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INTRODUCTION 

Broadly, stroke has been defined as rapidly developing clinical signs of focal (at times glob-

al) disturbance of cerebral function, lasting more than 24 hours or leading to death with no 

apparent cause other than that of vascular origin [1]. Between 2000 and 2010, the percentage 

of stroke deaths decreased to 35.8% in the United States [2]. More than two-thirds of patients 

post-stroke receive rehabilitation services after hospitalization [3]. Stroke patients can be 

classified into ischemic and hemorrhagic. Ischemic strokes resulted from the loss of blood 
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delivery to the brain, while hemorrhagic strokes resulted from 

a tear of a vessel or an abnormal structure of a vessel [4]. 

Dysphagia post-stroke is not uncommon and its early screen-

ing is a crucial part of stroke management in the acute stage. 

According to the studies, the swallowing abnormalities could 

be developed in 22% to 65% of patients, and it depends on the 

tool of evaluation used [5], this may continue in some patients 

for a long time [6,7]. Dysphagia post strokes are now consid-

ered an indicator of poor prognosis that leads to increased risks 

of pneumonia, nutritional problems, permanent disability, 

long hospital stay, and mortality [8]. In some patients improper 

coordination of swallowing, particles enter the airway below 

the vocal cords (aspiration) making feeding via the oral route a 

considerable risk [9]. Oropharyngeal dysfunction results in a se-

vere form of dysphagia [10], which is a common consequence 

of neurological diseases including stroke [11]. 

The pulmonary complications resulting from aspiration are 

difficult to manage, and the detection of aspiration occurring 

during the pharyngeal phase of deglutition is important for the 

conditions being determined by clinical evaluation followed 

by examination such as videofluoroscopic or fiberoptic en-

doscopic evaluation of swallowing (FEES) for prognosis and 

rehabilitation [12]. FEES has been recommended as a useful 

complementary tool for studying swallowing [13]. Although 

FEES was conceived as an alternative to the gold standard 

X-ray-based video fluoroscopic swallowing study, nowadays it 

is established as an independent and efficient gold standard. 

FEES is now considered the first option of investigations in Eu-

rope because of the advantages it offers: easy to use, well-toler-

ated, bedside applicability examination, and less costly [14]. 

The penetration-aspiration scale (PAS) includes 8 points, 

developed by Rosenbek et al. [15], which was originally de-

signed to detect penetration and severity of aspiration during 

a videofluoroscopic assessment of swallowing. The scale de-

pends on the depth or level that material reaches into the air-

way passages and the airway rescue of the material. Recently, 

the PAS although not initially designed for such, has been used 

for FEES in research and clinical fields [16]. So, although not 

initially developed for use with FEES, the PAS gives a scalable 

way of estimating penetration and aspiration to discriminate 

abnormal from normal swallowing and to explore the effects 

of swallowing disorders treatment [17]. Thus the purpose of 

this study was to determine the study diagnostic and prognos-

tic role of FEES in the early assessment of aspiration in acute 

stroke patients as a primary outcome also intensive care unit 

(ICU) stay and mortality as a secondary outcome. 

MATERIALS AND METHODS 

This observational cohort study included 52 patients who were 

admitted to the Main University Hospital of Alexandria with 

the diagnosis of acute stroke. Both genders were eligible for 

the study according to specific inclusion criteria that included 

(adult [≥18 years old] and patients with acute stroke including 

ischemic and hemorrhagic) and exclusion criteria that includ-

ed: (patients admitted ≥48 hours after the diagnosis of acute 

stroke, age less than 18 years old, pregnant females, refusal to 

be involved in the study by patient’s relatives, patients with 

preexisting dysphagia, Patients with severely reduced con-

scious level (Glasgow coma score [GCS] ≤8) and patients on 

mechanical ventilation. 

The study was done according to the Medical Ethics Board 

of Alexandria Faculty of Medicine (IRB No. 00007555) and the 

ethical guidelines of the Declaration of Helsinki and informed 

consent was taken from the patient himself or his first-degree 

relatives. All patients enrolled in this study were completely 

evaluated, complete medical history was taken, complete 

physical examination was done, routine laboratory investi-

gations were performed, with complete neurological exam-

ination using GCS-Full Outline of UnResponsiveness (FOUR) 

score [18], National Institutes of Health Stroke Scale (NIHSS), 

[19] and computed tomography (CT) brain on admission.  

All patients were subjected to MetroHealth Dysphagia 

Screening and spontaneous saliva swallowing test before 

going to the bolus test for safety with a high-risk group of aspi-

rations were subjected only to the non-bolus test. All patients 

included were subjected to clinical assessment of aspiration 

by MetroHealth Dysphagia Screen, endoscopic examination 

of swallowing using the standard protocol, and classified using 

the 8-point PAS. All patients were subjected to fiberoptic endo-

scopic dysphagia severity scale (FEDDS; score of 6 points) to 

detect the proper way of feeding in aspiration penetration with 

different materials. 

■ In acute stroke dysphagia is considered an indicator 
of poor prognosis that may lead to an increased risk of 
aspiration pneumonia.

■ Fiberoptic endoscopic evaluation of swallowing has 
been recommended, as a useful complementary tool 
for studying swallowing in acute stroke.

KEY MESSAGES
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Technique 
Endoscopic assessment of swallowing using standard (FEES) 

Langmore protocol [20] within 48 hours of stroke onset after 

hemodynamic and respiratory stabilization using rhino-laryngo 

fiberscope 3.5 mm, 30 cm (Karl Storz 11302BD). (1) Applica-

tion of topical anesthesia to nasal passages using 2% lidocaine 

solution. (2) Introduction of the fiberoptic endoscope transna-

sally down to the pharynx and larynx and checking their struc-

tural integrity. (3) The standard FEES protocol will be followed 

including (a) anatomical assessment including: base of the 

tongue, hypopharynx, and larynx for movement and symme-

try and airway protection by assessment of glottis closure and 

movement of vocal cords and (b) ability to swallow food and 

liquids. Consistency will be variable according to patient needs 

and problems observed. Suggested consistency to be tried in-

cludes the following: 5-ml puree consistency (vanilla pudding) 

and 5-ml drink of milk. (4) Administration of these consisten-

cies will vary using syringe, spoon, or cups. Then the patients 

will be assessed for aspiration and classified according to the 

8-point PAS (Table 1) [15]. 

Statistical Analysis of the Data 
Data were fed to the computer and analyzed using IBM SPSS 

ver. 20.0. (IBM Corp., Armonk, NY, USA). The Kolmogor-

ov-Smirnov was used to verify the normality of the distribution 

of variables. Comparisons between groups for categorical vari-

ables were assessed using the chi-square test (Monte Carlo). 

analysis of variance was used for comparing the three studied 

groups and followed by a post hoc test (Tukey) for pairwise 

comparison. Kruskal-Wallis test was used to compare different 

groups for abnormally distributed quantitative variables and 

followed by a post hoc test (Dunn’s for multiple comparisons 

test) for pairwise comparison. Spearman coefficient was used 

to correlate between two distributed abnormally quantitative 

variables. Logistic regression was used to detect the most af-

fecting factor for affecting the incidence of hospital-acquired 

pneumonia (HAP). The receiver operating characteristic (ROC) 

curve is generated by plotting sensitivity true positive value on 

Y-axis versus 1-specificity false positive value on X-axis at dif-

ferent cutoff values. The area under the ROC curve denotes the 

diagnostic performance of the test. Area more than 50% gives 

acceptable performance and an area of about 100% is the best 

performance for the test. The ROC curve allows also a compar-

ison of performance between two tests. The significance of the 

obtained results was judged at the 5% level. 

RESULTS 

The patients were classified according to the Gugging swal-

lowing screen and they were classified into three groups: no 

dysphagia (n=13, 23.7%, score 20), mild to moderate dyspha-

gia (n=16, 29%, score of 10–19), and severe dysphagia (n=26, 

47.3%, score 0–9). The patients were classified according to 

their PAS level into three groups: normal (PAS level score 1, 

n=15, 27.3%) had no dysphagia, low to moderate risk (PAS level 

score 2–4, n=8, 14.5%) was mild dysphagia, and high risk (PAS 

level score >5, n=32, 58.2%) was moderate to severe dysphagia. 

The patients were classified according to FEDDS for classifica-

tion of the degree of severity into group A with no dysphagia 

(n=16, 29%), group B with mild to moderate dysphagia (n=12, 

22%), and group C with severe dysphagia (n=27, 49%) and 

about 13 patients (23.7%) were on tube feeding.  

Baseline Characteristics of Patients 
Our study included 55 patients there was 31 male and 24 

female. The mean age and standard deviation (SD) was 

62.49±14.46 years. The mean GCS for the three groups were 

11.53±1.68, 12.25±1.16, and 11.59±1.36, respectively (Figure 1).  

The mean FOUR score were 11.13±3.09, 12.0±2.07, and 

11.03±2.74, respectively (Figure 2). The mean NIHSS were 

Table 1. Penetration aspiration scale
Score Description
1 Material does not enter the airway.
2 Material enters the airway, remains above the vocal folds, and is ejected from the airway.
3 Material enters the airway, remains above the vocal folds, and is not ejected from the airway.
4 Material enters the airway, contacts the vocal folds, and is ejected from the airway.
5 Material enters the airway, contacts the vocal folds, and is not ejected from the airway.
6 Material enters the airway, passes below the vocal folds, and is ejected into the larynx or out of the airway.
7 Material enters the airway, passes below the vocal folds, and is not ejected from the trachea despite effort.
8 Material enters the airway, passes below the vocal folds, and no effort is made to eject.
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14.13±6.52, 14.13±6.92, and 15.59±6.24), respectively (Figure 3). 

According to CT brain finding done on admission, we found 

that anterior circulation is more common 89.1% (especially right 

middle cerebral artery infarction 21.8% and left 38.2%) than pos-

terior circulation stroke 10.9%. Demographic, laboratory, and 

clinical data of patients of different groups are shown in Table 2. 

Outcome 
Regarding the incidence of HAP, the correlation between HAP 

incidence and PAS level in the three groups showed that 30 

(54.5%) including 3 in normal, 3 in low- to moderate-risk, and 

24 in high risk developed aspiration pneumonia with statistical 

significance between the normal groups (P=0.001). The ICU 

stay days were 10.27±4.20, 10.50±6.02, and 21.62±6.73 for the 

three groups respectively (P<0.001). Regarding mortality (n=26, 

47.3%), patients including 1 in normal, 2 in low- to moder-

ate-risk, and 23 in the high-risk group died with statistical sig-

nificance between the three groups (P<0.001). 

ROC Curves 
The PAS level could be used to predict incidence of HAP (area 

under the curve [AUC], 0.823; P<0.001; 95% CI, 0.706–0.940) 

with sensitivity and specificity of (80.0% and 76.0%), respective-

ly (NPV, 76.0; PPV, 80.0) (Figure 4). The PAS level could predict 

the length of ICU stay more than 7 days using cutoff value 3 

points or more (AUC, 0.755; P=0.022; 95% CI, 0.605–0.906) with 

sensitivity and specificity (70.21% and 87.50%) respectively 

(NPV, 33.3; PPV, 97.1) (Figure 5). The PAS level could be used 

to predict incidence of mortality (AUC, 0.850; P<0.001; 95% 

CI, 0.749–0.951) with sensitivity and specificity of 88.46% and 

68.97%, respectively (NPV, 87.0; PPV, 71.9) (Tables 3-5, Figure 6). 

DISCUSSION 

Dysphagia occurs in many neurological disorders and fre-

quently detects the outcome [21]. Stroke is considered the 

most frequent cause. This study found that FEES plays an 

important diagnostic and prognostic role in the early assess-

ment of aspiration, ICU stays, and mortality in acute stroke. 

using PAS level we found three groups: the normal group (PAS 

level score 1, n=15, 27.3%) had no dysphagia; low risk (PSA 

level score 2–4, n=8, 14.5%) was mild dysphagia; and high risk 

(PSA level score >5, n=32, 58.2%) was moderate to severe dys-

Figure 1. Correlation between penetration-aspiration scale (PAS) 
levels with Glasgow coma score (GCS). aSpearman correlation.

Figure 3. Correlation between penetration-aspiration scale (PAS) 
levels with National Institutes of Health Stroke Scale (NIHSS). 
aSpearman correlation.

Figure 2. Correlation between penetration-aspiration scale (PAS) 
levels with Full Outline of UnResponsiveness (FOUR) score. aSpearman 
correlation.
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Figure 4. Receiver operating characteristic curve for penetration-
aspiration scale level to predict incidence of hospital-acquired 
pneumonia. AUC: area under the curve.

Table 2. Relation between PAS level and different parameters

Variable  Normal group 
(PAS level 1)

Low- to moderate-risk 
group (PAS level 2–4)

High-risk group 
(PAS level ≥5) Test of sig. P-value

Age (yr) 52.7b±12.3 64a,b±7.2 66.1a±15.8 F= 4.981b 0.010c

Male:female 9a:7a 1b:7b 19a:12a χ2=6.063b MCP=0.046c

GCS 12.1a,b±1.7 12.5a±1.1 11.2a±1.4 F=3.378b 0.042c

FOUR score 13.1a±1.8 12.5a±1.3 9.9b±2.7 F=11.21b <0.001c

NIHSS 10.7b±3.9 9.8b±4.2 18.4a±5.6 F=17.56b <0.001c

Hb (mg/dl) 11.6a±1.9 11.5a±2.1 11a±2.2 F=0.492 0.614
WBC (×106/L) 15a (4.4–27) 18.5a (8–24) 13a (4.5–33) H=4.070 0.131
Platelet (×109/L) 326.5a (90–550) 280a (121–400) 322a (89–552) H=0.733 0.693
INR 1.13a,b±0.2 1.05b±0.1 1.3a±0.2 F=5.367b 0.008c

Na (mEq/L) 137.1a±4.6 139.1a±3.1 138.8a±5.5 F=0.738 0.483
K (mEq/L) 3.7a±0.4 3.6a±0.5 3.8a±0.4 F=1.336 0.272
Urea (mg/dl) 37.1a±8.8 39a±7.9 42.5a±14 F=1.106 0.338
Creatinine (mg/dl) 1a (0.5–1.5) 0.8a (0.5–1.2) 1a (0.3–2) H=3.783 0.151
Respiratory rate (beats/min)  20.6a±2.7 23a±4 20.3a±3.4 F=2.185 0.123
Heart rate (beats/min)  89.6a±13.5 81.1a±19.4 95.8a±18.3 F=2.525 0.090
Systolic blood pressure (mm Hg) 139.4a±22.1 155a±22.7 144.4a±19.9 F=1.484 0.236
Diastolic blood pressure (mm Hg) 83.1a±12.5 83.8a±16 84.5a±11.8 F=0.066 0.936
Temperature (°C) 37.4a±0.4 37.6a±0.5 37.6a±0.6 F=0.618 0.543

Values are presented as mean±standard deviation or median (range). Normal group: n=15, 27.3%; Low- to moderate-risk group: n=8, 14.5%; High-risk group: 
n=32, 58.2%. 
PAS: penetration-aspiration scale; MCP: Monte Carlo methods; GCS: Glasgow coma score; FOUR: Full Outline of UnResponsiveness; NIHSS: National Institutes of 
Health Stroke Scale; Hb: hemoglobin; WBC: white blood cell; INR: international normalized ratio.
a,bLetters in the same raw are not significant (i.e., different letters are significant); cStatistically significant at P≤0.05.
F: F for analysis of variance test; pairwise comparison between each two groups was done using post hoc test (Tukey). χ2: chi-square test. H: H for Kruskal-Wallis 
test; pairwise comparison between each two groups was done using post hoc test (Dunn's for multiple comparisons test). P-value for comparing between PAS 
levels.
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phagia. The mean ICU stay was (10.27±4.20, 10.50±6.02, and 

21.62±6.73 days; P<0.001) for the three groups, respectively, 

and mortality (n=26, 47.3%) patients including 1 in normal, 2 

in low- to moderate-risk, and 23 in high-risk group died with 

statistical significance between the three groups (P<0.001). 

Regarding demographic data in the current study, there was 

an increased percentage of stroke incidence in males more 

than in females, this might be due to the effect of sex steroid 

hormones on cerebral vasculature, but without statistical 

significance among the three groups. This is coinciding with 

other studies that described the same male predominance as 

in Grau et al.’s study [22]. 

The current study demonstrated that acute stroke occurred 

more frequently in people over the age of 60 among the three 

groups, this was statistically significant at P<0.05 and that was 

because people over 60 years had more risk factors. In contrast 

to our study as regard age, Singh et al. [23] found no statistical 

difference as regards age in acute ischemic stroke. Ovbiagele 

et al. [24] was evaluating the role of recent smoking in progno-
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Figure 5. Receiver operating characteristic curve for penetration-
aspiration scale level to predict intensive care unit stay more than 7 
days. AUC: area under the curve.

Figure 6. Receiver operating characteristic curve for penetration-
aspiration scale level to predict mortality. AUC: area under the curve.
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Table 3. Agreement (sensitivity and specificity) for PAS level to predict incidence of HAP
Cut-off Sensitivity, % (95% CI) Specificity, % (95% CI) PPV NPV
>3 86.7 (69.3–96.2) 68.0 (46.5–85.1) 76.5 81.0
>4 80.0 (61.4–92.3) 68.0 (46.5–85.1) 75.0 73.9
>5 80.0 (61.4–92.3) 76.0 (54.9–90.6) 80.0 76.0
>6 66.7 (47.2–82.7) 88.0 (68.8–97.5) 87.0 68.7
>7 36.7 (19.9–56.1) 92.0 (74.0–99.0) 84.6 54.8

PAS: penetration-aspiration scale; HAP: hospital-acquired pneumonia; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value.

Table 4. Correlation between PAS levels with ICU stay more than 7 days 
Cut-off Sensitivity, % (95% CI) Specificity, % (95% CI) PPV NPV
>1 76.6 (62.0–87.7) 50.0 (15.7–84.3) 90.0 26.7
>2 70.2 (55.1–82.7) 62.5 (24.5–91.5) 91.7 26.3
>3 70.2 (55.1–82.7) 87.5 (47.3–99.7) 97.1 33.3
>4 66.0 (50.7–79.1) 87.5 (47.3–99.7) 96.9 30.4
>5 61.7 (46.4–75.5) 87.5 (47.3–99.7) 96.7 28.0
>6 46.8 (32.1–61.9) 87.5 (47.3–99.7) 95.7 21.9

PAS: penetration-aspiration scale; ICU: intensive care unit; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value.

sis after acute ischemic stroke. They found that smokers had 

increased poor functional outcomes regardless of other statis-

tically significant factors, so they mentioned that smokers de-

veloped poorer outcomes than nonsmokers after 3 months of 

acute ischemic stroke. Similarly, in the current study, there was 

an increased percentage of smokers among stroke patients. 

In the current study, there was an increased percentage of 

diabetics and mortality especially in the high compared with 

normal and low-risk groups. Similarly, Hamidon and Ray-

mond [25] evaluated the characteristics of stroke in patients 

with diabetes mellitus and those without. They concluded that 

diabetes was a significant indicator of mortality and poor level 
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of consciousness in stroke patients. Mortality is also signifi-

cantly attributed to increased blood glucose levels at admis-

sion. For comparing the FESS results, they were classified us-

ing the PAS of Rosenbek et al. [15]. The highest point reached 

in either the fluids or the semisolids was considered the last 

score. As the cutoff value for validation, similarly, in our study, 

we chose the risk aspiration versus minimal or no aspiration 

to classify patients using PAS. For the FEES, therefore, the PAS 

target value was between levels 4 and 5 at the level of laryngeal 

penetration of particles (fluids or semisolid) reaching the vocal 

folds. The capability of bringing out these particles from the 

airway passages was therefore the crucial point for risk of aspi-

ration. 

Trapl et al. [26] found that classification of dysphagia using 

PAS, three patients (16%) developed no dysphagia (PAS score, 

1–2), three patients (16%) developed mild dysphagia (PAS, 

3–4), four patients (21%) developed moderate dysphagia (PAS, 

5–6), and almost (50%) of the studied group had severe dys-

phagia (9 patients, 47%, PAS, 7–8). Similarly, in our study, we 

found that according to PAS dysphagia classification patient’s 

risk of dysphagia and hence aspiration was: normal (PAS level 

score 1, n=15, 27.3%) had no dysphagia, low risk (PAS level 

score 2–4, n=8, 14.5%) was mild dysphagia, and high risk (PAS 

level score >5, n=32, 58.2%) was moderate to severe dysphagia. 

However, due to the apparent lack of ordinarily, we categorized 

the PAS into such three groups as a definitive scale or what is 

known as (“categorical PAS”). Similarly, a retrospective study 

reported by Pikus et al. [27] concluded that classification of air-

way violation by depth (i.e., PAS level 1 vs. levels 2–5, levels 6–7, 

and level 8) are accompanied by the relative risk of aspiration 

pneumonia. However, many other studies mentioned that it is 

not a linear relationship [28]. Many subsequent trials continue 

to mention that level 4 and 6 PAS scores is exceptionally rare 

[29]. 

Our study showed that dysphagia patients had a slightly 

higher NIHSS on admission, especially among the high-risk 

group in comparison to the two other groups without statisti-

cal significance (high-risk group: mean±SD, 15.54±6.24). This 

coincides with results by Dziewas et al. [30], who showed that 

patients with an NIHSS >3 had signs of penetration and aspira-

tion, and the different cutoff value, might be due to the differ-

ent sample size, the type of studied population, use of formal 

dysphagia screening form for all patients and excluding those 

who are not eligible to the bolus testing and timing of the test 

(done early within 48 hours) because although NIHSS is pre-

dictive it is not sufficiently sensitive to be used as a treatment 

of the disorder and complimentary assessment needed [31]. 

Ifejika-Jones et al. [32] reported the relationship between the 

occurrence of aspiration pneumonia and NIHSS, where they 

were more prone to need post-acute stroke care. In contrast, 

our study showed no association between the incidence of 

pneumonia and NIHSS in the three studied groups and this 

might be due to different sample sizes and different baseline 

characteristics. The early management of stroke-like tissue 

plasminogen activator is associated with increased recovery 

from stroke symptoms by up to 50% (tissue plasminogen acti-

vator for acute ischemic stroke) [33]. 

In our study, we found that GCS was slightly lower in a high-

risk group of dysphagia but with no statistical significance be-

tween the three groups in contrast to Walter et al. [34] showed 

that GCS was significantly associated with the presence or 

absence of dysphagia using cutoff value 13 point and this dif-

ference in our study might be due to different sample size, type 

of the studied population, the presence of other factors affect-

ing post-stroke pneumonia such as commensal gut bacterial 

translocation and dissemination as a novel pathway for post-

stroke pneumonia and not only dysphagia severity using NI-

HSS and also may be due to stroke laterality and distribution, 

for example, anterior cerebral region stroke associated with 

more severe oropharyngeal dysphagia is more common. 

Kwan and Hand [35] mentioned that infection occurring 

post-stroke could prolong the duration of stay of patients, in 

the acute stage of stroke. Similarly, in the current study, there 

was a prolonged length of hospital stay among patients with 

Table 5. Agreement (sensitivity and specificity) for PAS level to predict mortality
Cut-off Sensitivity (95% CI) Specificity (95% CI) PPV NPV
>2 88.5 (69.8–97.6) 55.2 (35.7–73.6) 63.9 84.2
>3 88.5 (69.8–97.6) 62.1 (42.3–79.3) 67.6 85.7
>4 88.5 (69.8–97.6) 69.0 (49.2–84.7) 71.9 87.0
>5 80.8 (60.6–93.4) 69.0 (49.2–84.7) 70.0 80.0
>6 69.2 (48.2–85.7) 82.8 (64.2–94.2) 78.3 75.0

PAS: penetration-aspiration scale; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value.
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pneumonia, especially in the high-risk group using the cutoff 

value (PAS ≥3). Komiya et al. [36] showed that aspiration pneu-

monia was related to short and long-term mortality. Similarly, 

our study showed a high incidence of mortality among the 

high-risk group of dysphagia (P<0.001) in comparison to nor-

mal and low-risk groups. 

In our study univariate and multivariate analysis using age, 

GCS, FOUR score NIHSS, PAS level as risk factors for aspira-

tion pneumonia showed that only PAS level is an independent 

indicator of pneumonia (P<0.001; OR, 1.631; 95% CI, 1.276–

2.084). In contrast to Nedeltchev et al. [37] regression analysis 

found that only the NIHSS is an independent indicator of 

pneumonia. This might be due to different sample sizes and 

different types of the studied population. Similarly, our study 

found that higher admission NIHSS, lower GCS, lower FOUR 

score, dysphagia especially high-risk group (PAS level >5) all 

are predictors of mortality. In our study, we performed logistic 

regression and not a linear regression and only the univariate 

regression analysis showed that PAS is an independent indica-

tor of pneumonia (P<0.001). 

Advantages and Disadvantages 
Although our study had many advantages such as studying the 

population from the main university hospital which represents 

a tertiary center, a representative sample with no selection 

bias, and all patients selected consequently, we have many 

limitations as it is a prospective observational study, so we 

cannot detect true causal association as in the analytic study. 

We just detected the association, also further research is to be 

conducted on a larger study sample. The standard FEES proto-

col using PAS could be used for the evolution of aspiration risk 

in patients with acute stroke with high sensitivity and specifici-

ty, also it could predict the length of ICU stay and mortality. 
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