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Abstract: Introduction: The stroke scale for the mid-level personnel (SML) was designed for emergency medical services per-
sonnel to predict acute ischemic stroke due to large vessel occlusion (LVO) in both prehospital and in-hospital settings.
This study aimed to validate and determine the appropriate cut point of the SML score in this regard. Methods: This
single-centered, prospective validation study to assess a novel LVO triage tool was performed in a tertiary care hospital in
Bangkok. Patients presenting within 24 hours of onset of acute stroke were included in the study. The scale is designed
for mid-level providers and emergency medical services (EMS) personnel including paramedics, emergency medical
technicians (EMTs) and emergency department (ED) nurses. LVO was confirmed by brain and neck computed tomog-
raphy angiography (CTA). Area under the receiver operating characteristic (ROC) curve, sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV), likelihood ratios (LRs), and correctly classified instances (CCI)
were calculated. Youden’s index was used to determine an appropriate cut point of the SML score for IVO prediction.
Results: 200 cases with the median age of 64.0 (56.5-73.0) years were included (53.5% female). 83 (41.5%) cases were af-
filiated to the LVO and 117 (58.5%) to the non-LVO group. The median SML scores for non-LVO and LVO stroke patients
were 3 (2 - 3) and 6 (5 - 7), respectively (p < 0.001). The most common presentations in both groups were facial palsy,
arm weakness and speech impairment or dysarthria. There was significantly higher prevalence of neglect (8 (6.8%) vs. 5
(4.3%); p < 0.001) and eye deviation (39 (47%) vs. 29 (35%); p < 0.001) in the LVO stroke group than in the non-LVO group.
LVO patients scored higher in all categories when compared to non-LVO cases. SML scores of 4 and 5 had the highest
Youden’s index of 0.82 and 0.67, respectively. SML score of 4 yielded the highest correctly classified instances (CCI) of
90% with sensitivity and specificity of 96.4% (95% confidence interval (CI): 89.9-99.3%) and 85.3% (95% CI: 77.6-91.2),
respectively. SML score of 4 also achieved the lowest negative LR of 0.04 and an odds ratio of 157 (95% CI: 46.7-521).
The AUC of SML in cutoff point of 4 was 0.901 (95%CI: 0.853 - 0.949). Conclusions: SML score may be helpful for mid-
level medical providers and also EMS personnel in detecting LVOs since prehospital phase. According to the results, we
recommend a cut point SML score = 4 for enhanced sensitivity and NPV.
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1. Introduction damage is crucial to reduce disease burden (3). First-line
treatment is intravenous thrombolytic agent; however, pa-

Acute ischemic stroke, a common emergency condition in . . .
tients with large vessel occlusion (LVO) tend to have better

Thailand, accounts for a high morbidity and mortality rate. . .
. . . outcomes with endovascular reperfusion therapy (4). There
As the leading cause of death, ischemic stroke caused 96.7
deaths in every 100.000 Thai people in 2021 (1). Moreover,
acute ischemic stroke also accounts for the highest disability-
adjusted life year in Thailand (2). Hence, early treatment,

which includes timely recanalization of the occluded arter-

are several definitions of LVOs, but for this paper we will be

defining IVOs as occlusion of the internal carotid artery, M1

segment of middle cerebral artery, and basilar artery, which

accounts for 25-40% of acute ischemic stroke cases (5, 6).

. . Since early reperfusion is crucial in improving treatment

ies to save the surrounding penumbra area from permanent LT . . L. .
prognosis, timely diagnosis of stroke is imperative. Due

to the limited number of hospitals in Bangkok that pro-

vide endovascular reperfusion therapy for LVO patients, pre-
* Corresponding Author: Dhanadol Rojanasarntikul; Department of Emer-

gency Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok hospital screening of LVO can potentlally enhance triage of

10300, Thailand. Email: d.nadol@gmail.com, Tel: (+66)933596195, ORCID: patients to appropriate hospitals that are Capable of provid_
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ing computed tomography angiography (CTA) and endovas-
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cular treatment. Therefore, an effective pre-hospital LVO pre-
diction tool may lead to timely management without delays
and improved outcomes.

Screening questionnaires for LVO prediction that have been
used in other countries include Rapid Arterial Occlusion
Evaluation (RACE) and Field Assessment Stroke Triage for
Emergency Destination (FAST-ED) (7, 8). In this study, we
introduce a novel LVO prediction tool for use in the Depart-
ment of Emergency Medicine in King Chulalongkorn Memo-
rial Hospital (EMKCMH). The LVO triage tool, also known as
the stroke scale for the mid-level personnel (SML), is a Thai
questionnaire that evaluates 5 clinical predictors of LVO with
similarities to the RACE and FAST-ED. The SML is concise
and easy to use, making it suitable for medical personnel of
all levels to identify IVO since prehospital setting, which will
enhance rapid triage and appropriate transfer to designated
hospitals. This study aimed to assess the accuracy of SMLas a
screening tool and to determine an appropriate cut-off point
for VO prediction in patients suspected of acute stroke.

2. Methods
2.1. Study design and setting

The design was a prospective cross-sectional study for vali-
dation of the SML score. The screening performance charac-
teristics of SML score in detecting the LVO in adult patients
suspected to acute stroke was evaluated, considering the re-
sults of brain and neck CTA scan as the gold standard. Data
was collected from January 11th, 2020 until October 28th,
2021.

Informed consent was obtained after explaining about the
risks and benefits of the study to the patient and relatives.
After the patient and relatives unanimously agreed to partici-
pate in the study, EMKCMH personnel evaluated the patient’s
SML score without delaying diagnosis or treatment. The
study received a grant from the Institutional Review Board of
Chulalongkorn University under Application No. 801/62.

2.2. Participants

Patients aged 18 years and older with clinical symptoms sug-
gestive of acute stroke within 24 hours, including facial palsy,
hemiplegia, hemiparesis, dysarthria, and aphasia were in-
cluded. Patients who presented with stroke after more than
24 hours, seizures, vertigo or ataxia, blood glucose level less
than 60 mg/dl, had incomplete medical record or no brain
and neck CTA scans were excluded from the study. Patients
were recruited into this study by paramedics who were in-
formed of the inclusion criteria, without having to wait for
physicians to evaluate.

2.3. Data gathering

The patient’s SML score was quickly assessed by first re-
sponders such as paramedics, emergency department (ED)
nurses, emergency medical technicians (EMTs), and emer-
gency physicians (EPs) who have been trained to use the SML

scale by the researchers. The questionnaire was filled out by
both prehospital and in-hospital medical personnel on pa-
tients in the EMKCMH, including those who walked in by
themselves and also patients who were transported by emer-
gency medical service (EMS). The gold standard for LVO diag-
nosis was the official report of the brain and neck CTA scan,
which was assessed by a radiologist who was blinded to the
SML score.

As shown in table 1, the SML scale evaluates 5 items in-
cluding facial palsy, arm weakness, speech disturbances such
as dysarthria and aphasia, eye deviation, and hemineglect.
Each category is scored from 0 to 2 based on the presence and
severity with a total score of 10. Gaze deviation and neglect
will only be evaluated in cases with left hemiparesis or hemi-
plegia. Cases in which gaze deviation and neglect were not
evaluated were given scores of 0 in those 2 categories. SML
differs from RACE in that SML only assesses the patient’s arm
weakness, which is more practical in real-life scenarios and
also reduces evaluation time as the ambulance is a confined
space making it more challenging to assess leg motor func-
tion (7). Moreover, a previous study has shown that evaluat-
ing only arm motor power instead of both upper and lower
extremities is still effective for LVO prediction (9).

SML is different from FAST-ED as SML only requires evalua-
tion of eye deviation and hemineglect in patients with non-
dominant side weakness (8). Patients with weakness of their
dominant side will only be scored on 3 items: facial palsy,
arm weakness, and speech abnormalities, which are believed
to be adequate for IVO prediction. Dhanadol Rojanasarn-
tikul and Sivapan Pechudom were responsible for data col-
lection.

2.4. Statistical analysis

The sample size of at least 205 participants was calculated
based on sensitivity value of 0.8, marginal error of 0.1, preva-
lence of IVO as approximately 30%, and a p-value < 0.05.
Statistical tests were done using SPSS for windows version
25.0. The raw data was analyzed using descriptive statistics.
Participants were separated into two groups, non-LVO and
LVO, after definite diagnosis with brain CT scan and brain
and neck CTA scan. The LVO group consisted only of con-
firmed LVO ischemic stroke patients, whereas the non-ILVO
group included hemorrhagic and ischemic stroke along with
stroke mimic patients. The screening performance charac-
teristics of SML (sensitivity, specificity, positive and negative
likelihood ratio (LR), area under the receiver operating char-
acteristic (ROC) curve) for each SML score was calculated
and reported with 95% confidence interval (CI). The appro-
priate cut-off of SML score for LVO prediction was calculated
using Youden’s index.
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3. Results

3.1. Baseline characteristics of studied patients

200 cases with the median age of 64 (56.5-73.0) years were
included (53.5% female). 169 (84.5%) cases had ischemic
stroke, 23 (11.5%) were stroke mimics, and only 8 cases (4%)
had hemorrhagic stroke, which were all confirmed by brain
CT scan and brain and neck CTA scan. The most com-
mon underlying disease was hypertension reported in ap-
proximately half of the participants (56.9%). The majority
of stroke cases (53.5%) were assessed by ED nurses followed
by paramedics (44.5%) and doctors (2.0%). 83 (41.5%) cases
were affiliated to the IVO and 117 (58.5%) to the non-LVO
group.

The non-ILVO group comprised of 86 (73.5%) ischemic stroke
cases, 23 (19.7%) stroke mimic cases, and 8 (6.8%) hemor-
rhagic stroke cases. Tables 2 and 3 compare the baseline
characteristics as well as outcomes between cases with and
without LVO. There were no significant differences between
groups regarding sex (p = 0.09), age (p = 0.19), and underlying
disease (P > 0.05). Out of the 15 people with atrial fibrillation
(AF), 10 of them had IVO (p = 0.04). A total of 37 cases re-
ceived thrombectomy, in which 8 and 29 patients were diag-
nosed as non-LVO and LVO stroke, respectively. Meanwhile,
81 patients received recombinant tissue plasminogen activa-
tor (rtPA), which comprised of 42 non-LVO and 39 LVO pa-
tients. Of the 143 admissions, 89 and 54 admitted patients
were in the non-LVO and LVO group, respectively.

All 4 patients discharged from the ED were diagnosed as non-
LVO, which also included stroke mimic conditions. Prior
to admission or intervention, there were 11 patients with
moderate to severe National Institutes of Health Stroke Scale
(NIHSS) score and 4 patients with severe NIHSS group, both
of which decreased to 0 after admission or intervention. Af-
ter admission or intervention, the number of patients with
NIHSS score of 0 increases from 163 to 188. Likewise, the ma-
jority of patients had a modified Rankin Scale (mRS) of 0 after
admission or intervention.

3.2. Screening performance of SML score

As shown in table 4, the median SML scores for non-LVO and
LVO stroke patients were 3 (2 - 3) and 6 (5 - 7), respectively
(p < 0.001). The most common presentations in both groups
were facial palsy, arm weakness and speech impairment or
dysarthria. There was significantly higher prevalence of ne-
glect (8 (6.8%) vs. 5 (4.3%); p < 0.001) and eye deviation (39
(47%) vs. 29 (35%); p < 0.001) in the LVO stroke group than
in the non-LVO group. LVO patients scored higher in all cate-
gories when compared to non-LVO cases.

Table 5 shows the screening performance characteristics of
SML score in different cut-off points. SML scores of 4 and
5 had the highest Youden’s index of 0.82 and 0.67, respec-
tively. Moreover, an SML score of 4 yielded the highest cor-
rectly classified instances (CCI) of 90% (95% CI: 85.0-93.8%)
with sensitivity and specificity of 96.4% (95% CI: 89.9-99.3%)
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and 85.3% (95% CI: 77.6-91.2%), respectively. SML score of
4 also achieved the lowest negative LR of 0.04 (95% CI: 0.01-
0.13) and an odds ratio of 157. In comparison, SML score 5
has higher specificity but lower sensitivity, CCI, and positive
LR 0f 87.1% (95% CI: 79.6-92.6%), 79.8% (95% CI: 69.6-87.7%),
84% (95% CI: 78.2-88.8%), and 6.17 (95% CI: 3.8-10), respec-
tively. An SML score of 8 produced the highest positive LR of
8.29 (95% CI: 2.52-27.2) but a high negative LR of 0.81 (95%
CI: 0.72-0.90).

With an SML score cut-off of 4, the numbers of true positive
(TP), false positives (FP), false negatives (FN), and true nega-
tive (TN) were 81, 17, 3, and 99 cases, respectively. The AUC
of SML in cut-off point of 4 was 0.901 (95% CI: 0.853-0.949;
figure 1). Table 5 compares the screening performance char-
acteristics of SML score, FAST-ED, and RACE in predicting the
LVO following acute stroke.

4, Discussion

The study determined an SML score cut-off of 4 as the most
appropriate cut-off point as it had the highest Youden’s index
along with the highest CCI 0f 90.0% and lowest negative LR of
0.04. Moreover, SML score = 4 had high TP and TN with low
FN explaining the high sensitivity of 96.4%, which is impor-
tant for a screening tool. Meanwhile, the number of FP was
higher than FN explaining a lower value for the test’s speci-
ficity at 85.3%. However, since the SML score is a screening
tool rather than a diagnostic tool, the lower specificity is ac-
ceptable. Similarly, the cut-off point of 4 had high PPV and
NPV, which is crucial for an acceptable screening test.

In this study, there were more non-LVO than IVO cases and
the most common underlying disease in all groups was hy-
pertension followed by diabetes mellitus. All 83 patients in
the LVO group had confirmed diagnosis by brain and neck
CTA, whereas the non-ILVO group comprised of ischemic,
hemorrhagic, and also stroke mimic cases. The most com-
mon diagnosis was ischemic stroke in both groups. Most
of the SML scores were evaluated by paramedics and nurses
with satisfactory performance indicating that the SML score
can be used by pre-hospital and mid-level personnel with ac-
curacy. Most of the patients showed clinical improvement af-
ter admission or intervention as evidenced by the decrease
in NIHSS score. The improvement of NIHSS scores indi-
cates appropriate and timely management of stroke in both
groups.

When compared to other LVO prediction tests for prehospi-
tal screening such as FAST-ED, and RACE, the SML score had
the highest sensitivity, PPV, NPV, and AUC. The optimal cut-
off point for FAST-ED was 4, which yielded sensitivity, speci-
ficity, PPV, NPV, and AUC of 0.60, 0.89, 0.72, 0.82, and 0.81,
respectively (8). As for the RACE study, the ideal cut-off score
was 5, which produced sensitivity, specificity, PPV, NPV, and
AUC 0f 0.85, 0.68, 0.42, 0.94, and 0.82, respectively (7).

The SML had the highest Youden’s index of 0.82, whereas
FAST-ED produced the highest score of 0.49. SML had a
higher sensitivity than FAST-ED and RACE, which may be at-
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tributed to the different scoring method. The SML tool as-
signed neglect to a score of either 0 or 2 making it simple to
evaluate, unlike FAST-ED that has 0, 1, and 2 points for ne-
glect. However, neglect may also be caused by encephalopa-
thy, visual field loss, sensory defects, and language barriers
and is also time-consuming to assess with poor interrater re-
liability (10). Hence, evaluation of neglect may be not be
ideal for pre-hospital LVO prediction tests.

The SML score outperformed FAST-ED and RACE in most ar-
eas, but the other two studies recruited more participants
than our study. In this study, 84 LVOs were detected from
200 patients, while in the FAST-ED study, 240 LVOs were diag-
nosed from 727 qualifying patients and in the RACE study, 76
LVOs were detected from 357 patients (7, 8). Unlike this study,
the RACE scale was studied in a population where a majority
of patients were diagnosed using transcranial Doppler, which
is a less sensitive and specific investigation for diagnosis of
LVOs compared to the CTA (11). Since the SML score was val-
idated in a study population where almost half of the patients
received LVO diagnosis confirmed by CTA brain and neck, the
scale may be more applicable for detecting LVO cases among
stroke patients.

Similar to FAST-ED, the SML score included 5 clinical predic-
tors of LVO: facial palsy, gaze deviation, arm weakness, ne-
glect, and speech changes (10). The RACE scale evaluated 6
items with an additional category of leg weakness making it
slightly longer than the other two tests. Both FAST-ED and
RACE only included 1 item with binary scoring. Meanwhile,
the SML scale contained 2 items with binary scoring: gaze
deviation and neglect with a score of 0 for absent and 2 for
present. Binary scoring may reduce assessment time and en-
hance interrater reliability leading to rapid triage and accu-
rate score. Moreover, a shorter scale may also reduce interfer-
ence with other necessary prehospital evaluations and man-
agement (10).

The highest predictive findings of LVO are gaze deviation and
arm weakness, in that order (10). Gaze deviation suggests
cortical or brainstem dysfunction with even higher suspicion
for LVO when combined with hemiparesis (8, 10). In the SML
scale, gaze deviation was evaluated only in cases with left
hemiparesis, but recognition of gaze deviation instantly war-
rants 2 points, which increases sensitivity for LVO detection.
Similarly, FAST-ED also assigned up to 2 points for gaze de-
viation, whereas RACE scale only appointed 1 point. More-
over, aphasia is also a strong discriminator of LVO; there-
fore, 2 points were given for expressive aphasia or severe
dysarthria and 1 point for any other speech disturbances (8).
FAST-ED provided a more detailed scoring for the speech
category with points for both fluency and comprehension,
whereas RACE only assesses for receptive aphasia. Further-
more, RACE only evaluated aphasia in cases with right hemi-
paresis and agnosia in cases with left hemiparesis, which
does not take into account that some patients may have right
hemisphere dominance (8). The RACE score stresses impor-
tance on motor function as a maximum of 6 out of 9 points

are given to arm and leg weakness and facial palsy with a cut-
off score of 5 for prediction of LVO. However, motor function
can also be caused by subcortical and lacunar infarction, so
it may not be a strong discriminator of LVO (8).

In this study, we validated a novel LVO screening tool for
pre-hospital and in-hospital triage with high sensitivity and
specificity that can also be used by mid-level health person-
nel. The SML score is concise and simple enough for a pre-
hospital provider or mid-level personnel to interpret, which
are features of an ideal LVO prediction tool. Moreover, we
also determined that the cut-off of 4 was the most appropri-
ate for SML score in IVO detection with high discrimination
capabilities. With high sensitivity, specificity, and predic-
tive values, the SML score outperformed other scales such as
RACE and FAST-ED. Thus, the SML scale can be a helpful tool
in assisting rapid triage of LVO patients to stroke centers that
can offer proper investigation and endovascular treatment
without unnecessary delays. Future work includes evalua-
tion of interrater reliability and assessment time. Further-
more, large, multi-centered studies should be performed to
obtain results with more clinical and statistical significance.

5. Limitations

To the best of our knowledge, this study is one of the first
LVO prediction tools created in Thailand, so there is lim-
ited data on the Thai population and the Thai EMS system
to compare our findings with. However, our relatively small
sample size may affect the reliability of our results. Another
limitation was selection bias as some patients were referred
from other hospitals for CTA due to clinical suspicion of LVO,
while some patients were already diagnosed with LVO by CTA
and then referred to KCMH for endovascular thrombectomy.
Since KCMH is a teaching university hospital that provides
tertiary care, cases presented or referred to KCMH typically
have more critical clinical manifestations than those present-
ing to a general hospital, which may increase the prevalence
of LVO strokes in this study.

Another limitation was that SML scale only evaluated gaze
deviation and neglect in patients with left hemiparesis based
on the assumption that all patients have right hemisphere
dominance, which is not always the case. Since gaze devia-
tion is highly predictive of LVO, only assessing gaze deviation
in patients with left hemiparesis may lead to under-triage of
LVOs. Moreover, SML did not assess receptive aphasia, which
may lead to faulty prediction of LVOs as it is also a sign of LVO.
Furthermore, SML scoring involved subjective evaluation of
the severity of the patient’s disability. Another limitation was
the use of this scale on patients who present with ataxia or
vertigo as patients with these symptoms were excluded from
the study.

6. Conclusions

It seems that, SML score may be helpful for mid-level medi-
cal providers and also EMS personnel in detecting LVOs since
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prehospital phase. According to the results, we recommend
an SML score cut-point = 4 for enhanced sensitivity and NPV.
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The Stroke scale for the mid-level personnel (SML) for large vessel occlusion (LVO) prediction in pre-hospital and in-hospital triage

Items Score
1 2 3
1. Facial palsy None Mild Moderate to Severe
2. Arm weakness No weakness Drift or some movement against gravity | Cannot move against gravity
3. Speech disturbancel | None Mild to moderate dysarthria Aphasia or unable to understand spoken words
4. Gaze deviation None or not evaluated |Partial Forced deviation
5. Neglect2 None or not evaluated |- Present

Items 4 and 5 will only be evaluated in patients with left hemiparesis. 1: Speech disturbance includes both dysarthria and aphasia;
2: Neglect is considered present when patient does not recognize own arm.

1.00 A B
0.75 - T
2 -7
Z e
= 050 —
5 -
Wl R
0.25- -
Area under ROC curve = 0.901 (95%CI: 0.853-0.949)
G‘OO_ T T T T T
0.00 0.25 0.50 0.75 1.00
1 - specificity

Area under the receiver operating characteristic (ROC) curve of Stroke scale for the Mid-Level Personnel (SML) score in predicting
large vessel occlusion (LVO). CI: confidence interval.
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g P Comparing the baseline characteristics of studied patients between cases with and without large vessel occlusion (N=200)

Characteristics Total Large vessel occlusion P-value
No (N=117) Yes (N=83)

Sex

Female 107 (53.5) 69 (59.0) 38 (45.8) 0.09

Male 93 (46.5) 48 (41.0) 45 (54.2)

Age (years)

Median (IQR) 64 (56.5-73.0) 62 (55-73) 66.5 (58-72.5) 0.19

POCT glucose (mg/dl)

Median (IQR) 126 (104.5-149.5) 121.5(101.5-142.5) 132.5 (110.5-167) 0.01

Type of stroke

Ischemic 169 (84.5) 86 (73.5) 83 (100.0) <0.001

Hemorrhagic 8 (4.0) 8 (6.8) 0 (0)

Stroke Mimic 23 (11.5) 23 (19.7) 0(0)

Underlying disease

Hypertension 111 (56.9) 60 (51.3) 51 (61.4) 0.35

Diabetes mellitus 47 (23.5) 27 (23.1) 20 (24.1) 0.93

Dyslipidemia 35 (17.5) 17 (14.5) 18 (21.7) 0.21

Atrial fibrillation 15 (7.5) 5(4.3) 10 (12.0) 0.04

History of stroke 25 (12.5) 14 (12.0) 11 (13.2) 0.83

Parkinson’s disease 1 (0.5) 1(0.9) 0 (0) 0.39

IHD 14 (7) 6(5.1) 8(9.6) 0.23

Malignancy 5(2.5) 4(3.4) 1(1.2) 0.40

Evaluator

Paramedic 89 (44.5) 39 (33.3) 50 (60.2) <0.001

Nurse 107 (53.5) 76 (65.0) 31 (37.3)

Doctor 4(2) 20117 2(2.4)

NIHSS prior to admission or intervention

No stroke symptoms (0) 163 (81.5) 109 (93.2) 54 (65.1) <0.001

Minor (1-4) 1(0.5) 0(0) 1(1.2)

Moderate (5-15) 21 (10.5) 6(5.1) 15 (18.1)

Moderate to severe (16-20) 11 (5.5) 1(0.9) 10 (12.0)

Severe (21-42) 4(2) 1(0.9) 33.6)

Data are presented as number (%) or median (IQR: Interquartile range); IHD: Ischemic heart disease;
POCT: Point-of-Care Testing; NIHSS: National Institutes of Health Stroke Scale.

FEIWERA Comparing the outcomes of studied patients between cases with and without large vessel occlusion (N=200)

Outcomes Total Large vessel occlusion P-value
No (N=117) Yes (N=83)

Intervention

Thrombectomy 37 (18.5) 8 (6.8) 29 (35.0) <0.001

rtPA 81 (40.5) 42 (35.9) 39 (47.0) 0.15

ED disposition

Admit 143 (71.5) 89 (74.8) 54 (65.0) 0.075

Refer 53 (26.5) 24 (20.5) 29 (34.9) 0.01

Discharge 4(2) 4(3.4) 0 (0) 0.14

NIHSS after admission or intervention

No stroke symptoms (0) 188 (94) 116 (99.1) 72 (86.7) 0.001

Minor (1-4) 7(3.5) 1(0.9) 6 (7.2)

Moderate (5-15) 5 (2.5) 0 (0) 5 (6.0)

Moderate to severe (16-20) 0 (0) 0 (0) 0 (0)

Severe (21-42) 0 (0) 0 (0) 0(0)

mRS after admission or intervention

0 183 (91.5) 113 (96.5) 70 (84.3) 0.002

1 5 (2.5) 1(0.9) 4 (4.8)

2 4(2) 1(0.9) 3(3.6)

3 2 (1) 1(0.9) 1(1.2)

4 2 (1) 0 (0) 2(2.4)

5 4(2) 1(0.9) 3 (3.6)

Data are presented as number (%). rtPA: Recombinant Tissue Plasminogen Activator; ED: Emergency Department;
NIHSS: National Institutes of Health Stroke Scale; mRS: modified Rankin Scale.
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PEVNEYY Comparing the stroke scale for the mid-level personnel (SML) score of studied patients between cases with and without large vessel

occlusion (N=200)

Item Total Large vessel occlusion P-value
No (N=117) Yes (N=83)

Facial palsy

0 50 (25) 37 (31.6) 13 (15.7) <0.001

1 123 (61.5) 75 (64.1) 48 (57.8)

2 27 (13.5) 5(4.3) 22 (26.5)

Arm weakness

0 15 (7.5) 14 (12.0) 1(1.2) <0.001

1 108 (54.0) 80 (68.4) 28 (33.7)

2 77 (38.5) 23 (19.6) 54 (65.1)

Speech impairment

0 21 (10.5) 20(17.1) 1(1.2) <0.001

1 109 (54.5) 77 (65.8) 32 (38.6)

2 70 (35) 20 (17.1) 50 (60.2)

Eye deviation

0 166 (83) 112 (95.7) 54 (65.0) <0.001

1 1(0.5) 0(0) 1(1.2)

2 33 (16.5) 5(4.3) 28 (33.8)

Neglect

0 153 (76.5) 109 (93.2) 44 (53.0) <0.001

2 47 (23.5) 8 (6.8) 39 (47.0)

Total score

Median (IQR) 3 (3-6) 3(2-3) 6 (5-7) <0.001

Data are presented as number (%) or median (IQR: Interquartile range).

gELEEH Screening performance characteristics of Stroke scale for the Mid-Level Personnel (SML) scores in prediction of Large Vessel Occlu-

sion (LVO)
SML score | Cases (n) LVO (n) Sensitivity (%) |Specificity (%) | CCI (%) PLR NLR
0 3 1 100.0 0 42.0(42.9-57.1) 1.00 -
1 11 1 98.8 (93.5-100) | 1.7 (0.2-6.1) 42.5(35.1-49.2) |1.01(0.97-1.04) |0.69(0.06-7.49)
2 24 0 97.6 (91.7-99.7) |10.3 (5.5-17.4) 47.0(40-54.2) 1.09 (1.01-1.17) |0.23 (0.05-1)
3 64 1 97.6 (91.7-99.7) |31.0(22.8-40.3) [59.0(51.98-65.9) [1.42(1.25-1.61) |0.08(0.02-1)
4* 16 14 96.4 (89.9-99.3) [85.3 (77.6-91.2) |90.0(85.0-93.8) [6.58(4.23-10.2) |0.04(0.01-0.13)
5 27 21 79.8 (69.6-87.7) |87.1(79.6-92.6) |84.0(78.2-88.8) 6.17 (3.8-10) 0.23 (0.15-0.36)
6 22 17 53.6 (42.4-64.5) |91.4 (84.7-95.8) |75.5(68.9-81.3) 6.21 (3.33-11.6) |0.51(0.40-0.64)
7 12 10 33.3 (23.4-44.5) |95.7(90.2-98.6) [69.5(62.6-75.8) 7.73 (3.12-19.2) |0.70 (0.60-0.81)
8 15 13 21.4 (13.2-31.7) |97.4(92.6-99.5) [65.5(58.5-72.1) 8.29(2.52-27.2) 0.81 (0.72-0.90)
9 5 4 5.9 (1.96-13.3) 99.1 (95.3-100) 60.0(52.8-66.8) 6.90(0.82-58) 0.95 (0.90-1)
10 1 1 1.2 (0.03-6.5) 100.0 (96.9-100) |58.5(51.3-65) = 0.99 (2.5-100)

All measures are reported with 95% confidence interval (CI). CCI: Correctly Classified Instances (%);
PLR: Positive Likelihood Ratio; NLR: Negative Likelihood Ratio.

PEVWELH Comparison of screening performance characteristics of different scores in predicting the large vessel occlusion in patients with

acute stroke

Performance SML =4 FAST-ED =4 RACE =5
Sensitivity 0.96 (0.90-0.99) 0.60 0.85

Specificity 0.85 (0.78-0.91) 0.89 0.68

PPV 0.82 (0.75-0.90) 0.72 0.42

NPV 0.97 (0.94-0.10) 0.82 0.94

AUC 0.90 (0.85- 0.95) 0.81 0.82 (0.77- 0.87)

All measures are reported with 95% confidence interval (CI). SML: Stroke scale for the Mid-Level Personnel; FAST-ED: Field
Assessment Stroke Triage for Emergency Destination; RACE: Rapid Arterial Occlusion Evaluation; PPV: Positive Predictive value;
NPV: Negative Predictive Value; AUC: area under the receiver operating characteristic curve.
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