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ABSTRACT

Introduction: Prealbumin is a protein synthesized by the choroid plexus and liver, playing integral
roles in the transport of thyroxine and retinol. Its serum levels are known to decrease in response
to conditions such as inflammation, protein deficiency, end-stage liver disease, and malignancy.
Notably, decreased serum prealbumin levels have been negatively correlated with the severity of
stroke. Given this context, understanding factors that predict functional outcomes and mortality
in stroke patients is crucial, particularly the potential role of nutritional status and prealbumin lev-
els. Methods: This study targeted a patient population aged 18 to 100 years who were treated for
stroke. We systematically recorded levels of prealbumin, albumin, hemoglobin, and the BUN/Cre
ratio at three time intervals: on admission, the 5th day, and the 9th day post-admission. In addition,
we assessed the severity and functional outcomes using the NIHSS and mRS scores at admission,
the 9th day, and upon discharge. Other recorded parameters included Body Mass Index (BMI), daily
caloric requirements, NRS-2002 nutritional risk screening scores, chronic disease presence, length
of hospital stay, history of infarction, TOAST classification, and dietary patterns. Our study included
a total of 57 patients. Results: Our findings indicate that there was no significant difference in
age between nonsurviving and surviving stroke patients, although deceased patients tended to
be older. Notably, prealbumin and albumin levels were significantly higher in surviving patients (p
< 0.05). The BUN/Cre ratio showed no difference between the groups at the time of admission, but
its values on the 5th and 9th days were significantly elevated in nonsurvivors (p < 0.01). Further-
more, our analysis revealed that an increase in prealbumin and albumin levels positively influenced
patient outcomes. Conversely, higher BUN/Cre ratios and NIHSS scores were associated with poor
outcomes, with these differences reaching statistical significance (p < 0.01). Conclusion: The study
established a clear association between prealbumin and albumin levels, the BUN/Cre ratio, NIHSS
and mRS scores, and overall nutritional status with the functional outcomes and mortality rates in
stroke patients. Our results underscore the importance of closely monitoring nutritional status and
these specific biochemical markers as part of the comprehensive management of stroke patients

to potentially improve their outcomes.
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INTRODUCTION

In developed countries, stroke mortality ranks after
ischemic heart disease and cancer!. Malnutrition
represents a significant, preventable consequence im-
pacting many stroke victims, typically defined as a
protein-energy deficiency. It was reported in 16.3% of
patients hospitalized with acute stroke, with this rate
increasing to 26.4% by day 72. Malnutrition is asso-
ciated with fatigue, muscle weakness, and the loss of
muscle mass. Additionally, it causes immunosuppres-
sion, impaired intestinal function, and hospital infec-
tions3. After a stroke, levels of plasma cortisol, cat-
echolamines, interleukins, and glucagon, along with
acute phase reactants, increase as part of the acute
stress response, leading to the rapid loss of muscle
mass?. It has been demonstrated that just ten days of
bed rest can result in a 30% decrease in muscle protein

synthesis and a 6% reduction in leg muscle mass, cul-
minating in a 16% loss of muscle strength in healthy
older adults®.

Prealbumin is a protein primarily synthesized by the
choroid plexus and liver, involved in the transport
of thyroxine and retinol. Decreases in serum preal-
bumin levels, which negatively correlate with stroke
severity, can be caused by inflammation, protein defi-
ciency, end-stage liver disease, and malignancy %7. As
itis a negative acute-phase reactant, serum concentra-
tions of prealbumin decrease rapidly due to reduced
mRNA expression®. Malnutrition is expected to oc-
cur in the acute phase of a stroke. Initial malnutri-
tion may lead to more complications post-stroke, and
ithas been reported that malnutrition in the first week
predicts poor outcomes for three months®. Therefore,
nutritional assessment upon hospital admission and
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the early identification of patients at risk of malnu-
trition may be necessary for effective treatment. This
study aimed to investigate whether the nutritional sta-
tus, dietary pattern, and prealbumin levels can predict
functional outcomes and mortality in stroke patients.

METHODS

After obtaining approval, patients aged 18 to 100 years
who were treated in the hospital for a stroke were in-
cluded in the study. Patients were followed and ob-
served for at least 10 days until discharge or death,
and laboratory findings and scores were recorded.
Informed consent was obtained from all patients or
their relatives. In addition, prealbumin, albumin,
hemoglobin, and BUN/Cre ratio were recorded on
days 0, 5, and 9. The National Institutes of Health
Stroke Scale (NTHSS) score and the modified Rankin
scale (mRS) score were recorded on admission, on the
9th day, and at discharge. Body mass index (BMI),
daily caloric requirements, chronic diseases, length
of hospital stay, history of infarction, Trial of Org
10172 in Acute Stroke Treatment (TOAST) classifi-
cation, dietary pattern, and nutritional risk screen-
ing (NRS-2002) scores were also recorded. Oral feed-
ing was preferred when possible, and in patients with
poor swallowing function, a nasogastric catheter was
placed, and enteral nutrition was started. For patients
who could not tolerate enteral nutrition, parenteral
nutrition was preferred. Patients who died within ten
days after hospitalization, were transferred to the in-
tensive care unit, had liver failure or chronic renal
failure, had intracranial hemorrhage, or who experi-
enced further complications were excluded from the
study.

TOAST Classification

According to this classification, patients are divided
into five subtypes:

« a. large artery atherosclerosis,

o b. cardioembolism,

« c. small vessel occlusion,

o d. other determined etiologies, and

« e. undetermined etiologies

NIHSS

The NIHSS, a systematic assessment tool measuring
the most common neurological deficits in acute stroke
patients, includes assessments of the level of con-
sciousness, gaze, visual field, visual impairment, mo-
tor performance of the extremities, sensory deficits,

coordination (ataxia), speech (aphasia), and language
(dysarthria), and assesses semiattention (neglect).
The scale was created for rapid assessment of neuro-
logical function in the early post-stroke period. “A
score of 0 is considered normal for all parameters, so
the higher the score, the worse the neurological deficit
(the highest possible score is 42).”

mRS

The mRS, used in the follow-up of stroke patients, is
a scale that determines the severity of stroke and is
used to identify dependency and assess functional im-
provement (Table 1). According to this scale, those
who score 1 or 2 can continue to live independently,
and those who score 3 or more can continue to live as

dependents.

NRS-2002
The NRS-2002 scoreboard comprises three parts: dis-

ease severity, nutritional status, and age. Scores >3
points indicate the presence of nutritional risk and the
need for nutritional therapy.

Statistical Analyses

The results are expressed as percentages for categor-
ical variables, means for normally distributed vari-
ables, and medians (interquartile ranges) for non-
normally distributed continuous variables. Continu-
ous variables were compared using t-tests and Mann-
Whitney tests, while categorical variables were com-
pared using chi-square tests. Correlations between
continuous variables were assessed with Pearson’s or
Spearman’s rank correlation coefficient, depending
on distribution status. The severity of the cerebrovas-
cular event was classified as "no or mild (mRS score
0-2: no or only mild neurological symptoms) or se-
vere (mRS score 3-6: moderate or severe disability)”
based on the mRS score on day 9. A logistic regression
model was used to examine the relationships between
the measured parameters, mortality, and high mRS
score. Adjusted univariate and multivariate mod-
els and reported odds ratios (ORs) and 95% confi-
dence intervals (CIs) were used for all major out-
come predictors. A binary logistic regression model
that included hypertension, diabetes mellitus, history
of stroke, atrial fibrillation, and TOAST subtype was
used to examine the ability of these variables to pre-
dict the group status. Analyses were performed using
the SPSS software package (version 26.0), and p < 0.05

was considered to indicate statistical significance.
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Table 1: The Modified Rankin Scale (mRS)

Grade 0 1 2
Desriptio ~ No No Slight
symp- significant disability:
toms at disability unable to
all despite carry out all
symptoms: previous
able to carry activities
out all usual but able to

duties and look after own

activities affairs without

assistance

3 4 5 6
Moderate Moderately Severe Death
disability: severe disability:
requiring disability: bedridden,
some help, unable to incontinent,
but able to walk without and

walk assistance, requiring
without and unable to constant
assistance attend to own nursing care
bodily needs and
attention

Ethical Principles

The study was carried out in accordance with the
Helsinki Declaration of 1975. The ethics committee
approval number is Erzurum City Hospital, Erzurum,
Turkey (Date: 20.06.2022 No: 2022/08-95).

RESULTS

Among the 84 patients included in the study, 27 were
excluded. Of these, 8 patients died within the first 10
days, 3 had chronic renal failure, 5 experienced in-
tracranial hemorrhage, and 11 were admitted to the
intensive care unit due to respiratory distress, sepsis,
and the need for anti-edema treatment. The charac-
teristics of the study concerning mortality are shown
in Table 2.

Of the 57 patients remaining in the study, 20 died af-
ter the first 10 days of follow-up. There was no signif-
icant difference between the non-surviving and sur-
viving patients, although the deceased patients were
older. Prealbumin and albumin levels were signifi-
cantly higher in surviving patients (p < 0.05). When
the BUN/Cre ratio was evaluated, there was no differ-
ence in admission values. However, the values on the
5" and 9" days were significantly higher in patients
who did not survive (p < 0.01). Survival was higher in
patients who were enteral-fed (p < 0.01). The NIHSS
score was significantly higher in patients who did not
survive (p < 0.01). Compared to baseline and on the
9'" day, the NIHSS score increased in patients who
did not survive and decreased in patients who sur-
vived (Figure 1 a).

When considering the initial and 9th-day mRS scores,
the mRS scores of the nonsurviving patients were sig-
nificantly higher (p < 0.01) (Figure 1 b). According
to the TOAST classification, the etiologies were car-
dioembolism in 20 (47.4%) cases, small vessel occlu-
sion in 14 (24.6%), large artery atherosclerosis in 7
(12.3%), and other etiologies in 0 (0%). The size of the

affected vessel was significantly associated with sur-
vival (p < 0.01). The color Doppler USG findings were
as follows: atherosclerotic changes without stenosis in
42 (73.7%), symptomatic internal carotid artery (ICA)
stenosis in 5 (8.8%), asymptomatic ICA in 5 (8.8%),
bilateral ICA stenosis in 2 (3.5%), and not applicable
in 3 patients (5.3%). There was no significant differ-
ence in carotid Doppler findings regarding survival.
Only the presence of hypertension among chronic dis-
eases was associated with mortality (p < 0.01). The
results of the logistic regression model for predicting
mortality are summarized in Table 3.

According to the ROC analysis, prealbumin was a
strong predictor of mortality, with an AUC of 0.686
(95% CI 0.523-0.848) on day 5. The optimal cutoff
value for predicting mortality was 0.085 g/L, with a
sensitivity of 86% and specificity of 50%. The results
of the ROC analysis for other independent positive
and negative predictors are summarized in Table 4
and Figure 2.

Although there was no correlation between prealbu-
min levels and initial NTHSS scores, there was a nega-
tive, strong correlation with NIHSS scores on the gth
day (r =-0.716, p < 0.01). While there was no correla-
tion between the BUN/Cre ratio and NIHSS score on
the Oth day, there was a weak positive correlation on
the 9" day (r = 0.435, p < 0.01). There was no correla-
tion between albumin levels and NTHSS scores on the
0" day, similar to the findings for the BUN/Cre ratio.
However, there was a negative correlation on the 9th
day (r =-0.480, p < 0.01).

Patients were divided into two groups according to
Those
with mRS scores of 0-2 (no neurological deficit or

their mRS scores and evaluated separately.

low deficit) had a favorable outcome, whereas those
with mRS scores of 3-6 (severe deficit) were classi-
fied as having unfavorable outcomes. As shown in Ta-
ble 4, increases in prealbumin and albumin levels pos-
itively affected favorable outcomes. In contrast, the
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Table 2: Baseline characteristics of study population

N Survivor Non-survivor p-value
Age (Mean =+ SD) 75.42 +12.75 74.08 £ 10.15 77.9 £ 16.55 0.35
Male/Female 114 (58/56) 74 (34/40) 40 (24/16) 0.31
BMI 26.78 £ 3.78 26.66 + 4.0 25.87 £ 3.1 0.84
NRS-2002 3.65+1.3 3.73 £1.36 354+1.23 0.52
Prealbumin 0" day (Mean + SD) 0.15 £ 0.06 0.16 4 0.06 0.13 £ 0.07 0.04
Prealbumin 5% day (Mean + SD) 0.12 £ 0.06 0.13 + 0.06 0.10 & 0.07 0.02
Prealbumin 9™ day (Mean + SD) 0.12 £ 0.06 0.13 £ 0.06 0.09 £ 0.07 0.03
Bun/Cre 0 day (Mean = SD) 21.38 £ 7.88 21.49 £ 9.26 21.17 + 4.53 0.88
Bun/Cre 5 day (Mean + SD) 27.26 +8.35 25.03 + 8.31 3138 £ 6.86 0.00
Bun/Cre 9" day (Mean + SD) 28.51 £+ 9.63 25.05 + 8.82 34,9 +£7.73 0.00
Albumin 07 day (Mean =+ SD) 36.65 £+ 5.79 37.89 £ 4.57 3436 £7.12 0.02
Albumin 5 day (Mean =+ SD) 31.23 +£5.36 33.19 £ 4.13 27.6 £ 5.52 0.00
Albumin 9" day (Mean =+ SD) 29.19 + 5.41 31.66 & 4.27 24.64 4 4.24 0.00
Hemoglobin g/dL 0 day (Mean= SD) 13.01 £ 2.26 12.93 £ 2.02 13.18 & 2.69 0.48
Hemoglobin g/dL 5" day (Mean+ SD) 12.33 +1.83 12.5 £ 1.62 12.02 +2.18 0.34
Hemoglobin g/dL 9™ day (Mean SD) 11.71 & 2.08 11.96 £ 1.63 1124 £2.7 0.21
Stay of hospital (day) 18.56 £ 12.6 16.65 £ 9.5 22.1 +16.64 0.61
Hypertension, n (%) 74 (64.9) 54 (72.9) 14 (35) 0.00
Cardiovascular disease, n (%) 30 (26.3) 20 (27.02) 10 (25) 0.86
Hyperlipidemia, n (%) 8(7) 6(8.1) 2 (5) 0.56
Diabetes mellitus, n (%) 34 (29.82) 26 (35.13) 8 (20) 0.23
Atrial fibrilation, n (%) 26 (22.8) 14 (18.91) 12 (30) 0.26
Past cerebral enfarct, n (%) 26 (22.8) 16 (21.62) 10 (25) 0.50
Methallic heart valve, n (%) 8(7) 4 (5.4) 4(10) 0.43
tPA therapy n (%) 38 (33.33) 26 (35.139 12 (30) 0.69
Anticoagulation therapy, n (%) 74 (64.91) 46 (62.16) 28 (70) 0.55
Antiplatelet therapy, n (%) 42 (36.84) 30 (40.5) 12 (30) 0.43
NIHS 0" day (Mean + SD) 14.18 £5.6 11.95 + 4.87 18.30 +4.71 0.00
NIHS 9 day (Mean + SD) 1249+£79 8516 19.85 +5.23 0.00
NIHS discharge (Mean =+ SD) 73+53
MRS 0" day (Mean + SD) 4.35+0.83 4.14 + 0.88 4.75 + 0.55 0.00
MRS 9" day (Mean + SD) 3.77 £ 1.7 295+ 1.49 53+0.73 0.00
MRS dischage (Mean =+ SD) 2.61 +1.87
TOAST classification
a.) Large artery, n (%) 14 (12.3) 10 (71.4) 4 (37.6) 0.00
b.) Small vessels, n (%) 28 (24.6) 26 (92.85) 2 (7.15)
¢.) Cardioembolic, n (%) 32 (28.1) 16 (50) 16 (50)
d.) Other cause, n (%) 40 (47.4) 28 (70) 12 (30)

Abbreviations: BMI: Body Mass Index, BUN/Cre: Blood Urea Nitrogen/Creatinine, mRS: modified Rankin scale, NIHSS: National Institutes
of Health Stroke Scale, SD: Standard deviation, TOAST: Trial of Org 10172 in Acute Stroke Treatment
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Table 3: Independent predictors of mortality

OR (95% CI) Beta p-value OR

Prealbumin 0 day 0.00 - 0.00 - 0.00 -

31.926 31.926
Bun/Cre 9" day 1.007-1.222  0.104 0.03 1.110
Albumin 9" day 0.500 - 0.856  -0.424 0.02 -0.654
Hypertension 1.555-16.168  1.612 0.00 5.014
Parenteral nutrition ~ 4.71-93.944  3.047 0.00 21.048
NIHSS 0 day 1.124-1512 0265 0.00 1.304
mRS 07" day 1.326-11.108  1.345 0.01 3.837

Abbreviations: NIHSS: National Institutes of Health Stroke Scale, mRS: Modified
Rankin Scale, CI: confidence intervals, OR: Odds ratio, BUN/Cre: Blood nitrogen to
creatinin ratio

Table 4: Best cut-off value, sensitivity and specificity of independent predictors for mortality

AUC (95% CI) Cuttoff p-value Sensivity (%)  Specifity (%)

Negative predictors

Prealbiimin 07" day 0.662 (0.506 -.0818) 0.10 0.045 86 40
Prealbiimin 5 day 0.686 (0.523 - 0.848) 0.085 0.021 89 50
Prealbiimin 9" day 0.672 (0.513 - 0.830) 0.075 0.034 91 40
Albiimin 0" day 0.657 (0.510 - 0.804) 39.4 0.052 48 85
Albiimin 5" day 0.782 (0.657 - 0.906) 32.2 0.000 59 85
Albiimin 9" day 0.869 (0.774 - 0.964) 28.5 0.000 75 90
Positive predictors

BUN/Cre 0" day 0.662 (0.506 - 0.818) 19.85 0.50 70 48
BUN/Cre 5" day 0.686 (0.523 - 0.848)  28.75 0.00 70 75
BUN/Cre 9" day 0.672 (0.513 - 0.830) 28.50 0.00 90 73
mRS 0" day 0.714 (0.575 - 0.852) 4.50 0.00 80 62
NIHSS 0" day 0.822 (0.713 - 0.931) 15.50 0.00 70 79

Abbreviations: AUC: Area under curve, BUN/Cre: Bloood urea nitrogen to creatinine ratio, NIHSS: National Institutes
of Health Stroke Scale, mRS: Modified Rankin scale, CI: Confidience intervals

Table 5: Best cut-off value, sensitivity and specificity of independent predictors for functional outcome

AUC (95%) Cutt-off p-value Sensivity (%) Specifity (%)
Negative predictors
Prealbumin 07" day 0.656 (0.507 - 0.806) 0.145 0.04 59 74
Albumin 9" day 0.869 (0.774 - 0.964) 28.5 0.00 77 63
Positive predictors
BUN/Cre 9" day 0.747 (0.615 - 0.878) 28.50 0.00 65 77
NIHSS 0" day 0.844 (0.737 - 0.950) 12.50 0.00 80 77

Abbreviations: AUC: Area Under the Curve, BUN/Cre: Blood Urea Nitrogen/Creatinine, NIHSS: National Institutes of Health Stroke Scale
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NIHSS and mRS scores on mortality
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a.) NIHSS scores were tended to increase in patients who non-survived, whereas to decrease in patients who

survived

b.) mRS scores were tended to increase in patients who non-survived, whereas to decrease in patients who

survived

NIHSS: National Institutes of Health Stroke Scale mRs: Modified Rankin scale

Figure 1: The NIHSS and mRS scores in patients on the 9th day. (a) NIHSS scores tended to increase in patients
who survived, whereas they tended to decrease in patients who survived. (b) mRS scores tended to increase in
patients who survived, whereas they tended to decrease in patients who survived.

The ROC analysis of mortality with positive and negative predictors
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Figure 2: ROC analysis of mortality with positive and negative predictors. (a) Negative predictors, (b) Positive

predictors.

BUN/Cre ratio and NIHSS score had a negative effect
on favorable outcomes, with a significant difference
(p < 0.01). Upon examining other independent pre-
dictors, an unfavorable outcome was observed in pa-
tients with diabetes mellitus and those receiving par-
enteral nutrition, with the difference being significant
(p <0.05). The results of the ROC analysis of other in-
dependent positive and negative predictors are sum-
marized in Table 5 and Figure 3.

No correlation was found between the NIHSS score
or mRS score and age, BMI, NRS-2002 score, pre-

albumin level, BUN/Cre ratio, albumin level, or
hemoglobin level when assessing the length of the
hospital stay. Additionally, no difference was discov-
ered in the TOAST classification or functional out-

come.

DISCUSSION

The definition of malnutrition, an essential pre-
ventable complication, is used to describe several nu-
tritional abnormalities and usually refers to protein-

energy inadequacy resulting from a long-term nega-

6578



Biomedical Research and Therapy 2024, 11(7):6573-6582

The ROC analysis of functional outcomes with positive and negative predictors
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Figure 3: ROC analysis of functional outcomes with positive and negative predictors. (a) Negative predictors,

(b) Positive predictors.

tive balance of energy and protein '°. When malnutri-
tion occurs, all fat stores are depleted, and fatty acids
are released for energy. However, since fatty acids
cannot cross the blood—brain barrier, they cannot be
used as an energy source for the brain. Although fatty
acids produced in the liver can generate ketone bod-
ies that can cross the blood—brain barrier, they are not
an effective energy source for neurons. In stroke pa-
tients with reduced oral intake, amino acids become
an energy source during the rapid breakdown of mus-
cle protein. This process, along with inflammation,
hormonal deficits, and inactivity, leads to a clinical
picture with the potential to rapidly develop sarcope-
niall.

Prealbumin, a plasma protein synthesized by the liver,
is an essential predictor of nutritional status. A de-
crease in prealbumin reflects possible inadequate nu-
trient intake. Previous studies have shown that low
prealbumin levels are associated with poor progno-
sis in patients with heart failure!2. Although strong
evidence links malnutrition to poor outcomes in is-
chemic stroke patients 13 few studies have connected
prealbumin levels to mortality in these patients!4.
This article evaluates whether serum prealbumin lev-
els influence functional outcomes and mortality in pa-
tients with cerebral infarction.

Several pathophysiological mechanisms can be pro-
posed to explain the link between low prealbumin
levels and poor outcomes. Low prealbumin levels
likely lead to malnutrition and unfavorable outcomes.
The transport of thyroid hormones is the basis for an
intriguing hypothesis that may explain the relation-
ship between prealbumin concentration and stroke

severity. Prealbumin transports these hormones from
the blood to the cerebrospinal fluid (CSF) through
the blood-CSF barrier 1>, Experimental studies have
shown that a reduction in prealbumin levels impairs
There-
fore, during cerebral ischemia, damage to the choroid
plexus and disrupted blood-CSF barrier may affect
the distribution of thyroid hormones in the CSF (and
eventually in brain tissue) with decreased prealbumin

cell survival after ischemic brain injury .

levels.

Studies have indicated that prealbumin levels may
predict mortality in patients with heart failure!?, re-
nal failure '8, and coronavirus disease 2019 (COVID-
19) pneumonia . A recent study reported an associ-
ation between prealbumin levels and mortality 1. In
this study, we found that a decrease in prealbumin lev-
els on days 0 and 9 significantly increased mortality.
Dehydration is a significant cause of morbidity and
mortality in elderly individuals. Many stroke pa-
tients become dehydrated, worsening functional out-
comes?®. Dehydration can affect acutely paralyzed
patients in several ways, including decreased cerebral
blood flow?!, increased fatigue 22, and impaired neu-
roplasticity?3. Another hypothesis is that dehydra-
tion increases blood viscosity and reduces cerebral
blood flow due to decreased intravascular volume. In-
creased hematocrit has been associated with a larger
infarct volume in patients with cerebral infarction 24,
A BUN/Cr ratio >20 is a standard laboratory test in-
dicating prerenal azotemia and dehydration. Previ-
ous studies have reported an increased BUN/Cr ratio
in acute cerebral infarction patients. A BUN/Cr ratio
greater than 15 may be a novel predictor of stroke pro-
gression 25 In our study, we evaluated the BUN/Cr
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ratios. Although the baseline values were not asso-
ciated with mortality, the follow-up BUN/Cr ratios
were associated with mortality.

Albumin, synthesized by the liver, serves as a trans-
porter of endogenous and exogenous substances in
the blood. It has neuroprotective effects in animal
models of ischemic stroke26. A recent study showed
that decreased albumin levels might be associated
with mortality in stroke patients?’. Our study re-
vealed that low albumin levels were associated with
mortality, similar to the findings in these studies. The
literature has shown that malnutrition in stroke pa-
tients can be linked with mortality?8. Although the
association between nutritional status and mortality
has not been definitively established in the literature,
we found a greater survival rate in patients who re-
ceived enteral nutrition.

We found that high NIHSS scores increased mortality.
Some studies support these findings>*-3!. The strong
negative correlation (r=-0.716, p < 0.01) between pre-
albumin levels and NIHSS scores in our correlation
analysis supports our hypothesis. High mRS scores at
admission were associated with mortality. The find-
ings of Deljavan et al. support this hypothesis 2.

We found that high prealbumin and albumin levels
positively affected brain functions, which we classi-
fied using the mRS score after stroke. In their study,
Heifeng et al. reported that low prealbumin and al-
bumin levels were associated with unfavorable out-

comes 33

. An increase in the BUN/Cr ratio was as-
sociated with an unfavorable outcome. Eizenberg et
al. came to similar conclusions 34, attributing this re-
sult to low intravascular volume. Wu et al., in their
study, reported that high NTHSS scores were associ-
ated with poor cerebral function®. Similarly, high
NIHSS scores in this study significantly affected the
loss of cerebral function. Although sex and age were
not found to be associated with unfavorable outcomes
in our study, there are studies on poor cerebral func-

36,37 Xjaomin et

tion in older women after stroke
al. also concluded that patients who received enteral
nutrition had lower unfavorable outcomes than those
who received parenteral nutrition, as we found in our
study 8.

Our study has several limitations. It was conducted
in a single hospital, and our study cohort was lim-
ited to a small group. Only hypotheses were tested,
and the sample size was relatively small, which could
further limit the generalizability of the results. Future
research with larger, diverse cohorts would be bene-
ficial to confirm these observations and further elu-
cidate the mechanisms. Despite these limitations, our
study assessed mortality and functional outcomes and
drew meaningful conclusions.

CONCLUSION

In this study, we found that prealbumin, albumin lev-
els, the BUN/Cr ratio, NIHSS, mRS scores, and nu-
tritional status were associated with functional out-
comes and mortality, confirming the results of previ-
ous studies. We believe these results will be helpful in
risk stratification in stroke patients. Although the nu-
trition team is constantly vigilant, the patient’s fam-
ily’s inadequate knowledge of care procedures may
have influenced the selection of nutrition forms. Fu-
ture studies with larger datasets will determine which
variables are most important concerning mortality

and functional outcomes.
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