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Abstract: Objective: In this study, we investigate the diagnostic value of the field assessment stroke triage for emergency
destination (FAST-ED) tool in the diagnosis of large vessels occlusion (LVO) in a systematic review and meta-
analysis.
Methods: We conducted a search in Medline (PubMed), Embase, Scopus, and Web of Science databases until
the 21s t of September 2022, as well as a manual search in Google ,and Google scholar to find related articles.
Studies of diagnostic value in adult population were included. Screening, data collection and quality control of
articles were done by two independent researchers. The data were entered and analyzed in STATA 17.0 statistical
program.
Results: The data from 30 articles were entered. The best cut-off points for FAST-ED were 3 or 4. The sensitivity
and specificity of FAST-ED at cut-off points 3 were 0.77 (95% CI:0.73,0.80) and 0.76 (95% CI:0.72,0.80), respec-
tively. These values for cut-off point 4 were 0.72 (95% CI:0.65,0.78) and 0.79 (95% CI:0.75,0.82), respectively.
Meta-regression showed that the sensitivity and specificity of FAST-ED performed by a neurologist was more ac-
curate compared to emergency physician (P for sensitivity=0.01; P for specificity<0.001) and emergency medical
technicians (P for sensitivity=0.03; P for specificity<0.001). Finally, it was found that the sensitivity of FAST-ED
performed by the emergency physician and the emergency medical technician has no statistically significant
difference (P=0.76). However, the specificity of FAST-ED reported by the emergency physician is significantly
higher (P<0.001). The false negative rate of this tool at cut-off points 3 and 4 is 22.5% and 28.8%, respectively.
Conclusion: Although FAST-ED has an acceptable sensitivity in identifying LVO, its false negative rate varies be-
tween 22.5% and 28.8%. A percentage this high is unacceptable for a screening tool to aid in the diagnosis of
strokes considering it has a high rate or morbidity and mortality. Therefore, it is recommended to use another
diagnostic tool for the stroke screening.
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1. Introduction

As one of the leading causes of mortality, strokes were

responsible for 143 million disability-adjusted life years

(DALYs), 6.55 million deaths and 101 million new cases in

2019. Estimates indicate an increasing trend in number of

newly diagnosed cases of strokes (1). Early diagnosis and

treatment of stroke can limit adverse events and vastly im-

prove outcomes for patients. For example, studies show that

early endovascular therapy can significantly reduce morbid-

ity and mortality associated with cerebrovascular occlusion

(2-6). Therefore, reliable identification of stroke patients in

the clinical setting has received much attention.

In recent years, several biomarkers and decision-making

tools have been introduced for the rapid diagnosis of cere-

bral vascular occlusion. An umbrella review of systematic

reviews and meta-analyses introduced 34 decision-making

tools used to identify different types of strokes and the useful-
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ness of these tools in the diagnosis of strokes (7). One of the

diagnostic tools featured in the umbrella review is the field

assessment stroke triage for emergency destination (FAST-

ED). The umbrella review showed that 7 studies reporting the

diagnostic value of FAST-ED in the diagnosis of cerebral vas-

cular occlusion has a diagnostic odds ratio of 9.48 (7). How-

ever, researchers have identified that the number of original

studies available on FAST-ED is more than 7 articles. Conse-

quently, this highlights the importance of conducting a sys-

tematic review in this field (8-42).

FAST-ED, which is designed based on the National Institute

of Health Stroke Scale (NIHSS) instrument includes facial

palsy, arm weakness, speech changes, time, eye deviation,

and denial/neglect, based on identifying high-risk patients

for large vessel cerebral occlusion (29). While recent stud-

ies have highlighted the diagnostic value of the FAST-ED tool,

the lack of a systematic review and reliable meta-analysis in

this area of study has limited our abilities of coming up with

a comprehensive conclusion. Based on this, the present sys-

tematic review and meta-analysis was designed with the aim

of investigating the diagnostic value of FAST-ED in identify-

ing patients with large cerebral artery occlusion.

2. Methods

2.1. Study design

The present systematic review and meta-analysis investi-

gates the value of the FAST-ED scoring system in identifying

large cerebral artery occlusion; Therefore, PICO was defined

as follows. Problem (P): diagnostic value studies conducted

on adult patients suspected of occlusion of large cerebral ves-

sels; index (I): FAST-ED tool; comparison (C): comparison

with CT scan; outcome (O): occlusion of large cerebral ves-

sels.

2.2. Search strategy

To achieve the goals of this study, an extensive search in Med-

line, Embase, Scopus and Web of Science databases was con-

ducted from the beginning of their establishment until the

end of October 2022. A manual search in Google and Google

Scholar, as well as in the references section of related articles,

was also done. The search strategy for all databases were pre-

sented in appendix 1.

2.3. Selection criteria

Inclusion criteria were studies of diagnostic value conducted

on adult patients. Exclusion criteria were review studies, lack

of large vessel occlusion (LVO) assessment as an outcome,

lack of a non-LVO control group in the study, retracted stud-

ies, and duplicate studies.

2.4. Data synthesis

Two independent researchers performed the initial screening

by investigating the titles and abstracts of the qualified arti-

cles after removing the duplicates by the Endnote program.

In the next step, possible related articles found in the initial

screening were studied at the full text level and related arti-

cles were included in the present study. These articles were

summarized in a checklist that was designed based on the

guidelines of the preferred reporting items for systematic re-

views and meta-analyses (PRISMA) statement (43). In case

of disagreement, conflicts were resolved through discussion

with the third researcher.

The collected data included the surname of the first author,

the year of publication, the country where the study was

conducted, the demographic characteristics of samples, the

sample size, the time interval between the injury and the

evaluation of the tools, the cut-off points, and outcome. Sen-

sitivity and specificity, area under the curve, true and false

positive and negative values were also recorded.

2.5. Risk of bias assessment

The quality control of the articles was performed based

on the quality assessment of diagnostic accuracy studies 2

(QUADAS-2) guidelines, and in case of a disagreement, the

conflict was resolved through discussion with the third re-

searcher (44). The QUADAS-2 has two sections, the risk of

bias and applicability, in which the risk of bias and applica-

bility of articles in the domains of patient setting, index test,

reference standard, and flow and timing are examined. The

score of each domain is reported as low/unclear/high.

2.6. Statistical analysis

Data were analyzed in STATA 17.0 statistical program. The

data were collected as true positive, false positive, true neg-

ative and false negative, and the area under the curve, sensi-

tivity, specificity, and diagnostic odds ratio were calculated. If

true and false positives and negatives were not reported in an

article and sensitivity and specificity were reported instead,

the values of sensitivity and specificity were calculated using

the standard formula. The “midas” package of the statistical

program was used to perform meta-analyses. Heterogene-

ity between studies was checked based on the I2 test, and

bivariate random effect model was used for analysis. Due

to the report of the diagnostic value of FAST-ED in different

cut-off points, the results were stratified according to the cut-

off points. Also, subgroup analysis was performed based on

the expertise of the FAST-ED examiner. Finally, Deeks’ funnel

asymmetry plot was used to identify publication bias.

3. Results

A total of 208 articles were initially collected, 195 by a sys-

tematic search and 13 by manual search. After removing

the duplicates and reading the titles and abstracts, 47 arti-

cles were reviewed in full detail. Finally, 30 articles were in-

cluded in this systematic review and meta-analysis (Figure 1)

(8-14,16,17,20-33,35,36,38-42). 14 articles were completed in

the USA, 4 articles in China and 3 articles in Germany. Other

articles were conducted on data collected from Taiwan, Hun-

gary, Brazil, Iran, Netherlands, Finland, Australia, France,
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Table 1 Characteristics of the included studies

Study Design Sample Age Male (n) FAST-ED Reference Specialty LVO
(n)

Non- Cut-off

size (median) evaluation
time (hrs)

LVO (n) point

Anadani,
2019, USA

RCS 439 66.7 231 0 CTA Neurologist 213 226 4

Bhatt,
2021, USA

PCS 173 63 82 0 CTA/MRA Paramedic/EMS 16 157 3

Carr,
2020, USA

RCS 402 73 222 0 NR Paramedic/EMS 92 386 4

Chen,
2018, China

RCS 777 69 483 0 CTA/MRA Neurologist 453 324 3

Chiu,
2020, Taiwan

RCS 1231 70.5 704 NR CTA/MRA Neurologist 285 946 4

Daly,
2021, USA

PCS 95 72.8 52 0 CTA Paramedic/EMS or
ED physician

14 81 4

Dowbiggin,
2022, USA

PCS 1359 69.4 608 0 CTA Paramedic/EMS 153 1206 4

Duloquin,
2021, France

PCS 946 79 456 0 CTA/MRA/MRI ED physician 123 772 4

Esfahani,
2021, Iran

PCS 314 67.95 184 0 MRI ED physician 274 40 3, 4, 5, 6

Frank,
2021, Germany

RCS 2815 NR NR 0 CTA/TCD Neurologist 442 2373 3, 4

Gropen,
RCS

218 65.5 96 0 CTA/MRA Paramedic/EMS 83 135 1
2017, USA 1663 62 898 171 1492 4
Guillory,
2020, USA

PCS 135 72.6 NR 0 CTA Paramedic/EMS or
ED physician

32 103 1, 2, 3, 4,
5, 6

Inoue,
2018, Japan

R-Cross 196 68.6 123 0 CTA/MRA Neurologist 56 140 4

Johannes,
2021, Germany

RCS 904 72.3 479 0 CTA/MRA Paramedic/EMS 324 580 4

Keenan,
2019, USA

PCS 735 NR NR NR CT/CTA Neurologist 241 494 3, 6

Keenan,
2021, USA

PCS 68 66 36 0 CT/CTA Neurologist 23 45 4

Keenan,
2022, USA

RCS 184 70 94 0 CT/CTA Neurologist 29
(30)

155
(190)

4, 6

Krebs,
2020, Germany

PCS 741 72.1 389 0 CTA/MRA Neurologist 323 418 4

Li,
2020, China

RCS 657 62 470 0 CTA/MRA Neurologist 311 60 3

Lima,
2016, USA

PCS 727 68.1 378 0 CTA Neurologist 240 487 3, 4, 5, 6

Mayasi,
2018, USA

RCS 274 69 148 0 CT/CTA/MRA Neurologist 46 228 4

Navalkele,
2020, USA

RCS 244 66 119 0 CTA/MRA ED physician 75 169 4

Nguyen,
2021, Netherlands

PCS 2007 71.1 1021 0 NR Paramedic/EMS 158 1849 4

Noorian,
2018, USA

PCS 94 70 48 0 CTA/MRA Paramedic/EMS 45 49 4

Puolakka,
2021, Finland

RCS 509 NR NR 0 CTA Neurologist or
ED physician

57 452 4

Rynor,
2020, USA

RCS &
PCS

1153 73 531 0 NR Paramedic/EMS 85 1068 4, 6

Tárkányi,
2021, Hungary

R-Cross 180 68.2 94 0 CTA Paramedic/EMS 98 82 5

Wang,
2021, China

RCS 11440 70 7072 0 CTA/TOF-MRA Paramedic/EMS 3244 8196 4
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Table 1 Characteristics of the included studies (continued)

Study Design Sample Age Male (n) FAST-ED Reference Specialty LVO (n) Non- Cut-off
size (median) evaluation

time (hrs)
LVO (n) point

Zhang,
2021, China

PCS 351 65 NR 6 CTA/TOF-MRA Paramedic/EMS 112 239 3

Zhao,
2017, Australia

PCS 565 75 288 0 CTA Neurologist 82 175 4

CT: Computed tomography scan; CTA: Computed tomography angiography; ED: Emergency department;
EMS: Emergency medical service; FAST-ED: field assessment stroke triage for emergency destination;
LVO: Large vessel occlusion; MRA: Magnetic resonance angiography; MRI: Magnetic resonance imaging; NR: Not reported;
PCS: Prospective cohort study; RCS: Retrospective cohort study; R-Cross: Retrospective cross-sectional study;
TCD: Transcranial Doppler ultrasound; TOF-MRA: Time-of-flight magnetic resonance angiography

and Japan. Of the included studies, 28 articles were cohort,

and 2 articles were conducted cross-sectionally. The over-

all sample size was 31596 patients. The average age range of

samples varied from 62 to 73 years. In 5 articles, the number

of patients in each gender was not reported separately; How-

ever, in the rest of the articles, among 27051 patients, 15306

patients were male. Two articles had a FAST-ED cut-off point

of ≤1, one article had a cut-off point of ≤2, 9 articles had a

cut-off point of ≤3, 24 articles had a cut-off point of ≤4, 4 ar-

ticles had a cut-off point of ≤5 and 7 articles had a cut-off

point of ≤6. FAST-ED evaluation was done by neurologists in

13 articles, by a paramedic/ambulance technician in 11 arti-

cles and by an emergency physician in 3 articles. Addition-

ally, in 3 articles the FAST-ED tool was assessed by an ambu-

lance technician or an emergency physician and in one arti-

cle by either a neurologist or an emergency physician (Table

1).

3.1. Meta-analysis

3.1.1. Diagnostic value of FAST-ED in identifying LVO
In the present study, analyzes were stratified according to

the cut-off points reported for FAST-ED. Since only 2 articles

evaluated the diagnostic value of FAST-ED at cut-off point of

≥1 and 1 article assessed the value at cut-off point of 2, it

was not possible to conduct a meta-analyzes for these cut-

off points.

The area under the curve in different cut-off points were

as follows: in FAST-ED≥3, AUC=0.83 (95% CI:0.80,0.86), in

FAST-ED≥4, AUC=0.83 (95% CI:0.79,0.86), in FAST-ED≥5,

AUC=0.73 (95% CI:0.69,0.76) and in FAST-ED≥6, AUC=0.71

(95% CI:0.67,0.75) (Figure 2).

The sensitivity and specificity of FAST-ED at cut-off point 3

were 0.77 (95% CI:0.73,0.80) and 0.76 (95% CI:0.72,0.80), re-

spectively. These values for cut-off point 4 were equal to

0.72 (95% CI:0.65,0.78) and 0.79 (95% CI:0.75,0.82), respec-

tively. The sensitivity and specificity of FAST-ED at cut-off

point 5 is equal to 0.49 (95% CI:0.40,0.58) and 0.92 (95%

CI:0.86,0.96) and at cut-off point 6 is equal to 0.39 (95%

CI:0.26,0.54) and 0.93 (95% CI:0.83,0.97), respectively. Diag-

nostic odds ratio of FAST-ED in cut-off points 3, 4, 5 and 6

are also 10.59 (95% CI:7.65,14.66), 9.74 (95% CI:7.34,12.94),

10.79 (95% CI:5.70,20.42) and 8.65 (95% CI:5.31,14.09) (Fig-

ure 2 and supplementary figures 1 to 4). Based on the exam-

ination of the area under the curve and the sensitivity and

specificity, it seems that the best cut-off points for FAST-ED

are cut-off points 3 and 4.

3.1.2. Accuracy of neurologist, emergency physician and
EMS personnel-assessed FAST-ED
Since the number of articles that investigated the value of

FAST-ED at cut-off point 3 was small, the analyzes were lim-

ited to cut-off point 4.

The AUC of FAST-ED in LVO diagnosis evaluated by neurol-

ogists was 0.85 (95% CI:0.82,0.88). The sensitivity and speci-

ficity were 0.73 (95% CI:0.67,0.79) and 0.83 (95% CI:0.78,0.87),

respectively. The area under the curve, sensitivity, and

specificity in evaluation by emergency physicians are 0.80

(95% CI:0.77,0.84), 0.65 (95% CI:0.50,0.77), and 0.80 (95%

CI:0.71,0.86), respectively. Finally, these values for the am-

bulance technician were 0.80 (95% CI:0.76,0.83), 0.71 (95%

CI:0.58,0.82), and 0.76 (95% CI:0.71,0.80), respectively (Fig-

ure 3).

The meta-regression test showed that the sensitivity and

specificity of FAST-ED performed by the neurologist was sig-

nificantly better than the emergency physician (P for sensi-

tivity=0.01; P for specificity<0.001) and the ambulance tech-

nician (P for sensitivity=0.03; P for specificity<0.001). It was

found that the sensitivity of FAST-ED performed by the emer-

gency physician and the ambulance technician has no sta-

tistically significant difference (P=0.76), but the specificity

of FAST-ED reported by the emergency physician is signifi-

cantly higher (P<0.001).

3.2. Publication bias

Deek’s funnel asymmetry test showed that there is no publi-

cation bias in cut-off points 3 (P=0.20), 4 (P=0.67), 5 (P=0.92)

and 6 (P=0.22) (Supplementary figure 5).

3.3. Risk of bias assessment

Risk of bias assessment showed that the risk of bias and ap-

plicability in three studies was unclear in the reference stan-

dard section, because a single reference standard was not

used, or a golden standard test was not reported for all pa-
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Table 2 Risk of bias assessment of the included studies

Study
Risk of bias Applicability

Overall
Patient
selection

Index test Reference
standard

Flow and timing Patient
selection

Index test Reference
standard

Anadani, 2019 Low Low Low Low Low Low Low Low
Bhatt, 2021 Low Low Low Low Low Low Low Low
Carr, 2020 Low Low Unclear Low Low Low Unclear Some concern
Chen, 2018 Low Low Low Low Low Low Low Low
Chiu, 2020 Low Low Low Low Low Low Low Low
Daly, 2021 Low Low Low Low Low Low Low Low
Dowbiggin, 2022 Low Low Low Low Low Low Low Low
Duloquin, 2021 Low Low Low Low Low Low Low Low
Esfahani, 2021 Low Low Low Low Low Low Low Low
Frank, 2021 Low Low High Low Low Low Low Low
Gropen, 2017 Low Low Low Low Low Low Low Low
Guillory, 2020 Low Low Low Low Low Low Low Low
Inoue, 2018 Low Low Low Low Low Low Low Low
Johannes, 2021 Low Low Low Low Low Low Low Low
Keenan, 2019 Low Low Low Low Low Low Low Low
Keenan, 2021 Low Low Low Low Low Low Low Low
Keenan, 2022 Low Low Low Low Low Low Low Low
krebs, 2020 Low Low Low Low Low Low Low Low
Li, 2020 Low Low Low Low Low Low Low Low
Lima, 2016 Low Low Low Low Low Low Low Low
Myasi, 2018 Low Low Low Low Low Low Low Low
Navalkele, 2020 Low Low Low Low Low Low Low Low
Nguyen, 2021 Low Low Unclear Low Low Low Unclear Some concern
Noorian, 2018 Low Low Low Low Low Low Low Low
Puolakka, 2021 Low Low Low Low Low Low Low Low
Rynor, 2020 Low Low Unclear Low Low Low Unclear Some concern
Tárkányi, 2021 Low Low Low Low Low Low Low Low
Wang, 2021 Low Low Low Low Low Low Low Low
Zhang, 2021 Low Low Low Low Low Low Low Low
Zhao, 2017 Low Low Low Low Low Low Low Low

Figure 1 PRISMA flow diagram of current meta-analysis; LVO: Large vessels occlusion
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Figure 2 Area under the curve (AUC) of FAST-ED in detection of stroke in different cut-off points

tients. Risk of bias of reference standard was high in one

study, since transcranial Doppler ultrasound was used for

some patients. Based on this, the overall risk of bias in the in-

cluded studies was considered “some concern” in three stud-

ies and low in the remaining ones (Table 2).

4. Discussion

The findings of the present study showed that the FAST-ED

diagnostic tool does not perform well in identifying LVO in

suspected ischemic stroke patients. The best cut-off points

of this tool in our study were 3 and 4. Analyzes showed

that FAST-ED performed by a neurologist had higher di-

agnostic accuracy than by an emergency physician or a

paramedic/emergency medical technician.

A good screening test is a tool that has high sensitivity in

identifying high-risk patients in addition to having an ac-

ceptable specificity.

Having both a high sensitivity and specificity means there are

few false negatives and false positives, and thus few cases

of the disease are missed. One of the main uses of a good

screening tool is to identify people who do not need gold

standard testing. Therefore, it is necessary to calculate the

false positive rate to determine to what extent the use of the

screening FAST-ED tool can reduce unnecessary diagnostic

interventions in such a way that the cases of false negative
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Figure 3 Area under the curve (AUC) of FAST-ED in detection of stroke in cut-off points of more than 4, in detection of stroke according to

assessor specialty

rate are as low as possible. In the current study, FAST-ED had

a sensitivity of 0.72 to 0.79 and a specificity of 0.76 to 0.79

in the best cut-off points (3 and 4). By examining the total

number of patients included in cut-off points 3 and 4, the

false positive rate was 21.21% and 22.59%, respectively. In

other words, using FAST-ED with cut-off points of 3 or 4 can

correctly identify 78.8% and 77.4% of non-stroke people, re-

spectively, and reduce the need for laboratory tests and sub-

sequent imaging studies. However, the false negative rate of

this tool at cut-off points 3 and 4 is 22.5% and 28.8%, respec-

tively, which is a big obstacle on the way of using it in the

clinic and to screen patients because it does not detect this

number of patients. Since stroke is a life-threatening disease,

this extent of false negative rate in a screening tool is not sat-

isfactory.

In comparison with the findings of the present study, An-

tipova et al., with a qualitative review of only 6 studies, stated

that FAST-ED is one of the best tools in diagnosing LVO (45).

One of the possible reasons for the observed difference be-

tween Antipova and the present study, may be due to the

small number of included articles in Antipova’s study. Ad-

ditionally, failure to conduct a meta-analysis and provide a

general conclusion without considering the differences be-

tween studies in the cut-off points is another reason for the

observed inconsistency. Moreover, Koster et al. considered

an acceptable diagnostic value for FAST-ED, having the men-

tioned issues that existed in Antipova et al.’s study (46). In

another umbrella review that was conducted on 7 studies, re-

searchers showed that the sensitivity and specificity of FAST-

ED are 0.61 and 0.86, respectively, regardless of a specific cut-

off point (7). The findings of this study are in line with the

current study that the sensitivity and specificity of FAST-ED

in cut-off points between 3 and 6 varied between 0.39 to 0.77

and 0.76 to 0.93, respectively.

As a secondary finding, it can be mentioned that the exper-

tise of the FAST-ED examiner affects its diagnostic perfor-

mance. The findings of the present study showed that the

diagnostic value of FAST-ED performed by a neurologist is

slightly better than that of an emergency physician and a

paramedic/emergency medical technician. This may be due

to the higher knowledge and skill of neurologists in the as-

sessment of stroke patients compared to other providers in

the clinical setting. However, the difference in performance

among these health care providers may be due to the tim-

ing of presentation of stroke symptoms. Emergency medical

technicians and emergency physicians examine suspected

stroke patients earlier than neurologists. The time it takes

for stroke patients to be evaluated by a neurologist from the

time they encounter an emergency medical technician may

allow for progression of symptoms, making the signs more

obvious. However, since accurate data from the time of ex-

amination of patients has not been reported in the included

studies, it is not possible to comment with certainty on this

factor.

5. Limitations

One of the limitations of our study is the lack of evidence

on cut-off points other than 4. Since in the FAST-ED score

derivation study, the cut-off points of 4 was introduced as

the best cut-off point, most of the following studies also in-

troduced this cut-off point for FAST-ED. On the other hand,

although the diagnostic value of FAST-ED in identifying LVO

at cut-off point 3 was slightly better than at cut-off point 4,

due to the low number of studies in cut-off point 3 it cannot

be said with certainty which cut-off point is the optimal one.

6. Conclusion

The findings of the present study show that FAST-ED is not

a precise tool in LVO diagnosis in suspected ischemic stroke

patients. Although many efforts have been made in recent

years in this field, it is recommended to use other tools to

identify patients with LVO.
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Supplementary figure 1 Sensitivity, specificity and diagnostic odds ratio of FAST-ED in cut-off points of more than 3, in detection of stroke
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Supplementary figure 2 Sensitivity, specificity and diagnostic odds ratio of FAST-ED in cut-off points of more than 4, in detection of stroke
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Supplementary figure 3 Sensitivity, specificity and diagnostic odds ratio of FAST-ED in cut-off points of more than 5, in detection of stroke
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Supplementary figure 4 Sensitivity, specificity and diagnostic odds ratio of FAST-ED in cut-off points of more than 6, in detection of stroke
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Supplementary figure 5 Publication bias of FAST-ED in different cut-off points in detection of stroke

Copyright © 2023 Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org /licenses/by-nc/4.0/).
Noncommercial uses of the work are permitted, provided the original work is properly cited. 14



FRONTIERS IN EMERGENCY MEDICINE. 2023;7(2):e18 N asi r i −V ali kboni et al .

Appendix 1 Queries for records retrieval from Medline (via PubMed), Embase, Scopus, and Web of Science

PubMed
1- “Stroke”[Mesh terms] OR “Ischemic Stroke”[Mesh terms] OR “Embolic Stroke”[Mesh terms] OR “Cerebral In-
farction”[Mesh terms] OR “Infarction, middle cerebral artery”[Mesh terms] OR “Brain infarction”[Mesh terms] OR
“Stroke, Lacunar”[Mesh terms] OR “Thrombotic Stroke”[Mesh terms] OR Stroke[Title/Abstract] OR Cerebral Infarc-
tion[Title/Abstract] OR Brain infarction[Title/Abstract] OR middle cerebral artery infarct*[Title/Abstract] OR mid-
dle cerebral artery occlusion[Title/Abstract] OR Cerebral Infarct*[Title/Abstract] OR Brain Infarct*[Title/Abstract]
OR Stroke[Title/Abstract] OR Cerebrovascular Accident[Title/Abstract] OR Cerebrovascular Accident, [Title/Abstract]
OR Apoplexy[Title/Abstract] OR Brain Vascular Accident*[Title/Abstract] OR Cryptogenic Embolism[Title/Abstract]
OR Cerebral Infarct*[Title/Abstract] OR Subcortical Infarction[Title/Abstract] OR Choroidal Artery Infarction [Ti-
tle/Abstract] OR MCA Infarction[Title/Abstract] OR Cerebral Artery Infarction[Title/Abstract] OR Cerebral Artery Em-
bol*[Title/Abstract] OR Cerebral Artery Occlusion[Title/Abstract] OR Cerebral Artery Thromb*[Title/Abstract] OR Brain
Venous Infarction[Title/Abstract] OR cerebral ischemia reperfusion injury[Title/Abstract] OR brain ischemi* reperfusion
injury[Title/Abstract] OR brain ischemia/reperfusion[Title/Abstract] OR cerebral ischemia/reperfusion[Title/Abstract]
OR cerebral reperfusion injury[Title/Abstract] OR reperfusion brain injury[Title/Abstract] OR acute cerebrovascular le-
sion[Title/Abstract] OR acute focal cerebral vasculopathy[Title/Abstract] OR brain vascular accident[Title/Abstract] OR
cerebrovascular injury[Title/Abstract] OR cortical infarction[Title/Abstract] OR hemisphere infarct*[Title/Abstract] OR
hemispheric infarct*[Title/Abstract] OR brain stem infarction*[Title/Abstract] OR brainstem infarction[Title/Abstract]
OR cerebellar infarction[Title/Abstract] OR brain ischemia[Title/Abstract] OR brain ischaemic attack[Title/Abstract] OR
brain ischemic attack[Title/Abstract]
2- "field assessment stroke triage for emergency destination" OR "FAST-ED"
3- #1 AND #2
Embase
1- ‘cerebral ischemia reperfusion injury’/exp OR ‘cerebrovascular accident’/exp OR ‘cardioembolic stroke’/exp OR ‘brain
infarction’/exp OR ‘brain stem infarction’/exp OR ‘cerebellum infarction’/exp OR ‘brain ischemia’/exp OR ‘transient is-
chemic attack’/exp OR ‘Stroke’ OR ‘Cerebral Infarction’ OR ‘Brain infarction’ OR ‘middle cerebral artery infarct*’ OR
‘middle cerebral artery occlusion’ OR ‘Cerebral Infarct*’ OR ‘Brain Infarct*’ OR ‘Hemorrhagic Strokes’ OR ‘Stroke’ OR
‘Cerebrovascular Accident’ OR ‘Cerebrovascular Accident, ‘ OR ‘Apoplexy’ OR ‘Brain Vascular Accident*’ OR ‘Cryptogenic
Embolism’ OR ‘Cerebral Infarct*’ OR ‘Subcortical Infarction’ OR ‘Choroidal Artery Infarction ‘ OR ‘MCA Infarction’ OR
‘Cerebral Artery Infarction’ OR ‘Cerebral Artery Embol*’ OR ‘Cerebral Artery Occlusion’ OR ‘Cerebral Artery Thromb*’ OR
‘Brain Venous Infarction’ OR ‘cerebral ischemia reperfusion injury’ OR ‘brain ischemi* reperfusion injury’ OR ‘brain is-
chemia/reperfusion’ OR ‘cerebral ischemia/reperfusion’ OR ‘cerebral reperfusion injury’ OR ‘reperfusion brain injury’ OR
‘acute cerebrovascular lesion’ OR ‘acute focal cerebral vasculopathy’ OR ‘brain vascular accident’ OR ‘cerebrovascular in-
jury’ OR ‘cortical infarction’ OR ‘hemisphere infarct*’ OR ‘hemispheric infarct*’ OR ‘brain stem infarction*’ OR ‘brainstem
infarction’ OR ‘cerebellar infarction’ OR ‘brain ischemia’ OR ‘brain ischaemic attack’ OR ‘brain ischemic attack’
2- ’field assessment stroke triage for emergency destination’/exp OR ’field assessment stroke triage for emergency desti-
nation’ OR ’fast-ed’
3- #1 AND #2
Scopus
1- TITLE-ABS-KEY(“Stroke” OR “ Cerebral Infarction” OR “ Brain infarction” OR “ middle cerebral artery infarct*” OR “
middle cerebral artery occlusion” OR “ Cerebral Infarct*” OR “ Brain Infarct*” OR “ Hemorrhagic Strokes” OR “ Stroke”
OR “ Cerebrovascular Accident” OR “ Cerebrovascular Accident, “ OR “ Apoplexy” OR “ Brain Vascular Accident*” OR “
Cryptogenic Embolism” OR “ Cerebral Infarct*” OR “ Subcortical Infarction” OR “ Choroidal Artery Infarction “ OR “ MCA
Infarction” OR “ Cerebral Artery Infarction” OR “ Cerebral Artery Embol*” OR “ Cerebral Artery Occlusion” OR “ Cerebral
Artery Thromb*” OR “ Brain Venous Infarction” OR “ cerebral ischemia reperfusion injury” OR “ brain ischemi* reperfu-
sion injury” OR “ brain ischemia/reperfusion” OR “ cerebral ischemia/reperfusion” OR “ cerebral reperfusion injury” OR
“ reperfusion brain injury” OR “ acute cerebrovascular lesion” OR “ acute focal cerebral vasculopathy” OR “ brain vascular
accident” OR “ cerebrovascular injury” OR “ cortical infarction” OR “ hemisphere infarct*” OR “ hemispheric infarct*” OR
“ brain stem infarction*” OR “ brainstem infarction” OR “ cerebellar infarction” OR “ brain ischemia” OR “ brain ischaemic
attack” OR “ brain ischemic attack”)
2- TITLE-ABS-KEY("field assessment stroke triage for emergency destination" OR "FAST-ED")
3- #1 AND #2
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Appendix 1 Queries for records retrieval from Medline (via PubMed), Embase, Scopus, and Web of Science

Web of Science
1- TS=(“Stroke” OR “ Cerebral Infarction” OR “ Brain infarction” OR “ middle cerebral artery infarct*” OR “ middle cerebral
artery occlusion” OR “ Cerebral Infarct*” OR “ Brain Infarct*” OR “ Hemorrhagic Strokes” OR “ Stroke” OR “ Cerebrovas-
cular Accident” OR “ Cerebrovascular Accident, “ OR “ Apoplexy” OR “ Brain Vascular Accident*” OR “ Cryptogenic Em-
bolism” OR “ Cerebral Infarct*” OR “ Subcortical Infarction” OR “ Choroidal Artery Infarction “ OR “ MCA Infarction” OR “
Cerebral Artery Infarction” OR “ Cerebral Artery Embol*” OR “ Cerebral Artery Occlusion” OR “ Cerebral Artery Thromb*”
OR “ Brain Venous Infarction” OR “ cerebral ischemia reperfusion injury” OR “ brain ischemi* reperfusion injury” OR
“ brain ischemia/reperfusion” OR “ cerebral ischemia/reperfusion” OR “ cerebral reperfusion injury” OR “ reperfusion
brain injury” OR “ acute cerebrovascular lesion” OR “ acute focal cerebral vasculopathy” OR “ brain vascular accident”
OR “ cerebrovascular injury” OR “ cortical infarction” OR “ hemisphere infarct*” OR “ hemispheric infarct*” OR “ brain
stem infarction*” OR “ brainstem infarction” OR “ cerebellar infarction” OR “ brain ischemia” OR “ brain ischaemic attack”
OR “ brain ischemic attack”)
2- TS=("field assessment stroke triage for emergency destination" OR "FAST-ED")
3- #1 AND #2
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