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BACKGROUND: Differences in clinical presentation of acute ischemic stroke between men and women may affect prehospital
identification of anterior circulation large vessel occlusion (aLVO). We assessed sex differences in diagnostic performance
of 8 prehospital scales to detect alLVO.

METHODS: We analyzed pooled individual patient data from 2 prospective cohort studies (LPSS [Leiden Prehospital Stroke
Study] and PRESTO [Prehospital Triage of Patients With Suspected Stroke Study]) conducted in the Netherlands between
2018 and 2019, including consecutive patients >18 years suspected of acute stroke who presented within 6 hours after
symptom onset. Ambulance paramedics assessed clinical items from 8 prehospital aLVO detection scales: Los Angeles Motor
Scale, Rapid Arterial Occlusion Evaluation, Cincinnati Stroke Triage Assessment Tool, Cincinnati Prehospital Stroke Scale,
Prehospital Acute Stroke Severity, gaze-face-arm-speech-time, Conveniently Grasped Field Assessment Stroke Triage, and
Face-Arm-Speech-Time Plus Severe Arm or Leg Motor Deficit. We assessed the diagnostic performance of these scales for
identifying aLVO at prespecified cut points for men and women.

RESULTS: Of 2358 patients with suspected stroke (median age, 73 years; 47% women), 231 (10%) had alVO (100/1114
[9%] women and 131/1244 [11%] men). The area under the curve of the scales ranged from 0.70 (95% Cl, 0.65-0.75)
to 0.77 (95% ClI, 0.73-0.82) in women versus 0.69 (95% Cl, 0.64-0.73) to 0.75 (95% CI, 0.71-0.79) in men. Positive
predictive values ranged from 0.23 (95% Cl, 0.20-0.27) to 0.29 (95% CI, 0.26-0.31) in women versus 0.29 (95% CI,
0.24-0.33) to 0.37 (95% Cl, 0.32-0.43) in men. Negative predictive values were similar (0.95 [95% Cl, 0.94-0.96] to 0.98
[95% ClI, 0.97-0.98] in women versus 0.94 [95% Cl, 0.93-0.95] to 0.96 [95% Cl, 0.94-0.97] in men). Sensitivity of the
scales was slightly higher in women than in men (0.53 [95% Cl, 0.43-0.63] to 0.76 [95% Cl, 0.68-0.84] versus 0.49 [95%
Cl, 0.40-0.57] to 0.63 [95% ClI, 0.55-0.73]), whereas specificity was lower (0.79 [95% Cl, 0.76-0.81] to 0.87 [95% CI,
0.84-0.89] versus 0.82 [95% ClI, 0.79-0.84] to 0.90 [95% CI, 0.88-0.91]). Rapid arterial occlusion evaluation showed the
highest positive predictive values in both sexes (0.29 in women and 0.37 in men), reflecting the different event rates.

CONCLUSIONS: aLVO scales show similar diagnostic performance in both sexes. The rapid arterial occlusion evaluation scale
may help optimize prehospital transport decision-making in men as well as in women with suspected stroke.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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Nonstandard Abbreviations and Acronyms

aLvo anterior circulation large vessel occlusion

EVT endovascular thrombectomy

LPSS Leiden Prehospital Stroke Study

PPV positive predictive value

PRESTO Prehospital Triage of Patients With
Suspected Stroke Study

RACE Rapid Arterial Occlusion Evaluation

or patients with acute ischemic stroke with anterior cir-

culation large vessel occlusion (aL\VO) is strongly time-
dependent!'? Therefore, several prehospital scales have
been developed to identify patients with al\VO enabling
direct transportation to an EVT-capable stroke center, with
subsequent reduced time delays in the initiation of EVT.

Te clinical benefit of endovascular thrombectomy (EVT)
f

See related article, p 555

It is unknown whether differences according to sex
affect the diagnostic performance of these alVO scales.
In a recent meta-analysis on sex differences in clinical
presentation of acute stroke, we found that focal stroke
symptoms, including hemiparesis, are less common in
women than in men, whereas the opposite holds for non-
focal symptoms.® Stroke presentation with nonfocal symp-
toms is associated with a higher risk of misdiagnosis.*
Interestingly, a previous cohort study found that women
under 70 with stroke were more likely to be diagnosed by
paramedics with conditions other than stroke.® In addition,
the higher frequency of stroke mimics in women could
also affect diagnostic performance of these scales.®

Therefore, we aimed to evaluate the sex-specific diag-
nostic performance of 8 commonly used alVO scales.”'*

METHODS
Data Availability Statement

In compliance with Dutch law, patient data cannot be made
available, since participants were not informed during the opt-
out procedure about the public sharing of their individual par-
ticipant data in deidentified form. The syntax and output files
of the statistical analyses can be made available from the cor-
responding author upon reasonable request.

Study Design and Study Population

This study followed the STARD (Standards for Reporting of
Diagnostic Accuracy Studies) reporting guideline for diagnos-
tic accuracy studies (Supplemental Material).' We used pooled
data from the LPSS (Leiden Prehospital Stroke Study) and the
PRESTO study (Prehospital Triage of Patients With Suspected

Stroke. 2024;55:5648-554. DOI: 10.1161/STROKEAHA.123.044898

Sex and Prehospital Identification of LVO

Stroke).'®'” Both were prospective, multicenter, observational
cohort studies, which included patients aged 18 years and older
with suspicion of acute stroke as assessed by ambulance para-
medics and who presented within 6 hours after symptom onset.
Ambulance paramedics conducted assessments for all patients
with suspected stroke in the prehospital setting, examining clin-
ical items of prehospital alVO detection scales. In PRESTO, we
assessed the following 9 items: facial palsy, arm motor function,
leg motor function, abnormal speech, gaze deviation, agnosia,
grip strength, answering questions, and following commands.
The LPSS study included these and added sensory deficits
and tactile extinction assessments. An overview of the included
clinical items in each scale is provided in Table S1. Stroke sus-
picion was defined by a positive Face-Arm-Speech-Time test
(PRESTO) or any other deficits suspected for stroke (LPSS).
Data were obtained from 15 hospitals in 4 ambulance regions
in the southwest of the Netherlands from 2018 to 2019.

Data

Available data in the pooled LPSS/PRESTO database included
sex, age, baseline blood pressure, prehospital stroke scale
assessment by paramedics, stroke severity according to the
National Institutes of Health Stroke Scale at the emergency
department, scores on the individual National Institutes of
Health Stroke Scale items, medical history, medication use, pre-
stroke modified Rankin Scale score, and center type (primary
stroke center versus comprehensive stroke center).'81°

alLVO Scales

Ambulance paramedics used a mobile application to score
clinical items on scene or during transport before hospital
arrival, which enabled reconstruction of 8 alVO scales: Los
Angeles Motor Scale/ Rapid Arterial Occlusion Evaluation
(RACE),? Cincinnati Stroke Triage Assessment Tool,® Cincinnati
Prehospital Stroke Scale,'® Prehospital Acute Stroke Severity,'!
gaze-face-arm-speech-time,'?> Conveniently Grasped Field
Assessment Stroke Triage,'® and face-arm-speech-time plus
severe arm or leg motor deficit.'

All scales had a prespecified cut point to detect aLVO, except
for the face-arm-speech-time plus severe arm or leg motor defi-
cit test, which required a positive FAST-test and severe paresis
of at least 1 limb to generate a positive face-arm-speech-time
plus severe arm or leg motor deficit test score. For the Cincinnati
Prehospital Stroke Scale, we used a modified cut point of >3, as
this cut point has previously been suggested for LVO detection.?

Outcome

The main outcome was a clinical diagnosis of ischemic stroke
combined with alVO on computed tomography angiography
(intracranial carotid artery, tandem intracranial carotid artery,
M1/M2 segments of the middle cerebral artery, and A1/A2
segments of the anterior cerebral artery) based on local assess-
ment (LPSS) or assessment by an Imaging Core Laboratory
(PRESTO). Diagnostic performance of the 8 alVO scales was
assessed separately for men and women in terms of area under
the curve, sensitivity, specificity, positive predictive value (PPV),
and negative predictive value using the cut points defined in
the original studies, except for the modified cut point for the
Cincinnati Prehospital Stroke Scale.

March 2024 549

$3IN3IIS
NOILYINdOd ANY TVIINITD


https://www.ahajournals.org/journal/str/10.1161/STROKEAHA.124.046407
https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.044898
https://www.ahajournals.org/doi/suppl/10.1161/STROKEAHA.123.044898

CLINICAL AND POPULATION

SCIENCES

202 ‘8 Yo |\l uo Aq Blio'sfeuinofeye//:dny woly pspeojumod

Ali et al

Statistical Analysis

We reported baseline characteristics of men and women as
number (%), mean (SD), or median (interquartile range) as
appropriate. A 2-sided £<0.05 was considered statistically sig-
nificant for baseline characteristics.

Diagnostic performance of alVO scales was assessed for
men and women separately, with corresponding 95% Cls by
computing 10 000 stratified bootstrap replicates. The y? test
was used to compare performance measures between sexes.

A 2-sided <0.05 was considered statistically significant
with a Benjamini-Hochberg multiple test correction to control
the study wise false discovery rate for each performance mea-
sure separately?!

Multiple imputation was performed for missing clinical items
of alVO scales in the LPSS study using the mice package gen-
erating 5 imputation datasets with plausible values for these
missing items. Each data set was created through an imputa-
tion model that estimated the missing values based on other
observed variables. We then calculated performance metrics
(area under the curve, sensitivity, specificity, PPV, and nega-
tive predictive value) for each alVO scale separately across all
5 imputed datasets. These individual results were pooled into
a single summary using Rubin Rules by calculating the mean
values and mean 95% Cls of these measures across the data-
sets. In PRESTO, there were no missing items. Statistical analy-
ses were performed using R version 4.1.2 (R Foundation for
Statistical Computing).

Details of missing data per scale are provided in Table S2,
while Table S3 shows missing scores for each prehospital
alVO scale stratified by sex. Diagnostic performance of scales,
stratified by cohort, is in Tables S4 and Sb, and for the sub-
group of patients with confirmed stroke in Table S6, including
ischemic stroke, intracranial hemorrhage, and transient isch-
emic attack.

Ethical Statement

The LPSS and PRESTO studies were reviewed by the relevant
medical ethical review committees and approved by the institu-
tional review boards of the participating centers. The need for
informed consent was waived. More detailed information about
these methods is described elsewhere.'®'”

Sex and Prehospital Identification of LVO

RESULTS

Of 2358 patients with suspected stroke, 1114 (47%)
were women, and median (IOR) age was 73 (61-81)
years (Figure). Women less often had a medical history
of hyperlipidemia (62% versus 57%; P=0.005), myocar-
dial infarction (6% versus 15%; £<0.001), and periph-
eral arterial disease (3% versus 5%; P=0.02) than men
(Table 1). In addition, the use of antiplatelet therapy was
less prevalent in women (34% versus 39%; P=0.004),
whereas a moderate to severe prestroke disability (modi-
fied Rankin Scale score, 3-5) was more prevalent in
women than in men (17% versus 12%; A<0.001).

The median National Institutes of Health Stroke
Scale score at admission was similar in men and women
(median, 2 [IQR, 0-6] in women versus 2 [IOR, 0-5] in
men; P=0.52). Women had a slightly lower frequency of
dysarthria (29% versus 33%; P=0.08). Aimost the same
proportion of women and men first presented in a pri-
mary stroke center (44% versus 45%; P=0.56).

Outcome

Overall, 231 patients received a diagnosis of ischemic
stroke with al\VO. The prevalence of alVO was some-
what lower among women (100/1114 [9%]) than men
(18171244 [11%]; Table 2) but similar among women
(100/460 [22%)]) and men (131/602 [22%]) diagnosed
with ischemic stroke. There were substantial differences in
diagnosis between men and women. Stroke mimics were
diagnosed more frequently in women (36% versus 26%;
P<0.0001), whereas non-aLVO ischemic stroke was diag-
nosed less frequently in women than in men (32% versus
38%; P=0.005).

Scale Performance

The discriminative abilities of the individual scales ranged
from an area under the curve of 0.70 (95% Cl, 0.65-0.75)

2007 patients with suspected
stroke assessed by ambulance
paramedics in LPSS

1314 patients with suspected
stroke assessed by ambulance
paramedics in PRESTO

A4

3321 available patients

Excluded from the analysis:
1 patient <18 years

\ 4

2358 patients
included in current study

962 patients with onset-to-ambulance-arrival time >6
hours or unknown onset time

Figure. Flow diagram of patients in the LPSS (Leiden Prehospital Stroke Study) and PRESTO study (Prehospital Triage of

Patients With Suspected Stroke).
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Table 1. Baseline Characteristics of the Participants
Stratified by Sex
All Women Men
(n=2358) | (n=1114) | (n=1244) | Pvalue
Age, y; median (IQR) 73 (61-81) |73 72 (62-80) | 0.012
(60-82)
Systolic blood pressure, | 162 (30) 164 (32) | 160 (28) 0.234
mm Hg; mean (SD)*
Diastolic blood pressure, | 88 (17) 87 (18) 88 (17) 0.715
mm Hg; mean (SD)t
NIHSS score (median 2 (0-5) 2 (0-6) 2 (0-5) 0.516
[lARD*
Medical history
Ischemic stroke or 706/2345 316/1107 | 390/1238 | 0.274
TIA§ (80.1) (28.5) (31.5)
Intracerebral 63/2355 35/1114 | 28/1241 0.184
hemorrhage (2.7) (3.1) (2.3)
Atrial fibrillation 358/2346 158/1110 | 200/1236 | 0.19
(15.3) (14.2) (16.2)
Diabetes 469/2347 211/1112 | 258/1235 | 0.25
(20.0) (19.0) (20.9)
Hyperlipidemia 1281/2342 | 573/1109 | 708/1233 | 0.005
(54.7) (51.7) (57.4)
Hypertension 1432/2346 | 676/1111 | 756/1235 | 0.86
(61.0) (60.8) (61.2)
Myocardial infarction 259/2340 | 71/1105 | 188/1235 |<0.001
(11.1) (6.4) (15.2)
Peripheral arterial 89/2310 31/1089 | 58/1221 0.018
disease (3.9) (2.8) (4.8)
Medication use
Antiplatelets 858/2335 372/1103 | 486/1232 | 0.004
(36.7) (33.7) (39.4)
Coumarin 193/2327 83/1099 110/1228 | 0.220
(8.3) (7.6) (9.0)
DOAC 189/2327 78/1099 111/1228 | 0.087
(8.1) (7.1) (9.0)
Prestroke mRS
mRS score 0 to 2 1861/2175 | 854/1030 | 1007/1145 | <0.001
(85.6) (82.9) (87.9)
mRS score 3t0 5 313/2174 175/1029 | 138/1145
(14.4) (17.0) (12.1)
NIHSS items (>0p) from admission||
1a. LOC 161/2356 77/1113 84/1243 0.496
(6.8) (6.9) (6.8)
1b. LOC questions 466/2356 223/1113 | 243/1243 | 0.084
(19.8) (20.0) (19.5)
1c. LOC commands | 340/2356 |166/1113 | 175/1243 | 0.784
(14.4) (14.9) (14.1)
2. Gaze 320/2356 162/1113 | 158/1243 | 0.411
(13.6) (14.6) (12.7)
3. Visual 279/2356 123/1113 | 156/1243 | 0.314
(11.8) (11.1) (12.6)
4. Facial palsy 742/2356 340/1113 | 402/1243 | 0.728
(31.5) (30.5) (32.3)
S5a. Arm, left 472/2355 225/1112 | 247/1243 | 0.711
(20.0) (20.2) (19.9)
5b. Arm, right 407/2355 191/1112 | 216/1243 | 0.051
(17.3) (17.2) (17.4)
6a. Leg, left 374/2356 186/1113 | 188/1243 | 0.086
(15.9) (16.7) (15.1)
(Continued)
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Table 1. Continued

All Women Men
(n=2358) | (n=1114) | (n=1244) | Pvalue

6b. Leg, right 355/2355 173/1112 | 182/1243 | 0.815
(15.1) (15.6) (14.6)

7. Ataxia 251/2356 101/1118 | 150/1243 | 0.061
(10.7) 9.1) (12.1)

8. Sensory 477/2356 221/1113 | 256/1243 | 0.502
(20.2) (19.9) (20.6)

9. Best language 531/2356 256/1113 | 275/1243 | 0.238
(22.5) (238.0) (22.1)

10. Dysarthria 732/2356 327/1113 | 405/1243 | 0.079
(81.1) (29.4) (32.6)

11. Extinction or 246/2356 114/1113 | 132/1243 | 0.603

inattention (10.4) (10.2) (10.6)
Center type

Primary stroke center | 1048/2358 | 488/1114 | 560/1244 | 0.56
(44.4) (43.8) (45.0)

Comprehensive stroke | 1310/2358 | 626/1114 | 684/1244

center (55.6) (56.2) (55.0)

Data are n/N (%), unless otherwise specified. DOAC indicates direct oral anti-
coagulants; EVT, endovascular thrombectomy; IQR, interquartile range; LOC, level
of consciousness; LPSS, Leiden Prehospital Stroke Study; mRS, modified Rankin
Scale; NIHSS, National Institutes of Health Stroke Scale; PRESTO, Prehospi-
tal Triage of Patients With Suspected Stroke Study; and TIA, transient ischemic
attack.

*Missing values, n (%): 32 (1.4%) vs 16 (1.4%) vs 16 (1.3%).

tMissing values, n (%): 32 (1.4%) vs 16 (1.4%) vs 16 (1.3%).

$Missing values, n (%): 3 (0.1%) vs 2 (0.2%) vs 1 (0.1%).

§For LPSS: history of ischemic stroke or transient ischemic attack were avail-
able for the analysis. For PRESTO: only history of ischemic stroke was available
for the analysis.

[IAIl NIHSS items were categorized as positive if scoring >0 points.

for the Conveniently Grasped Field Assessment Stroke Tri-
age scale to 0.77 (95% ClI, 0.73-0.82) for the Los Ange-
les Motor Scale in women. In men, the AUC ranged from
0.69 (95% Cl, 0.64-0.73) for the Cincinnati Stroke Triage
Assessment Tool scale to 0.75 (95% ClI, 0.71-0.79) for
the RACE scale (Table 3). PPV of the scales ranged from
0.23 (95% Cl, 0.20-0.27) to 0.29 (95% CI, 0.26-0.31) in
women versus 0.29 (95% ClI, 0.24-0.33) to 0.37 (95%
Cl,0.32-0.43) in men, with RACE having the highest PPV
in both sexes (0.29 in women and 0.37 in men). Negative
predictive value were similar (0.95 [95% Cl, 0.94-0.96] to
0.98 [95% ClI, 0.97-0.98] in women versus 0.94 [95% Cl|,
0.93-0.95] to 0.96 [95% Cl, 0.94-0.97] in men). Sensitiv-
ity of the scales was slightly higher in women than in men
(0.53 [95% ClI, 0.43-0.63] to 0.76 [95% ClI, 0.68-0.84]
versus 0.49 [95% Cl, 0.40-0.57] to 0.63 [95% CI, 0.55—
0.73]), whereas specificity was lower (0.79 [95% ClI, 0.76~
0.81] to 0.87 [95% CI, 0.84—-0.89] versus 0.82 [95% Cl|,
0.79-0.84] to 0.90 [95% ClI, 0.88-0.91)).

The only statistically significant difference between
sexes was the sensitivity of the Los Angeles Motor Scale,
which was substantially higher in women than in men
(0.76 versus 0.63; P=0.02). Results were largely similar
following stratification for cohort (Tables S4 and Sb) and
within the subgroup of patients with confirmed stroke
(Table S6).
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Table 2. Final Diagnosis Stratified by Sex

All Women Men

(n=2358) (n=1114) (n=1244) P value*
Ischemic stroke 231 (9.8) 100 (9.0) 131 (10.5) 0.21
with alVO
Ischemic stroke 831 (35.2) 360 (32.3) 471 (37.9) 0.005
without alVO
Intracranial 174 (7.4) 80 (7.2) 94 (7.6) 0.73
hemorrhage
TIA 400 (17.0) 176 (15.8) 224 (18.0) 0.16
Stroke mimic 722 (30.6) 398 (35.7) | 324 (26.0) | <0.0001

Data are n (%). aLVO indicates anterior circulation large vessel occlusion; and
TIA, transient ischemic attack.
“x? test to compare final diagnosis for men and women.

DISCUSSION

In this pooled analysis with individual patient data of 2 pro-
spective cohort studies, we found similar diagnostic per-
formance of 8 commonly used al VO scales with generally
high detection rates of aL\VO in both men and women. The
RACE scale had the highest PPV in both sexes along with
the highest negative predictive value as well.

We found only minor sex differences in the performance
of alVO scales. One potential rationale for this observa-
tion is that these scales typically encompass focal corti-
cal deficits (such as head or gaze deviation, aphasia, or
neglect), which our prior research revealed to be compa-
rable between men and women in the context of stroke
presentation. Furthermore, it is worth noting that the major-
ity of alVO scales do not encompass focal deficits of the
posterior circulation (like visual disturbances) or nonfocal
and subcortical neurological deficits, both of which our
earlier investigation showed to diverge between men and
women during stroke presentation. Only the Conveniently
Grasped Field Assessment Stroke Triage scale contained
the nonfocal item level of consciousness, but no other
nonfocal neurological deficits were included in other alVO
scales. We also found that the RACE scale outperforms all
other scales, which might be related to the composition of
this scale. Different aspects of RACE such as the inclu-
sion of cortical deficits (ie, aphasia, neglect, and gaze palsy)
in combination with arm and leg motor deficits, which are
sensitive indicators for LVO, and the large number of items
to be assessed on a wide range scale may have maximized
its ability to detect al VO compared with other scales.®

In a secondary analysis of the RACECAT trial (Trans-
fer to the Closest Local Stroke Center vs Direct Transfer
to Endovascular Stroke Center of Acute Stroke Patients
With Suspected Large Vessel Occlusion in the Catalan
Territory) in Catalonia, Spain, investigating prehospi-
tal transfer protocols in patients with spontaneous ICH,
it was found that among 302 included patients, direct
transfer to an EVT-capable center resulted in worse func-
tional outcomes at 90 days compared with local transfer.?®
Bypassing the closest stroke center reduced chances of
functional independence at 90 days for patients with ICH.
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Delays in early blood pressure control and anticoagula-
tion reversal at the closest center may have contributed to
hematoma expansion and worsened outcomes.

The transferability of the RACECAT trial results from
Catalonia, Spain, to the Netherlands is limited due to
variations in the geographic distribution and proximity of
local stroke centers to EVT-capable centers. The nonur-
ban setting in Catalonia, where most local stroke centers
were over 30 minutes away from EVT-capable centers,
contrasts with prehospital LVO stroke triage protocols.

Table 3. Diagnostic Performance of the Scales According to
Prespecified Cut Points Stratified by Sex

AUC (95% | Sensitivity Specificity | PPV (95% | NPV (95%
Scale ch*t (95% Cht (95% Cht | CDt cht
Women (n=1114)
LAMS >4 | 0.77 0.76 0.79 0.26 0.97
(0.73-0.82) | (0.68-0.84)+§ | (0.76-0.81) | (0.23-0.29> | (0.96-0.98)
RACE>5 | 0.76 0.68 0.84 0.29 0.98
(0.71-0.81) | (0.59-0.77) (0.82-0.86) | (0.26-0.31) | (0.97-0.98)
C-STAT 0.71 0.63 0.80 0.23 0.96
>2 (0.66-0.76) | (0.54-0.73) (0.78-0.82) | (0.20-0.27) | (0.95-0.96)
CPSS >3 | 0.71 0.59 0.84 0.24 0.96
(0.66-0.76) | (0.49-0.69) (0.82-0.86) | (0.22-0.27) | (0.95-0.97)
PASS >2 | 0.72 0.65 0.80 0.24 0.96
(0.67-0.77) | (0.56-0.74) (0.77-0.82) | (0.21-0.30) | (0.94-0.97)
G-FAST 0.75 0.70 0.80 0.28 0.96
>3 (0.70-0.79) | (0.61-0.79) (0.77-0.82) | (0.22-0.34) | (0.95-0.97)
CG-FAST | 0.70 0.53 0.87 0.28 0.95
>4 (0.65-0.75) | (0.43-0.63) (0.84-0.89) | (0.23-0.31) | (0.94-0.96)
FAST- 0.73 0.64 0.82 0.26 0.96
PLUS (0.68-0.78) | (0.55-0.73) (0.79-0.84) | (0.22-0.30) | (0.95-0.96)
positive
Men (n=1244)
LAMS >4 | 0.73 0.63 0.82 0.30 0.95
(0.68-0.77) | (0.55-0.73)¥§ | (0.79-0.84) | (0.26-0.33) | (0.94-0.96)
RACE>5 |0.75 0.62 0.82 0.37 0.96
(0.71-0.79) | (0.55-0.71) (0.79-0.84) | (0.32-0.43) | (0.94-0.97)
C-STAT 0.69 0.62 0.82 0.29 0.94
>2 (0.64-0.73) | (0.53-0.70) (0.80-0.84) | (0.24-0.33) | (0.93-0.95)
CPSS >3 | 0.69 0.51 0.88 0.32 0.94
(0.65-0.74) | (0.45-0.61) (0.86-0.90) | (0.27-0.37) | (0.93-0.95)
PASS >2 | 0.71 0.59 0.84 0.30 0.95
(0.67-0.76) | (0.50-0.67) (0.82-0.87) | (0.26-0.33) | (0.93-0.96)
G-FAST 0.73 0.63 0.83 0.30 0.95
>3 (0.69-0.77) | (0.55-0.71) (0.82-0.85) | (0.26-0.34) | (0.94-0.96)
CG-FAST | 0.69 0.49 0.90 0.36 0.94
>4 (0.65-0.74) | (0.40-0.57) (0.88-0.91) | (0.30-0.42) | (0.93-0.95)
FAST- 0.70 0.54 0.86 0.30 0.94
PLUS (0.65-0.74) | (0.45-0.63) (0.83-0.87) | (0.26-0.35) | (0.93-0.95)
positive

AUC indicates area under the curve; CG-FAST, Conveniently Grasped Field
Assessment Stroke Triage; CPSS, Cincinnati Prehospital Stroke Scale; C-STAT,
Cincinnati Stroke Triage Assessment Tool; FAST-PLUS, Face-Arm-Speech-Time
plus severe arm or leg motor deficit; G-FAST, gaze-face-arm-speech-time; LAMS,
Los Angeles Motor Scale; NPV, negative predictive value; PASS, Prehospital
Acute Stroke Severity; PPV, positive predictive value; and RACE, Rapid Arterial
Occlusion Evaluation.

*AUC at cut point: (sensitivity+specificity)/2.

195% Cl based on 10.000 stratified bootstrap replicates.

$P=0.02, adjusted using the Benjamini-Hochberg method for multiple test
correction.

§Statistical significance between men and women.
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These protocols usually advise bypassing non—EVT-
capable centers only when transport to the closest
EVT-capable stroke center would take <30 minutes.
The observed outcomes in the RACECAT trial may be
influenced by the nonurban characteristics and extended
distances between local stroke centers and EVT-capable
centers in the study area, aspects that do not align with
situations in more urban or differently structured health
care systems, such as those in the Netherlands.

Contrary to our expectation, we consistently observed a
somewhat higher sensitivity and slightly lower specificity of
alVO scales in women. The lower specificity may be due to
the higher frequency of stroke mimics in women with sus-
pected stroke. Another factor contributing to more positive
test results is the frequency of hemiparesis. Notably, in the
group of patients with suspected stroke as assessed by
ambulance paramedics, the final diagnosis was indeed a
stroke in 64% of women and 74% of men. Early iden-
tification and triage of patients with LVO are crucial for
swift access to specialized stroke centers, improving the
chances of successful interventions and overall outcomes.
However, the higher rate of stroke mimics in women may
lead to suboptimal resource utilization, potentially causing
treatment delays for those with actual strokes. Addressing
this discrepancy necessitates targeted educational initia-
tives for ambulance paramedics to improve their ability to
differentiate between stroke and mimics, ultimately con-
tributing to improved prehospital triage.

While numerous studies on performance of alVO
scales in a population of patients with suspected stroke
have been published, we found only 1 publication, which
reported on sex differences in prehospital triage of
patients with suspected stroke.?* This Swedish prospec-
tive observational cohort study included 2905 patients
and investigated the Stockholm Stroke Triage System
in which assessment of hemiparesis is combined with
teleconsultation. No significant sex differences in perfor-
mance metrics were observed. There were substantial dif-
ferences in performance between the Stockholm Stroke
Triage System in the Swedish study and the alVO scales
evaluated in our study. However, because the Stockholm
Stroke Triage System was a teleconsultation-based tri-
age system, direct comparison between this system and
the scales evaluated in our study is not possible.

This study has several limitations. First, we only included
suspected patients with stroke who presented within 6 hours
after symptom onset because of the availability of computed
tomography angiography, which was not routinely performed
outside the 6-hour time window, resulting in 962 patients
being excluded. This time restriction limits generalizability for
patients presenting outside 6 hours after onset. However,
we do not have reasons to assume that after this arbitrary
time frame scale performance related to sex will be different
than our findings. Second, we lack information on patients
not identified by ambulance paramedics on the scene, as our
data are limited to those with a suspicion of acute stroke as
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assessed by ambulance paramedics. Patients not meeting
these criteria, whether arriving at the hospital for a different
reason or independently at the emergency department with-
out ambulance involvement, were not included in our studies.
Third, alVO scale scores were missing for 5% to 15% of the
patients, and there were no substantial sex differences in
missing alVO scale scores. Fourth, 2 scales (the Gaze, Facial
Asymmetry, Level of Consciousness, Extinction/Inattention
scale, and the Field Assessment Stroke Triage for Emer-
gency Destination scale) could not be investigated in the
pooled database, because these could not be reconstructed
from the PRESTO data.?5?° Fifth, information on gender was
not recorded in our study. Consequently, our results cannot
be extrapolated to gender-diverse populations.

The strengths of our study are our large real-world
population including all patients with suspected stroke
triaged in the field by ambulance paramedics. Therefore,
our study provides a fair clinical evaluation of diagnostic
performance of scales as used in prehospital clinical prac-
tice. In addition, our large sample size allowed us to study
diagnostic performance of scales with sufficient precision.
Last, collection of data was conducted in a prospective
manner, which limited the amount of missing data.

CONCLUSIONS

Our results indicate that the 8 currently most used alLVO
triage scales show similar diagnostic performance in men
and women. Implementation of RACE may help optimize
prehospital identification of alVO in men as well as in
women with suspected stroke.
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