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ABSTRACT

Background: Aphasia after acute stroke is a frequent and disabling condition, impairing communication and quality of life. We
investigated whether tablet-assisted Speech and Language Therapy (SLT) using the Neolexon application is superior to standard
SLT in acute stroke patients.

Methods: In this prospective, open-label, randomized, controlled clinical trial, patients with acute post-stroke aphasia were
recruited from one stroke center and two neurorehabilitation clinics in Germany. Participants were stratified by aphasia severity
and randomized to tablet-assisted SLT (n=53) or standard SLT (n=>51), initiated during inpatient care and continued in reha-
bilitation (30 min/Day). The primary outcome was the change in the Bielefelder Aphasia Screening (BIAS) percentile rank from
baseline to 90days. Secondary outcomes included frequency and duration of self-training.

Results: From 07/2021 to 09/2024, 4097 patients were screened and 104 randomized (mean age 74.4 + 11.2years; 51.9% female).
No significant difference in BIAS change was found at 90days (18 vs. 14). The trial was stopped early for futility. The interven-
tion group engaged in self-directed training more frequently (37.7% vs. 21.6%) and trained longer (10 vs. 4h). Subgroup analyses
showed benefits of tablet-assisted SLT in patients with mild (8=15.51; 95% CI —1.67 to 32.69) and moderate aphasia (5 =23.58;
95% CI —4.48 to 51.65), and those with a National Institutes of Health Stroke Scale of less than 5 (=21.69; 95% CI 5.54-37.84).
Conclusions: Although underpowered to demonstrate overall superiority, tablet-assisted SLT showed potential benefits in pa-
tients with mild to moderate aphasia and less severe strokes in the acute setting.

Trial Registration: ClinicalTrials.gov Identifier: NCT04080817
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1 | Introduction

Aphasia affects up to one-third of patients following acute
stroke and is associated with poor long-term outcomes, includ-
ing depression, reduced quality of life (QoL), social isolation,
and a reduced likelihood of returning home or to work [1-4].
Speech and language therapy (SLT) is the standard of care for
post-stroke aphasia and has demonstrated efficacy in rehabili-
tating chronic post-stroke aphasia. Current stroke management
guidelines emphasize early assessment and prompt initiation
of SLT [5, 6]. However, the optimal therapeutic modality, inten-
sity, frequency, timing, and patient selection criteria for SLT in
the acute stroke setting remain controversial [5, 7, 8].

In recent years, digital technologies have emerged as promising
tools to augment standard SLT [9, 10]. Computer- and tablet-
assisted therapies enable adaptive and individualized training,
promote autonomy, and may enhance motivation and therapy
adherence [11], all of which are crucial factors in promoting
neuroplasticity and recovery [12]. Moreover, they can also ad-
dress systemic limitationsin SLT delivery, including insufficient
therapy intensity and declining availability during rehabilita-
tion [11, 13]. Studies suggest that such technology-supported
therapy is generally feasible, well-accepted by patients and
caregivers and may offer additional cost-effectiveness [14-16].
Although existing evidence supports the efficacy of technology-
assisted interventions in improving various language functions
and indicates that they may be as effective as face-to-face ther-
apy in individuals with chronic aphasia, robust data for patients
with acute or hyperacute stroke remain scarce. Whether digital
therapies can complement conventional SLT during the critical
early phase after stroke is largely unexplored.

In this investigator-initiated randomized clinical study, we eval-
uated whether tablet-assisted SLT using the Neolexon applica-
tion improves language outcomes compared to standard SLT in
patients with acute post-stroke aphasia.

2 | Methods
2.1 | Study Design and Population

This investigator-initiated, prospective, open-label, randomized
controlled trial was conducted at one comprehensive stroke
center (LMU University Hospital Munich) and two residential
neurorehabilitation clinics (Clinic for Neurology, Medical Park,
Reithof Park, Bad Feilnbach and Rehabilitation center, Passauer
Wolf, Bad Griesbach) in Germany.

All patients admitted to the stroke center due to acute stroke
were screened within 24h of admission and enrolled based on
the following eligibility criteria: (1) age >18years, (2) aphasia
due to acute ischemic or hemorrhagic stroke, with a correspond-
ing Language Screening Test Score (LAST) of <13 points [17]
(3) German as their native language, (4) no known preexisting
dementia or aphasia due to other neurological disorders, (5) life
expectancy > 1year, and (6) provision of written informed con-
sent. If the patient lacked decision-making capacity at screen-
ing, written consent was obtained from their proxies.

2.2 | Randomization

Participants were randomized (1:1) to receive either tablet-
assisted SLT with the Neolexon application or standard SLT
using a web-based system (Randomizer Version 2.2.0, Institute
for Medical Informatics, Statistics, and Documentation,
Medical University of Graz) with a permuted block approach.
Stratification was based on aphasia severity at baseline, as as-
sessed by the Language Screening Test: mild aphasia (LAST
11-13 points), moderate aphasia (LAST 6-10 points), and severe
aphasia (LAST 0-5 points).

2.3 | Intervention

The Neolexon application (Limedix GmbH, Munich, Germany)
is a tablet-based software designed for use either under the
supervision of a speech therapist (therapist app version) or in-
dependently by the patient (self-training app). It offers person-
alized training exercises focused on oral and written naming,
reading comprehension, and auditory language comprehen-
sion. These exercises are based on a database containing over
8400 nouns, verbs, and adjectives, more than 2400 sentences,
and approximately 116 texts of varying syntactic complexity
and length. Speech therapists create individualized patient
profiles and can customize training parameters, such as
the number of syllables, syllable structure, word stress, and
word frequency. During self-training, patients can continue
practicing with their personalized profile. The application
automatically tracks therapy progress and therapists can con-
tinuously adjust training exercises accordingly. Additionally,
it systematically records the duration of all training sessions.
The Neolexon application is certified as a Digital Health
Application in Germany (Pharmazentralnummer [PZN]:
18017082).

2.4 | Study Procedures

The intervention commenced immediately at the stroke unit
and continued through residential neurorehabilitation. The du-
ration of neurorehabilitation was determined at the discretion
of the treating physicians, and participants continued receiving
their allocated SLT throughout their residential rehabilitation pe-
riod. Participants received up to 30min of supervised SLT daily.
Participants allocated to the control group received SLT according
to local clinical standards. In both groups, therapy was provided
by qualified speech and language therapists, and patients could
be treated by different therapists during their hospital stay. Both
groups were instructed in self-training by their treating speech and
language therapists. Patients in the Neolexon group received indi-
vidualized digital exercises via the app, while those in the control
group were offered analog materials (e.g., printouts or workbooks),
based on patient preference and capabilities. The frequency and
duration of analog self-training were documented by the treating
speech and language therapists. SLT in groups during residential
neurorehabilitation was allowed in both groups (sessions of up to
30-60min per day). Digital media were not used in the control
group or in any group sessions. Patients and therapists could not
be blinded to treatment allocation.
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Logopedic and neurological assessments were conducted at
baseline after randomization, after 7days (£2days) or upon dis-
charge (whichever came first), after 30days (£7 days) at the res-
idential neurorehabilitation facility, and after 90days (+14 days)
during a face-to-face study visit at either the outpatient clinic,
the residential facility, or the participant's home.

Neuroimaging (CT or MRI) was performed upon admission to
characterize stroke type and lesion location. Handedness was
determined using the Edinburgh Handedness Inventory [18].
The study schedule is detailed in Table S1.

2.5 | Primary Outcome

The primary outcome was the change in percentile rank on the
Bielefelder Aphasia Screening Rehabilitation Version (BIAS-R)
from baseline to the 90-day follow-up. The BIAS is a comprehen-
sive language assessment that evaluates eight language modal-
ities: spontaneous speech, auditory comprehension, automated
speech, elicited oral language production, word fluency, repetition,
reading comprehension, and reading and writing. It consists of 205
items and has demonstrated excellent objectivity, validity, and reli-
ability [19]. The BIAS-R extends the BIAS Acute Version (BIAS-A)
by including all of its subdomains and adding further items to
assess language performance in the post-acute phases following
stroke [19]. The BIAS-A was administered at baseline, while the
BIAS-R was conducted at the 30-day and 90-day follow-up visits.

2.6 | Secondary Outcomes

Secondary outcomes included self-training frequency, self-
training duration throughout the study period, changes in the
Aphasia Check List (ACL) [20], the Aachen Aphasia Bedside
Test (AABT) [21], the LAST, the National Institutes of Health
Stroke Scale (NIHSS), the Barthel Index (BI) and the modified
Rankin Scale (mRS). Health-related QoL measures included
changes in the Beck's Depression Inventory (BDI), the EuroQol
Visual Analog Scale (VAS) and the EuroQol EQ-5D-5L Level
Sum Score (LSS) [22-24]. In cases where quality-of-life mea-
sures could not be reliably assessed due to severe aphasia, as-
sessments were conducted with the support of the participant's
caregivers, if available. Secondary outcomes were assessed at
both the 30-day and 90-day follow-up visit.

2.7 | Statistics

Language performance at 90days was assessed by comparing
the percentile rank in the BIAS-R at 90days to the BIAS-A
percentile rank at baseline. Based on consensus within our
study team, a 10% median difference in the BIAS-R at 90-day
follow-up between both groups was considered a minimal and
clinically notable difference. In the study protocol, the initial
planned sample size was 180 patients (90 per group), calculated
based on an assumption of superiority and a clinically meaning-
ful difference between treatment groups [25]. However, due to a
slow recruitment rate, the study team decided to conduct an in-
terim analysis after the inclusion of approximately 100 patients.
This sample size calculation, which resulted in the premature

termination of the trial for futility, was made accordingly and
was based on the assumption of superiority. It indicated that
1764 patients were required, with 899 patients in the interven-
tion group and 865 patients in the control group (see Methods
S1) [26]. The primary and secondary analysis was conducted in
the modified intention-to-treat (mITT) population, incorporat-
ing patients who gave both informed consent and had an avail-
able 90-day follow-up. This resulted in a total of 104 patients
(n=53 receiving tablet-assisted SLT and n=>51 receiving stan-
dard SLT) included in the final analysis. Descriptive statistics
are presented as means (standard deviation [SD]), medians (in-
terquartile range [IQR]), or counts (n) and percentages (%) as ap-
propriate. Univariate comparisons between the intervention and
control groups were performed using the Mann-Whitney U test,
x? test, or Fisher's exact test, as appropriate. Normality was as-
sessed using the Shapiro-Wilk test. The association between the
intervention and each outcome parameter was assessed using
unadjusted and adjusted multilinear or binary regression anal-
yses depending on the outcome measure. Effect estimates are
reported as adjusted and unadjusted effect estimates with 95%
confidence intervals (95% CI). For the primary outcome adjust-
ments were made for age, NTHSS at baseline and baseline LAST
score. Effect sizes for group comparisons were estimated using
Cohen's d, calculated as the mean difference between groups
divided by the pooled SD. Effect sizes were interpreted based
on Cohen's conventional thresholds: small (d=0.2), medium
(d=0.5), and large (d=0.8) [27]. A p<0.05 was considered sta-
tistically significant. Statistical analyses were conducted using
SPSS version 26 for Windows (IBM Corp., Armonk, NY, USA).
Sample size calculation was carried out using Python version
3.12.0. Figures were generated using GraphPad Prism version 10
(GraphPad Software, Boston, MA, USA).

2.8 | Standard Protocol Approvals, Registrations,
and Patient Consents

Written informed consent was obtained from each participant.
In cases where the patient lacked the capacity to provide in-
formed consent, consent was obtained from their proxy. If the
patient later regained decision-making capacity, they were in-
formed retrospectively and provided consent accordingly. This
study was approved by the ethics committee of LMU Munich
(protocol: 10-068). This trial was registered at ClinicalTrials.
gov (Identifier: NCT04080817; date of registration: September 4,
2019). The study conforms with the World Medical Association
Declaration of Helsinki. The first enrollment was on July 13,
2021. The final follow-up occurred on September 7, 2024. The
study protocol and statistical analysis plan were published as
open access [25]. We used the CONSORT checklist when writ-
ing our report [28].

3 | Results

3.1 | Baseline and Treatment Characteristics

The LEXI trial was terminated prematurely in September 2024
after a prespecified interim analysis suggested futility based on

revised sample size calculations using available 90-day outcome
data (see Methods S1). Between June 2021 and September 2024,
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a total of 4097 patients were screened, of whom 104 (2.5%) were
enrolled and randomized (Figure 1). Of these, 53 patients (51.0%)
received tabled-assisted SLT using the Neolexon app, and 51 pa-
tients (49.0%) standard SLT. The median time from last known
well to randomization was 3.3 days (IQR: 2-4).

Eleven participants (10.6%) died before completion of the 90-day
follow-up, 28 (26.9%) withdrew consent, 4 (3.8%) were not able
to participate in study visits due to medical reasons and 2 (1.9%)
were lost to follow-up. The most common reason for withdrawal
of consent was unwillingness to complete the logopedic assess-
ments (78.6%). Ultimately, 30 patients (56.6%) in the interven-
tion group and 26 (51.0%) in the control group were included in
the mITT-analysis. An overview of reasons for study discontin-
uation is presented in Table S2.

Baseline characteristics (mean age, sex distribution, stroke type,
aphasia severity) are reported for all randomized patients (n =104)
and were well balanced between groups (Table 1). The mean age
was 74.4years (SD 11.2), and 54 patients (51.9%) were female. The
most common cause of aphasia was acute ischemic stroke in the left
middle cerebral artery territory, occurring in 85 patients (81.7%).
At the time of randomization, the median NIHSS score was 7 vs. 4
in the intervention and control groups, respectively. Participants in
the standard SLT group received more often acute stroke treatment

(52.8 vs. 72.5%; p=0.045), including intravenous thrombolysis,
endovascular treatment, or both. The median baseline BIAS per-
centile rank was 16 (IQR 0-48) in the intervention group and 24
(IQR 4-48) in the control group (p=0.252). Regarding aphasia
severity at randomization, 30 patients (28.8%) had mild aphasia
(LAST 11-13 points), 23 (22.1%) had moderate aphasia (LAST 6-10
points), and 51 (49.1%) had severe aphasia (LAST 0-5 points). The
results of the univariate analysis are presented in Table 1.

The amount of supervised SLT was comparable between groups,
median 18 vs. 17min per day in the stroke center (p=0.433)
and 21 vs. 18 min in the neurorehabilitation facility (p =0.612),
respectively. The median length of stay was similar between
groups, both at the stroke center (13 vs. 13days; p=0.371) and
in the residential neurorehabilitation facility (43 vs. 35days;
p=0.173). Detailed treatment characteristics are presented in
Table 2.

3.2 | Primary Outcome

Analyses were performed on the mITT population, including all
randomized patients with available 90-day follow-up data (n=56).
At a median follow-up of 98days (IQR: 94-105), there was no dif-
ference in the change of BIAS percentile ranks between the two

4,097 patients were screened for eligibility
between June 2021 till September 2024

3,993 patients were ineligible
3,388 had a LAST >13 or LAST was not assessable
462 had preexisting dementia or aphasia due to

other neurological disorders
125 had stroke mimics or TIA
16 had a life expectancy of <1 year
2 were <18 years old

104 participants were randomized

53 Assigned to Neolexon SLT

53 participated in baseline visit

3 Discontinued
3 withdrew consent

50 participated in 7-day follow-up
2 failed study visits

16 Discontinued
9 withdrew consent
5 died
1 lost to follow-up
1 could not be assessed due to
medical reasons 2

34 participated in 30-day follow-up
3 failed study visits

4 Discontinued
2 could not be assessed due to
medical reasons 2
1 died
1 withdrew consent

30 participated in 90-day follow-up ®

51 Assigned to standard-of-care
SLT

51 participated in baseline visit

3 Discontinued
2 withdrew consent
1 died

48 participated in 7-day follow-up

10 Discontinued
7 withdrew consent
2 died
1 could not be assessed due to
medical reasons 2

38 participated in 30-day follow-up
1 failed study visit

9 Discontinued
6 withdrew consent
2 died
1 lost to follow-up

29 participated in 90-day follow-up ®
3 failed study visits

FIGURE1 | CONSORT flow diagram of the trial. *Medical reasons included COVID-19 infection, acute delirium, severe systemic infection and
newly diagnosed brain tumor requiring surgery (one participant each). ’Included in the intention-to-treat analysis. LAST Language Screening Test;

SLT speech and language therapy; TIA transient ischemic attack.
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TABLE 1 | Baseline characteristics.

Tablet-assisted SLT, Standard SLT,
N =53 patients N =51 patients P

Age at randomization (years), mean (SD) 73.1(12.3) 75.7 (9.98) 0.225
Female sex, n (%) 27 (50.9) 27 (52.9) 0.847
Last known well to randomization (days), median 3.2(1.8-5.2) 3.5(2.3-8.7) 0.938
(IQR)
Type of stroke, n (%) 0.320

Ischemic 46 (86.8) 48 (94.1)

Hemorrhagic 7 (13.2) 3(5.9
Vessel territory (in case of ischemic stroke) 0.356

Anterior cerebral artery 0(0.0) 0(0.0)

Middle cerebral artery 42 (91.3) 47 (97.9)

Posterior cerebral artery 2(4.3) 0(0.0)

Stroke in > 1 vessel territory 2(4.9) 1(2.1)
Hemorrhage localization, n (%) 0.518

Frontal 1(14.3) 0(0.0)

Fronto-parietal 1(14.3) 0(0.0)

Temporal 3(42.8) 2(66.6)

Temporo-parietal 0(0.0) 1(33.3)

Parietal 1(14.3) 0(0.0)

Parieto-occipital 1(14.3) 0(0.0)
Hemisphere lesioned, n (%) 0.615

Left 49 (92.5) 48 (94.1)

Right 3(5.7) 3(5.9)

Both 1(1.9) 0(0.0)
Acute stroke treatment, n (%) 0.045

IVT only 3(5.7) 8(15.7)

ET only 13 (24.5) 22 (43.1)

IVT and ET 12 (22.6) 7(13.7)
School education (years), median (IQR) 10 (8-13) 10 (8-13) 0.973
Handedness, n (%) 0.610

Right 38(90.5) 38(92.7)

Left 3(7.1) 3(7.3)

Both 1(2.4) 0(0.0)
NIHSS, median (IQR) 7 (4-14) 4(2-10) 0.072
pmRS, median (IQR) 0(0-1) 0(0-0) 0.256
mRS, median (IQR) 3 (4-5) 4 (3-4) 0.170
BI, median (IQR) 43 (20-73) 55 (25-80) 0.394
LAST, median (IQR) 0 (5-10) 7(1-12) 0.165

(Continues)
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TABLE1 | (Continued)

Tablet-assisted SLT, Standard SLT,
N =53 patients N =51 patients P

LAST 0-5, n (%) 29 (54.8) 22 (43.1)

LAST 6-10, 1 (%) 12 (22.6) 11 (21.6)

LAST 11-13, n (%) 12 (22.6) 18 (35.3)
BIAS-A percentile rank, median (IQR) 16 (0-48) 24 (4-48) 0.252
ACL, median (IQR) 32 (0-89) 68 (13-93) 0.155
Mean AABT percentile rank?, median (IQR) 43 (13-67) 46 (24-72) 0.225
EuroQol VAS, median (IQR) 50 (43-70) 68 (50-85) 0.138
BDI, median (IQR) 8 (6-17) 7 (2-15) 0.190
EuroQol EQ-5D-5L LSS, median (IQR) 11 (7-17) 11 (7-16) 0.641

Note: Significant differences are marked bold.

Abbreviations: (p)mRS, (pre)modified Rankin Scale; AABT, Aachen Aphasia Bedside Test; ACL, Aphasia Check List; BDI, Beck's Depression Inventory; BI, Barthel
Index; BIAS-A, Bielefelder Aphasia Screening Acute; ET, endovascular treatment; IVT, intravenous thrombolysis; LAST, Language Screening Test; LSS, Level Sum
Scale; NTHSS, National Institutes of Health Stroke Scale; SLT, speech and language therapy; VAS, Visual Analog Scale.

2Percentile rank averages across the categories of singing, sequential speech and phrases, object identification, and naming.

TABLE 2 | Treatment characteristics.

Treatment characteristics

Tablet-assisted SLT, Standard SLT,
N=53 patients N =51 patients 4]
Supervised SLT (min/day), median (IQR)
Stroke center
Individual training 18 (15-21) 17 (12-22) 0.433
Neurorehabilitation
Individual training 21 (16-22) 18 (16-32) 0.612
Group training 15 (11-21) 10 (6-17) 0.188
Number of supervised SLT sessions, median (IQR)
Stroke center
Individual training 7 (5-9) 7 (5-11) 0.287
Neurorehabilitation
Individual training 18 (10-28) 17 (9-26) 0.839
Group training 15 (9-23) 11 (7-18) 0.171
Length of stay in stroke center (days), 13 (8-15) 13 (9-17) 0.371
median (IQR)
Length of stay in residential neuro 43 (28-67) 35 (24-48) 0.173

rehabilitation (days), median (IQR)

Note: Treatment characteristics of the mITT population are summarized at each participants' latest follow-up. The average daily duration of supervised speech and
language therapy (SLT) was calculated by dividing the total cumulative SLT time received at both the stroke center and the neurorehabilitation facility by each
participant’s length of stay. SLT speech and language therapy.

groups (18 vs. 14; p=0.266; Table 3, Figure 2). Similar results were regression (unadjusted §=8.81;95% CI —2.44 to 20.05; p=0.122;
observed at the 7- and 30-day follow-ups (Table S2). Table 3). However, after adjustment for age, baseline NIHSS and

LAST, tablet-assisted SLT with Neolexon was associated with
Tablet-assisted SLT with Neolexon was not associated with a an improvement in BIAS-R percentile ranks (adjusted §=11.74;
change in the BIAS percentile rank in unadjusted multilinear =~ 95% CI 0.33-23.15; p=0.044; Table 3).
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TABLE 3 | Uni- and multivariate outcome analysis at 90-day follow-up.

Univariate analysis

Multivariate analysis

Standard Effect estimates
Tablet-assisted SLT SLT 4 (95% CI) p

Primary outcome
Change in BIAS-R percentile rank 18 (7-39) 14 (4-28) 0.266 8.81 (—2.44 to 20.05) 0.122

11.74 (0.33 to 23.15)* 0.044
Secondary outcomes
Self-training frequency 20 (37.7) 11 (21.6) 0.088 2.20(0.94 to 5.39) 0.121
Cumulative self-training duration 10 (6-15) 4(2-6) 0.001 5.96 (2.03 t0 9.88) 0.004
Aphasia Check List (ACL) 31 (21-54) 34 (23-49) 0.848  0.62(-13.37t014.50)  0.930
Aachen Aphasia Bedside Test (AABT) 15(3-28) 12 (-2 to 25) 0.475 4.26 (—6.07 to 14.59) 0.412
percentile rank®
Language Screening Test (LAST) 4 (2-6) 2(1-7) 0.126 0.87 (=0.93 to 2.67) 0.338
National Institutes of Health Stroke -3 (—=6to —2) -2 (=5to-1) 0.136 —1.73 (—3.90 to 0.43) 0.114
Scale (NTHSS)
Modified Ranking Scale (mRS) -1(-2to00) -1 (=2to0) 0.372 0.32 (—0.46 to 1.09) 0.419
Barthel Index (BI) 33 (0-55) 20 (5-45) 0.635  4.57(-11.52t020.66)  0.572
Beck's Depression Inventory (BDI) -2(-8to2) —-4(-8to2) 0.642 —1.07 (—8.69 to 6.54) 0.775
EuroQol EQ-5D-5L Level Sum Score —-2(-61t00) —4(=7to-1) 0.313 0.60 (=3.74 to 4.94) 0.780
(LSS)
EuroQol Visual Analog Scale (VAS) 13 (0-35) 10 (-1 to 30) 0.714 1.26 (-17.61 to 20.13) 0.892

Note: Significant differences are marked bold. Outcomes at 90-day follow-up are presented as median (interquartile range), or counts (n) and percentiles (%) where
applicable in univariate analysis. Values for all outcome measures represent the change from baseline to the 90-day follow-up. Multivariate analyses were performed
using primary and secondary outcome measures at 90-day-follow-up as dependent variables. Unadjusted and adjusted effect estimates are presented as 3 coefficients
or Odds Ratios depending on the selected dependent variable with 95% confidence intervals.

2Adjusted for age, baseline NTHSS and baseline LAST.

bPercentile rank averages across the categories of singing, sequential speech and phrases, object identification, and naming. BIAS-R Bielefelder Aphasia Screening

Rehabilitation Version.

3.3 | Secondary Outcomes

At 90-day follow-up, a numerically higher number of participants
in the tablet-assisted SLT group conducted self-training compared
to the control group (20 [37.7%] vs. 10 [21.6%]; p=0.088; OR 2.20;
95% CI 0.94-5.39; p=0.121). Among those who performed self-
training, participants using the Neolexon app trained for longer
total durations than those using analog training materials (10h vs.
4h; p=0.001; $=5.96;95% CI 2.03 to 9.88; p=0.001). All other sec-
ondary outcome measures were comparable between both groups
in uni- and multivariate analyses at 90-day follow-up (Table 3,
Figure 2). Absolute values of all outcome measures at 7-, 30- and
90-day follow-up are presented in Table S3.

3.4 | Subgroup Analysis

In the mITT population, a prespecified subgroup analysis
stratified by baseline LAST scores showed no improvement in
BIAS-R percentile ranks at 90-day follow-up in patients with
severe aphasia (LAST 0-5 points: §=-5.75; 95% CI —28.70 to
19.20; p=0.682; Figure 3). In patients with mild (LAST 11-13
points: §=15.51; 95% CI —1.67 to 32.69; p=0.074) and moder-
ate aphasia (LAST 6-10 points: §=23.58; 95% CI —4.48 to 51.65;

p=0.092), effect estimates pointed towards an improvement,
but they did not reach statistical significance. An exploratory
analysis by NIHSS score (<5 vs. > 5 points) showed an improve-
ment in BIAS-R percentile ranks at 90-day follow-up in patients
with an NTHSS of 1-5 (=21.69; 95% CI 5.54-37.84; p=0.01).

3.5 | Effect Sizes

In the mITT population, the intervention demonstrated a mini-
mal effect size at the final follow-up (Cohen's d =0.03). Similarly,
among patients with severe aphasia (LAST 0-5), the effect size
remained small (Cohen's d=0.21). However, in patients with
mild (LAST 11-13) and moderate aphasia (LAST 6-10), the in-
tervention showed large effect sizes (Cohen's d=0.89 and 1.1,
respectively).

4 | Discussion

The LEXT trial did not demonstrate the efficacy of tablet-assisted
SLT in the early rehabilitation of aphasia following acute stroke
due to its limited sample size and most likely influenced by the
inclusion of participants with very severe aphasia. Consequently,
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FIGURE 2 | Primary and secondary outcomes. Changes from baseline (X-axis) in primary and secondary outcome measures are presented as
medians (symbols) with interquartile ranges (bars) for both the tablet-assisted SLT and standard SLT groups. The values on the X-axis indicate per-
centile ranks or points depending on the outcome measure. AABT Aachen Aphasia Bedside Test; ACL Aphasia Check List; BDI Beck's Depression
Inventory; BI Barthel Index; BIAS-R Bielefelder Aphasia Screening Rehabilitation Version; LAST Language Screening Test; LSS Level Sum Score;
mRS modified Rankin Scale; NIHSS National Institutes of Health Stroke Scale; VAS Visual Analog Scale.

No. of patients

- o ;
total (intervention/control) B coefficient (95% Cl) p-value

Subgroup

LAST?
1113 30 (12/18) —e—] 15.51 (-1.67 - 32.69) 0.074

6-10 23 (12/11) F—e— 23.58 (-4.48 - 51.65) 0.092

0-5 51(29/22) F—e— -5.75 (-28.70 - 19.20) 0.682
NIHSSP
<5 55 (24/31) —eo— 21.69 (5.54 - 37.84) 0.010
>5 49 (29/20) I *~— i -13.19 (-44.68 - 18.63) 0.393
1 T I ' I ' 1
-50 0 50 100

favours standard SLT <4———  ——P favours tablet-assisted SLT

FIGURE 3 | Subgroup analysis. 3 coefficients and 95% confidence intervals (CIs) represent unadjusted effect estimates for each subgroup, ob-
tained through multilinear regression analysis indicating an improvement in the BIAS-R percentile rank at 90-day follow-up. *Prespecified sub-
groups analysis. PPost hoc subgroup analysis. LAST, Language Screening Test; NTHSS, National Institutes of Health Stroke Scale.
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the trial was terminated prematurely owing to the low probabil-
ity of achieving superiority. However, this study yields several
important findings, summarized as follows.

First, our prespecified subgroup analysis revealed trends suggest-
ing the efficacy of tablet-assisted SLT with Neolexon in patients
with mild to moderate aphasia, as supported by our effect size
estimates. A post hoc subgroup analysis further aligned with this
finding, indicating a potential benefit in patients with mild strokes.
Moreover, the primary outcome analysis—after adjusting for base-
line aphasia and stroke severity—demonstrated a positive effect of
the intervention on BIAS-R percentile rank improvement at the
90-day follow-up, although patients in the standard SLT group also
improved on the BIAS-R percentile rank, and the absolute change
did not differ significantly between groups in univariate analysis.
However, these findings support the conclusion that tablet-assisted
SLT may be effective in less severely affected acute stroke patients
and highlight the relevance of stratification by baseline stroke and
aphasia severity in future trials.

Second, we observed a numerically higher frequency of
self-training in patients randomized to tablet-assisted SLT.
Furthermore, those patients who conducted self-training using
the Neolexon app trained for a longer duration compared to pa-
tients, who received analog training material which may have
important implications for early aphasia rehabilitation. Third,
our trial provides valuable insights into the challenges associ-
ated with eligibility criteria selection and study visit design for
future trials investigating computer-supported SLT for stroke
patients in the acute setting.

The lacking effect of tablet-assisted SLT in severe aphasia likely
reflects the association between low LAST scores and severe
stroke-related disabilities, such as hemiparesis, disorders of con-
sciousness and neglect, limiting the benefits of computerized
therapy even when applied in tandem with a speech therapist
[29, 30]. In fact, patients with LAST scores of 0-5 had a median
NIHSS of 12, compared to 4 in moderate and 3 in mild aphasia.
Moreover, only seven patients with LAST scores of 0-5 performed
self-training during the study, potentially attenuating the interven-
tion's effect. Additionally, patients assigned to the tablet-assisted
SLT group had more severe strokes, and a higher proportion of
patients with severe aphasia (LAST 0-5) were allocated to the
tablet-assisted SLT group compared to those receiving standard
SLT. Although this difference was not statistically significant, it
may have mitigated the potential benefits of SLT in this cohort,
particularly given the small sample size. This is further supported
by the fact that the effect estimate showed a significant association
between tablet-assisted SLT and greater changes in BIAS-R, after
adjusting for baseline LAST and NTHSS scores.

Despite strong evidence for computerized SLT in chronic post-
stroke aphasia, notably from the Big CACTUS trial, data on its
efficacy in the acute phase is rare [16, 31]. To date, only one study
(n=22) has demonstrated non-inferiority of computerized SLT
versus face-to-face SLT, alongside a feasibility study (n =24) and
a small pilot study (n=9) [32-34]. This trial contributes to the
current literature by evaluating computerized SLT in the acute
phase using a randomized controlled design and incorporating
a broad range of speech-language assessments across multiple
rehabilitation time points.

Limitations include the trial's limited sample size, its open-
label design and lack of blinded outcome assessments, which
introduce potential bias. Furthermore, 28 patients withdrew
consent, with most citing reluctance to complete speech-
language assessments, leading to a notable proportion of
missing 90-day follow-up data. The cognitive demands of
comprehensive assessments, particularly for individuals with
aphasia, underscore the need to simplify outcome measures,
which should be considered when designing future trials. As
no effects on QoL were observed, consistent with previous com-
puterized speech-language therapy studies [35], reducing QoL-
related measures may improve adherence and reduce dropout
rates. Furthermore, two BIAS versions (BIAS-A at baseline
and BIAS-R at follow-up) were used to assess language perfor-
mance, which may introduce bias in outcome evaluation; how-
ever, as the BIAS-R fully includes all subdomains of the BIAS-A
and was specifically developed for longitudinal assessment, the
resulting bias is considered minimal [19]. An additional limita-
tion of this study is that the time required for patients to learn
to use the tablet was not systematically recorded. Consequently,
potential differences in learning time, particularly among pa-
tients with severe aphasia or cognitive deficits, could not be
assessed. Furthermore, family members and caregivers were
not routinely instructed in tablet use, and although prompting
by family or caregivers was permitted, it was not systemati-
cally monitored or quantified. These factors may have influ-
enced the consistency, adherence, and overall effectiveness of
self-directed training outside supervised sessions. We encoun-
tered challenges in recruitment, with only 2.5% of screened
patients meeting eligibility criteria. The acute setting posed
two key challenges, which together accounted for nearly 85%
of the ineligible patients: [1] rapid spontaneous or treatment-
induced recovery in mild to moderate aphasia, leading to un-
detectable deficits on the LAST, consistent with early aphasia
recovery patterns [36, 37] and [2] severe stroke cases frequently
presenting with complications such as impaired consciousness,
delirium or infection-related encephalopathy, precluding LAST
assessment within 24h. The LAST's limited sensitivity to sub-
tle deficits may have further influenced recruitment [17, 38].
Future studies may benefit from more sensitive screening tools,
such as the BIAS-A, though its longer administration time (up
to 1h vs. 5min for LAST) may limit feasibility in acute care
[17, 19]. In this study, patients were enrolled very early after
stroke onset given the acute setting and trial design (median of
approximately 3 days from last known well to randomization in
both groups). Therefore, we do not believe that faster inclusion
alone would mitigate the impact of rapid spontaneous improve-
ment. Furthermore, our results suggest that device-assisted
SLT may not be effective in patients with severe aphasia and/
or severe stroke. Consequently, future trials should focus on pa-
tients with mild to moderate aphasia and consider introducing
an NTHSS cutoff, for example at 5 points, to optimize treatment
responsiveness in the acute setting.

5 | Conclusion

This trial comparing tablet-assisted SLT using the Neolexon
application to standard SLT in acute post-stroke aphasia was
underpowered to demonstrate superiority, possibly due to the in-
clusion of patients with severe aphasia. However, tablet-assisted
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SLT with Neolexon showed potential benefits in patients with
mild to moderate aphasia and less severe strokes, and it may
enhance self-training in the acute stroke setting. Further large-
scale studies are needed to evaluate the efficacy of device-
supported SLT in acute post-stroke aphasia.

Author Contributions

Johannes Wischmann: conceptualization; methodology; software;
data curation; investigation; validation; formal analysis; supervision;
visualization; project administration; resources; writing — original
draft; writing - review and editing. Leanna Brasch: data curation;
investigation; writing - review and editing. Julia Franzen: data cura-
tion; investigation; writing — review and editing. Jennifer Schwierz:
data curation; investigation; writing - review and editing. Oksana
Kovalenko: data curation; investigation; writing — review and edit-
ing. Andrea Gutmann: methodology; validation; formal analysis; data
curation; writing - review and editing. Franziska Erbert: conceptual-
ization; software; data curation; investigation; supervision; project ad-
ministration; resources; writing - review and editing. Luisa Bufimann:
data curation; investigation; writing - review and editing. Julia Lauer:
data curation; investigation; writing — review and editing. Claudia
Dumberger: data curation; investigation; writing - review and edit-
ing. Alexander Mandl: Data curation; Investigation; Writing - review
and editing. Marie Mehringer: data curation; investigation; writing —
review and editing. Annette Miinsterer: data curation; investigation;
writing - review and editing. Julia Spitzer: data curation; investiga-
tion; writing - review and editing. Lena Winterhalter: data curation;
investigation; writing — review and editing. Vanessa Frank: data cura-
tion; investigation; writing — review and editing. Marika Rheinwald:
data curation; investigation; writing - review and editing. Katharina
Lehner: conceptualization; methodology; software; data curation; su-
pervision; resources; writing — review and editing. Franziska Ammer:
data curation; investigation; writing — review and editing. Angelika
Pfahler: data curation; investigation; writing — review and editing.
Stefanie Lampart: data curation; investigation; writing - review and
editing. Charlotte Young: data curation; investigation; supervision;
writing - review and editing. Peter Young: data curation; investiga-
tion; supervision; resources; writing - review and editing. Barbara
Goettert: data curation; investigation; writing - review and editing.
Marcella Bitzan: data curation; investigation; writing — review and
editing. Stephanie Rinder: data curation; investigation; writing - re-
view and editing. Oliver Meier: Data curation; investigation; supervi-
sion; project administration; resources; writing — review and editing.
Katharina Feil: conceptualization; methodology; software; data cu-
ration; validation; formal analysis; supervision; funding acquisition;
visualization; project administration; resources; writing — original
draft; writing - review and editing. Lars Kellert: conceptualization;
methodology; software; data curation; validation; formal analysis; su-
pervision; funding acquisition; visualization; project administration;
resources; writing — original draft; writing - review and editing.

Acknowledgements

The authors have nothing to report. Open Access funding enabled and
organized by Projekt DEAL.

Funding

Staff involvement, data acquisition, study visits, patient screening and
treatment, as well as data analysis, were conducted without financial
support. The tablet devices and the randomization tool were funded
by Boehringer Ingelheim Pharma GmbH & Co. KG. The funder had
no influence on participant recruitment, data, and statistical analy-
sis, or writing the protocol. Limedix GmbH supported the study by
granting licenses for the app free of charge. The company also had no
influence on the study planning or patient treatment and evaluation
of the study data.

Conflicts of Interest

The authors declare no conflicts of interest. K.L. was employed as a
project lead at Limedix GmbH during part of the study period. Limedix
is the manufacturer of the Neolexon application evaluated in this study.
This relationship had no influence on the study design, data collection,
data analysis, or interpretation of the results. P.Y. received funding for
travel or speaker honoraria from Idorsia, Sanofi, Amicus, Lowenstein
Medical, Bioprojet and Mementor outside of this study. P.Y. is sup-
ported by the Dr. Werner und Raphael Miiller Narcolepsy Foundation.
C.Y. is supported by the Dr. Werner und Raphael Miiller Narcolepsy
Foundation. K.F. received grants from the University of Tiibingen
(AKF and Sigrid-Orgel Stiftung) and speakers' honoraria/consulting
fees from AstraZeneca and BMS/Pfizer, all not related to this work.
L.K. received funding for travel or speaker honoraria from Alexion,
AstraZeneca, Bayer Vital, Boehringer Ingelheim, Bristol-Myers Squibb,
Daiichi Sankyo, Lilly and Pfizer outside of this study.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

1. L. Dickey, A. Kagan, M. P. Lindsay, J. Fang, A. Rowland, and S. Black,
“Incidence and Profile of Inpatient Stroke-Induced Aphasia in Ontario,
Canada,” Archives of Physical Medicine and Rehabilitation 91, no. 2
(2010): 196-202, https://doi.org/10.1016/j.apmr.2009.09.020.

2.S. Paolucci, A. Matano, M. Bragoni, et al., “Rehabilitation of Left
Brain-Damaged Ischemic Stroke Patients: The Role of Comprehension
Language Deficits. A Matched Comparison,” Cerebrovascular Diseases
20, no. 5 (2005): 400-406, https://doi.org/10.1159/000088671.

3. K. Hilari and S. Northcott, “‘Struggling to Stay Connected’: Compar-
ing the Social Relationships of Healthy Older People and People With
Stroke and Aphasia,” Aphasiology 31, no. 6 (2017): 674-687.

4.B. Gialanella and P. Prometti, “Rehabilitation Length of Stay
in Patients Suffering From Aphasia After Stroke,” Topics in Stroke
Rehabilitation 16, no. 6 (2009): 437-444, https://doi.org/10.1310/tsr16
06-437.

5.M. C. Brady, H. Kelly, J. Godwin, P. Enderby, and P. Campbell,
“Speech and Language Therapy for Aphasia Following Stroke,” Co-
chrane Database of Systematic Reviews 2016, no. 6 (2016): CD000425,
https://doi.org/10.1002/14651858.CD000425.pub4.

6. C. Breitenstein, T. Grewe, A. Floel, et al., “Intensive Speech and
Language Therapy in Patients With Chronic Aphasia After Stroke: A
Randomised, Open-Label, Blinded-Endpoint, Controlled Trial in a
Health-Care Setting,” Lancet 389, no. 10078 (2017): 1528-1538, https://
doi.org/10.1016/s0140-6736(17)30067-3.

7. “Dosage, Intensity, and Frequency of Language Therapy for Apha-
sia: A Systematic Review-Based, Individual Participant Data Network
Meta-Analysis,” Stroke 53, no. 3 (2022): 956-967, https://doi.org/10.
1161/strokeaha.121.035216.

8. M. C. Brady, M. Ali, K. VandenBerg, et al., “Precision Rehabilita-
tion for Aphasia by Patient Age, Sex, Aphasia Severity, and Time Since
Stroke? A Prespecified, Systematic Review-Based, Individual Partici-
pant Data, Network, Subgroup Meta-Analysis,” International Journal of
Stroke 17, no. 10 (2022): 1067-1077, https://doi.org/10.1177/1747493022
1097477.

9. C. Zheng, L. Lynch, and N. F. Taylor, “Effect of Computer Therapy in
Aphasia: A Systematic Review,” Aphasiology 30 (2015): 211-244.

10. M. Lavoie, J. Macoir, and N. Bier, “Effectiveness of Technologies in
the Treatment of Post-Stroke Anomia: A Systematic Review,” Journal
of Communication Disorders 65 (2017): 43-53, https://doi.org/10.1016/].
jcomdis.2017.01.001.

10 of 11

European Journal of Neurology, 2025

85U8017 SUOLILLOD BA e8I (geoljdde au Aq peusenob afe ol O ‘8sn Jo sa|n. 10y Aeiqi8uljUO AB|IA UO (SUORIPUOD-PUR-SWBI 0D A8 | 1w ATeIq 1 jpul|uo//SdnL) SUORIPUOD pUe SWLe | 841 885 *[9202/20/92] Uo ARiqi8uljuo A8|IM ‘Ery0. 8US/TTTT OT/I0P/WO0 A8 |IM AIq Ul |UO//Sdny Wouy pepeo|umod ‘ZT ‘SZ0Z ‘TEET8IVT


https://doi.org/10.1016/j.apmr.2009.09.020
https://doi.org/10.1159/000088671
https://doi.org/10.1310/tsr1606-437
https://doi.org/10.1310/tsr1606-437
https://doi.org/10.1002/14651858.CD000425.pub4
https://doi.org/10.1016/s0140-6736(17)30067%E2%88%923
https://doi.org/10.1016/s0140-6736(17)30067%E2%88%923
https://doi.org/10.1161/strokeaha.121.035216
https://doi.org/10.1161/strokeaha.121.035216
https://doi.org/10.1177/17474930221097477
https://doi.org/10.1177/17474930221097477
https://doi.org/10.1016/j.jcomdis.2017.01.001
https://doi.org/10.1016/j.jcomdis.2017.01.001

11. L. Allen, S. Mehta, J. A. McClure, and R. Teasell, “Therapeutic In-
terventions for Aphasia Initiated More Than Six Months Post Stroke: A
Review of the Evidence,” Topics in Stroke Rehabilitation 19, no. 6 (2012):
523-535, https://doi.org/10.1310/tsr1906-523.

12.J. A. Kleim and T. A. Jones, “Principles of Experience-Dependent
Neural Plasticity: Implications for Rehabilitation After Brain Damage,”
Journal of Speech, Language, and Hearing Research 51, no. 1 (2008):
$225-S239, https://doi.org/10.1044/1092-4388(2008/018).

13. R. Palmer, H. Witts, and T. Chater, “What Speech and Language
Therapy Do Community Dwelling Stroke Survivors With Aphasia Re-
ceive in the UK?,” PLoS One 13, no. 7 (2018): €0200096, https://doi.org/
10.1371/journal.pone.0200096.

14. N.R. Latimer, S. Dixon, and R. Palmer, “Cost-Utility of Self-Managed
Computer Therapy for People With Aphasia,” International Journal of
Technology Assessment in Health Care 29, no. 4 (2013): 402-409, https://
doi.org/10.1017/s0266462313000421.

15. R. Wenke, L. Melissa, H. Tania, et al., “Feasibility and Cost Analysis
of Implementing High Intensity Aphasia Clinics Within a Sub-Acute
Setting,” International Journal of Speech-Language Pathology 16, no. 3
(2014): 250-259, https://doi.org/10.3109/17549507.2014.887777.

16. R. Palmer, P. Enderby, C. Cooper, et al., “Computer Therapy Com-
pared With Usual Care for People With Long-Standing Aphasia Post-
stroke: A Pilot Randomized Controlled Trial,” Stroke 43, no. 7 (2012):
1904-1911, https://doi.org/10.1161/strokeaha.112.650671.

17. M. Koenig-Bruhin, T. Vanbellingen, R. Schumacher, et al., “Screen-
ing for Language Disorders in Stroke: German Validation of the Lan-
guage Screening Test (LAST),” Cerebrovascular Diseases Extra 6, no. 1
(2016): 27-31, https://doi.org/10.1159/000445778.

18. R. C. Oldfield, “The Assessment and Analysis of Handedness: The
Edinburgh Inventory,” Neuropsychologia 9, no. 1 (1971): 97-113, https://
doi.org/10.1016/0028-3932(71)90067-4.

19. K. Richter and M. Hielscher-Fastabend, “BIAS A&R: Bielefelder
Aphasie Screening Akut und Reha,” Zur Diagnostik Akuter Und Posta-
kuter Aphasien 1 (2018): 1-205.

20. E. Kalbe, N. Reinhold, M. Brand, H. J. Markowitsch, and J. Kessler,
“A New Test Battery to Assess Aphasic Disturbances and Associated
Cognitive Dysfunctions—German Normative Data on the Aphasia
Check List,” Journal of Clinical and Experimental Neuropsychology 27,
no. 7 (2005): 779-794, https://doi.org/10.1080/13803390490918273.

21. R. Biniek, W. Huber, R. Glindemann, K. Willmes, and H. Klumm,
“The Aachen Aphasia Bedside Test— Criteria for Validity of Psychologic
Tests,” Nervenarzt. Der Aachener Aphasie-Bedside-Test—Testpsycholo-
gische Giitekriterien 63, no. 8 (1992): 473-479.

22.E. Stolk, K. Ludwig, K. Rand, B. van Hout, and J. M. Ramos-Goiii,
“Overview, Update, and Lessons Learned From the International EQ-
5D-5L Valuation Work: Version 2 of the EQ-5D-5L Valuation Protocol,”
Value in Health 22, no. 1 (2019): 23-30, https://doi.org/10.1016/j.jval.2018.
05.010.

23.R. I. Rosner, “Beck Depression Inventory (BDI),” in The Encyclope-
dia of Clinical Psychology (Wiley, 2015), 1-6.

24. M. Herdman, C. Gudex, A. Lloyd, et al., “Development and Prelim-
inary Testing of the New Five-Level Version of EQ-5D (EQ-5D-5L),”
Quality of Life Research 20, no. 10 (2011): 1727-1736, https://doi.org/10.
1007/s11136-011-9903-x.

25.D. C. Thunstedt, P. Young, C. Kiipper, et al., “Follow-Up in Aphasia
Caused by Acute Stroke in a Prospective, Randomized, Clinical, and
Experimental Controlled Noninvasive Study With an iPad-Based App
(Neolexon): Study Protocol of the Lexi Study,” Frontiers in Neurology 11
(2020): 294, https://doi.org/10.3389/fneur.2020.00294.

26.T. Ye and Y. Yi, “Sample Size Calculations in Clinical Research,
Third Edition, by Shein-Chung Chow, Jun Shao, Hansheng Wang,

and Yuliya Lokhnygina,” Statistical Theory and Related Fields 1, no. 2
(2017): 1-2, https://doi.org/10.1080/24754269.2017.1398000.

27.]. Cohen, Statistical Power Analysis for the Behavioral Sciences (L.
Erlbaum Associates, 1988).

28. K. F. Schulz, D. G. Altman, and D. Moher, “CONSORT 2010 State-
ment: Updated Guidelines for Reporting Parallel Group Randomised
Trials,” BMJ (Clinical Research Ed.) 340 (2010): ¢332, https://doi.org/10.
1136/bmj.c332.

29. R. Palmer, P. Enderby, and G. Paterson, “Using Computers to En-
able Self-Management of Aphasia Therapy Exercises for Word Finding:
The Patient and Carer Perspective,” International Journal of Language
& Communication Disorders 48, no. 5 (2013): 508-521, https://doi.org/
10.1111/1460-6984.12024.

30. A. Roper, J. Marshall, and S. Wilson, “Benefits and Limitations of
Computer Gesture Therapy for the Rehabilitation of Severe Aphasia,”
Frontiers in Human Neuroscience 10 (2016): 595, https://doi.org/10.
3389/fnhum.2016.00595.

31. R. Palmer, M. Dimairo, C. Cooper, et al., “Self-Managed, Computer-
ised Speech and Language Therapy for Patients With Chronic Aphasia
Post-Stroke Compared With Usual Care or Attention Control (Big CAC-
TUS): A Multicentre, Single-Blinded, Randomised Controlled Trial,”
Lancet Neurology 18, no. 9 (2019): 821-833, https://doi.org/10.1016/
$1474-4422(19)30192-9.

32.S. Spaccavento, R. Falcone, F. Cellamare, E. Picciola, and R. L.
Glueckauf, “Effects of Computer-Based Therapy Versus Therapist-
Mediated Therapy in Stroke-Related Aphasia: Pilot Non-Inferiority
Study,” Journal of Communication Disorders 94 (2021): 106158, https://
doi.org/10.1016/j.jcomdis.2021.106158.

33.R. Wenke, E. Cardell, M. Lawrie, and D. Gunning, “Communica-
tion and Well-Being Outcomes of a Hybrid Service Delivery Model of
Intensive Impairment-Based Treatment for Aphasia in the Hospital
Setting: A Pilot Study,” Disability and Rehabilitation 40, no. 13 (2018):
1532-1541, https://doi.org/10.1080/09638288.2017.1300949.

34.P. Kesav, S. L. Vrinda, S. Sukumaran, P. S. Sarma, and P. N. Sy-
laja, “Effectiveness of Speech Language Therapy Either Alone or With
Add-on Computer-Based Language Therapy Software (Malayalam Ver-
sion) for Early Post Stroke Aphasia: A Feasibility Study,” Journal of the
Neurological Sciences 380 (2017): 137-141, https://doi.org/10.1016/j.jns.
2017.07.010.

35. R. Palmer, M. Dimairo, N. Latimer, et al., “Computerised Speech and
Language Therapy or Attention Control Added to Usual Care for Peo-
ple With Long-Term Post-Stroke Aphasia: The Big CACTUS Three-Arm
RCT,” Health Technology Assessment 24, no. 19 (2020): 1-176, https://
doi.org/10.3310/hta24190.

36. “Predictors of Poststroke Aphasia Recovery: A Systematic Review-
Informed Individual Participant Data Meta-Analysis,” Stroke 52, no. 5
(2021): 1778-1787, https://doi.org/10.1161/strokeaha.120.031162.

37.S. M. Wilson, D. K. Eriksson, T. H. Brandt, et al., “Patterns of Recov-
ery From Aphasia in the First 2Weeks After Stroke,” Journal of Speech,
Language, and Hearing Research 62, no. 3 (2019): 723-732, https://doi.
org/10.1044/2018_jslhr-1-18-0254.

38. A.B. Laks, A. T. DeMarco, and P. E. Turkeltaub, “Optimizing Detec-
tion of Very Mild Aphasia With Letter Fluency Tests,” American Journal
of Speech-Language Pathology 34 (2005): 1193-1202, https://doi.org/10.
1044/2025_AJSLP—-24-00471.

Supporting Information

Additional supportinginformation can be found online in the Supporting
Information section. Data S1: ene70443-sup-0001-Supinfol.docx.

European Journal of Neurology, 2025

11 0f 11

85U8017 SUOLILLOD BA e8I (geoljdde au Aq peusenob afe ol O ‘8sn Jo sa|n. 10y Aeiqi8uljUO AB|IA UO (SUORIPUOD-PUR-SWBI 0D A8 | 1w ATeIq 1 jpul|uo//SdnL) SUORIPUOD pUe SWLe | 841 885 *[9202/20/92] Uo ARiqi8uljuo A8|IM ‘Ery0. 8US/TTTT OT/I0P/WO0 A8 |IM AIq Ul |UO//Sdny Wouy pepeo|umod ‘ZT ‘SZ0Z ‘TEET8IVT


https://doi.org/10.1310/tsr1906-523
https://doi.org/10.1044/1092-4388(2008/018)
https://doi.org/10.1371/journal.pone.0200096
https://doi.org/10.1371/journal.pone.0200096
https://doi.org/10.1017/s0266462313000421
https://doi.org/10.1017/s0266462313000421
https://doi.org/10.3109/17549507.2014.887777
https://doi.org/10.1161/strokeaha.112.650671
https://doi.org/10.1159/000445778
https://doi.org/10.1016/0028-3932(71)90067-4
https://doi.org/10.1016/0028-3932(71)90067-4
https://doi.org/10.1080/13803390490918273
https://doi.org/10.1016/j.jval.2018.05.010
https://doi.org/10.1016/j.jval.2018.05.010
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.3389/fneur.2020.00294
https://doi.org/10.1080/24754269.2017.1398000
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1111/1460-6984.12024
https://doi.org/10.1111/1460-6984.12024
https://doi.org/10.3389/fnhum.2016.00595
https://doi.org/10.3389/fnhum.2016.00595
https://doi.org/10.1016/s1474-4422(19)30192-9
https://doi.org/10.1016/s1474-4422(19)30192-9
https://doi.org/10.1016/j.jcomdis.2021.106158
https://doi.org/10.1016/j.jcomdis.2021.106158
https://doi.org/10.1080/09638288.2017.1300949
https://doi.org/10.1016/j.jns.2017.07.010
https://doi.org/10.1016/j.jns.2017.07.010
https://doi.org/10.3310/hta24190
https://doi.org/10.3310/hta24190
https://doi.org/10.1161/strokeaha.120.031162
https://doi.org/10.1044/2018_jslhr-l-18-0254
https://doi.org/10.1044/2018_jslhr-l-18-0254
https://doi.org/10.1044/2025_AJSLP%E2%88%9224-00471
https://doi.org/10.1044/2025_AJSLP%E2%88%9224-00471

	Tablet-Assisted Speech and Language Therapy for Acute Post-Stroke Aphasia: A Randomized Clinical Trial (LEXI Study)
	ABSTRACT
	1   |   Introduction
	2   |   Methods
	2.1   |   Study Design and Population
	2.2   |   Randomization
	2.3   |   Intervention
	2.4   |   Study Procedures
	2.5   |   Primary Outcome
	2.6   |   Secondary Outcomes
	2.7   |   Statistics
	2.8   |   Standard Protocol Approvals, Registrations, and Patient Consents

	3   |   Results
	3.1   |   Baseline and Treatment Characteristics
	3.2   |   Primary Outcome
	3.3   |   Secondary Outcomes
	3.4   |   Subgroup Analysis
	3.5   |   Effect Sizes

	4   |   Discussion
	5   |   Conclusion
	Author Contributions
	Acknowledgements
	Funding
	Conflicts of Interest
	Data Availability Statement
	References


