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Abstract

Introduction: Aphasia and neglect in combination with hemiparesis are reliable indi-

cators of large anterior vessel occlusion (LAVO). Prehospital identification of these

symptoms is generally considered difficult by emergency medical service (EMS) per-

sonnel. Therefore, we evaluated the simple non-paretic-hand-to-opposite-ear (NPE)

test to identify aphasia and neglectwith a single test. As theNPE test includes a test for

arm paresis, we also evaluated the diagnostic ability of the NPE test to detect LAVO in

patients with suspected stroke.

Methods: In this prospective observational study, we performed the NPE test in 1042

patients with suspected acute stroke betweenMay 2021 andMay 2022.We analyzed

the correlation between the NPE test and the aphasia/neglect items of the National

Institutes of Health Stroke Scale. Additionally, the predictive values of theNPE test for

LAVO detection were calculated.

Results: The NPE test showed a strong, significant correlation with both aphasia and

neglect. A positive NPE test result predicted LAVO with a sensitivity of 0.70, a speci-

ficity of 0.88, and an accuracy of 0.85. Logistic regression analysis showed anodds ratio

of 16.14 (95% confidence interval 10.82–24.44) for predicting LAVO.

Conclusion:TheNPE test is a simple test for the detection of both aphasia and neglect.

With its predictive values for LAVOdetection being comparable to the results of LAVO

scores in the prehospital setting, this simple test might be a promising test for prehos-

pital LAVO detection by EMS personnel. Further prospective prehospital validation is

needed.
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1 INTRODUCTION

The cortical symptoms aphasia and neglect combined with hemipare-

sis are reliable indicators of large anterior vessel occlusion (LAVO) in

acute stroke patients (Beume et al., 2018). Prehospital detection of

LAVO in patients with suspected acute stroke has an increased priority

for emergency medical services (EMS), as the recent American Heart

Association/American Stroke Association stroke triage algorithm for

EMS recommends the use of a prehospital stroke severity tool to

assess for potential LAVO in stroke (Jauch et al., 2021). Although rou-

tinely diagnosed by stroke physicians using the National Institutes of

Health Stroke Scale (NIHSS) (National Institutes of Health, National

Institute of Neurological Disorders & Stroke, 2003) in emergency

departments and stroke units, aphasia and neglect are often over-

looked in the prehospital setting in acute stroke patients (Dekker et al.,

2023; Jia et al., 2017). The examination and correct identification with

the NIHSS requirements are perceived by EMS personnel to be diffi-

cult and laborious (Birnbaumet al., 2021; Larsen et al., 2022; Purrucker

et al., 2017; Wasyliw et al., 2022). Different approaches to testing

for aphasia and neglect have been developed as part of various val-

idated LAVO screening scores (Duvekot et al., 2021; Nguyen et al.,

2021; Vidale & Agostoni, 2018). However, more than one test is still

required for each symptom (e.g., two for aphasia and two for neglect in

the Field Assessment Stroke Triage for Emergency Destination [Lima

et al., 2016]; the Rapid Arterial Occlusion Evaluation [Pérez de la Ossa

et al., 2014]; and the vision, aphasia, and neglect [Teleb et al., 2017]

assessment, respectively),makingLAVOscores complex anddifficult to

remember.

To simplify the prehospital identification of aphasia and neglect,

we aimed to find one simple, rapid, and reproducible item to test

both symptoms, which neither requires severity grading nor spe-

cialized neurological expertise. We identified the non-paretic-hand-

to-opposite-ear (NPE) test as a candidate item because it tests for

language comprehension (a subdomain of aphasia) as well as percep-

tion/attention in relation to both sides of the body (a subdomain of

neglect).

Therefore, the aim of this study was first to evaluate whether the

NPE test is associated with the NIHSS items “Best Language” and

“Extinction/Inattention”. In addition, as the NPE test includes testing

for arm paresis, we evaluated the diagnostic ability of the NPE test to

detect LAVO in an unselected cohort of patients with suspected acute

stroke.

2 METHODS

2.1 Study design

This is a prospective, single-center observational cohort study.

2.2 Study setting and patients

The study was conducted at the Emergency Center of the Univer-

sity Hospital of Freiburg, Germany. The University Hospital’s Stroke

Unit serves as the only stroke unit for the urban district of Freiburg

(approximately 350,000 people). In this catchment area, any patient

suspected to have a stroke by paramedics is brought directly to our

hospital’s Emergency Center, regardless of whether there is a suspi-

cion of LAVO or not. Moreover, the hospital serves as a comprehensive

stroke center for the area of south-west Baden-Württemberg (approx-

imately 1.1 million people). Paramedics throughout the region are

trained touse the face armspeech time test (Harbisonet al., 2003). This

study included consecutive patients aged ≥18 years with suspected

acute stroke by paramedics who were brought directly to our Emer-

gency Center between May 2021 and May 2022. Patients transferred

from primary stroke centers were excluded from this analysis. Fur-

ther exclusion criteria were coma and symptom onset more than 24 h

before admission. All patients were examined by experienced neurol-

ogists immediately after being referred to the emergency center by

paramedics.

2.3 The non-paretic hand-to-opposite-ear (NPE)
test

The NPE test was derived from a subtest of the test of upper limb

apraxia, a standardized 48-item test used to assess apraxia in clinical

practice (Vanbellingen et al., 2010). We modified the test by asking

patients to touch the opposite ear instead of the equilateral ear, as

originally described. To perform theNPE test, we conducted the prona-

tor drift test to test for arm weakness. In the case of unilateral arm

paresis, we immediately instructed the patients to use the hand on

the non-paretic side to pinch the contralateral earlobe (Figure 1). The

instruction was repeated once if patients were unable to perform the

NPE test correctly on the first attempt. To avoid confusion between

left and right, we provided specific instructions regarding the hand

and the earlobe that were going to be tested. Therefore, patients with

right-sided paresis were instructed to pinch their right earlobe with

their left hand (defined asNPE-left, Figure 1a,b), whereas patientswith

left-sided paresis were instructed to pinch their left earlobe with their

right hand (defined as NPE-right, Figure 1c,d). The NPE test result was

considered positive if patients failed to perform the maneuver cor-

rectly after the second prompt. Incorrect execution included using the

wrong (i.e., paretic) hand, pinching another part of the face (e.g., the

nose), pinching the ipsilateral instead of the contralateral earlobe, or

not performing the test at all. The test result was considered negative

if patients performed the test correctly or if the prerequisite (i.e., uni-

lateral arm paresis of any severity) was not met. We recorded the test

result (positive or negative) for each patient.
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F IGURE 1 The non-paretic-hand-to-opposite-ear (NPE) test. The patient is asked to raise both arms straight and hold them up for 10 s. If the
right arm drifts down (a), the patient is immediately instructed to use the left hand to pinch the right earlobe (b, NPE-left). If the left arm drifts
down (c), the patient is instructed to use the right hand to pinch the left earlobe (d, NPE-right).

2.4 Neurological examination, imaging, and
diagnosis

Each patient was evaluated immediately on admission using both

the NPE test and the NIHSS. All patients underwent cerebral imag-

ing by computed tomography (CT) or magnetic resonance imaging,

including CT angiography or MR angiography. The images were

evaluated by experienced neuroradiologists. We defined LAVO as

emergent occlusion of the intracranial carotid artery (ICA), tandem

ICA, ICA-T, or the middle cerebral artery (M1 or proximal M2 seg-

ment). The final diagnoses were obtained from the patients’ discharge

letters.

2.5 Outcomes

To evaluate the association between theNPE test and aphasia/neglect,

the NIHSS items “Best Language” and “Extinction/Inattention” served

as the primary outcome. The presence of LAVO served as the primary

outcome for analyzing the predictive ability of the NPE test.

2.6 Statistical analysis

We performed Somers’ delta test in all patients with suspected stroke

(Group A, n = 1042) to evaluate the association between the NPE

and the presence of aphasia (NIHSS item “Best Language”) and the

presence of neglect (NIHSS item “Extinction/Inattention”). To evaluate

the association between NPE-left and the presence of aphasia (NIHSS

item “Best Language”) and between NPE-right and the presence of

neglect (NIHSS item “Extinction/Inattention”) using Somers’ delta test,

we excluded patients with ipsilateral arm paresis. This resulted in a

subgroup of 772 patients for the NPE-left analysis (Group B, con-

sisting of all patients with right arm paresis or without arm paresis),

and a subgroup of 808 patients for the NPE-right analysis (Group

C, consisting of all patients with left arm paresis or without pare-

sis). Sensitivity, specificity, accuracy, and positive/negative predictive

values (PPV/NPV) were calculated in relation to LAVO for both the

NPE test and the comparable symptom combination (arm paresis com-

binedwith aphasia and/or neglect) in all patientswith suspected stroke

(Group A). The symptom combination was assessed using the NIHSS

items “Motor Arm” (≥1 point), “Best Language” (≥1 point), and “Extinc-

tion/Inattention” (≥1 point). Logistic regression analysis (adjusted for

age and sex) was also performed for the NPE test in Group A. To

evaluate whether the NPE test allowed identification of both right-

and left-sided LAVOs, we analyzed the diagnostic performance of the

NPE test and comparable symptom combinations for right- and left-

sided LAVOs separately. Left LAVO analysis was performed in Group

B (n = 772); right LAVO analysis was performed in Group C (n = 808).

Data were analyzed using the software IBM SPSS Statistics Version 28

(IBM Corporation). Results were considered statistically significant at

a level of p< .05.

3 RESULTS

3.1 Patient characteristics

BetweenMay 2021 andMay 2022, paramedics brought 1247 patients

with suspected stroke to our emergency . We excluded 205 patients

for the following reasons: Symptom onset was more than 24 h before

admission (n=191); patientswere comatose (n=11); clinical datawere

not available (n = 3). Of the 1042 patients included, 468 (44.9%) were

female, and the mean age was 73.1 years (standard deviation: 15.2

years). Patients’ diagnoses were distributed as follows: acute ischemic

stroke (including transient ischemic attack): n = 841 (80.7%); intracra-

nial hemorrhage (ICH): n = 83 (8.0%); and stroke mimics: n = 118

(11.3%). LAVOwas diagnosed in 151 patients (14.5%).

The median NIHSS on admission was 3 (interquartile range [IQR]:

1–9). A total of 504 patients had ≥1 point in the NIHSS item “Motor

Arm”with234having right armparesis and270having left armparesis.

A total of 272 patients (26.1%) had ≥1 point in the NIHSS-item “Best

Language,” and 260 patients (25.0%) had ≥1 point in the NIHSS-item

“Extinction/Inattention (formerly Neglect).”
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TABLE 1 Characteristics of patients with suspected stroke by paramedics who tested positive or negative for
non-paretic-hand-to-opposite-ear (NPE).

NPE-negative (n= 828) NPE-positive (n= 214)

Unilateral arm paresis, n (%)

Yes 0 (0) 290 (35.0) 214 (100)

No 538 (65.0) 0 (0) 0 (0)

Age in years, mean (± SD) 71.7 (±16.1) 72.3 (±14.5) 77.7 (±13.2)

Female patients, n (%) 240 (44.6) 123 (42.4) 105 (49.1)

Diagnosis, n (%)

Ischemic stroke 431 (80.1) 252 (86.9) 158 (73.8)

Intracranial hemorrhage 28 (5.2) 17 (5.9) 38 (17.8)

Strokemimics 79 (14.7) 21 (7.2) 18 (8.4)

LAVO, n (%) 13 (2.4) 32 (11.0) 106 (49.5)

Left-sided 11 (84.6) 9 (28.1) 57 (53.7)

Right-sided 2 (15.4) 23 (71.9) 49 (46.3)

Thrombectomy, n (% of LAVO)

Left-sided 4 (36.4) 7 (77.8) 33 (57.9)

Right-sided 0 (0.0) 17 (73.9) 37 (75.5)

NIHSS total at admission, median (IQR) 1 (0–1) 5 (3–8) 16 (12–20)

NIHSS item “Best Language”, n (%)

0—no aphasia 432 (80.3) 248 (85.5) 86 (40.2)

1—mild-to-moderate aphasia 47 (8.7) 29 (10.0) 10 (4.7)

2—severe aphasia 42 (7.8) 11 (3.8) 41 (19.2)

3—mute, global aphasia 15 (2.8) 1 (0.3) 76 (35.5)

Missing data 2 (0.4) 1 (0.3) 1 (0.5)

NIHSS item “Extinction/Inattention”, n (%)

0—no abnormality 511 (95.0) 207 (71.4) 51 (23.8)

1—visual, tactile, auditory, spatial, or personal inattention 19 (3.5) 43 (14.8) 28 (13.1)

2—profound hemi-inattention or extinction to>1modality 5 (0.9) 35 (12.1) 130 (60.7)

Missing data 3 (0.6) 5 (1.7) 5 (2.3)

Abbreviations: IQR, interquartile range; LAVO, large anterior vessel occlusion; NIHSS, National Institutes of Health Stroke Scale; SD, standard deviation.

A total of 299 patients (28.7%) had the combination of NIHSS items

“Motor Arm” ≥1 point (right or left) with “Best Language” ≥1 point

and/or with “Extinction/Inattention” ≥1 point. A total of 104 patients

(10.0%) had aphasia (“Best Language” ≥1 point) without arm paresis.

A total of 24 patients (2.3%) had neglect (“Extinction/Inattention” ≥1

point) without arm paresis. Among patients diagnosed with LAVO, 13

patients (8.6%) had no arm paresis (median NIHSS: 5, IQR: 1.5–10.5).

A total of 214 (20.5%) patients were NPE-positive (108 NPE-left

and 106 NPE-right). Table 1 shows the characteristics of patients who

tested positive or negative for NPE.

3.2 Association between NPE test and cortical
symptoms

We found a moderate, significant correlation between a positive NPE

test and the presence of ≥1 point for the NIHSS item “Best Language”,

or of ≥1 point for the NIHSS item “Extinction/Inattention” (Table 2).

When differentiating between NPE-left and NPE-right, we found a

strong, significant correlation between a positive NPE-left test and the

presence of ≥1 point for the NIHSS item “Best Language” and a pos-

itive NPE-right test and the presence of ≥1 point for the NIHSS item

“Extinction/Inattention” (Table 2).

3.3 Predictive ability of the NPE test for LAVO

Of all 214 patients with a positive NPE test result, 106 (49.5%) were

diagnosedwith LAVO. A total of 52 patients with ischemic strokewith-

out LAVO were false positive in the NPE test, as well as 38 patients

with ICH, and 18 patients were finally diagnosed as stroke mimic. Of

the 45 LAVO patients missed with the NPE test, 13 had no arm pare-

sis and matching mild symptoms with a median NIHSS of 5 points (IQR

1.5–10.5). ApositiveNPE test result identified LAVOoverallwith a sen-
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TABLE 2 Association between non-paretic-hand-to-opposite-ear (NPE) test and aphasia/neglect.

NPE NIHSS item/cortical symptom Somers’ d pValue

NPE (all) “Best Language”/aphasia .486 < .001

NPE (all) “Extinction/Inattention”/neglect .672 < .001

NPE-left “Best Language”/aphasia .854 < .001

NPE-right “Extinction/Inattention”/neglect .751 < .001

Abbreviation: NIHSS, National Institutes of Health Stroke Scale.

TABLE 3 Diagnostic performance of the non-paretic-hand-to-opposite-ear (NPE) test for identifying large anterior vessel occlusion (LAVO)
compared to the combination of National Institutes of Health Stroke Scale (NIHSS) item “Motor Arm” with cortical symptoms (aphasia and/or
neglect).

GroupA, n= 1042 LAVO (n= 151)

No LAVO

(n= 891) SEN SPE ACC PPV NPV

Any arm paresis+ aphasia

and/or neglect
133 165 0.89 0.81 0.83 0.45 0.98

NPE positive 106 108 0.70 0.88 0.85 0.50 0.95

Group B, n= 772 LAVO left n= 77

No LAVO

n= 695 SEN SPE ACC PPV NPV

Right arm paresis+ aphasia

and/or neglect
64 83 0.83 0.88 0.87 0.44 0.98

NPE-left positive 57 51 0.74 0.93 0.91 0.53 0.97

Group C, n= 808 LAVO right n= 74

No LAVO

n= 723 SEN SPE ACC PPV NPV

Left arm paresis+ neglect

and/or aphasia
69 82 0.93 0.88 0.89 0.46 0.99

NPE-right positive 49 57 0.66 0.92 0.90 0.46 0.96

Note: Group A includes all patients with suspected acute stroke; Group B includes all patients with suspected acute stroke with right arm paresis or without

paresis. Group C includes all patients with suspected acute strokewith left arm paresis or without paresis.

Abbreviations: ACC: accuracy; SEN, sensitivity; SPE, specificity; PPV, positive predictive value; NPV, negative predictive value.

sitivity of 0.70, a specificity of 0.88, and an accuracy of 0.85 (Table 3).

The PPV of the NPE test for LAVOwas 0.50, and the NPVwas 0.95.

Of all 298 patients with the combination of NIHSS item “Motor

Arm” ≥1 (right or left) with NIHSS item “Best Language” ≥1 and/or

with “Extinction/Inattention” ≥1, 133 (44.6%) were diagnosed with

LAVO. A total of 93 patients with ischemic stroke without LAVO were

false positive with these combinations, as well as 46 patients with

ICH, and 26 patients finally diagnosed as stroke mimic. Of the 18

LAVO patients missed with these symptom combinations, 13 had no

arm paresis and matching mild symptoms with a median NIHSS of

5 points (IQR 1.5–10.5). These combinations identified LAVO over-

all with a sensitivity of 0.89, a specificity of 0.81, and an accuracy

of 0.83 (Table 3). When calculated separately, the NPE-left resulted

in sensitivity of 0.74, a specificity of 0.93, and an accuracy of 0.91,

whereas the combination of “Motor Arm right” ≥1 with NIHSS-item

“Best Language”≥1and/orwith “Extinction/Inattention”≥1 resulted in

a sensitivity of 0.83, a specificity of 0.88, and an accuracy of 0.87. The

NPE-right resulted in a sensitivity of 0.66, a specificity of 0.92, and an

accuracy of 0.90, whereas the combination “Motor Arm left” ≥1 with

“Extinction/Inattention” ≥1 and/or with “Best Language” ≥1 resulted

in a sensitivity of 0.93, a specificity of 0.88, and an accuracy of 0.89

(Table 3).

Logistic regression analysis (adjusted for age and sex) revealed a

significant association between a positive NPE test outcome and the

occurrence of any type of LAVO with an odds ratio of 16.14 (95%

confidence interval: 10.82–24.44, p< .001).

4 DISCUSSION

This study describes a moderate-to-strong significant correlation of

the NPE test with both NIHSS items “Best Language” and “Extinc-

tion/Inattention” and the ability of the NPE test for LAVO prediction

in patients with suspected acute stroke.

In the first time-sensitive contact with acute stroke patients in

the emergency department, aphasia is regularly assessed by trained

physicians using the NIHSS item “Best Language”. As stated in the orig-

inal instructions, it is necessary that “the patient is asked to describe

what is happening in the attached picture, to name the items on the

attached naming sheet and to read from the attached list of sentences.
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Comprehension is judged from responses here, as well as to all of

the commands in the preceding general neurological exam” (National

Institutes of Health, National Institute of Neurological Disorders &

Stroke, 2003). Analogous to aphasia, neglect is regularly assessed in

the emergency setting with the NIHSS item “Extinction/Inattention”.

This composite test consists of observing visual spatial neglect or

hemi-inattention to different sensory stimuli, or testing for anosog-

nosia or extinction to bilateral simultaneous stimulation in one of the

sensory modalities (National Institutes of Health, National Institute of

Neurological Disorders & Stroke, 2003).

Although experienced stroke physicians are able to quickly assess

these two NIHSS items as part of the full NIHSS in the emergency set-

ting, acute stroke patients are infrequent events in the daily work of

EMS (Zachrison & Goldstein, 2019), resulting in a lack of experience

and confidence in clinical assessment. Moreover, the need for obser-

vation periods, the provision of additional materials such as pictures

or name cards for aphasia testing according to the NIHSS standard,

and the need to perform sophisticated examination steps like sen-

sory extinction tests reduce the applicability of these two NIHSS

items for the assessment of aphasia and neglect in the prehospital

setting.

Validated LAVO screening scores use different approaches to test

for aphasia and neglect. However, two or more tasks are typically

required to test for aphasia and neglect, respectively (Lima et al.,

2016; Pérez de la Ossa et al., 2014; Teleb et al., 2017), making

the assessment complex and time-consuming. Appropriately, it has

recently been shown that aphasia and neglect—as assessed with a

validated prehospital severity score by EMS—had the weakest cor-

relations with the corresponding NIHSS items “Best Language” and

“Extinction/Inattention” assessed by trained physicians in the emer-

gency department (Dekker et al., 2023). To improve this unsatisfactory

situation, we propose theNPE test as a simple, dichotomous, short, and

easy-to-remember test that does not require any additional materials

or a long observation period. It addresses different neuropsycholog-

ical domains because it places a number of demands on the patient.

Patients must be able to (1) understand a complex verbal request (lan-

guage comprehension), (2) plan and execute the movement correctly

(praxis), and (3) recognize which side of the body is affected by the arm

paresis (whole body/spatial awareness). Conversely, the NPE test cov-

ers essential parts for testing the constructs of aphasia, neglect, and

apraxia. Because the NIHSS lacks an “apraxia item,” we are unable to

specify the additional proportion of apraxia in this study. Nevertheless,

from a neuroanatomical point of view, it is clear that testing for lan-

guage comprehension and neglect, in addition to testing themotor arm

areas, covers large areas in both hemispheres (Dronkers et al., 2004;

Caggiano & Jehkonen, 2018). This might explain the significant corre-

lations of the NPE test with the multifaceted tests of the NIHSS items

“Best Language” and “Extinction/Inattention”.

We believe that our results are particularly interesting from a pre-

hospital perspective because theNPE test fulfills the requirements of a

short, dichotomous test that is easy to learn and use without the need

for technical support or additional equipment. These characteristics

make the NPE test a promising tool for situations where rapid, reliable

detection or exclusion of aphasia or neglect is required in the absence

of neurological expertise.

Together with the described high sensitivity and specificity for

the detection of LAVO by the combination of paresis and cortical

signs (Beume et al., 2018), the above characteristics of the NPE test

prompted us to test the diagnostic ability of theNPE test for the detec-

tion of LAVO in an unselected cohort of patients with suspected acute

stroke. Besides replication of the convincing results of Beume et al.

(2018) for LAVO detection when combining NIHSS items “Motor Arm”

with “Best Language” or “Extinction/Inattention” in our cohort, the

much simpler NPE test also demonstrated its ability to detect LAVO.

Although the sensitivity is slightly lower than for the combined NIHSS

items, the NPE test has high specificity and accuracy. When differen-

tiating between NPE-right and NPE-left, no significant difference was

found between the detection of LAVO right or LAVO left. Although the

sensitivity is rather low for a test performed by neurologists, it is in

the upper range of results from other LAVO tests conducted by EMS

(Dekker et al., 2023). Because theNPE test is simple to understand and

easy to apply without neurological expertise, we speculate that EMS

may be able to replicate neurologists’ results to a similar extent. To

further improve sensitivity, combining NPE test results with other cor-

tical symptoms such as gazedeviationor additional language tasks (e.g.,

naming of an object or repeating a sentence) could increase sensitivity

without significantly increasing the complexity of the test.

4.1 Limitations

There are several limitations. First, the study was conducted in an

emergency admission setting of a single comprehensive stroke cen-

ter, which may limit the generalizability of our results. Second, the

NPE test was performed by neurologists rather than emergency med-

ical personnel. We attempted to compensate for this limitation by

studying a nonselected cohort of patients, including all patients with

suspected acute stroke, which did not differ from that in a prehospital

setting. Together with the abovementioned lack of need for neuro-

logical expertise, we expect good transferability of the test results.

However, a prospective study with EMS personnel in the prehospital

setting is needed for external validation. Third, we correlated the NPE

test with the NIHSS items “Best Language” for aphasia and “Extinc-

tion/Inattention” for neglect, rather than performing comprehensive

tests for these symptoms with better symptom characterization.

Recently, the NIHSS item “Best Language” was found to be less sensi-

tive than the more comprehensive language screening test (Grönberg

et al., 2021), and the NIHSS item “Extinction/Inattention” was found

to be less sensitive than the Oxford cognitive screen cancellation task

(Moore et al., 2019). However, the NIHSS is the established standard

for time-sensitive assessment of patients with suspected acute stroke

in the emergency admission situation, where additional andmore com-

plex testing is not feasible. Reassuringly, both publications confirm the

ability of the NIHSS items to reliably identify severe forms of apha-

sia or neglect, which is important for EMS personnel to recognize in

the emergency setting and is to be expected in the majority of LAVO
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stroke patients. This is further underlined by the high sensitivity and

specificity of the NIHSS item combinations for the detection of LAVO

in our cohort. To gain a better understanding of NPE, as well as to

further clarify the apractic component of the NPE test, more detailed

tests should be performed simultaneously for each neuropsycholog-

ical domain in the future. Another limitation of the NPE test is the

dependence on unilateral arm paresis for detection of aphasia and

neglect, and LAVO. However, aphasia or neglect without arm paresis

was rare in our cohort. Overall, 8.6% of LAVO patients had no uni-

lateral arm paresis, leading to false negative results. However, these

patientsweremostlymildly affected,making thedecision for or against

thrombectomy amatter of discussion (Hou et al., 2022).

5 CONCLUSION

The NPE test is a simple, dichotomous, rapid, and easy-to-perform test

for thedetectionof both aphasia andneglect in patientswith suspected

acute stroke. Our results indicate that this single test predicts LAVO

with sufficient sensitivity, and excellent specificity and accuracy. This

makes the NPE test a promising approach for prehospital use by EMS

personnel. Further prospective prehospital validation is needed.
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