was strongly correlated with prolonged hospitalization.
Nutritional treatment did not significantly affect total protein or albumin levels; however, it led to statistically significant
reductions in inflammatory markers, including CRP and leukocyte counts.

Conclusions. Nutritional therapy proved beneficial primarily in reducing inflammation, which may support recovery
in patients with organic CNS damage. The findings emphasize the importance of early nutritional assessment,
individualized nutritional strategies and interdisciplinary collaboration in the care of neurological patients. (JNNN
2025;14(4):151-157)
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Streszczenie

Wstep. Niedozywienie jest stanem, w keérym, z powodu braku wehfaniania lub dostarczania odpowiednich sktadnikéw
odzywczych, dochodzi do zmian w skiadzie ciala oraz uposledzenia funkcjonowania fizycznego i psychicznego, co moze
niekorzystnie wplywa¢ na leczenie choréb.

Cel. Celem pracy byta ocena stanu pacjentéw z organicznym uszkodzeniem osrodkowego ukltadu nerwowego (OUN),
u ktérych podczas hospitalizacji zastosowano leczenie zywieniowe.
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Material i metody. Analiza retrospektywna objeto 42 pacjentéw hospitalizowanych z powodu urazéw czaszkowo-
mdzgowych lub choréb naczyniowych OUN, u ktérych wdrozono zywienie dojelitowe przez sondg¢ nosowo-zotadkowa.
Stan kliniczny oceniano za pomoca skali Glasgow (GCS) przy przyjeciu oraz skali Glasgow Outcome Scale (GOS) przy
wypisie. Przeanalizowano réwniez parametry biochemiczne, takie jak biatko catkowite, albuminy, leukocyty oraz
biatko C-reaktywne (CRP), przed i po interwencji zywieniowe;.

Wyniki. Wyniki wykazaly brak istotnego zwiazku pomigdzy stanem neurologicznym przy przyjeciu (GCS) a stanem
klinicznym przy wypisie (GOS). Stwierdzono natomiast, ze wiek istotnie wplywa na poziom samodzielnosci —
osoby starsze osiagaly gorsze wyniki funkcjonalne. Czas trwania leczenia zywieniowego byl silnie skorelowany
z dtugoscia hospitalizacji. Terapia zywieniowa nie miala istotnego wplywu na poziom biatka catkowitego i albumin,
jednak prowadzita do statystycznie istotnego obnizenia markeréw zapalnych — CRP i leukocytéw.

Whnioski. Leczenie zywieniowe okazalo si¢ szczegdlnie korzystne w redukgji stanu zapalnego, co moze wspiera¢ proces
zdrowienia pacjentéw z organicznym uszkodzeniem OUN. Uzyskane wyniki podkreslaja znaczenie wezesnej oceny
stanu odzywienia, indywidualizacji terapii zywieniowej oraz wspSlpracy interdyscyplinarnej w opiece nad chorymi

neurologicznymi. (PNN 2025;14(4):151-157)

Stowa kluczowe: niedozywienie, pacjenci neurologiczni, leczenie zywieniowe

Introduction

Malnutrition is a condition in which, due to a lack
of absorption or supply of appropriate nutrients, changes
occur in body composition and impairment of physical
and mental functioning, which can adversely affect the
treatment of diseases. Malnutrition is found in 20-40%
of patients admitted to the hospital. Malnutrition can
worsen in 70% of patients who were malnourished at
the time of admission and can develop in 30% of well-
nourished patients during hospitalization, known as
hospital malnutrition. Attention should be paid to
patients with neurological disorders, who are often at
risk of malnutrition due to symptoms accompanying
neurological diseases that adversely affect prognosis. These
symptoms include neurogenic dysphagia, gastrointestinal
dysfunction, cognitive and consciousness disorders,
motor limitations, or depression [1,2].

Particular attention should be paid to dysphagia
occurring in patients with neurological disorders,
which can cause nutritional disorders. Dysphagia refers
to swallowing disorders at any stage of the swallowing
process: the preoral phase, when food is taken in, the
oral phase when chewing and forming boluses occur,
and the pharyngeal and esophageal phases when food
moves to the stomach. In patients with neurological
disorders, dysphagia can occur in 50% of them [1,3].
The priority in treating dysphagia is to resume oral intake
of food by the patient [3]. During dysphagia, cooperation
with a speech therapist is reccommended, through which
the patient can take even small amounts of fluids
through exercises and proper head positioning [4].
Swallowing disorders can lead to malnutrition or
aspiration pneumonia, and ultimately to the patient’s
death, so detecting dysphagia at an early stage is highly
beneficial for the patient and their prognosis in treating
neurological diseases [1].

Every patient admitted to the hospital ward should
be assessed for the risk of malnutrition. This is equally
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important for patients with head injuries. The nutritional
status of patients can be assessed using a nutritional
interview, anthropometric measurements including
current body weight, unintentional weight loss,
body mass index (BMI), arm circumference, skinfold
thickness over the triceps muscle, handgrip strength,
and bioimpedance, biochemical tests — serum levels
of total lymphocyte count, albumin, prealbumin, and
transferrin, and additionally using nutritional assessment
scales: Mini Nutritional Assessment (MNA), Malnutrition
Universal Screening Tool (MUST), Nutritional Risk
Screening 2002 (NRS 2002), and Subjective Global
Assessment (SGA) [5,6].

Particularly important among these scales is the NRS
2002 scale. It was created in 2002 and its purpose is
screening and analysis of malnutrition in hospitalized
patients. With its help, patients whose disease qualifies
them for nutritional treatment can be identified, and
malnutrition indicates the need for nutritional treatment.
The questions in the first part of the questionnaire can
show the degree of malnutrition before hospitalization,
while the second part of the questionnaire focuses on
the severity of the disease and adjusting the energy value
to it. It is possible to score from 0—6 points for both parts,
and an additional point is added if the patient is over
70 years old. Scoring 3 points qualifies the patient for
nutritional treatment [6,7].

The aim of the study was to assess the condition of
patients with organic damage to the central nervous
system, who underwent nutritional treatment during
hospitalization. Specific objectives are: to assess the
impact of the applied nutritional treatment on the final
clinical outcome assessed on the GOS scale depending
on age and gender; to assess the impact of the applied
nutritional treatment on the final neurological condition
of patients with selected organic CNS damage compared
to the clinical condition at admission; to assess the
impact of the duration of nutritional treatment on the
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length of hospitalization; to assess the impact of the
applied nutritional treatment on the results of selected
biochemical parameters (total protein, albumin,

leukocytes, CRP).

Material and Methods

The study group consisted of patients who, during
hospitalization in the Department of Neurosurgery and
Neurology of the Provincial Hospital in Bielsko-Biata,
due to organic damage to the central nervous system (as
a result of cranio-cerebral injuries or vascular diseases
of the CNS), underwent nutritional treatment through
a nasogastric tube.

Inclusion Criteria for Patients in the Study: Patients
admitted to the Department of Neurosurgery and
Neurology with symptoms of organic damage to the
central nervous system as a result of cranio-cerebral
injuries or vascular diseases of the central nervous system,
who were included in nutritional treatment. Patients
who had complete medical documentation covering the
studied parameters.

Exclusion Ciriteria: Patients who had nutritional
treatment included in the terminal stage of cancer.
Patients with incomplete medical documentation.

The method used in the study was a retrospective
assessment of patients’ medical documentation, taking
into account sociodemographic and clinical data of the
patients. The analysis included laboratory test results
and nursing observations. The neurological condition
at admission was assessed using the GCS scale [8], and
at discharge using the GOS scale [9]. The collected
information was used to create a database in MS Excel
2016, which was used for statistical calculations.

The Shapiro—Wilk test was used to assess the
normality of data distribution. The Student’s
t-test for dependent samples was used to

Results

Data from 42 patients with organic damage to the
central nervous system were included in the analysis.
Among them, 57.1% (N=24) were men and 42.9%
(N=18) were women. To better characterize the study
group, the age of the patients was analyzed. The average
age of patients treated with nutritional therapy was
70.48+14.69 years (ranging from 36 to 94 years). The
patients treated with nutritional therapy were divided
into two age categories: <70 years and >70 years. In the
group of patients who received nutritional therapy, there
were 24 men (57.14%) and 18 women (42.86%). The
average age of men was 66.92 years (ranging from 37 to
87). The average age of women was 75.22 years (ranging
from 36 to 94). The average length of hospitalization
was 35.10+22.02 days, with a range of 10 to 116 days.
The average duration of nutritional treatment was
22.51+20.73 days, with a range of 2 to 95 days (Table 1).

The most commonly used preparation was Nutrison
in 31.0% of cases, Nutrison Diason was received by
16.7% of patients, Nutrison Energy by 11.9% of the
subjects. Cubison and Diben were administered in 7.1%
of cases, Nutrison Protein Advance in 2.4% of patients.
Additionally, 23.8% of patients were treated with more
than one nutritional mixture, which emphasizes the
individualization of nutritional therapy to more effectively
address diverse nutritional needs.

The study analyzed a number of clinical parameters
to gain a fuller understanding of the health status and
response of patients to nutritional therapy. Among these
parameters were indicators such as the Glasgow Coma
Scale (GCS) at admission and the Glasgow Outcome
Scale (GOS) at discharge, used to assess the neurological
condition and clinical outcomes of patients after treatment

(Table 2).

Table 1. Data of Analyzed Patients (N=42)

compare mean values before and after
nutritional intervention. In cases where the

Variable M

SD Min Max W p

70.48 14.69 36 94 0.940 0.030

data distribution did not meet the normality
assumptions, the Wilcoxon test for dependent
samples was used, which is a non-parametric
equivalent of the Student’s t-test, allowing for
the assessment of changes in medians.
Additionally, the relationship between
the duration of nutritional treatment and the
length of hospitalization was assessed using
Spearman’s rank correlation, which allowed
for the identification and assessment of the
strength and direction of the relationship
between these variables. Data analysis was
performed using IBM SPSS version 28.0 PL
software. A significance level of 0.05 (5%) was
adopted for the study.

Age of Patients (in years)

Length of Hospitalization

(days)

Duration of Nutritional
Treatment (days)

35.10 22.02 10 116 0.770 <0.001

22,51 2073 2 95 0.799 <0.001

M — mean; SD — standard deviation; Min — minimum value; Max — maximum

value; W — Shapiro—Wilk test value; p — significance of the Shapiro—Wilk test

Table 2. Clinical Parameters at Admission and Discharge (N=42)

Variable M SD Min Max W p
GCS at Admission 836 3.07 3 15 0.956 0.108
GOS at Discharge 298 090 2 5 0.805 <0.001

M — mean; SD — standard deviation; Min — minimum value; Max — maximum
value; W — Shapiro—Wilk test value; p — significance of the Shapiro—Wilk test
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Table 3. Analysis of laboratory parameters of patients at admission and discharge (N=42)

Variable M SD Min Max \\% p

Total protein

Before nutritional therapy [g/dl] 6.05 0.72 4.6 7.5 0.981 0.720

After nutritional therapy [g/dl] 6.20 0.66 4.8 7.6 0.970 0.354
CRP

At admission [mg/l] 70.18 63.87 0.62 249.30 0.902 0.002

At discharge [mg/l] 33.51 26.48 1.23 98.66 0.902 0.002
Albumin

Before nutritional therapy [g/dl] 3.33 0.54 2.4 4.8 0.957 0.119

At discharge [g/dl] 3.33 0.59 2.1 4.25 0.961 0.168
Leukocytes

At admission [103/mm3] 11.19 4.17 4.1 23.5 0.948 0.061

At discharge [103/mm?3] 9.61 3.39 3.5 18.5 0.971 0.373

M — mean; SD — standard deviation; Min — minimum value; Max — maximum value; W — Shapiro—Wilk test value; p — significance

of the Shapiro—Wilk test

To illustrate changes in laboratory parameters, some
of them were analyzed. The levels of total protein before
and after nutritional therapy, creatinine and CRP at
discharge and admission, albumin before the initiation
of nutritional therapy and at discharge, and the number
of leukocytes at admission and discharge were analyzed
(Table 3).

The average total protein value before nutritional
therapy was 6.05+0.72 g/dl, suggesting relatively low
variability among the subjects. In contrast, the total
protein values after nutritional therapy show a slight
improvement with an average of 6.20+0.66 g/dl.

CRP values at admission oscillate around an average
0f 70.18+63.87 mg/l, indicating significant differences
in the inflammatory state among patients at the beginning
of the study. CRP at discharge noticeably decreases,
reaching an average of 33.51+26.48 mg/l. Albumin
levels before the initiation of nutritional therapy and at
discharge have very similar average values (3.33 g dl), with
slight differences in standard deviations, indicating the
stability of this clinical parameter during treatment.
Analyzing leukocytes at admission and discharge, a
decrease in the average value from 11.19 t0 9.61 (103/mm3)
is observed. The Shapiro—Wilk test used to assess the
normality of distributions indicates that most parameters
do not differ significantly from the normal distribution,
considering significance values higher than 0.05.

As part of the assessment of the condition of patients
with organic damage to the central nervous system (CNS),
whose nutritional therapy was an element of treatment
during hospitalization, it was also important to examine
how demographic and clinical variables affect clinical
outcomes at discharge. Particularly interesting were aspects
such as the gender and age of patients, as well as their
clinical condition at hospital admission, measured using
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the Glasgow Coma Scale (GCS). The analysis of these
variables allowed for a deeper understanding of how
these factors affect the overall functional status of patients
at discharge, assessed using the Glasgow Outcome Scale
(GOS).

The average clinical score at discharge for women
was 2.89+0.83, while for men, this average was slightly
higher at 3.04+0.95. The Mann—Whitney U test value
was —0.429, and the level of statistical significance reached
0.668. The low Z value indicates that the differences in
clinical outcomes between genders are not statistically

significant (Table 4).

Table 4. GOS rate at discharge

GOS atdischarge N M SD Z p
Gender
Women 18 2.89 0.83
—0.429  0.668
Men 24 3.04 0.95
Age
<70 years 20 3.15 0.93
-1.683 0.024
>70 years 22 281 0.85

N — number of observations; M — mean; SD — standard deviation;
Z — value of the Mann—Whitney U test; p — significance of the
Mann—Whitney U test

Individuals under 70 years of age (N=20) achieved
an average GOS score of 3.15+0.93, suggesting that
most patients in this age group achieved a moderate
level of independence or better. In contrast, for the group
of individuals over 70 years of age (N=22), the average
GOS score was slightly lower, at 2.81+0.85. This result
may indicate a slightly worse overall functional status
in this age group at discharge. The obtained Z value was
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—1.683, and the level of statistical significance reached
0.024. These results indicate that there are statistically
significant differences in GOS scores between the younger
and older age groups, suggesting that age affects the
degree of independence or level of disability of patients
at discharge from the hospital, with older individuals
showing a lower level of independence (Table 4).

The Spearman’s rho correlation coefhicient value was
0.179, indicating a weak correlation between the initial
clinical condition of patients and their condition at
discharge. The level of significance for this correlation
was 0.256, which means that there is no statistically
significant relationship between GCS scores at admission
and GOS scores at discharge in the studied group.

This analysis is a key element in assessing the
effectiveness of healthcare. As part of the study, a
Spearman’s rank correlation analysis was conducted to
examine the relationship between the duration of
nutritional treatment and the length of hospitalization.
The Spearman’s rho correlation coeflicient value was
0.659, indicating a strong positive correlation between
the duration of nutritional treatment and the length of
hospitalization. A p-value of less than 0.001 indicates a
high level of statistical significance for this correlation.
These results suggest that longer nutritional treatment
is associated with an extended length of hospital stay.

The impact of the applied nutritional treatment on
the levels of total protein, C-reactive protein (CRP),
albumin, and leukocytes in a group of patients
hospitalized due to organic CNS damage was analyzed.
These parameters were chosen due to their importance
in monitoring nutritional status, inﬂammatory status,
and the overall response of the body to treatment (Table 5).

Table 5. Study of the impact of applied nutritional therapy
on the levels of selected parameters

Parameter M SD t p

Total Protein

Before nutritional therapy 6.05 0.72

—1.449 0.155
After nutritional therapy ~ 6.20 0.66
Albumin
Before nutritional therapy 3.33  0.54
—0.021 0.984
At discharge 3.33 0.59
Leukocytes
At dimension 11.19 4.17
2.082 0.044
At discharge 9.61 3.39
CRP
At dimension 70.18 63.87
-2.570 0.010
At discharge 33.51 26.48

M — mean; SD — standard deviation; t — Student value; p —
significance of the Mann—Whitney U test

The average total protein level before the start of
nutritional therapy was 6.05+0.72 g/dl. After the
application of nutritional therapy, the average total
protein level increased to 6.20+0.66 g/dl. The t-test
value for dependent samples was —1.449, and the level
of statistical significance reached 0.155. Although an
increase in the average total protein level after nutritional
therapy is observed, a p-value greater than 0.05 indicates
that statistically significant differences between protein
levels before and after treatment were not confirmed.

The study of the effectiveness of the applied nutritional
therapy on the albumin level among patients with
organic damage to the central nervous system shows
no statistically significant changes in the level of this
protein. The average leukocyte level at hospital admission
was 11.19+4.17 (103/mm?). After the application of
nutritional therapy, it decreased to 9.61+3.39 (103/mm?)
with a standard deviation (103/mm?), suggesting a
potential improvement in the inflammatory state. The
t-test value for dependent samples was 2.082, and the
level of statistical significance reached 0.044. This result
indicates a statistically significant difference in leukocyte
levels before and after nutritional therapy.

The average CRP level at hospital admission was
70.18+63.87 mg/l. After the application of nutritional
therapy, the average CRP level significantly decreased
to 33.51+26.48 mg/l. A low p-value below the statistical
significance threshold of 0.05 indicates that the observed
reduction in CRP levels is statistically significant.

Discussion

The study focused on the impact of nutritional
therapy on the condition of patients with organic damage
to the central nervous system. A group of patients with
organic CNS damage due to injuries and vascular diseases
was selected due to the highest frequency of nutritional
therapy in these patient groups. The analysis of medical
documentation showed that the majority of patients
were men (57.14%). Organic damage to the central
nervous system can result from injuries, which men
experience more frequently, as shown in Szewczak’s work
[10]. Men are also a group more prone to strokes, which
may contribute to a greater problem of damage in this
gender [11].

Organic damage to the central nervous system can
affect people regardless of age, but in our analysis, it was
shown that it mainly affects older people, as the average
age is 70.48 years. The literature confirms that, apart
from children, people over 65 years of age, especially
men, are most at risk of traumatic brain injuries, with
falls being the most common cause [12].
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The task of nutritional therapy is to improve and
maintain the health status of patients. Our research
shows that most patients had a moderate degree of
consciousness impairment, as suggested by the GCS
scale. Comparing the clinical condition of patients on
the GCS and GOS scales, no significant improvement
was observed, which may be related to the fact that the
GOS scale measures long-term outcomes, while the
GCS scale is particularly important at the very beginning
of patient assessment and shortly after possible treatment
to assess whether its results are positive. Based on studies
from 18 hospitals in Taiwan, it was found that in patients
with severe traumatic brain injury who received enteral
nutrition, the GCS score improved after 7 days of
treatment, especially in those patients who had 6-8
points on the GCS scale [13]. In one hospital in Tianjin,
the impact of nutritional therapy on patients with severe
cranjo-cerebral injury was studied. All patients achieved
significantly higher GCS scores after 14 days, but the most
positive impact was observed when enteral nutrition was
introduced 2548 hours after injury [14]. Unfortunately,
there is a lack of studies.

The functional status assessed using the GOS scale
is very important for the overall assessment of patients’
functioning after treatment. The study aimed to check
whether there is a relationship between the age of patients
and the outcome at discharge. Significant differences
were observed between the independence status of
younger and older patient groups. Older people have a
worse clinical condition and greater difficulty in returning
to full functionality compared to younger people. Similar
results were obtained by Renner et al., where the impact
of age on the GOS score was also demonstrated [15].

In our research, biochemical parameters were analyzed
before and after the application of nutritional therapy.
The focus was mainly on albumin, protein, CRP, and
leukocyte levels. In this study, it was observed that
the albumin level may not change after the application
of nutritional therapy, suggesting no impact on this
parameter. In the study by Liu Ruidong Zhou Yip, the
assumption of no significant differences in albumin
levels after nutritional therapy was also confirmed [14].
However, in one study by Fan Ming-chao et al. [16],
where two routes of nutritional therapy — enteral and
parenteral — were compared, it was shown that enteral
nutrition significantly lowers serum albumin parameters,
although parenteral nutrition is much more beneficial.
In the studies by Walewska et al. [17], the serum albumin
level increased after 6 months of nutritional therapy,
but most patients struggled with malnutrition, resulting
in low albumin levels, so its increase is definitely desirable.

Acute phase protein, or CRP, is a useful parameter
recommended for testing in cases of central nervous
system damage to visualize the extent of inflammation
and to monitor whether the disease is subsiding during
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treatment. The studied patients had high CRP levels
before the introduction of nutritional therapy. A beneficial
effect of nutritional therapy on the reduction of CRP
levels was observed. In the studies by Koniecka et al.
[18], the application of nutritional therapy in a group
of neurological patients caused a significant decrease in
C-reactive protein levels after 6 and 12 months of
treatment, suggesting a positive impact of nutrition on
the reduction of the inflammatory marker. Similar
results regarding the reduction of CRP levels after the
introduction of nutritional therapy were observed by
researchers in China. A significant decrease in acute
phase protein concentration was observed after 14 days
of treatment [19].

The average leukocyte level in our study was slightly
above normal. However, after nutritional intervention,
a decrease in white blood cell concentration was observed.
In the study by Tuncay et al., the average leukocyte level
in the blood was above normal, but after the application
of enteral nutrition, a decrease in the parameter was
observed. The leukocyte concentration was within normal
limits, although the improvement was not very significant
[20]. In the studies by Konecka et al., the comparison
of biochemical parameters showed that nutritional
therapy reduced the concentration of leukocytes in the
blood, even though the values of white blood cells were
within normal limits before and after treatment [18].

In summary, nutritional therapy is part of the
therapeutic process and aims to improve and maintain
the appropriate nutritional status of patients. For patients
with organic damage to the central nervous system,
enteral nutrition may be the only form in which the
patient receives food and provides the necessary nutrients
for regeneration.

Conclusions

1. The initial clinical condition of patients at
admission, assessed using the GCS scale, who
underwent nutritional therapy did not affect the
final clinical condition on the GOS scale.

2. Longer use of nutritional therapy had a significant
impact on the length of hospitalization, resulting
in longer hospital stays for patients who were
treated with nutritional therapy for a longer period
compared to those whose nutritional therapy
duration was shorter.

3. Nutritional therapy did not affect protein and
albumin levels but did impact the reduction of
biochemical inflammatory parameters — CRP
and leukocytes. The reduction in both CRP and
leukocyte levels is an indicator of the normalization
of inflammatory parameters, which accelerates
patient recovery.
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Implications for Nursing Practice

Nurses should be trained in assessing the nutritional
status of patients upon hospital admission using
standardized tools such as the Mini Nutritional Assessment
(MNA) or Nutritional Risk Screening 2002 (NRS 2002).
Early detection of malnutrition can prevent its worsening
and improve patient prognosis.

Nurses should also systematically assess biochemical
parameters (e.g., albumin, total protein, CRP) and
anthropometric measurements (e.g., body weight, BMI)
to adjust nutritional therapy to the changing needs of
the patient.

Nutritional therapy should be tailored to the individual
needs of patients. Nurses should educate patients and
their families about the importance of proper nutrition and
ways to cope with potential problems such as dysphagia.

Effective nutritional therapy requires collaboration
between various specialists, including doctors, dietitians,
speech therapists, and nurses. Nurses play a key role in
coordinating care and communication among members
of the medical team.

References

[1] K¥ek S., Blazejewska-Hyzorek B., Czernuszenko A. i wsp.
Leczenie zywieniowe w neurologii — stanowisko
interdyscyplinarnej grupy ekspertéw. Czes¢ 1. Zasady
ustalania wskazani do leczenia zywieniowego. Pol Przegl
Neurol. 2017;13(3):106-119.

[2] Kkek S., Problematyka diagnozowania i leczenia
dietetycznego pacjentéw niedozywionych. W:
Grzymistawski M. (Red.), Dietetyka kliniczna. PZWL,
Warszawa 2021;367-376.

[3] Lewicka T., Krzystanek E. Dysfagia po udarach mézgu
— wskazéwki diagnostyczne i terapeutyczne. Aktualn
Neurol. 2017;17(4):208-212.

[4] Kapata A. Nutritional therapy during the treatment of head
and neck cancer. Oncol Clin Pract. 2018;14(2):79-85.

[5] Czlonkowska A., Sarzyriska-Dlugosz 1., Blazejewska-
Hyzorek B. i wsp. Zywienie dojelitowe i pozajelitowe
w udarze mézgu — stanowisko Grupy Ekspertéw
Sekcji Choréb Naczyniowych Polskiego Towarzystwa
Neurologicznego. Pol Przegl Neurol. 2013;9(4):141-145.

[6] Ostrowska J., Jeznach-Steinhagen A. Niedozywienie
szpitalne. Metody oceny stanu odzywienia. Forum Med
Rodz. 2017;11(2):54-61.

[7] K¥ek S., Jankowski M., Kruszewski W.J. i wsp. Standardy
leczenia zywieniowego w onkologii. Onkol Prakt Klin.
2015;1(1):19-36.

[8] Glasgow Coma Scale. What is the Glasgow Coma Scale?
Retrieved December 9, 2023, from https://www.glasgow
comascale.org/what-is-gcs/.

[9] Tyrak J. Postepowanie w urazach czaszkowo-mdzgowych.
Anest Ratow. 2017;11(4):412-431.

[10] Szewczak A. Ocena pacjentéw opatrywanych z powodu
urazu glowy w kontekscie zaburzen przewleklych.
Pielggniarstwo w Opiece Dtugoterminowej. 2018;4(4):32-41.

[11] Prusitski A. Neurologia. Krétkie kompendium (wyd. 1).
Termedia Wydawnictwa Medyczne, Poznan 2010.

[12] Abdelmalik PA., Draghic N., Ling G.S.E Management
of moderate and severe traumatic brain injury. Zransfusion.
2019;59(52):1529-1538.

[13] Chiang Y.H., Chao D.P, Chu S.E et al. Early enteral
nutrition and clinical outcomes of severe traumatic brain
injury patients in acute stage: a multi-center cohort study.
] Neurotrauma. 2012;29(1):75-80.

[14] Liu R., Zhou Y. Effects of Enteral Nutrition on Clinical
Curative Effect in Elderly Patients with Severe Craniocerebral
Diseases. Tianjin Med J. 2014;42(11):1106-1109.

[15] Renner C., Hummelsheim H., Kopczak A. et al. The
influence of gender on the injury severity, course and
outcome of traumatic brain injury. Brain Inj. 2012;26(11):
1360-1371.

[16] Fan M., Wang Q., Fang W. et al. Early Enteral Combined
with Parenteral Nutrition Treatment for Severe Traumatic
Brain Injury: Effects on Immune Function, Nutritional
Status and Outcomes. Chin Med Sci J. 2016;31(4):213-220.

[17] Walewska E., Sumlet M., Scisto L., Klek S., Szczepanik A M.,
Czupryna A. Stan odzywienia pacjentéw zywionych
dojelitowo w warunkach domowych. Pieleg Chir Angiol.
2011;2:60-69.

[18] Konecka M., Schneider-Matyka D., Kaminska M.,
Bikowska M., Ustianowski P, Grochans E. Analysis of
the laboratory results of the patients enrolled in the
Nutritional Therapy Program. Eur Rev Med Pharmacol
Sci. 2022;26(14):5144-5153.

[19] He Q., Gao Y., Chen Y., Yu X.Q., Chen P, Wang K.
Effect of Different Proportions of Enteral Combined with
Parenteral Nutrition Treatment on Patients with Severe
Traumatic Brain Injury. Progress in Modern Biomedicine.
2023;23(17):3304-3309.

[20] Tuncay P, Arpaci E, Doganay M. et al. Use of standard
enteral formula versus enteric formula with prebiotic
content in nutrition therapy: A randomized controlled

study among neuro-critical care patients. Clin Nutr
ESPEN. 2018;25:26-36.

Corresponding Author:

Sylwia Krzeminska

Faculty of Health Sciences,

Higher Medical School in Ktodzko
Objazdowa 5 street, 57-300 Ktodzko, Poland
e-mail: sylwia.krzeminska@wsm.klodzko.pl

Conflict of Interest: None

Funding: None

Author Contributions: Jan Bujok* ©P6

Aleksandra Nowak*-f, Ewelina Bakf"

Maria Sovariova Sodsova® ¢ (), Lukas Kober® ¢ (),

Sylwia Krzemirnska™"

A — Concept and design of research, B— Collection and/or compilation of data,
C — Analysis and interpretation of data, D — Statistical analysis, E — Writing

an article, F — Search of the literature, G — Critical article analysis, H — Approval
of the final version of the article

Received: 31.01.2025
Accepted: 12.03.2025

157


https://orcid.org/0000-0001-7695-0967
https://orcid.org/0000-0002-9965-4236
https://orcid.org/0000-0002-2014-3717
https://orcid.org/0000-0001-5000-821X
https://orcid.org/0000-0001-7164-8515

