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FAST-ED scale smartphone app-based
prediction of large vessel occlusion in
suspected stroke by emergency medical
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Abstract

Background and Purpose: Considering the highly time-dependent therapeutic effect of
endovascular treatment in patients with large vessel occlusion-associated acute ischemic
stroke, prehospital identification of large vessel occlusion and subsequent triage for direct
transport to a comprehensive stroke center offers an intriguing option for optimizing patient
pathways.

Methods: This prospective in-field validation study included 200 patients with suspected
acute ischemic stroke who were admitted by emergency medical service to a comprehensive
stroke center. Ambulances were equipped with smartphones running an app-based Field
Assessment Stroke Triage for Emergency Destination scale for transmission prior to
admission. The primary measure was the predictive accuracy of the transmitted Field
Assessment Stroke Triage for Emergency Destination for large vessel occlusion and the
secondary measure the predictive accuracy for endovascular treatment.

Results: A Field Assessment Stroke Triage for Emergency Destination =4 revealed very
good accuracy to detect large vessel occlusion-related acute ischemic stroke with a
sensitivity of 82.4% (95% confidence interval=65.5-93.2], specificity of 78.3% (95% confidence
interval=71.3-84.3], and an area under the curve c-statistics of 0.89 (95% confidence
interval=0.85-0.94). Field Assessment Stroke Triage for Emergency Destination =4 correctly
identified 84% of patients who received endovascular treatment [73.5% specificity (95%
confidence interval=66.4-79.8]] with an area under the curve c-statistics of 0.82 (95%
confidence interval=0.74-0.89]. In a hypothetical triage model of an urban setting, one
secondary transportation would be avoided with every fifth patient screened.

Conclusion: A smartphone app-based stroke triage completed by emergency medical service
personnel showed adequate quality for the Field Assessment Stroke Triage for Emergency
Destination to identify large vessel occlusion-associated acute ischemic stroke. We
demonstrate feasibility of the use of a medical messaging service in prehospital stroke care.
Based on these first results, a randomized trial evaluating the clinical benefit of such a triage
system in an urban setting is currently in preparation.
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Introduction

The introduction of endovascular treatment
(EVT) in addition to intravenous thrombolysis
(IVT) has vastly improved treatment of patients
with acute ischemic stroke (AIS) caused by large
vessel occlusion (LVO). However, while IVT
can be applied in any hospital with specialized
stroke care, EVT requires a much more com-
plex infrastructure and mostly is limited to
Comprehensive Stroke Centers (CSCs). In con-
sideration of the highly time-dependent thera-
peutic effect of the reperfusion therapy in AIS,!-2
many prehospital patient pathways still focus on
transportation to the nearest stroke unit. On the
contrary, patients with LVO-related AIS admit-
ted to centers without EVT capability must be
referred to CSCs after initiation of IVT by sec-
ondary interhospital transfer (drip-and-ship).
This procedure is not only expensive and causes
inefficient use of emergency medical service
(EMS) resources, but also delays the possible
use of EVT, resulting in a poorer clinical out-
come.? Therefore, prehospital identification of
patients with LVO and subsequent triage for
direct transport to a CSC offers an intriguing
option for optimizing patient pathways. This is
especially useful in urban settings, where delay
to first hospital contact is negligible when
bypassing a nearby non-EVT center. In this con-
text, several clinical scores were developed to
estimate LVO risk in patients with AIS in the
emergency setting. Among them, the simple and
short Field Assessment Stroke Triage for
Emergency Destination (FAST-ED) scale yields
high sensitivity by adding cortical symptoms to
the regular FAST-test.* Previous studies have
shown superior prediction quality in comparison
to other LVO recognition scores;> however,
in-field validation has not yet been studied. In
addition, very limited experience with pre-
hospital smartphone-assisted assessment of stroke
patients by paramedic EMS personnel is available®
and further proof of practicability is urgently
needed.”

In this prospective study, we performed in-field
validation of the smartphone-based FAST-ED
scale that was digitally transmitted by paramedic
EMS personnel prior to hospital arrival. In addi-
tion, we aimed to evaluate the potential impact of
prehospital triage of patients with suspected
stroke.

Methods

Study setting

This was a prospective in-field validation study
for an app-based prehospital stroke triage for
patients with suspected acute stroke. The study
included 200 consecutive patients who were
admitted by EMS to the CSC of the Neurological
University Hospital Essen, Germany, from March
2019 to August 2020 and met the following inclu-
sion criteria: suspected acute stroke, age above
18years, and a digitally transmitted FAST-ED by
EMS prior to admission. Patients with confirmed
onset of stroke symptoms beyond 24h were
excluded.

EMS personnel of the city of Essen, which is man-
aged by the local fire department (Feuerwehr der
Stadt Essen), was systematically trained to use an
app-based FAST-ED score. In addition, all ambu-
lances were equipped with a robust smartphone
(Caterpillar, CAT S60) running a customized
German version of a FAST-ED triage app and a
medical messaging service (JoinTriage and Join;
Allm, Inc. https://play.google.com/store/apps/
details?id=net.allm.fasted&hl=en https://apps.
apple.com/us/app/jointriage/id1099779970).
EMS personnel used this messaging platform to
digitally transmit the examination results to the
hospital stroke team prior to arrival.

EMS is designed as a two-tiered system including
paramedic staffed ALS-Ambulances and physi-
cian staffed response units. In suspected stroke
without signs of severe respiratory distress, the
EMS dispatch center protocol leads to a single
ALS-Ambulance response. Thus, in majority of
suspected stroke, only paramedic EMS personnel
is involved.

FAST-ED is a simple scale that adds clinical
symptoms predicting cortical involvement (gaze
deviation, denial, neglect) to the commonly used
FAST-test, which already includes the evaluation
of facial palsy, arm weakness, and speech distur-
bances. The app-based FAST-ED scale omits the
need to examine symptoms of neglect and denial,
if the patient suffers from aphasia or in the absence
of arm weakness. The score ranges from zero to
eight points (Figure 1) and FAST-ED items as
well as basic clinical information (time of symp-
tom onset, age) are entered into the Triage App,
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which then automatically predicts the likelihood
of LVO based on previous data.® Assessment
results and the estimated time of arrival are digi-
tally transferred to our hospital via the smart-
phone App.

The assessment of age was modified from a
dichotomized (=80years) to a continuous varia-
ble after analyzing the first 40 patients) and infor-
mation of prior oral anticoagulation was excluded
from the assessment due to the lack of validity
(the respective data are presented in the result
section). The implementation of these changes
was completed after the inclusion of 53 patients.
The sequence of the FAST-ED items itself
remained unchanged.® The final app display and
algorithm are presented in Figure 1 and
Supplemental Figure S1.

Outcome measures and statistical analysis

The primary measure was the predictive accuracy
of the prehospital FAST-ED scale as computed
by EMS personnel for LVO-associated AIS,
defined as symptomatic occlusion of the internal
carotid artery, the first segments of the middle
cerebral artery (M1, M2), or the basilar artery.
Additional analysis was performed using a stricter
definition of LVO that excludes the M2-middle
cerebral artery segments. Overall, patients were
grouped into four categories: (1) ischemic stroke
with LVO, (2) ischemic stroke without LVO, (3)
intracranial hemorrhage (ICH), and (4) stroke
mimics. The detection of LVO in patients with
AIS was performed by computed tomography
angiography (CTA), which is the standard emer-
gency diagnostic tool in our center for patients
with ischemic stroke eligible for reperfusion treat-
ment. All patients with AIS received vascular
imaging. In patients with AIS clinically not eligi-
ble for IVT or EVT (e.g. due to non-disabling
symptoms or large infarction on non-contrast
CT), and who did not receive CTA on admission,
emergency extracranial Doppler/duplex and tran-
scranial Doppler ultrasound was used to detect
LVO (n=47 patients, 33.8%).” The secondary
outcome measure was the predictive accuracy of
FAST-ED used by EMS personnel regarding
EVT.

The predictive accuracy for the primary and sec-
ondary outcome measures were evaluated using
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Figure 1.

Flow chart of the algorithm used in JoinTriage.

journals.sagepub.com/home/tan


https://journals.sagepub.com/home/tan

Therapeutic Advances in Neurological Disorders 14

"7 pPUB € U9aMm}aq paziwoloydip a1eds 03-1SV4 pue sisoubelp abieyosip 1euly uo paseq sdnoibgns jo uondiidsap Yyyim yJeys mol4 g ainbi4

uondajul 1oel| Areuln T=u -
ewNRIL T=U -

2InzIas T=U -

reluownaud T=u -

fesayduad ‘obIaA y=u -
uonoau| 1oel] Areuun T=u -
ewnel] T=u-

2doouAs T=u -

Japlosig wiojorewos z=u -
sisdas T=U -

INZI9s 9=U -

swoldwAs ayons [enpisay z=u -
ainjred [euay T=u -

eluownaud z=u -

uosupjred T=u -

aueIbIN €=U -

SIsuD anisuauadAH z=u -
paonpu| Bniqg ‘Ayredojeydasug g=u -
snireydasu3 T=u -

enuaweaq y=u -

uoirelpAyaq z=u -

$S99sqy [eigalad T=u -

VOl JO SIsousig-wapue] T=U -
uoISN[P20 YOd Z=U -

SwoldWAS [enpisay [eUONIPPY p=U -
epuswiaqg t=u -

uonesijeueday snoaueuods p=u -

10d uryarewsiiy inoyum
49< 18su0 woydwAs wouy swil €=u -
TAZT oujojsuoseayq
S[eJale||0D Poos) g=u -
uoIsn[P20-ZINl Z=U -
uoisn(pa0 AIaNy Jejiseg g=u -
g3 LSV4 Mo Jof suoseay

A

3]qISS800® 10U UOISN|290-Z A P=U -
10d Ul YarewsIn Inoynm

|rely pue pg< aby g=u -

SISUD anIsuapadAH T=u - Asled sjjog T=u - O/ 0u audsap woldwAs [ea110D G=U -

A —u- —u- U9< 19suo woldwAs woij swil G=u -

uonelpAysq z=u uoieodIxou| |oyodly ¢=u TAT ou Joj suoseay
A A A
_|_ _ 1 A
6=U sisAjoquioly /Z=U sisAjoquioiy 22=U sisAjoquioiy p=Uu sisAjoquioly
(%s°€) L=u (%0°12) 2v=u (%S ') 6=u (%S'T) €=u 0=U 1A3 0=U LAT 9T=U 1A3 €=U 1A3
aANIsOd asled anrebaN aniL BAISOd as[ed anrebaN aniL (%0°0T) 0Z=u (%G zy) g8=u (%0+T) 82=u (%0°€) 9=u

aAINISOd as[ed

anirehaN anil

SAINISOd aniL annehaN asfe4

1

ST V>
a3 ..__.w<u_

(%S'v2) 67=U
OIWIN

)
_

>
n_m_.h_mﬁ_

(%0°9) zT=U
HOI

)
_

i

A

A

V< T V>

a3 ..__.w<u_

(%G°2S) soT=U
OAT INoYIM S|y

)
_

1

T V>
n_m_..#mﬁ_

(%0°2T) ve=u
OAT YIMm S|V

)
|

ooz =u
SINZ Ag onS 8INdY
paloadsns yum syuaned

journals.sagepub.com/home/tan


https://journals.sagepub.com/home/tan

B Frank, T Lembeck et al.

receiver operating curve (ROC) analysis and the
area under the curve (AUC) c-statistics. Values
are presented together with the respective 95%
confidence intervals (CIs). To compare the
FAST-ED scale used by EMS personnel with the
results obtained from the examination of stroke
neurologists in hospital, a FAST-ED score was
calculated using the National Institute of Health
Stroke Scale (NIHSS) score at admission, as
described previously,* and analyzed using the
nonparametric Spearman coefficient. Rater agree-
ment for basic clinical information (age, intake of
oral anticoagulation, symptom onset) assessed by
EMS personnel and emergency neurologists was
calculated using Cohen’s Kappa statistics.

Based on the nature and distribution of the data,
descriptive statistics are presented as numbers
and percent, median with interquartile range
(IQR), or mean with standard deviation. Chi-
square tests were used for categorical variables,
and based on the distribution of the data, z-tests
or Mann—Whitney U tests were used for continu-
ous variables. Statistical analyses were performed
with SPSS (version 25.0; IBM Inc) and a two-
sided »p<0.05 was considered the minimal level
of statistical significance.

Results

Overall, we included 200 patients with suspected
acute stroke. Final discharge diagnosis was AIS in
139 patients (69.5%) and ICH in 12 patients
(6.0%). In 49 patients (24.5%), other diagnoses
were found which mimicked acute stroke in the
prehospital setting (Figure 2).

Assessment quality for clinical information
Assessment of prior anticoagulation by EMS per-
sonnel revealed poor inter-rater reliability with
emergency neurologists (Cohen’s Kappa=0.189;
sensitivity =88.2%, specificity=40.0%). Even
though oral anticoagulation was explained on the
app screen by listing the specific drugs, the false-
positive rate was 60%, which was mainly due to an
incorrect classification of antiplatelet drugs as oral
anticoagulation. In contrast, the assessment of age
showed high inter-rater agreement (Cohen’s
Kappa=0.780; n=137): there was no difference
between the assessment by EMS personnel and
emergency neurologists in 107 cases (78.1%), a
difference of 1 year in 20 cases (14.6%), and
2—10years in the remaining 10 cases (7.3%).

The time from symptom onset or the time last
seen well to admission showed fair inter-rater
agreement between the assessment by EMS per-
sonnel and emergency neurologists (Cohen’s
Kappa=0.378). Symptom onset or last seen well
was documented in 130/200 cases, both by EMS
personnel and emergency neurologists. In 51
cases (25.5%) there was no difference, in 31 cases
(15.5%) a difference of 1-30min, in 18 cases
(9.0%) a difference of 31-60 min, and in 32 cases
(16.0%) a difference of 61 min to 16h.

Predictive quality of FAST-ED for LVO
LVO-associated AIS was detected in 34 patients
(17.0%). Site of occlusion was internal carotid
artery in 7 patients (20.6%), proximal middle cer-
ebral artery (M1) in 9 patients (26.5%), second
segment of the middle cerebral artery (M2) in 14
patients (41.2%), and basilar artery in 4 patients
(11.8%). CTA was performed for LVO detection
in 92/139 (66.2%) patients with AIS and in 43/48
(89.5%) patients with AIS and prehospital
FAST-ED score =4. The five patients with AIS
with prehospital FAST-ED score =4 showed spon-
taneous, complete cessation of stroke symptoms
upon arrival at hospital and therefore did not receive
CTA; none of these patients had LVO emergency
Doppler/duplex ultrasound examination.

The FAST-ED score documented by EMS
showed strong correlation with the NITHSS score
evaluated at hospital arrival (r=0.755, p<0.001)
as well as with the FAST-ED score calculated
based on the NIHSS score at hospital arrival
(r=0.701, p<0.001). Median FAST-ED score
was significantly higher in patients with AIS with
LVO [5 (4-6)] and in patients with ICH [5 (4-6)]
than in patients with AIS without LVO [2 (1-3)]
or stroke mimics [1 (0-3)] (both p<<0.001).

In line with that, the area under ROC (c-statistics)
showed very strong prediction of LVO by the pre-
hospital FAST-ED [0.89 (95% CI=0.85-0.94)].
A FAST-ED cut-off at 4 correctly identified the
presence or absence of LVO in 158/200 patients
(accuracy=79.0%). 28/64 (43.8%) patients with
FAST-ED score =4 had LVO, compared to 6/136
(4.4%) patients with FAST-ED score <4 (Table
1, Figures 3 and 4). For a cut-off at 4, exclusion of
M2-occlusion from the LVO-definition resulted
in lower sensitivity (80.0% wersus 82.4%) and
specificity (73.3% oversus 78.3%; for details see
Supplemental Table 1).
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Table 1. True negatives (TN), false negatives (FNJ, true positives (TP), false positives (FP), sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV] of different cut-off values of the
FAST-ED scale for the detection of large vessel occlusion (defined as occlusion of the internal carotid artery,
first two segments of the middle cerebral artery (M1, M2], and basilar artery).

FAST-ED N TP FP TN FN Sensitivity (95% Cl)  Specificity (95% CI) PPV NPV
=1 170 34 136 30 0 100.0 (89.7-100.0)  18.1(12.5-24.8] 20.0 100.0
=2 126 34 92 74 0 100.0 (89.7-100.0)  44.6 (36.9-52.5) 27.0  100.0
=3 94 34 60 106 0 100.0 (89.7-100.0)  63.9 (56.1-71.2) 36.2 100.0
=4 64 28 36 130 6 82.4 (65.5-93.2) 78.3 (71.3-84.3) 43.8 95.6
=5 40 24 16 150 10 70.6 (52.5-84.9) 90.4 (84.8-94.4) 60.0 93.8
=6 21 12 9 157 22 35.3(19.8-53.5) 94.6(90.0-97.5) 57.1 87.7
7 8 4 4 162 30 11.8(3.3-27.5) 97.6 (94.0-99.3) 50.0 84.4

Cl, confidence interval; FAST-ED, Field Assessment Stroke Triage for Emergency Destination; FN, false negatives; FP,
false positives; NPV, negative predictive value; PPV, positive predictive value; TN, True negatives; TP, true positives.
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FAST-ED Scale

Figure 3. Sensitivity (squares), specificity (circles], and positive predictive value (triangles) of different cut-off
values of the FAST-ED scale for the detection of large vessel occlusion.

The various reasons for misclassification of
patients when FAST-ED was used are presented
in Figure 2. False positives were caused by the
entry of neglect or speech disturbances, although
no cortical involvement was detectable during
imaging (n=5), spontaneous recanalization of
LVO because clinical symptoms resolved during
transport (n=4), pre-existing dementia with
impaired speech comprehension/production
(n=4), or residual stroke symptoms (z=4). In
addition, 9/12 patients with ICH and 7/42 stroke

mimics reached a FAST-ED of =4. On the con-
trary, false-negative AIS-associated LVOs (6/34)
were explained by very good collateral blood sup-
ply according to computed tomography perfusion
imaging, occlusion in the M2-segment, or occlu-
sion of their basilar artery (each n=2).

Predictive value of FAST-ED for EVT
Overall, 19/200 patients underwent EVT.
FAST-ED revealed very good prediction of EVT
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Figure 4. Distribution of acute ischemic stroke with large vessel occlusion (AIS with LVO; black], without LVO
(AIS without LVO; gray), intracranial hemorrhage (ICH; dashed), and stroke mimics [mimic; white) across

FAST-ED scores.

with an area under ROC (c-statistics) of 0.82
(95% CI=0.74-0.89). A FAST-ED cut-off at 4
correctly classified 149/200 (74.5%) patients for
EVT. 16/64 (25.0%) patients with FAST-ED
score =4 received EVT, compared to 3/136
(2.2%) patients with FAST-ED score <4. As a
result, sensitivity was 84.2% (95% CI=60.4—
96.6), specificity was 73.5% (95% CI=66.4—
79.8), positive predictive value was 25.0% (95%
CI=19.6-31.3), and negative predictive value
was 97.8% (95% CI=94.0-99.2).

Hypothetical prehospital stroke triage model

On the basis of our data, we calculated the
expected benefit of prehospital stroke triage in an
urban setting with multiple stroke units in the
surrounding area. Thus, differences in transpor-
tation time to CSCs and stroke units without the
possibility for EVT and neurosurgical care (refer-
ral centers) were considered negligible. In our
sample, median transportation time from emer-
gency site to hospital was 7.8 min (IQR=5.9—
11.6). For this model, we assumed that stroke
symptoms started in the catchment area of a
referral center. We compared the following two
scenarios: (A) All patients with acute stroke
symptoms would be transferred to a referral
center without considering initial FAST-ED
score. Patients with LVO and patients with major
ICH (defined as ICH and FAST-ED =4) would

be secondarily transferred to a CSC. (B) Patients
with FAST-ED =4 would be directly transported
to the CSC and only patients with a FAST-ED <4
would be admitted to the referral center. In this
model, only patients with LVO and FAST-ED <4
would be secondarily transferred to a CSC.

In scenario A, 43/200 patients (21.5%) would
require secondary transportation (ICH=9 and
AIS with LVO=34). In scenario B, 64/200
(32.0%) patients would be directly transported to
CSC of whom 28/200 patients with LVO (14.0%)
could receive EVT immediately. Among the
remaining 36 non-LVO cases transported to the
CSC, 9 major ICH should be expected. Only
6/200 patients (3.0%) would require secondary
transportation, resulting in an absolute risk reduc-
tion of 18.5% for secondary transportation. Thus,
the number needed to screen in order to prevent
secondary transportation would be 5.

Discussion

We describe the first results of a smartphone app-
driven prehospital FAST-ED examination of
patients with suspected stroke by EMS personnel.
In a novel approach, we successfully combined the
smartphone app-guided assessment with a medi-
cal smartphone messaging service. This concept
allows digital transmission of the assessment
results by EMS personnel before arrival at the
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hospital. Since the results of the prehospital assess-
ment are sent to a group chat involving stroke
physicians and neurointerventionalists, the simul-
taneous alarming of the stroke team is assured.

The implementation of the FAST-ED scale in a
real-world urban setting showed very good accu-
racy in identifying stroke patients with LVO (sen-
sitivity 82% and specificity 78%) with an AUC of
0.89. Our results are in line with prior validation
studies, in which FAST-ED scores were calcu-
lated based on NIHSS results on admission
(0.64-0.91).%45° In contrast to these prior retro-
spective validation studies of FAST-ED, the
examination of neglect and denial was omitted, if
the patient had either aphasia or in the absence of
arm weakness. Despite faster assessment, the pre-
dictive accuracy remained consistent. Together
with the already in-field-validated Rapid Arterial
Occlusion Evaluation (RACE) scale, test quality
of the app-based FAST-ED is highest among
LVO recognition scores.> In a large prehospital
EMS validation study, the RACE scale detected
LVO at a cut-off =5 with a sensitivity of 84% and
specificity of 60% (AUC=0.77).7 Specificity of
the FAST-ED in our study might have been
higher than that of the RACE scale, as it includes
less items to test motor function (i.e. leg move-
ment), which are less specific for LVO than corti-
cal signs. For the purpose of prehospital triage
scores, a certain amount of false-positive results is
acceptable though, as a relevant proportion of
non-LVO patients with FAST-ED =4 are attrib-
uted to ICH (25% in our sample). These patients
are known to benefit from direct transport to a
CSC, as they are more likely to receive neurosur-
gical and endovascular treatments. 10

In our study, sensitivity to identify patients for
EVT was satisfying. FAST-ED =4 correctly
identified 84% of the patients who finally received
EVT and thus was comparable with prior EMS
validation studies for LVO recognition scores.”-°

As in this non-randomized prospective study the
impact on prehospital patient pathways could not
be tested directly, a hypothetical prehospital
stroke triage model is presented. Under the
assumption that LVO-associated stroke and
major ICH would require special care of a CSC,
prehospital stroke triage with FAST-ED and a
cut-off at 4 could decrease the rate of secondary
transportation from 21.5% to 3.0%. Every fifth
patient that is screened would avoid one

unnecessary secondary transport to a CSC (num-
ber needed to screen).

While the recently completed randomized
Spanish RACECAT trial (NCT02795962) and
the ongoing Danish TRIAGE-STROKE trial
(NCTO03542188) have aimed to investigate the
potential benefit of directing EVT candidates
directly to CSCs in rural areas, prehospital stroke
triage in areas with a high density of stroke units
and CSCs has been neglected so far. In contrast
to rural areas with an inherent risk of prolonged
treatment delay for IVT by bypassing smaller
stroke units, in urban areas like the German Ruhr
area (Ruhrgebiet, Germany), the additional trans-
portation time for direct transport to the CSCs is
negligible: In the city of Essen, the mean trans-
portation time for patients with AIS from the
emergency site to the hospital is markedly below
10min, and CSCs and referral centers are usually
located in the immediate vicinity. Data from a
prior prospective observational study from our
region showed a median difference of 83 min
from symptom onset to groin puncture for direct
transfer to CSC for EVT in comparison to admis-
sion to a referral center and subsequent second-
ary transportation.!! However, the relatively high
number of stroke patients in urban areas should
be taken into account, so that the redirection of
patients with AIS is associated with the risk of
unnecessary flooding of CSCs. In our model, the
rate of patients without LVO-associated AIS or
ICH redirected to CSC was acceptably low with a
rate of 13.5%.

Limitations of our analysis are related to the non-
randomized design of this single-center observa-
tional study and might reduce the generalizability
of our data. Even though we assessed the test
quality of FAST-ED in a patient cohort of a uni-
versity CSC, at the time of trial conduct patients
were transported to our hospital based on the site
of emergency and not based on the level of stroke
severity. Finally, our data are not able to give
information about a possible improvement in
time metrics or clinical outcome. Thus, a rand-
omized trial is necessary to evaluate the clinical
and economic impact of prehospital stroke triage
in our urban setting.

Conclusion
These first results of the use of a smartphone app-
guided stroke triage by EMS personnel showed
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good quality of the FAST-ED to identify patients
with LVO. In addition, we could prove the feasi-
bility for the use of a medical messaging service in
prehospital stroke care. On this basis, a rand-
omized trial evaluating the clinical benefit of tri-
age performed by EMS personnel in patients with
suspected acute stroke is in preparation.
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