Metadata, citation and similar papers at core.ac.u

Edinburgh Research Explorer

Screening for cognitive impairment among patients with
neuromyelitis optica using touchscreen cognitive testing in
routine clinical care

Citation for published version:

Cotter, J, Trew, F, Colville, S, Lyle, D, Cranley, D, Cormack, F, Barnett, JH, Murray, K & Pal, S 2019,
'Screening for cognitive impairment among patients with neuromyelitis optica using touchscreen cognitive
testing in routine clinical care', Journal of Neurology. https://doi.org/10.1007/s00415-019-09438-2

Digital Object Identifier (DOI):
10.1007/s00415-019-09438-2

Link:
Link to publication record in Edinburgh Research Explorer

Document Version_:
Peer reviewed version

Published In:
Journal of Neurology

Publisher Rights Statement:
This is the authors' peer-reviewed manuscript as accepted for publication.

General rights

Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy

The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

OPEN o ACCESS

Download date: 21. Jun. 2020

k


https://core.ac.uk/display/326030254?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.research.ed.ac.uk/portal/en/persons/shuna-colville(b186fbe6-2ec2-43f2-b892-6a8f3a16dd62).html
https://www.research.ed.ac.uk/portal/en/persons/dawn-lyle(dfe873b3-2ae9-4442-a316-8340db5e8e33).html
https://www.research.ed.ac.uk/portal/en/persons/denise-cranley(676b9a18-e7a1-42a9-beac-4d58c8a04554).html
https://www.research.ed.ac.uk/portal/en/persons/katy-murray(5b90b4f6-90d4-4b3f-a697-4b68dd7d6456).html
https://www.research.ed.ac.uk/portal/en/persons/suvankar-pal(ce46e1ab-4570-4108-be11-a0be9f97930c).html
https://www.research.ed.ac.uk/portal/en/publications/screening-for-cognitive-impairment-among-patients-with-neuromyelitis-optica-using-touchscreen-cognitive-testing-in-routine-clinical-care(54368664-8edb-4899-b158-2c0fff59e996).html
https://www.research.ed.ac.uk/portal/en/publications/screening-for-cognitive-impairment-among-patients-with-neuromyelitis-optica-using-touchscreen-cognitive-testing-in-routine-clinical-care(54368664-8edb-4899-b158-2c0fff59e996).html
https://doi.org/10.1007/s00415-019-09438-2
https://doi.org/10.1007/s00415-019-09438-2
https://www.research.ed.ac.uk/portal/en/publications/screening-for-cognitive-impairment-among-patients-with-neuromyelitis-optica-using-touchscreen-cognitive-testing-in-routine-clinical-care(54368664-8edb-4899-b158-2c0fff59e996).html

Screening for cognitive impairment among patients with
neuromyelitis optica using touchscreen cognitive testing in

routine clinical care

Jack Cotter™™, Fiona Trew?, Shuna Colville®4, Dawn Lyle3# Denise Cranley*#, Francesca
Cormack?, Jennifer H Barnett!®, Katy Murray®>*%", Suvankar Pal**56t

* corresponding author

T joint final authors

Author affiliations:

1 Cambridge Cognition, Cambridge, UK

2 College of Medicine and Veterinary Medicine, University of Edinburgh, Edinburgh, UK
3 Anne Rowling Regenerative Neurology Clinic, University of Edinburgh, Edinburgh, UK
4 Centre for Clinical Brain Sciences, University of Edinburgh, Edinburgh, UK

® Department of Psychiatry, University of Cambridge, Cambridge, UK

® Forth Valley Royal Hospital, Larbert, UK

Correspondence:
Dr Jack Cotter

Email: jack.cotter@camcog.com

Manuscript classification: Letter to the Editor

Word count: 600



Dear Sirs,

Neuromyelitis optica (NMO) is a rare autoimmune disease associated with inflammation of the
optic nerves, spinal cord and brainstem [1]. In addition to physical and visual problems,
cognitive dysfunction is also common among people with NMO (pwNMO) [2], but is
potentially under-recognised and incompletely evaluated in routine clinical care. We aimed to
investigate the spectrum of cognitive impairment in piwNMO presenting to a specialist clinic

using a brief cognitive battery administered on a touchscreen tablet computer.

All puNMO attending the Anne Rowling Regenerative Neurology Clinic, University of
Edinburgh, between February 2014 and February 2015 were offered the opportunity to
complete the cognitive tasks as part of their routine holistic clinical assessment. Three tests
from the Cambridge Neuropsychological Test Automated Battery (CANTAB) (assessing five
different domains of cognition) were administered using a touchscreen tablet computer (iPad

Air, Apple Inc.):

1. Match to Sample (MTS): assesses processing speed and attention
2. Paired Associates Learning (PAL): assesses visuospatial episodic memory

3. Spatial Working Memory (SWM): assesses working memory and executive function

These took approximately 15 minutes to complete. Each task incorporated an automated
computer voiceover providing instructions to patients and required no prior
neuropsychological training for administration. Patients were also screened for depression
using a touchscreen version of the 15-item Geriatric Depression Scale [3], which has high
diagnostic sensitivity and specificity in the general adult population [4]. Upon completion, raw
scores for each cognitive domain were processed by the software to create z-scores
standardised for age, sex and education status using data from an inbuilt normative database
collected from healthy adults aged 18-90 years. Based on these z-scores, cognitive performance
levels were categorised from ‘superior’ (z-score > 1.5) to ‘very poor’ (z-score < -2), though
‘average’ (z-score > -1) was the highest possible category for some tests. Patients scoring
‘poor’ or ‘very poor’ (z-score < -1.5) in a cognitive domain were considered to be impaired

relative to their age, sex and education-matched peers.

Sixteen pwNMO (62.5% female) completed the CANTAB assessments (mean age 48.6 £ 17
years, range: 18 - 83 years). Cognitive impairment was detected in at least one cognitive
domain in seven patients (43.8% of the sample). Two patients (12.5% of the sample) exhibited

impairment in two cognitive domains. Across the sample, impairments were observed on
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measures of working memory (12.5%), episodic memory (18.8%) and executive function
(25%). None of the patients exhibited impairments in processing speed or attention. Clinically
significant depressive symptoms were reported in 43.8% of patients, but were not associated

with the presence of cognitive impairment.

These results confirm that cognitive impairment is common and occurs across a range of
domains among pwNMO. These findings also further corroborate reports that suggest that the
effects of NMO may extend beyond the optic nerve and spinal cord and into the brain [2, 5, 6].
The overall proportion of individuals exhibiting impairment was similar to another recent study
conducted at the same clinic in patients with multiple sclerosis, though the profile of
impairment differed slightly between disorders [7]. The absence of impairments in processing
speed or attention in this NMO sample is interesting as it conflicts with previous findings [2],
but also suggests that the impairments observed in other aspects of cognition were not
attributable to visual or motor problems, or to potential sedating effects of pain medications
[8]. Collectively, these results support recent calls for the use of routine cognitive screening in
NMO [1], and demonstrate that computerised cognitive assessments could offer a practical
solution to the lack of time, specialist resources and expertise typically required to administer,

score and interpret paper-and-pencil based measures in everyday clinical practice.
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