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ARTICLE INFO ABSTRACT

Keywords: Introduction: Autoimmune neurological diseases (ANDs) are a specific type of autoimmune disease
Autoimmune neurological diseases that affect cells within the central and peripheral nervous system. ANDs trigger various physical/
Language

neuropsychiatric symptoms. However, language impairments in people with ANDs are not well
characterized. Here we aimed to determine the kinds of language impairment that most
commonly emerge in 10 ANDs, the characteristics of the patients (demographic, neurological
damage), and the assessment methods used.

Methods: We followed the PRISMA Extension for Scoping Reviews (PRISMA-ScR). PubMed and
Google Scholar were searched. We used a list of search terms containing 10 types of ANDs (e.g.,
multiple sclerosis, acute disseminated encephalomyelitis) in combination with the terms aphasia,
dysphasia, fluency, language, listening, morphology, phonology, pragmatics, reading, semantics,
speaking, syntax, writing. The reference lists and citations of the relevant papers were also
investigated. The type of AND, patient characteristics, neurological damage and examination
technique, language tests administered, and main findings were noted for each study meeting the
inclusion criteria.

Results: We found 171 studies meeting our inclusion criteria. These comprised group studies and
case studies. Language impairments differed largely among types of ANDs. Neurological findings
were mentioned in most of the papers, but specific language tests were rarely used.
Conclusions: Language symptoms in people with ANDs are commonly reported. These are often
not full descriptions or only focus on specific time points in the course of the disease. Future
research needs to assess specific language functions in people with ANDs and relate their lan-
guage impairments to brain damage at different stages of disease evolution.

Language impairment
Aphasia

1. Introduction

The prevalence of autoimmune diseases ranges between 3-5% in Western countries (Wang et al., 2015). The origin of autoimmune
diseases is hypothesized to be a combination of genetic components and environmental factors (e.g., diet, smoking) (Davidson &
Diamond, 2014). Furthermore, sex hormones and sex chromosomes (Gold et al., 2019; Ngo et al., 2014; Voskuhl, 2020), infectious
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processes (Armangue et al., 2018; Berger, 2020; Bjornevik et al., 2022; Dalakas, 2020; Lopez et al., 2021), and less frequently cancer
can play a role in the emergence of these diseases (Lancaster, 2017). There are more than a hundred known types of autoimmune
diseases (The American Autoimmune Related Diseases Association, 2018). Some autoimmune diseases are unique in that they affect
the cells within the central and peripheral nervous system — these are called autoimmune neurological diseases (ANDs) and will be the
focus of this review.

AND:s are the result of an overactive immune system attacking healthy central nervous system cells (e.g., Lerner et al., 2015). The
immune system is a network of organs (e.g., adenoids, bone marrow, lymph nodes, thymus), cells, humoral factors, and proteins that
defend our body against infection from bacteria, viruses, fungi, and toxins (Parkin & Cohen, 2001). The immune system communicates
with the central nervous system, by modulating body temperature, sleep, and feeding behaviour, among others (Steinman, 2004). The
symptoms that people with ANDs experience usually develop over several days or weeks after the acute phase and vary depending on
the specific disease (Scolding & Fuller, 2004). Patients can develop neuropsychiatric problems, cognitive impairment, epilepsy, or
movement disorders, among others (Liu & Tang, 2018, Tjaden et al., 2013, Tobin & Pittock, 2017).

To the best of our knowledge, a general review on language impairments in people with ANDs does not yet exist. It is important to
characterize the language impairments that people with ANDs may have. This review is relevant to enhance the current awareness of
clinicians, researchers, and the general public about language impairments in ANDs. Ultimately, this work could stress the need to
assess and treat language impairments in this population. Therefore, here we report a scoping review of the current literature on
language impairments in people with ANDs. The main goal is to determine the kinds of language impairment that most commonly
appear in 10 ANDs, the characteristics of patients (demographic, neurological damage), and the assessment methods used. Given the
vast number of ANDs and their heterogeneity (e.g. Bhagavati, 2021), we will not provide the reader with an exhaustive overview of all
studies describing language impairments in people with different ANDs. Some of the ANDs we will discuss are objectively rare and by
definition not frequently observed. Yet, the goal of this review is to provide a general picture of language impairments in this pop-
ulation, paving the way for systematic reviews and original research studies investigating language impairments in people with
specific kinds of ANDs.

2. Methods

We followed the PRISMA Extension for Scoping Reviews (PRISMA-ScR), as described in Tricco et al. (2018). PubMed and Google
Scholar were searched for peer-reviewed articles of ANDs and language impairments. No timeframe was used for the search because we
did not expect a large number of articles and because we were unaware of classic references or a time when this topic was more heavily
discussed in the literature. We searched for 10 ANDs based on a list generated by the Icahn School of Medicine at Mount Sinai (2021).
This list was chosen as our source for ANDs because the Icahn School of Medicine at Mount Sinai is a leading institution in ANDs. As far
as we know, no ANDs predominantly damage language circuits, but language impairments can be related to the presence of lesions or
more diffuse neurological damage affecting brain connections (see Llufriu et al., 2016, for an example of Multiple Sclerosis (MS)).

We used 28 search items for our literature search (see Table 1). A search term related to the ANDs under investigation (left column)
was searched for in combination with a linguistic term (right column). We used a PubMed search string (Table 2) to search for relevant
literature. Additionally, the reference list and the citations of the included papers were examined to find more relevant papers.

Each paper was evaluated as follows: two independent reviewers (J.R., A.R) evaluated the titles and abstracts of all articles based on
the exclusion criteria listed in the next paragraph. Based on this evaluation, a series of full texts were chosen to review. The full texts
were evaluated according to the same exclusion criteria as earlier (see next paragraph). If the texts met the inclusion criteria, they were
fully read by J.R. and A.R. and specific aspects of the papers were entered into a table: type of AND investigated (e.g., multiple
sclerosis), number and characteristics of patients (i.e., age, gender, language background), neurological damage and neurological
examination technique (e.g., electroencephalography [EEG] showed general slowing), and language tests administered (e.g., Boston
Naming Test (Kaplan et al., 1983)). Moreover, the main findings of each study relating to language impairments were noted and

Table 1

Search terms used in this review.
ANDs Language
Acute disseminated encephalomyelitis aphasia
Anti-gamma-amino butyric acid antibody-associated diseases dysphasia
Anti-GABAg receptor antibody-associated diseases fluency
Anti-myelin oligodendrocyte glycoprotein antibody disease language
Anti-MOG antibody disease listening
Autoimmune encephalitis morphology
Anti-NMDAr encephalitis phonology
Anti-N-methyl-D-aspartate receptor encephalitis pragmatics
Hashimoto’s encephalitis reading
Steroid responsive encephalopathy associated with autoimmune thyroiditis semantics
Multiple sclerosis speaking
N-type calcium channel antibody-mediated autoimmune encephalitis syntax
Neuromyelitis optica writing

Optic neuritis
Transverse myelitis
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Table 2
PubMed search string used.

("Autoimmune Diseases of the Nervous System"[Mesh] OR "Hashimoto’s encephalitis" [Supplementary Concept] OR "Thyroiditis, Autoimmune"[Mesh] OR "Optic
Neuritis"[Mesh] OR anti-GABAB receptor antibody-associated disease*[tiab] OR anti-myelin oligodendrocyte glycoprotein antibody disease*[tiab] OR anti-
MOG antibody disease*[tiab] OR autoimmune encephalitis[tiab] OR anti-NMDAR encephalitis[tiab] OR steroid responsive encephalopathy associated with
autoimmune thyroiditis[tiab] OR multiple sclerosis[tiab] OR neuromyelitis optica[tiab]) AND ("Language"[Mesh] OR "Aphasia"[Mesh] OR aphasia*[tiab] OR
dysphasia*[tiab] OR fluency[tiab] OR listen*[tiab] OR morpholog*[tiab] OR phonolog*[tiab] OR pragmatic*[tiab] OR reading[tiab] OR semantic*[tiab] OR
speak*[ti] OR syntax[ti] OR writ*[ti]) NOT ("Articulation Disorders"[Mesh] OR articulation disorder*[ti] OR speech[ti] OR slurred[ti] OR dysarthria[ti] OR
dysphonia[ti])

included in the table.

We excluded papers that reported: (1) ANDs other than the ANDs mentioned in Table 1 (left column); (2) impairments other than
the language impairments stated in Table 1 (right column); (3) people with simultaneous ANDs; (4) comparisons between people with
ANDs and people with other (neurological) diseases; (5) language impairments in people with ANDs that could have been affected by
medical treatment or improved after speech-language therapy. We also excluded papers that (6) were written in languages other than
English; (7) were not peer-reviewed; or (8) included no original data.

To clarify our exclusion criteria: (1) and (2) were implemented to limit the scope of the article, that is, to focus on 10 commonly
reported ANDs and to only report on lexico-semantic and morpho-syntactic difficulties. Therefore, we excluded papers only reporting
speech/voice impairments (e.g., slurred speech, dysarthria, dysphonia) or only cognitive impairments; (3) was implemented because
when someone is diagnosed with two ANDs, it is hard to discern which AND is causing the language impairments. For example, this
was the case for a person with acute disseminated encephalomyelitis (ADEM) and with autoimmune encephalitis (Aoe et al., 2019); (4)
was implemented because these studies may not stress the main underlying impairments that people with ANDs have, rather, they tend
to stress specific language/cognitive aspects that could be useful in distinguishing ANDs from other diseases (e.g., Clark et al., 1997;
Covey et al., 2012; Roy et al., 2018); finally, the reason for exclusion criteria (5) is that the language impairments found in these studies
can be biased by treatment/therapy instead of being due to AND pathology (e.g., Darestani et al. 2020; Sandyk, 1994).

Exclusion criteria did not extend to (1) studies examining people with an AND after central nervous system infections, because
ANDs can be triggered by an infection (Bjornevik et al., 2022; Getts et al., 2014; Niederschweiberer et al., 2020); and (2) studies
covering general language impairments (e.g., production, comprehension, aphasia) without mentioning which language tests were
administered. The latter studies were included because they are able to provide evidence regarding the frequency of language im-
pairments in people with specific ANDs, ensuring the detection of a sufficient number of articles to determine the types of language
impairment that most commonly appear in this population.

The percentages mentioned in the results are based on the total number of papers found. In this way, we avoided one study
dominating the percentage calculation due to having a bigger sample size. To calculate the percentages, the number of occasions an
investigated aspect (e.g., language impairments mentioned, characteristics of patients [i.e., language background], neurological
damage found, neurological examination technique used and language tests administered) was found were counted and divided by the
total number of papers identified. Age and gender characteristics were only calculated for case studies and case series. We did not
calculate the percentages related to age groups or gender ratios for group studies or for all included studies, to avoid studies with bigger
sample sizes dominating the percentage calculation. We treated multiple case series as describing only one case when calculating the
language impairments, language modalities, brain examination techniques and timing of language impairments. This means that, for
example, if we found a case series that described two patients suffering from naming problems, we only counted this language
impairment once. Due to the fact that in some papers multiple language impairments, language modalities, brain examination
techniques, language tests or multiple patients are assessed, some of the percentages in the Results section do not sum to a 100% (e.g.,
the report of neurological damage and the nature of the language impairments found). Ratios were also provided to facilitate the
transparency of the calculation process.

3. Results

A total of 3238 papers were identified by searching the electronic databases and reviewing article references. To this number, 11
articles were removed as they were duplicates. Based on the title and the abstract, 3014 articles were not considered eligible following
our exclusion criteria. The remaining 213 articles were assessed for eligibility based on the full-text. Of these, 81 were excluded.
Namely, twenty-seven correlational studies between cognitive impairments and brain pathology, 11 papers that did not discuss
language, 11 papers showing no new data, 10 papers which reported ANDs and impairments after treatment, 7 papers that could not be
retrieved, 5 papers which had an unclear AND diagnosis (e.g., two ANDs simultaneously), 4 papers discussing types of ANDs that we
were not interested in or no AND at all, 3 validation/development papers for new test tools and 3 papers comparing ANDs to other
diseases. The remaining 132 papers met the inclusion criteria and were considered eligible for this scoping review. To these articles, 39
papers were added by looking at the reference list of the aforementioned included 132 papers and the 3 review papers, resulting in 171
papers to be reviewed. See Fig. 1 for a flow diagram of this process.

In the supplementary material we have included a table with information for each paper regarding the type of AND, bibliographical
reference, number and demographic information of the patients, neurological damage, language tests used, and main findings
(Table A1). These papers were published between 1987 and 2022. Half of the reports were group studies (86/171, 50%), followed by
single case studies (62/171, 36%), and multiple case studies reported in a single paper (14/171, 14%, i.e., case series).
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AND vs other disease (n=3)

Additional articles included
based on review papers and

reference lists

(n=39)

Studies included in
scoping review
(n=171)

Fig. 1. Scoping review flow diagram.

Regarding type of AND, MS was most often found (98/171, 57%), followed by other types of ANDs, namely, Anti-N-methyl-D-
aspartate receptor (anti-NMDAr) encephalitis (22/171, 13%), ADEM (21/171, 12%), steroid responsive encephalopathy associated
with autoimmune thyroiditis (SREAT, Hashimoto’s encephalitis) (14/171, 8%), neuromyelitis optica (5/171, 3%), Anti-myelin
oligodendrocyte glycoprotein (anti-MOG) antibody-associated encephalitis (5/171, 3%), N-type calcium channel antibody-
mediated autoimmune encephalitis (2/171, 1%), limbic paraneoplastic encephalitis (2/171, 1%), anti-voltage-gated potassium
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channel encephalitis (1/171, 1%), and Anti-gamma-amino butyric acid (anti-GABAg) antibody-associated disease (1/171, 1%). Studies
of people with MS were most commonly reported as group studies (76/86, 88%) as opposed to other ANDs (10/86, 12%).

With regard to patient characteristics in the case studies and case series (106 patients in total), females were more frequently
reported than males [68 females, (68/106, 64%), 38 males (38/106, 36%)], and adults were more often examined than children [80
adults (80/106, 75%), 26 children (26/106, 25%)]. The languages the patients spoke were explicitly mentioned in only 5 case studies
(5/171, 3%) and in 22 group studies (22/171, 13%). These included: Chinese, Dutch, English, Finnish, French, German, Greek, Italian,
Persian, Romanian, Russian, Spanish, and Swedish.

Regarding neurological damage, we found no mention of neurological damage or report of neurological damage specifically
relating to the reported language impairments in 78 papers (78/171, 46%). Most of these studies (70/78, 90%) were of people with
MS. Ninety-five papers (95/171, 56%) reported some details of a neurological examination. From these, in 12 papers (12/95, 13%) we
found reports of patients without neurological damage, whereas in 87 papers (87/95, 92%) we found reports of neurological damage.
Two papers (2/171, 1%) mentioned neurological damage without mentioning the neurological examination technique used.

Papers differed in the inclusion of brain examinations and in the types of neuroimaging and electrophysiological monitoring
techniques used. Brain examination techniques were reported in 92 papers (92/171, 54%): 35 of these papers (35/92, 38%) used only
one technique, while 57 of the papers (57/92, 62%) used 2 or more techniques. More specifically, 83 (83/92, 90%) of the papers
mentioning brain examination techniques used a form of magnetic resonance imaging (MRI), 44 (44/92, 48%) electroencephalog-
raphy (EEG), 25 (25/92, 27%) computed tomography (CT), 10 (10/92, 11%) positron emission tomography (PET), 8 (8/92, 9%) single
photon emission computed tomography (SPECT), 2 (2/92, 2%) magnetic resonance (MR) spectroscopy, 1 (1/92, 1%) MR angiography,
1 (1/92, 1%) CT angiography, and 1 (1/92, 1%) magnetoencephalography (MEG). Only 2 papers (2/171, 1%) mentioned brain
damage without citing the brain examination technique used.

The language impairments, as mentioned in the papers, are summarized in Table 3. Language impairments included different types
of “aphasia/dysphasia” (63/171, 37%), “verbal fluency problems” (52/171, 30%), “naming difficulties” (26/171, 15%), “word-finding
difficulties” (18/171, 11%), “impaired reading” (13/171, 8%), “paraphasias™ (13/171, 8%), “repetition problems” (11/171, 6%),
“writing difficulties” (9/171, 5%), “anomia” (5/17, 3%), “dysnomia” (2/171, 1%), “dyslexia” (2/171, 1%), “pragmatic comprehension
problems” (1/171, 1%) and “logorrhoea” (1/171, 1%). Some papers mentioned concomitant language impairments.

Relative to the assessments, language production was more often assessed than language comprehension: 114 studies (114/171,
67%) assessed spoken language production, 13 studies (13/171, 8%) written language production, 35 studies (35/171, 20%) spoken
language comprehension, and 17 studies (17/171, 10%) written language comprehension. Some studies mentioned multiple language
modalities. In contrast, 49 studies (49/171, 29%) mentioned only general language impairments without stating whether production,
comprehension or both were investigated (e.g., aphasia, global aphasia).

Relative to the language impairments, 100 studies (100/114, 88%) reported spoken production to be impaired, as opposed to 33
studies (33/114, 29%) which mentioned preserved spoken production skills. Note that the percentages do not add up to a 100%, since
studies could mention multiple AND cases, of whom one shows preserved spoken production and another shows impaired spoken
production. The same principle holds for the percentages mentioned for the other language modalities described below. Written
production was reported to be impaired in 10 studies (10/13, 77%) and preserved in 3 studies (3/13, 23%). In 25 studies (25/35, 71%)
spoken language comprehension was reported to be impaired and in 12 studies (12/35, 34%) preserved. Regarding written
comprehension, impairments were reported in 15 studies (15/17, 88%) whereas preservation was reported in 3 studies (3/17, 18%).

Regarding the timing of impairments, we found language impairments at disease onset or as one of the first symptoms of the disease
(12/171, 7%). Additionally, 71 studies (71/171, 42%) indicated language disturbances during disease progression, after hospitali-
zation, or over several days or weeks after hospitalization. Moreover, 9 studies (9/171, 5%) reported language issues during disease
relapse. In contrast, 87 papers (87/171, 51%) did not clearly define the timing relative to disease onset in which language impairments
were assessed. In these studies, language impairments were mentioned relative to hospitalization or examination instead of relative to
disease onset. Therefore, we could not trace back to when these symptoms started exactly. When language impairments developed
during hospitalization, we interpreted them as symptoms developed over a period of a few days or weeks since these symptoms were
not present at disease onset and were not part of the symptoms for which the patient was admitted to the hospital (e.g., Bernhardt et al.,

Table 3
Raw number and percentage of papers reporting language impairments
in the ANDs under investigation.

Aphasia/dysphasia 63 (37%)
Verbal fluency problems 52 (30%)
Naming difficulties 26 (15%)
Impaired reading 13 (8%)
Paraphasias 13 (8%)
Repetition problems 11 (6%)
Writing problems 9 (5%)
Anomia 5 (3%)
Dysnomia 2 (1%)
Dyslexia 2 (1%)
Pragmatic comprehension problems 1 (1%)
Logorrhea 1 (1%)

Percentages based on 171 papers.
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2017).

Language tests were only reported in 91 of the papers (53%). Most of these studies were on people with MS (79/91, 87%). The most
frequently used language tests were verbal fluency tests, which were reported 93 times (93/171, 54%). Note that this number is higher
than 91, because one paper could show reports of different types of (standardized) verbal fluency tests. In 54 of these cases (54, 54/93,
58%) a standardized version of a fluency task was mentioned. In 24 of the reports (24/93, 26%) a specific version of a fluency task was
used, namely the Controlled Oral Word Association Test (COWAT) (COWAT; e.g., Benton & Hamsher, 1976; [13/24, 54%]), Word List
Generation (e.g., Bever et al., 1995; [6/24, 25%]), the verbal fluency subset of Delis-Kaplan Executive Function System (Delis et al.,
2001; [5/24, 21%]) and the Supermarket Test (e.g., Mattis, 1976; [2/24, 8%]). In 67 of the reports (67/93, 74%) no specific fluency
task was indicated; rather, category fluency tests (38/67, 57%) and letter fluency tests (25/67, 37%) were mentioned (not mentioned:
[4/67, 6%]). After the verbal fluency tests, the Boston Naming Test (BNT, e.g., Kaplan et al., 1983) was most frequently used (22/171,
13%). Other tests mentioned more than once, were the Token Test (e.g., Luzzatti et al., 1999) (5/171, 3%), Peabody Picture Vo-
cabulary Task (e.g., Dunn & Dunn, 1981) (2/171, 1%), and Boston Diagnostic Aphasia Examination (BDAE-SF; (Goodglass & Kaplan,
1972) (2/171, 1%)).

4. Discussion

The present study examined language impairments in 10 ANDs. Of all detected papers, 171 papers met our inclusion criteria. These
papers spanned over a period of 35 years (i.e., 1987 to 2022). The language impairments and neurological damage described varied
across studies. This section discusses MS separately, as it is the AND that is most studied. After that, we describe the rest of ANDs we
entered in this review combined, while giving a short explanation of the pathology and the language symptoms frequently seen.
Thereafter, the general picture of what language impairments are in people with ANDs is discussed. For an overview of the papers
found, the reader may refer the reader to Table A1 in the supplementary materials.

4.1. Multiple sclerosis (MS)

MS is an inflammatory demyelinating and neurodegenerative disease affecting both white and grey matter in the central nervous
system (Dunham & Mahajan, 2021; Wootla et al., 2012). It is the most common autoimmune demyelinating disease, as it affects over
2.8 million people worldwide (Walton et al., 2020). MS is more prevalent in women compared to men, and its onset is often between 20
and 40 years (Rogers & MacDonald, 2015). The cause of MS remains elusive, but Epstein-Barr virus infection, genetic susceptibility and
environmental factors (e.g., smoking and vitamin D deficiency) seem to be involved (Ascherio, 2013; Bjornevik et al., 2022; Hartung
et al., 2016; Wootla et al., 2012). There are different clinical phenotypes: relapsing-remitting, secondary progressive, and primary
progressive MS (Ford, 2020; Lublin et al., 2014).

With regard to brain damage, a general pattern was found: EEGs scans were often found to be abnormal with different symptoms,
such as sharp wave activity (e.g., Trinka et al., 2001) or slowing (e.g., Sener et al., 2017). MRI frequently showed small lesions in white
matter structures, such as the internal capsule (e.g., Rosso et al., 2006). In the papers included in this review, lesions were relatively
more common in the left hemisphere. This is not unusual, since left hemisphere damage is common in MS (Llufriu et al., 2016; Preziosa
et al., 2017).

In the majority of the articles found in this review, language difficulties were described from a rather general perspective, albeit
with a certain variability. Severe impairments were described under labels such as global aphasia (Erdem et al., 2001) and aphasia (e.
g., Ashtari et al., 2020; Katsuki et al., 1998). In other papers, the authors hinted to more specific difficulties, for example, by indicating
that people with MS had issues with language production (expressive aphasia, Nicholas et al., 2016), with language comprehension
(Wernicke’s aphasia), or with both production and comprehension (mixed aphasia, Hamed, 2015). Unfortunately, these studies did not
indicate the tasks used, so it is hard to pinpoint the specific linguistic aspects that could have been impaired (e.g., lexico-semantic,
morpho-syntactic, pragmatic).

In other studies, spoken language production problems were indicated by stating that people with MS had word-finding difficulties
or that they made grammatical errors while speaking (e.g., Bakker et al., 2004; Chanial et al., 2020; Spatt et al., 1994). Difficulties with
language production were also found, for example, during naming (e.g., Day et al., 1987; Devere et al., 2000), verbal fluency (e.g.,
Cerezo Garcia et al., 2015; Storm-Van’s Gravesande et al., 2019), word and sentence repetition (Devere et al., 2000; Spatt et al., 1994),
and during word reading (Jennekens-Schinkel, Laboyrie, et al., 1990). Naming, however, was not always impaired (Feuillet et al.,
2007; Jakimovski et al., 2019), especially, when phonological or semantic cues were given (Joly et al., 2014; Joly et al., 2019). Such
pattern of errors during naming has been interpreted from the perspective that people with MS have impairments with lexical access,
also showing a relation between naming and subjective complaints (Brandstadter et al., 2020). During naming, patients are required to
recognize a graphic representation of an object, retrieve the meaning the object from the semantic system, access the specific word that
represents the object (i.e., lexical access), and articulate the phonemes corresponding to the word. Therefore, when the responses of
patients are aided by cues (particularly phonological), this indicates difficulties with lexical access, as opposed to recognition, se-
mantics, or articulation (Whitworth et al., 2014).

The most widely assessed language production domain was verbal fluency. In studies examining verbal fluency, category and letter
fluency tended to be impaired compared to healthy controls (e.g., Cerezo Garcia et al., 2015). However, in two studies there was no
difference between healthy controls and people with MS on category fluency tasks (Storm-Van ’s Gravesande et al., 2019; Tong et al.,
2002). Furthermore, some studies reported differences in verbal fluency between people with different subtypes of MS, but no
consistent pattern was found (Brissart et al., 2013; Gois et al., 2021; Huijbregts et al., 2004; Kraus et al., 2005; Rodrigues et al., 2011;
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Wachowius et al., 2005). This inconsistency might have to do with other patient characteristics, such as the number of years a patient
has already been living with the disease, as category fluency for example seems to continuously decline along the disease course
(Lopez-Soley et al., 2021). Also, this inconsistency could be due to the fact that some people with MS can have other cognitive
problems, for example, in executive functions (Renauld et al., 2016). This is particularly problematic for fluency tasks, since these tasks
do not only tap into linguistic abilities but also into other cognitive domains, including executive functions (Rofes et al., 2021a; Shao
et al., 2014).

While spoken language production was shown to be impaired in the majority of the papers included in this paper, reports of written
language production difficulties were inconsistent. Some articles mentioned writing problems (Day et al., 1987; Gil Moreno et al.,
2013), while others reported preservation of writing skills (Kujala et al., 1996).

Language comprehension problems were not mentioned as often as language production problems. However, when comprehension
was assessed, people with MS frequently showed impairments, such as difficulties with discrimination of spoken language in back-
ground noise (Iva et al., 2020, 2021; Valadbeigi et al., 2014), or non-specified impairment of comprehension (Friend et al., 1999;
Trinka et al., 2001). Again, some studies reported no oral comprehension difficulties (Rao et al., 1991). Written language compre-
hension issues were partly detected. In some studies forms of alexia were reported (Gil Moreno et al., 2013; Jonsdottir et al., 1998)
whereas other studies found no difficulties (Kujala et al., 1996). Further on language comprehension, some studies indicated diffi-
culties at the sentence level during the Token Test (Filippi et al., 1993; Friend et al., 1999) and in sentence completion (Fyndanis et al.,
2020; Matotek et al., 2001). Finally, two studies mentioned difficulties with pragmatics, namely, worse comprehension of humour and
figurative items (Ehrlé et al., 2020, 2021; Lehtlean & Murdoch, 1997).

Overall, the level of detail reported in most studies was not sufficient to describe language impairments in a more exhaustive
framework or to report on the specific linguistic nature of the disorder. In agreement with the systematic review of Renauld et al.
(2016), we will argue that it is unclear whether the difficulties we reported are due to issues with language processing or if they also
encapsulate issues with other cognitive domains (e.g., executive functions). Despite that, there are indications that people with MS may
have difficulties with lexical access (Brandstadter et al., 2020; Joly et al., 2014, 2019). Therefore, the study of language abilities in
people with MS seems relevant, also because some of these difficulties are reported by the patients themselves (Brandstadter et al.,
2020; El-Wahshet al., 2021a, 2021b; Johansson et al. 2021).

4.2. Other ANDs

The following ANDs are not as common as MS. In the studies we reviewed, the term “aphasia” was commonly mentioned, indicating
that people with other ANDs can have language impairments. In what follows, we provide a summary of general language difficulties
(if possible, by mentioning the specific linguistic tasks involved) that people with other ANDs can have. In a similar way to the case of
people with MS, these difficulties need to be further scrutinized to assess whether they are unique to language processing or if they
occupy other cognitive domains.

Autoimmune encephalitis is an umbrella term for inflammation of the brain caused by an autoimmune reaction to different body-
self cells (Gurrera, 2019). We reported five types of autoimmune encephalitis, some of which show anatomical and functional (e.g.,
EEQG) differences predominantly in the left hemisphere (e.g., Barry et al., 2011; Biancheri et al., 2010; Finke et al., 2014; Hacohen et al.,
2016). In our search, reports on people with anti-NMDAr encephalitis were more detailed regarding language than the other types of
autoimmune encephalitis. People with anti-NMDAr encephalitis had production difficulties, for example, during naming (e.g., Iadi-
sernia et al., 2012) and verbal fluency (Loughan et al., 2016; Wilkinson-Smith et al., 2022). Comprehension skills were not often
studied, but if they were, they showed an inconsistent pattern (Deiva et al., 2014, Hacohen et al., 2016). Most of the studies we found
did not make use of language tests. In the other types of autoimmune encephalitis (i.e., N-type calcium channel antibody-mediated
autoimmune encephalitis, limbic paraneoplastic encephalitis, anti-GABABr encephalitis, anti-voltage-gated potassium channel en-
cephalitis) we also found issues with language production and comprehension (e.g., Ohta et al., 2011), albeit the specific tasks or
specific language levels that are most commonly impaired were normally not mentioned (e.g., Finkel & Koh, 2013; Ibrahim et al.,
2017; Kornitzer et al., 2019).

Another type of AND is acute disseminated encephalomyelitis (ADEM). In our search, ADEM was reported to affect white matter
tracts and to present with lesions in the left hemisphere, slightly more often in frontal areas (e.g., Aktas et al., 2020; Brinar et al., 2004;
Niederschweiberer et al., 2020), the basal ganglia, and cerebellum (e.g., Shintani et al., 2001). Word-finding problems were mentioned
in some studies (e.g., Brito et al., 2007; Degirmenci et al., 2013; Koshihara et al., 2014), but other studies found word-finding to be
preserved (Adamec et al., 2013). Similarly to autoimmune encephalitis, when comprehension was examined, the reports were con-
tradictory (Parrish et al., 2010 vs Takata et al., 1999). Most of the studies did not use standardized language tests to examine the
language impairments seen.

Less commonly reported ANDs are: Steroid responsive encephalopathy associated with autoimmune thyroiditis (SREAT), Anti-
MOG antibody-associated encephalitis, and Neuromyelitis optica (NMO). Reports of these diseases commonly indicate “aphasia”
but specific tasks or more details on the type of language impairment are typically not mentioned. People with SREAT present with
many different clinical symptoms, including cognitive and psychiatric impairments (Laurent et al., 2016). People with SREAT show
variable results regarding brain damage, with some studies indicating no brain damage (e.g., Ryan et al., 2012; Yong et al., 2014) and
others specific damage to the hippocampus or the temporal lobes (Sabbah-Talasazan & Piryatinski, 2018; Wang et al., 2013). Again,
word-finding difficulties were reported (e.g., de Holanda et al., 2011) and these included phonemic paraphasias (Galluzzi et al., 2002)
which may indicate a post-semantic deficit. Anti-MOG antibody-associated encephalitis is a demyelinating disease affecting different
locations of the left hemisphere (Budhram et al., 2019; Katsuse et al., 2019; Ogawa et al., 2017; Patterson et al., 2019), or both the left
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and right hemisphere (Sa et al., 2019). Language reports for anti-MOG antibody-associated encephalitis indicate “aphasia” as one of
the symptoms of the disease (Budhram et al., 2019; Patterson et al., 2019). However, these reports do not provide further specification.
Finally, in people with NMO, language impairments coexist with lesions in different parts of the brain, including the superior/middle
frontal gyrus, thalamic region, and left temporal lobe (Lotze et al., 2008). Reports show difficulties in language production, partic-
ularly with semantic fluency (Vanotti et al., 2013; Zhang et al., 2015).

4.3. General discussion: language impairments in people with ANDs

The review indicates that language impairments can be found in people with ANDs and that, therefore, language impairments are
relevant to consider upon examination of people with these diseases. Given the relative lack of scope on the study of language im-
pairments in these populations, we would like the raise the following points in the current literature. These points are not ranked by
importance and do not represent demands on how the field can be improved. Rather, the points represent recurrent issues in the study
of language in ANDs. These points can provide motivation for future work in people with ANDs and also extend to other brain
etiologies.

(i) The language tests used to assess people with ANDs and differed among the studies. When language tests were reported, we
found that the types of tests used were quite diverse. The language tests used varied, for example, from test batteries examining
aphasia after a stroke (e.g., Boston Diagnostic Aphasia examination in Constantinides et al., 2018) to specific language tasks (e.
g. Boston Naming Test in Galluzzi et al., 2002). Furthermore, in many papers we could not find the version of the language task
administered, which may be problematic in case of potential replication studies or studies comparing language assessments
between different populations. Fluency tasks were commonly administered in people with ANDs. However, such tasks are also
common in assessments of healthy individuals (Gaspers et al., 2012; Troyer et al., 1997) as well as people different aetiologies,
including cardiovascular diseases (Levine et al., 2015), neurodegeneration (Vonk et al., 2020), brain infections (Rofes et al.,
2022), brain tumours (Rofes et al., 2017), etc. Difficulties with fluency tasks can therefore not only be attributed to people with
ANDs. However, this does not make the inclusion of such tasks uninteresting in people with ANDs. In fact, because fluency tasks
not only require language processes but also executive functions (Rofes et al., 2021a; Shao et al., 2014), it is unclear whether the
impairments reported in ANDs are unique to language and/or also embrace executive functions. In fact, in ANDs and especially
in people with MS, difficulties with processing speed are commonly reported (Brandstadter et al., 2020).

(i) Many papers indicated general language disturbances, such as aphasia (e.g., Budhram et al., 2019), but did not provide a
detailed description of the patient demographic characteristics, what exact language difficulties were seen and how they were
discovered. This is of course reasonable, if the goal of the study was not to characterize the specific nature of the language
impairment. However, from a language perspective, this could be seen as being too general and raise a concern over validity. For
example, it remains possible that what was reported to be a language problem, could actually be a motor speech or another type
of cognitive issue (e.g., memory problems misconstrued as language issues). Related to this, oftentimes papers mentioned
word-finding difficulties but it was unclear whether these difficulties were occurring during naming tasks or other tasks that
also require word production, such as fluency tasks, or spontaneous speech. At the same time, difficulties with object naming are
not always necessarily triggered by word finding difficulties, but could occur due to problems with visual recognition or access
to the semantic system (Whitworth et al., 2014). Studying language impairments with a specific framework in mind (e.g.,
Whitworth et al., 2014) seems necessary, as from the current descriptions, it is unclear whether phonological, lexical, or se-
mantic issues are impaired in people with MS or other ANDs.

(iii) Not all language skills are assessed to the same extent. Our findings show a general preference to report language production
disturbances over language comprehension problems and to report spoken language over written language problems. This does
not necessarily indicate that language comprehension or written difficulties are not present in people with ANDs but rather
reflects a general tendency in language assessments where oral language production is favored over other language modalities.
This same pattern has also been shown in assessments of people with other neurological disorders, such as stroke, brain tumors,
or brain infections (Hula et al., 2010; Rofes et al., 2017, 2021b; Sevcik, 2006). Furthermore, studies often did not mention
explicitly which language modality was examined and to which modality the language impairments belonged. Therefore,
categorizing the language impairments mentioned in the papers was complicated (see Table 3).

(iv) Assessment times are not always mentioned, and if mentioned, these considerably vary across studies. Some studies report acute
language impairments at disease onset (Degirmenci et al., 2013) and some studies as a symptom that develops over several days
or weeks (Niederschweiberer et al., 2020; Ohta et al., 2011). This inconsistency in timing complicates comparing studies to each
other. In some studies, it was hard to distinguish between acute and non-acute impairments because language impairments were
often related to the admission of the patient in the hospital instead of to the onset of symptoms. Therefore, the exact timing of
the language impairment in relation to the onset of the AND could be unclear. Furthermore, acute language impairments can be
caused by other mechanisms than non-acute language impairments: acute language impairments can, for example, be a side
effect of fever or delirium caused by the AND instead of being a symptom of the AND itself (Green et al., 2018). Due to the
inconsistency in timing, the findings of the studies were hardly comparable to one another. Incomplete information on chro-
nicity is one of the limitations of our current scoping review. Future work in the form of systematic reviews for individual ANDs
may facilitate such comparisons.

(v) A few studies specifically investigated self-reported language/communication difficulties in people with MS. El-Wahsh et al.
(2021b), for example, asked 260 people with MS to report their communication difficulties. They found 76% of the participants
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to suffer from communication changes, which were found to affect psychological wellbeing and relationships. Johansson et al.
(2021) indicated that one third of their MS patient pool reported speech/communication problems. Because of these problems,
one in three people experienced issues in professional and social life. Finally, Brandstadter et al. (2020) reported that the only
subjective cognitive complaint that people with MS reported more often than healthy controls was word-finding difficulty.
These subjective reports may be indicative of mild language and communication impairments in people with MS. It is possible
that these impairments may affect processes that are not commonly assessed or that may only be visible when reaction times or
specific item comparisons/tasks are administered (e.g., Brandstadter et al., 2020 for a rapid naming task). Therefore, these
results seem to grant further examination of language impairments in people with MS (and other ANDs).

(vi) Neurological damage was regularly reported in the literature, but no consistency was found regarding the brain examination
techniques used and the time in which they were administered. Some studies, for example, made use only of MRI (e.g., Ashtari
et al., 2020), whereas others did not take MRI into account (e.g., Hammoud et al., 2009). Next to that, the exact timing of the
neurological examination differed among the studies and was not always precisely reported in relation to the onset of language
impairments or disease progression. As a result of these inconsistencies in brain examination techniques and timing, sometimes
contradictory results regarding neurological damage can be seen in people with ANDs. Indeed, regional predominance of
damage and neurological manifestations of each AND are diverse, and the clinical picture can vary from one patient to another,
even in a given disease. Therefore, based on the current literature reviewed, it is very difficult to relate the language impair-
ments found to specific lesion characteristics.

In future research, we envisage studies in which language impairments in people with ANDs are examined in more detail. Studying
language in more detail, possibly under a consistent framework (e.g., Whitworth et al., 2014), will provide a detailed picture of
language impairments in people with ANDs in general and in specific types of ANDs. Also, such studies will help to relate this in-
formation to the type of neurological damage found in these individuals and to establish stronger links between language impairments
in this population and people with other types of brain damage (e.g., stroke, dementias, brain infections). In addition, a review on
speech/voice impairments could also be relevant as we found many studies that mentioned issues such as dysarthria, absence/inability
of spontaneous speech or mutism, slurred speech, prosodic problems, foreign accent syndrome, dysphonia, and paucity of speech. Note
that adding this latter information was outside the scope of this review as the goal of this paper was to provide an overview of the
language impairments seen in ANDs. Next to reviewing speech impairments in future research, systematic reviews and original
research on language impairments seen in specific ANDs (e.g., aphasia in ADEM) are warranted. In this way, we could come up with
statistically relevant information about the language pathologies seen in specific ANDs, which was beyond the scope of the current
scoping review.

Following this review, future studies may pay attention to the following two points. First, administering language protocols that
look at the underlying deficit. For example, it seems relevant to understand for single words, if the problem is segmental, lexical or
semantic; for sentences, whether it affects morphology or argument structure; and for longer pieces of language, such as spontaneous
speech, whether there are issues with pragmatics. Also, the version of the language task as well as the specific timing of the exami-
nation may be mentioned. Second, to provide a more specific overview of neurological damage in each type of AND, and to connect
language impairments to neurological damage in each type of AND, brain and language examination techniques may be administered
at specific moments during the disease, such as symptom onset, six months after symptom onset, one year, etc. We would suggest to
make use of a test battery that is able to identify mild language difficulties (e.g., Dutch Diagnostic Instrument for Mild Aphasia, Satoer
et al., 2022). This test battery should have different versions so that language impairments can be evaluated over disease progression.
With regard to timing, we would suggest that the initial evaluation, including both language and cognitive assessments, ideally would
be performed at the acute phase of the AND. Evaluation should then be repeated in the non-acute phase to track progression and to
detect residual deficits. We suggest language and cognitive assessment (e.g., assessments of cognitive status) to be performed at disease
onset. Re-evaluation should take place every few years or when a clinical decline is being detected, for example, in a relapse. Brain
examination should ideally take place at the same moments as the language and cognitive assessments.

5. Conclusions

This paper reviewed 171 articles spanning over more than 30 years. In studies of 10 commonly reported ANDs, a tendency towards
reporting no consistent information of patient characteristics (e.g., language background), neurological damage (e.g., techniques used,
time of administration), and language assessment practices (e.g., standardized tests, functions, time of assessment) was found. Major
takeaways of this review are that people with ANDs can have language impairments in production and comprehension. Also, that these
impairments can be elucidated with specific language tasks (e.g., naming, fluency), perhaps pointing to specific lexico-semantic,
morpho-syntactic or pragmatic difficulties. Further emphasis on reporting the language tasks used is relevant to provide a clearer
picture of the common/underlying language impairments in this population. Detailed studies of language processing, along with the
administration of comprehensive language batteries and brain examination protocols at specific time points in the progression of each
disease may be of great help to achieve such purposes.

Funding sources

AR received funding from the Dutch Research Council (NWO, 406.XS.01.050).



J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

CRediT authorship contribution statement

Janine Rook: Conceptualization, Methodology, Formal analysis, Software, Data curation, Writing — original draft, Writing — re-
view & editing. Sara Llufriu: Conceptualization, Writing — review & editing. Dorte de Kok: Writing — review & editing. Adria Rofes:
Conceptualization, Validation, Supervision, Data curation, Writing — review & editing.

Declaration of Competing Interest

The authors declare no conflict of interest.

Acknowledgements
We thank Logan Gaudet and Katherine Firth for help at different stages of writing this manuscript.
Supplementary materials

Supplementary material associated with this article can be found, in the online version, at doi:10.1016/j.jcomdis.2023.106368.

References

Adamec, 1., Klepac, N., Kolenc, D., Ozretic, D., & Habek, M. (2013). Isolated and persistent cognitive dysfunction in a patient with acute disseminated
encephalomyelitis. Cognitive and Behavioral Neurology, 26(1), 30-35. https://doi.org/10.1097/WNN.0b013e31828697b4

Aktas, A., Probst, D., Van Tine, B., & Marlow, K. (2020). Hepatic epithelioid hemangioendothelioma associated with acute disseminated encephalomyelitis by a
possible paraneoplastic process. Rare Tumors, 12, Article 203636132097701. https://doi.org/10.1177/2036361320977012

Aoe, S., Kokudo, Y., Takata, T., Kobara, H., Yamamoto, M., Touge, T., Deguchi, K., & Masaki, T. (2019). Repeated anti-N-methyl-D-aspartate receptor encephalitis
coexisting with anti-myelin oligodendrocyte glycoprotein antibody-associated diseases: A case report. Multiple Sclerosis and Related Disorders, 35, 182-184.
https://doi.org/10.1016/j.msard.2019.08.002

Armangue, T., Spatola, M., Vlagea, A., Mattozzi, S., Carceles-Cordon, M., Martinez-Heras, E., Llufriu, S., Muchart, J., Erro, M. E., Abraira, L., Moris, G., Monros-
Giménez, L., Corral-Corral, ., Montejo, C., Toledo, M., Bataller, L., Secondi, G., Arifio, H., Martinez-Hernandez, E., ... Zabalza, A. (2018). Frequency, symptoms,
risk factors, and outcomes of autoimmune encephalitis after herpes simplex encephalitis: a prospective observational study and retrospective analysis. The Lancet
Neurology, 17(9), 760-772. https://doi.org/10.1016/51474-4422(18)30244-8

Ascherio, A. (2013). Environmental factors in multiple sclerosis. Expert Review of Neurotherapeutics, 13(12), 3-9. https://doi.org/10.1586/14737175.2013.865866

Ashtari, F., Sahraian, M. A., Oustad, M., & Nilipour, Y. (2020). Tumefactive rebound of multiple sclerosis after the short-term cessation of fingolimod: A case report.
Multiple Sclerosis and Related Disorders, 39, 1-3. https://doi.org/10.1016/j.msard.2019.101883

Bakker, J. I., Apeldoorn, S., & Metz, L. M. (2004). Foreign accent syndrome in a patient with multiple sclerosis. Canadian Journal of Neurological Sciences /Journal
Canadien Des Sciences Neurologiques, 31(2), 271-272. https://doi.org/10.1017/50317167100053956

Berger, J. R. (2020). COVID-19 and the nervous system. Journal of Neurovirology, 26, 143-148. https://doi.org/10.1007/s13365-020-00840-5

Bernhardt, J., Hayward, K. S., Kwakkel, G., Ward, N. S., Wolf, S. L., Borschmann, K., Krakauer, J. W., Boyd, L. A., Carmichael, S. T., Corbett, D., & Cramer, S. C. (2017).
Agreed definitions and a shared vision for new standards in stroke recovery research: The Stroke Recovery and Rehabilitation Roundtable taskforce. International
Journal of Stroke, 12(5), 444-450. https://doi.org/10.1177/1747493017711816

Bever, C. T., Grattan, L., Panitch, H. S., & Johnson, K. P. (1995). The Brief Repeatable Battery of neuropsychological tests for multiple sclerosis: a preliminary serial
study. Multiple Sclerosis, 1(3), 165-169. https://doi.org/10.1177/135245859500100306

Bhagavati, S. (2021). Autoimmune disorders of the nervous system: Pathophysiology, clinical features, and therapy. Frontiers in Neurology, 12, 1-21. https://doi.org/
10.3389/fneur.2021.664664

Biancheri, R., Pessagno, A., Baglietto, M. G., Irani, S. R., Rossi, A., Giribaldi, G., Badenier, M. M., Vincent, A., & Veneselli, E. (2010). Anti-N-methyl-D-aspartate-
receptor encephalitis in a four-year old girl. The Journal of Pediatrics, 156(2), 332-334. https://doi.org/10.1016/j.jpeds.2009.07.057

Bjornevik, K., Cortese, M., Healy, B. C., Kuhle, J., Mina, M. J., Leng, Y., Elledge, S. J., Niebuhr, D. W., Scher, A. L., Munger, K. L., & Ascherio, A. (2022). Longitudinal
analysis reveals high prevalence of Epstein-Barr virus associated with multiple sclerosis. Science, 375(6578), 296-301. https://doi.org/10.1126/science.abj8222

Brandstadter, R., Fabian, M., Leavitt, V. M., Krieger, S., Yeshokumar, A., Katz Sand, L., ... Sumowski, J. F. (2020). Word-finding difficulty is a prevalent disease-related
deficit in early multiple sclerosis. Multiple Sclerosis Journal, 26(13), 1752-1764.

Brinar, V. V, Poser, C. M., Basic, S., & Petelin, Z. (2004). Sudden onset aphasic hemiplegia: an unusual manifestation of disseminated encephalomyelitis. Clinical
Neurology and Neurosurgery, 106(3), 187-196. https://doi.org/10.1016/j.clineuro.2004.02.015

Brissart, H., Morele, E., Baumann, C., Perf, M. Le, Leininger, M., Taillemite, L., Dillier, C., Pittion, S., Spitz, E., & Debouverie, M (2013). Cognitive impairment among
different clinical courses of multiple sclerosis. Neurological Research, 35(8), 867-872. https://doi.org/10.1179/1743132813Y.0000000232

Brito, C. A. A., Sobreira, S., Cordeiro, M. T., & Lucena-Silva, N. (2007). Acute disseminated encephalomyelitis in classic dengue. Revista Da Sociedade Brasileira de
Medicina Tropical, 40, 236-238. http://www.scielo.br/scielo.php?script=sci_arttext&pid=50037-86822007000200019&nrm-=iso.

Budhram, A., Mirian, A., Le, C., Hosseini-Moghaddam, S. M., Sharma, M., & Nicolle, M. W. (2019). Unilateral cortical FLAIR-hyperintense Lesions in Anti-MOG-
associated Encephalitis with Seizures (FLAMES): characterization of a distinct clinico-radiographic syndrome. Journal of Neurology, 266(10), 2481-2487. https://
doi.org/10.1007/s00415-019-09440-8

Cerezo Garcia, M., Martin Plasencia, P., & Aladro Benito, Y. (2015). Alteration profile of executive functions in multiple sclerosis. Acta Neurologica Scandinavica, 131
(5), 313-320. https://doi.org/10.1111/ane.12345

Chanial, C., Basaglia-Pappas, S., Jacqueline, S., Boulange, A., Gourdon, C., Donya, S., Fagnou, S., Laurent, B., Camdessanche, J.-P., & Borg, C. (2020). Assessment of
implicit language and theory of mind in multiple sclerosis. Annals of Physical and Rehabilitation Medicine, 63(2), 111-115. https://doi.org/10.1016/j.
rehab.2019.08.005

Clark, C. M., Jacova, C., Klonoff, H., Kremer, B., Hayden, M., & Paty, D. (1997). Pathological association and dissociation of functional systems in multiple sclerosis
and Huntington’s disease. Journal of Clinical and Experimental Neuropsychology, 19(1), 63-76. https://doi.org/10.1080/01688639708403837

Constantinides, V. C., Kasselimis, D. S., Paraskevas, G. P., Zacharopoulou, M., Andreadou, E., Evangelopoulos, M.-E., Kapaki, E., Kilidireas, C., Stamboulis, E., &
Potagas, C. (2018). Anti-NMDA receptor encephalitis presenting as isolated aphasia in an adult. Neurocase, 24(4), 188-194. https://doi.org/10.1080/
13554794.2018.1524915

10


https://doi.org/10.1016/j.jcomdis.2023.106368
https://doi.org/10.1097/WNN.0b013e31828697b4
https://doi.org/10.1177/2036361320977012
https://doi.org/10.1016/j.msard.2019.08.002
https://doi.org/10.1016/S1474-4422(18)30244-8
https://doi.org/10.1586/14737175.2013.865866
https://doi.org/10.1016/j.msard.2019.101883
https://doi.org/10.1017/S0317167100053956
https://doi.org/10.1007/s13365-020-00840-5
https://doi.org/10.1177/1747493017711816
https://doi.org/10.1177/135245859500100306
https://doi.org/10.3389/fneur.2021.664664
https://doi.org/10.3389/fneur.2021.664664
https://doi.org/10.1016/j.jpeds.2009.07.057
https://doi.org/10.1126/science.abj8222
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0048
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0048
https://doi.org/10.1016/j.clineuro.2004.02.015
https://doi.org/10.1179/1743132813Y.0000000232
http://www.scielo.br/scielo.php?script=sci_arttext&tnqh_x0026;pid=S0037-86822007000200019&tnqh_x0026;nrm=iso
https://doi.org/10.1007/s00415-019-09440-8
https://doi.org/10.1007/s00415-019-09440-8
https://doi.org/10.1111/ane.12345
https://doi.org/10.1016/j.rehab.2019.08.005
https://doi.org/10.1016/j.rehab.2019.08.005
https://doi.org/10.1080/01688639708403837
https://doi.org/10.1080/13554794.2018.1524915
https://doi.org/10.1080/13554794.2018.1524915

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Covey, T. J., Shucard, J. L., Shucard, D. W., Stegen, S., & Benedict, R. H. B. (2012). Comparison of neuropsychological impairment and vocational outcomes in
systemic lupus erythematosus and multiple sclerosis patients. Journal of the International Neuropsychological Society, 18(3), 530-540. https://doi.org/10.1017/
$1355617712000057

Dalakas, M. C. (2020). Guillain-Barré syndrome: The first documented COVID-19-triggered autoimmune neurologic disease. More to come with myositis in the offing.
Neurology - Neuroimmunology Neuroinflammation, 7(5), 1-6. https://doi.org/10.1212/NX1.0000000000000781

Darestani, A. A., Davarani, M. N., Hassani-Abharian, P., Zarrindast, M. R., & Nasehi, M. (2020). The therapeutic effect of treatment with RehaCom software on verbal
performance in patients with multiple sclerosis. Journal of Clinical Neuroscience, 72, 93-97.

Davidson, A., & Diamond, B (2014). General Features of Autoimmune Disease. In N. R. Rose, & I. R. Mackay (Eds.), The Autoimmune Diseases (5th ed., pp. 19-37).
Elsevier.

Day, T. J., Fisher, A. G., & Mastaglia, F. L. (1987). Alexia with agraphia in multiple sclerosis. Journal of the Neurological Sciences, 78(3), 343-348. https://doi.org/
10.1016/0022-510X(87)90047-5

de Holanda, N. C. P, de Lima, D. D., Cavalcanti, T. B., Lucena, C. S., & Bandeira, F. (2011). Hashimoto’s encephalopathy: Systematic review of the literature and an
additional case. The Journal of Neuropsychiatry and Clinical Neurosciences, 23(4), 384-390. https://doi.org/10.1176/jnp.23.4.jnp384

Degirmenci, E., Erdogan, C., Oguzhanoglu, A., & Bir, L. (2013). Benign-onset acute disseminated encephalomyelitis: A report on two cases. Ideggyogydszati Szemle, 66
(5-6), 196-199.

Deiva, K., Pera, M. C., Maurey, H., Chrétien, P., Archambaud, F., Bouilleret, V., & Tardieu, M. (2014). Sudden and isolated Broca’s aphasia: A new clinical phenotype
of anti NMDA receptor antibodies encephalitis in children. European Journal of Paediatric Neurology, 18(6), 790-792. https://doi.org/10.1016/j.ejpn.2014.06.002

Delis, D., Kaplan, E., & Kramer, J. (2001). Delis-Kaplan Executive Function Scale. The Psychological Corporation.

Devere, T. R., Trotter, J. L., & Cross, A. H. (2000). Acute aphasia in multiple sclerosis. Archives of Neurology, 57(8), 1207-1209. https://doi.org/10.1001/
archneur.57.8.1207

Dunham, J., & Mahajan, K. R. (2021). Pathology of Multiple Sclerosis. In A. L. Piquet, & E. Alvarez (Eds.), Neuroimmunology (pp. 105-116). Springer International
Publishing. https://doi.org/10.1007/978-3-030-61883-4 8.

Dunn, L. M., & Dunn, L. M. (1981). Peabody Picture Vocabulary Test-Revised. American Guidance Service.

Ehrlé, N, Moulin, M., Richard, O., Bonny, F., Grosmaire, M., & Bakchine, S. (2021). Impairment in oral medical comprehension in multiple sclerosis. Revue
Neurologique, 177(1-2), 65-72. https://doi.org/10.1016/j.neurol.2020.03.024

Ehrlé, Nathalie, Espi, P., Labire, J., Loizeau, A., Menard, C., & Bakchine, S. (2020). Impairments of humour comprehension in multiple sclerosis. Multiple Sclerosis and
Related Disorders, 39, 1-9. https://doi.org/10.1016/j.msard.2019.101443

El-Wahsh, S., Heard, R., Bogaardt, H., Kumfor, F., & Ballard, K. J. (2021a). Variables associated with self-reported language impairment in multiple sclerosis: A
regression analysis. International journal of MS care, 23(2), 85-92.

El-Wabhsh, S., Layfield, C., Bogaardt, H., Kumfor, F., & Ballard, K. J. (2021b). Perspectives from the patient: A content analysis of communication changes, impact, and
strategies to facilitate communication in multiple sclerosis. International Journal of Speech-Language Pathology, 1-17. https://doi.org/10.1080/
17549507.2021.1973101

Erdem, H., Stalberg, E., & Caglar, 1. (2001). Aphasia in multiple sclerosis. Upsala Journal of Medical Sciences, 106(3), 205-210. https://doi.org/10.3109/2000-1967-
144

Feuillet, L., Reuter, F., Audoin, B., Malikova, 1., Barrau, K., Cherif, A. A., & Pelletier, J. (2007). Early cognitive impairment in patients with clinically isolated
syndrome suggestive of multiple sclerosis. Multiple Sclerosis, 13(1), 124-127. https://doi.org/10.1177/1352458506071196

Filippi, M., Sirabian, G., Comi, G., & Stenager, E. (1993). Token Test and multiple sclerosis. The Italian Journal of Neurological Sciences, 14(4), 333-336. https://doi.
org/10.1007/BF02339302

Finke, C., Mengel, A., Priiss, H., Stocker, W., Meisel, A., & Ruprecht, K. (2014). Anti-NMDAR encephalitis mimicking HaNDL syndrome. Cephalalgia, 34(12),
1012-1014. https://doi.org/10.1177/0333102414526070

Finkel, L., & Koh, S. (2013). N-type calcium channel antibody-mediated autoimmune encephalitis: An unlikely cause of a common presentation. Epilepsy and Behavior
Case Reports, 1(1), 92-96. https://doi.org/10.1016/j.ebecr.2013.06.001

Ford, H. (2020). Clinical presentation and diagnosis of multiple sclerosis. Clinical Medicine, 20(4), 380-383. https://doi.org/10.7861/clinmed.2020-0292

Friend, K. B., Rabin, B. M., Groninger, L., Deluty, R. H., Bever, C., & Grattan, L. (1999). Language functions in patients with multiple sclerosis. The Clinical
Neuropsychologist, 13(1), 78-94. https://doi.org/10.1076/clin.13.1.78.1979

Galluzzi, S., Geroldi, C., Zanetti, O., & Frisoni, G. B. (2002). Hashimoto’s encephalopathy in the elderly: Relationship to cognitive impairment. Journal of Geriatric
Psychiatry and Neurology, 15(3), 175-179. https://doi.org/10.1177,/089198870201500309

Gaspers, J., Thiele, K., Cimiano, P., Foltz, A., Stenneken, P., & Tscherepanow, M. (2012). An evaluation of measures to dissociate language and communication
disorders from healthy controls using machine learning techniques. In Proceedings of the 2nd ACM SIGHIT International Health Informatics Symposium (pp.
209-218).

Getts, D. R., Getts, M. T., King, N. J. C., & Miller, S. D (2014). Infectious triggers of T Cell autoimmunity. In N. R. Rose, & I. R. Mackay (Eds.), The Autoimmune Diseases
(5th editio, pp. 263-273). Elsevier.

Gil Moreno, M. J., Cerezo Garcia, M., Marasescu, R., Pinel Gonzélez, A., Lopez Alvarez, L., & Aladro Benito, Y. (2013). Neuropsychological syndromes in multiple
sclerosis. Psicothema, 25(4), 452-460. https://doi.org/10.7334/psicothema2012.308

de Gois, L. C. P., Pimentel-Silva, L. R., Damasceno, B. P., & Damasceno, A. (2021). Associations between cognitive and clinical disability across MS subtypes: The role
of the underlying brain damage. Multiple Sclerosis and Related Disorders, 48, 1-7. https://doi.org/10.1016/j.msard.2020.102701

Gold, S. M., Willing, A., Leypoldt, F., Paul, F., & Friese, M. A. (2019). Sex differences in autoimmune disorders of the central nervous system. Seminars in
Immunopathology, 41, 177-188. https://doi.org/10.1007/500281-018-0723-8

Goodglass, H., & Kaplan, E. (1972). The assessment of aphasia and related disorders. Lea & Febiger.

Green, S., Reivonen, S., Rutter, L.-M., Nouzova, E., Duncan, N., Clarke, C., MacLullich, A. M. J., & Tieges, Z. (2018). Investigating speech and language impairments in
delirium: a preliminary case-control study. PLoS One, 13(11), 1-13. https://doi.org/10.1101/351007

Gurrera, R. J. (2019). Recognizing psychiatric presentations of anti-NMDA receptor encephalitis in children and adolescents: A synthesis of published reports.
Psychiatry and Clinical Neurosciences, 73(5), 262-268. https://doi.org/10.1111/pcn. 12821

Hacohen, Y., Wright, S., Gadian, J., Vincent, A., Lim, M., Wassmer, E., & Lin, J.-P. (2016). N -methyl- d -aspartate (NMDA) receptor antibodies encephalitis mimicking
an autistic regression. Developmental Medicine & Child Neurology, 58(10), 1092-1094. https://doi.org/10.1111/dmen.13169

Hamed, S. A. (2015). Variant of multiple sclerosis with dementia and tumefactive demyelinating brain lesions. World Journal of Clinical Cases, 3(6), 525-532. https://
doi.org/10.12998/wjcc.v3.i6.525

Hammoud, K., Kandimala, G., Warnack, W., & Vernino, S. (2009). Multifocal paraneoplastic cortical encephalitis associated with myasthenia gravis and thymoma.
Archives of Neurology, 66(11), 1407-1409. https://doi.org/10.1001/archneurol.2009.235

Hartung, H.-P., Aktas, O., Menge, T., & Kieseier, B. C. (2016). Immune regulation of multiple sclerosis. In B. Banwell, G. Giovannoni, C. Hawkes, & F. Lublind (Eds.),
Multiple Sclerosis and Related Disorders (Vol. 5). Elsevier. https://doi.org/10.1016/j.msard.2016.01.002.

Huijbregts, S. C. J., Kalkers, N. F., de Sonneville, L. M. J., de Groot, V., Reuling, I. E. W., & Polman, C. H. (2004). Differences in cognitive impairment of relapsing
remitting, secondary, and primary progressive MS. Neurology, 63(2), 335-339. https://doi.org/10.1212/01.WNL.0000129828.03714.90

Hula, W., Donovan, N. J., Kendall, D. L., & Gonzalez-Rothi, L. J. (2010). Item response theory analysis of the Western Aphasia Battery. Aphasiology, 24(11),
1326-1341. https://doi.org/10.1080/02687030903422502

Iadisernia, E., Battaglia, F. M., Vanadia, E., Trapolino, E., Vincent, A., & Biancheri, R. (2012). Anti-N-methyl-D-aspartate-receptor encephalitis: Cognitive profile in
two children. European Journal of Paediatric Neurology, 16(1), 79-82. https://doi.org/10.1016/j.ejpn.2011.09.004

Ibrahim, H., Al Jasser, A. N., Khan, S. A., & Tlili, K. G (2017). A rare case of autoimmune limbic encephalitis: an uncharted territory! Neurosciences, 22(4), 292-297.
https://doi.org/10.17712/nsj.2017.4.20170150

11


https://doi.org/10.1017/S1355617712000057
https://doi.org/10.1017/S1355617712000057
https://doi.org/10.1212/NXI.0000000000000781
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0075
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0075
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0076
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0076
https://doi.org/10.1016/0022-510X(87)90047-5
https://doi.org/10.1016/0022-510X(87)90047-5
https://doi.org/10.1176/jnp.23.4.jnp384
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0082
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0082
https://doi.org/10.1016/j.ejpn.2014.06.002
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0084
https://doi.org/10.1001/archneur.57.8.1207
https://doi.org/10.1001/archneur.57.8.1207
https://doi.org/10.1007/978-3-030-61883-4_8
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0092
https://doi.org/10.1016/j.neurol.2020.03.024
https://doi.org/10.1016/j.msard.2019.101443
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0096
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0096
https://doi.org/10.1080/17549507.2021.1973101
https://doi.org/10.1080/17549507.2021.1973101
https://doi.org/10.3109/2000-1967-144
https://doi.org/10.3109/2000-1967-144
https://doi.org/10.1177/1352458506071196
https://doi.org/10.1007/BF02339302
https://doi.org/10.1007/BF02339302
https://doi.org/10.1177/0333102414526070
https://doi.org/10.1016/j.ebcr.2013.06.001
https://doi.org/10.7861/clinmed.2020-0292
https://doi.org/10.1076/clin.13.1.78.1979
https://doi.org/10.1177/089198870201500309
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0110
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0110
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0110
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0111
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0111
https://doi.org/10.7334/psicothema2012.308
https://doi.org/10.1016/j.msard.2020.102701
https://doi.org/10.1007/s00281-018-0723-8
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0118
https://doi.org/10.1101/351007
https://doi.org/10.1111/pcn.12821
https://doi.org/10.1111/dmcn.13169
https://doi.org/10.12998/wjcc.v3.i6.525
https://doi.org/10.12998/wjcc.v3.i6.525
https://doi.org/10.1001/archneurol.2009.235
https://doi.org/10.1212/01.WNL.0000129828.03714.90
https://doi.org/10.1080/02687030903422502
https://doi.org/10.1016/j.ejpn.2011.09.004
https://doi.org/10.17712/nsj.2017.4.20170150

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Icahn School of Medicine at Mount Sinai. (2021). Non-MS autoimmune diseases of the central nervous system. https://www.mountsinai.org/care/neurology/services/
multiple-sclerosis/rare-autoimmune-diseases.

Iva, P., Fielding, J., Clough, M., White, O., Godic, B., Martin, R., & Rajan, R. (2020). Speech discrimination tasks: A sensitive sensory and cognitive measure in early
and mild multiple sclerosis. Frontiers in Neuroscience, 14, 1-21. https://doi.org/10.3389/fnins.2020.604991

Iva, P., Fielding, J., Clough, M., White, O., Noffs, G., Godic, B., Martin, R., van der Walt, A., & Rajan, R. (2021). Speech discrimination impairments as a marker of
disease severity in multiple sclerosis. Multiple Sclerosis and Related Disorders, 47, 1-8. https://doi.org/10.1016/j.msard.2020.102608

Jakimovski, D., Weinstock-Guttman, B., Roy, S., Jaworski, M., Hancock, L., Nizinski, A., Srinivasan, P., Fuchs, T. A., Szigeti, K., Zivadinov, R., & Benedict, R. H. B.
(2019). Cognitive profiles of aging in multiple sclerosis. Frontiers in Aging Neuroscience, 11(105), 1-8. https://doi.org/10.3389/fnagi.2019.00105

Jennekens-Schinkel, A., Laboyrie, P. M., Lanser, J. B. K., & van der Velde, E. A. (1990). Cognition in patients with multiple sclerosis: After four years. Journal of the
Neurological Sciences, 99(2), 229-247. https://doi.org/10.1016/0022-510X(90)90158-J

Johansson, K., Schalling, E., & Hartelius, L. (2021). Self-reported changes in cognition, communication and swallowing in multiple sclerosis: Data from the Swedish
Multiple Sclerosis Registry and from a national survey. Folia Phoniatrica et Logopaedica, 73(1), 50-62. https://doi.org/10.1159/000505063

Joly, H., Cohen, M., Bresch, S., & Lebrun-Frenay, C. (2019). Impact of executive dysfunction on naming ability in multiple sclerosis. Revue Neurologique, 175(9),
552-559. https://doi.org/10.1016/j.neurol.2019.02.008

Joly, H., Cohen, M., & Lebrun, C. (2014). Demonstration of a lexical access deficit in relapsing-remitting and secondary progressive forms of multiple sclerosis. Revue
Neurologique, 170(8-9), 527-530. https://doi.org/10.1016/j.neurol.2014.05.003

Jonsdéttir, M. K., Magntsson, T., & Kjartansson, 0. (1998). Pure alexia and word-meaning deafness in a patient with multiple sclerosis. Archives of Neurology, 55(11),
1473. https://doi.org/10.1001/archneur.55.11.1473

Kaplan, E., Goodglass, H., & Weinstein, S. (1983). Boston Naming Test. Lea & Febiger.

Katsuki, A., Yano, Y., Sumida, Y., Ito, K., Fujii, M., Tsuchihashi, K., Hori, Y., Nakatani, K., Ohhira, T., Narita, Y., Kuzuhara, S., Misaki, M., & Adachi, Y. (1998).
Significant decreased insulin secretion in a diabetic patient with clinically probable multiple sclerosis. Internal Medicine, 37(10), 865-869. https://doi.org/
10.2169/internalmedicine.37.865

Katsuse, K., Kurihara, M., Sugiyama, Y., Kodama, S., Takahashi, M., Momose, T., Yumoto, M., Kaneko, K., Takahashi, T., Kubota, A., Hayashi, T., & Toda, T. (2019).
Aphasic status epilepticus preceding tumefactive left hemisphere lesion in anti-MOG antibody associated disease. Multiple Sclerosis and Related Disorders, 27,
91-94. https://doi.org/10.1016/j.msard.2018.10.012

Kornitzer, J., Taha, F., & Segal, E. (2019). Clinical presentation and outcome in autoimmune encephalitis associated with N-type voltage-gated calcium channels in
children. Journal of Child Neurology, 34(9), 499-505. https://doi.org/10.1177/0883073819840448

Koshihara, H., Oguchi, K., Takei, Y., Kitazawa, K., Higuchi, K., & Ohara, S. (2014). Meningeal inflammation and demyelination in a patient clinically diagnosed with
acute disseminated encephalomyelitis. Journal of the Neurological Sciences, 346(1-2), 323-327. https://doi.org/10.1016/j.jns.2014.08.037

Kraus, J. A., Schiitze, C., Brokate, B., Kroger, B., Schwendemann, G., & Hildebrandt, H. (2005). Discriminant analysis of the cognitive performance profile of MS
patients differentiates their clinical course. Journal of Neurology, 252(7), 808-813. https://doi.org/10.1007/500415-005-0750-y

Kujala, P., Portin, R., & Ruutiainen, J. (1996). Language functions in incipient cognitive decline in multiple sclerosis. Journal of the Neurological Sciences, 141(1-2),
79-86. https://doi.org/10.1016,/0022-510X(96)00146-3

Lancaster, E. (2017). Paraneoplastic disorders. Continuum, 23(6), 1653-1679. https://doi.org/10.1212/CON.0000000000000542

Laurent, C., Capron, J., Quillerou, B., Thomas, G., Alamowitch, S., Fain, O., & Mekinian, A. (2016). Steroid-responsive encephalopathy associated with autoimmune
thyroiditis (SREAT): Characteristics, treatment and outcome in 251 cases from the literature. Autoimmunity Reviews, 15(12), 1129-1133. https://doi.org/
10.1016/j.autrev.2016.09.008

Lerner, A., Jeremias, P., & Matthias, T. (2015). The world incidence and prevalence of autoimmune diseases is increasing. International Journal of Celiac Disease, 3(4),
151-155. https://doi.org/10.12691 /ijcd-3-4-8

Lethlean, J. B., & Murdoch, B. E. (1997). Performance of subjects with multiple sclerosis on tests of high-level language. Aphasiology, 11(1), 39-57. https://doi.org/
10.1080/02687039708248454

Levine, D. A., Galecki, A. T., Langa, K. M., Unverzagt, F. W., Kabeto, M. U., Giordani, B., & Wadley, V. G. (2015). Trajectory of cognitive decline after incident stroke.
Jama, 314(1), 41-51.

Liu, Y., & Tang, X. (2018). Depressive syndromes in autoimmune disorders of the nervous system: Prevalence, etiology, and influence. Frontiers in Psychiatry, 9, 1-9.
https://doi.org/10.3389/fpsyt.2018.00451

Llufriu, S., Martinez-Heras, E., Solana, E., Sola-Valls, N., Sepulveda, M., Blanco, Y., Martinez-Lapiscina, E. H., Andorra, M., Villoslada, P., Prats-Galino, A., & Saiz, A.
(2016). Structural networks involved in attention and executive functions in multiple sclerosis. Neurolmage Clinical, 13, 288-296. https://doi.org/10.1016/j.
nicl.2016.11.026

Lopez-Soley, E., Martinez-Heras, E., Andorra, M., Solanes, A., Radua, J., Montejo, C., Alba-Arbalat, S., Sola-Valls, N., Pulido-Valdeolivas, I., Sepulveda, M., Romero-
Pinel, L., Munteis, E., Martinez-Rodriguez, J. E., Blanco, Y., Martinez-Lapiscina, E. H., Villoslada, P., Saiz, A., Solana, E., & Llufriu, S. (2021). Dynamics and
predictors of cognitive impairment along the disease course in multiple sclerosis. Journal of Personalized Medicine, 11(1107), 1-11. https://doi.org/10.3390/
jpm11111107

Lopez, J. A., Denkova, M., Ramanathan, S., Dale, R. C., & Brilot, F. (2021). Pathogenesis of autoimmune demyelination: from multiple sclerosis to neuromyelitis optica
spectrum disorders and myelin oligodendrocyte glycoprotein antibody-associated disease. Clinical & Translational Immunology, 10(7), 1-21. https://doi.org/
10.1002/cti2.1316

Lotze, T. E., Northrop, J. L., Hutton, G. J., Ross, B., Schiffman, J. S., & Hunter, J. V. (2008). Spectrum of pediatric neuromyelitis optica. Pediatrics, 122(5),
€1039-e1047. https://doi.org/10.1542/peds.2007-2758

Loughan, A. R., Allen, A., Perna, R., & Malkin, M. G. (2016). Anti-N-methyl-D-aspartate receptor encephalitis: A review and neuropsychological case study. The
Clinical Neuropsychologist, 30(1), 150-163. https://doi.org/10.1080/13854046.2015.1132772

Lublin, F. D., Reingold, S. C., Cohen, J. A., Cutter, G. R., Sgrensen, P. S., Thompson, A. J., Wolinsky, J. S., Balcer, L. J., Banwell, B., Barkhof, F., Bebo, B. J.,
Calabresi, P. A., Clanet, M., Comi, G., Fox, R. J., Freedman, M. S., Goodman, A. D., Inglese, M., Kappos, L., ... Polman, C. H. (2014). Defining the clinical course of
multiple sclerosis: the 2013 revisions. Neurology, 83(3), 278-286. https://doi.org/10.1212/WNL.0000000000000560

Luzzatti, C., Willmes, K., & De Bleser, R. (1999). Aachener Aphasia Test (AAT)- Versione Italiana. Organizzazioni Speciali.

Matotek, K., Saling, M. M., Gates, P., & Sedal, L. (2001). Subjective complaints, verbal fluency, and working memory in mild multiple sclerosis. Applied
Neuropsychology, 8(4), 204-210. https://doi.org/10.1207/515324826AN0804 2

Mattis, S. (1976). Mental status examination for organic mental syndrome in the elderly patient. In L. Bellack, & T. Karasu (Eds.), Geriatric Psychiatry (pp. 77-121).
Grune & Stratton.

Ngo, S. T., Steyn, F. J., & McCombe, P. A. (2014). Gender differences in autoimmune disease. Frontiers in Neuroendocrinology, 35(3), 347-369. https://doi.org/
10.1016/j.yfrne.2014.04.004

Nicholas, Z., Sughrue, M., Battiste, J., & Algan, O. (2016). When evaluating a new thyroid mass and a ring-enhancing brain lesion (When two presentations collide).
Cureus, 8(5), 1-5. https://doi.org/10.7759/cureus.600

Niederschweiberer, J., Lauerer, M., Schweyer, K., Maegerlein, C., Liesche, F., Hofer, S., Berthele, A., & Lingor, P. (2020). Acute disseminated encephalomyelitis
following Tdap vaccination and bacterial meningoencephalitis. Multiple Sclerosis and Related Disorders, 46, 1-4. https://doi.org/10.1016/j.msard.2020.102471

Ogawa, R., Nakashima, I., Takahashi, T., Kaneko, K., Akaishi, T., Takai, Y., Sato, D. K., Nishiyama, S., Misu, T., Kuroda, H., Aoki, M., & Fujihara, K. (2017). MOG
antibody-positive, benign, unilateral, cerebral cortical encephalitis with epilepsy. Neurology - Neuroimmunology Neuroinflammation, 4(2), 1-12. https://doi.org/
10.1212/NXI1.0000000000000322

Ohta, K., Seki, M., Dalmau, J., & Shinohara, Y. (2011). Perfusion 123 IMP-SPECT shows reversible abnormalities in GABA B receptor antibody associated encephalitis
with normal MRI. Brain and Behavior, 1(2), 70-72. https://doi.org/10.1002/brb3.14

Parkin, J., & Cohen, B. (2001). An overview of the immune system. The Lancet, 357(9270), 1777-1789.

12


https://www.mountsinai.org/care/neurology/services/multiple-sclerosis/rare-autoimmune-diseases
https://www.mountsinai.org/care/neurology/services/multiple-sclerosis/rare-autoimmune-diseases
https://doi.org/10.3389/fnins.2020.604991
https://doi.org/10.1016/j.msard.2020.102608
https://doi.org/10.3389/fnagi.2019.00105
https://doi.org/10.1016/0022-510X(90)90158-J
https://doi.org/10.1159/000505063
https://doi.org/10.1016/j.neurol.2019.02.008
https://doi.org/10.1016/j.neurol.2014.05.003
https://doi.org/10.1001/archneur.55.11.1473
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0157
https://doi.org/10.2169/internalmedicine.37.865
https://doi.org/10.2169/internalmedicine.37.865
https://doi.org/10.1016/j.msard.2018.10.012
https://doi.org/10.1177/0883073819840448
https://doi.org/10.1016/j.jns.2014.08.037
https://doi.org/10.1007/s00415-005-0750-y
https://doi.org/10.1016/0022-510X(96)00146-3
https://doi.org/10.1212/CON.0000000000000542
https://doi.org/10.1016/j.autrev.2016.09.008
https://doi.org/10.1016/j.autrev.2016.09.008
https://doi.org/10.12691/ijcd-3-4-8
https://doi.org/10.1080/02687039708248454
https://doi.org/10.1080/02687039708248454
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0179
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0179
https://doi.org/10.3389/fpsyt.2018.00451
https://doi.org/10.1016/j.nicl.2016.11.026
https://doi.org/10.1016/j.nicl.2016.11.026
https://doi.org/10.3390/jpm11111107
https://doi.org/10.3390/jpm11111107
https://doi.org/10.1002/cti2.1316
https://doi.org/10.1002/cti2.1316
https://doi.org/10.1542/peds.2007-2758
https://doi.org/10.1080/13854046.2015.1132772
https://doi.org/10.1212/WNL.0000000000000560
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0193
https://doi.org/10.1207/S15324826AN0804_2
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0196
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0196
https://doi.org/10.1016/j.yfrne.2014.04.004
https://doi.org/10.1016/j.yfrne.2014.04.004
https://doi.org/10.7759/cureus.600
https://doi.org/10.1016/j.msard.2020.102471
https://doi.org/10.1212/NXI.0000000000000322
https://doi.org/10.1212/NXI.0000000000000322
https://doi.org/10.1002/brb3.14
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0220

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Parrish, J. B., Weinstock-Guttman, B., & Yeh, E. A. (2010). Cerebellar mutism in pediatric acute disseminated encephalomyelitis. Pediatric Neurology, 42(4), 259-266.
https://doi.org/10.1016/j.pediatrneurol.2009.11.003

Patterson, K., Iglesias, E., Nasrallah, M., Gonzalez-Alvarez, V., Sufiol, M., Anton, J., Saiz, A., Lancaster, E., & Armangue, T. (2019). Anti-MOG encephalitis mimicking
small vessel CNS vasculitis. Neurology - Neuroimmunology Neuroinflammation, 6(2), 1-7. https://doi.org/10.1212/NX1.0000000000000538

Preziosa, P., Pagani, E., Mesaros, S., Riccitelli, G. C., Dackovic, J., Drulovic, J., ... Rocca, M. A. (2017). Progression of regional atrophy in the left hemisphere
contributes to clinical and cognitive deterioration in multiple sclerosis: A 5-year study. Human brain mapping, 38(11), 5648-5665.

Rao, S. M., Leo, G. J., Bernardin, L., & Unverzagt, F. (1991). Cognitive dysfunction in multiple sclerosis. I. Frequency, patterns, and prediction. Neurology, 41(5),
685-691. https://doi.org/10.1212/wnl.41.5.685

Renauld, S., Mohamed-Said, L., & Macoir, J. (2016). Language disorders in multiple sclerosis: A systematic review. Multiple sclerosis and related disorders, 10, 103-111.

Rodrigues, D.-N., Paes, R. A., Vasconcelos, C. C. F., Landeira-Fernandez, J., & Alvarenga, M. P. (2011). Different cognitive profiles of Brazilian patients with relapsing-
remitting and primary progressive multiple sclerosis. Arquivos de Neuro-Psiquiatria, 69(4), 590-595. https://doi.org/10.1590/50004-282x2011000500004

Rofes, A., Mandonnet, E., Godden, J., Baron, M. H., Colle, H., Darlix, A., de Aguiar, V., Duffau, H., Herbet, G., Klein, M., Lubrano, V., Martino, J., Mathew, R.,
Miceli, G., Moritz-Gasser, S., Pallud, J., Papagno, C., Rech, F., Robert, E., ... Wager, M. (2017). Survey on current cognitive practices within the European Low-
Grade Glioma Network: towards a European assessment protocol. Acta Neurochirurgica, 159(7), 1167-1178. https://doi.org/10.1007/s00701-017-3192-2

Rofes, A., van de Beek, D., & Miceli, G. (2022). Language impairments and CNS infections: a review. Aphasiology, 36(10), 1206-1248.

Rofes, A., Sampedro, B., Abusamra, L., Canataro, P., Jonkers, R., & Abusamra, V. (2021a). What Drives Task Performance in Fluency Tasks in People With HIV?
Frontiers in Psychology, 12, 4671-4683.

Rofes, A., van de Beek, D., & Miceli, G. (2021b). Language impairments and CNS infections: a review. Aphasiology, 1-43. https://doi.org/10.1080/
02687038.2021.1937922

Rogers, K. A., & MacDonald, M. (2015). Therapeutic yoga: Symptom management for multiple sclerosis. Journal of Alternative and Complementary Medicine, 21(11),
655-659. https://doi.org/10.1089/acm.2015.0015

Rosso, C., Remy, P., Creange, A., Brugieres, P., Cesaro, P., & Hosseini, H. (2006). Diffusion-weighted MR imaging characteristics of an acute strokelike form of
multiple sclerosis. American Journal of Neuroradiology, 27(5), 1006-1008.

Roy, S., Drake, A., Snyder, S., Cline, B., Khan, A., Fuchs, T., Zivadinov, R., Weinstock-Guttman, B., Szigeti, K., & Benedict, R. H. B. (2018). Preliminary investigation of
cognitive function in aged multiple sclerosis patients: Challenges in detecting comorbid Alzheimer’s disease. Multiple Sclerosis and Related Disorders, 22, 52-56.
https://doi.org/10.1016/j.msard.2018.03.008

Ryan, S. A., Kennedy, C., & Harrington, H. J. (2012). Steroid-Responsive Encephalopathy Associated with Autoimmune Thyroiditis Presenting as Confusion,
Dysphasia, and Myoclonus. Case Reports in Medicine, 2012, 1-2. https://doi.org/10.1155/2012/782127

Sa, M., Thornton, R., Chong, W. K., Kaliakatsos, M., & Hacohen, Y. (2019). Paediatric MOG antibody-associated ADEM with complex movement disorder: A case
report. Multiple Sclerosis Journal, 25(1), 125-128. https://doi.org/10.1177/1352458518786074

Sabbah-Talasazan, L., & Piryatinsky, I. (2018). Neuropsychological impairment in Hashimoto’s encephalopathy: A case report and literature review. Applied
Neuropsychology: Adult, 25(6), 572-580. https://doi.org/10.1080/23279095.2017.1326048

Sandyk, R. (1994). Improvement in word-fluency performance in patients with multiple sclerosis by electromagnetic fields. International journal of neuroscience, 79(1-
2), 75-90.

Satoer, D., De Witte, E., Bulté, B., Bastiaanse, R., Smits, M., Vincent, A, ... Visch-Brink, E. (2022). Dutch Diagnostic Instrument for Mild Aphasia (DIMA):
standardisation and a first clinical application in two brain tumour patients. Clinical Linguistics & Phonetics, 36(11), 929-953.

Scolding, N., & Fuller, G. (2004). Subacute neurological syndromes. Clinical medicine, 4(2), 122-124. https://doi.org/10.7861/clinmedicine.4-2-122

Sener, U., Tatum, W. O., Quinones-Hinojosa, A., Mahato, D., & Feyissa, A. M. (2017). Paroxysmal dysphasia in a 68 year-old man: Enhancing the MRI spectrum!
Epilepsy & Behavior Case Reports, 8, 96-99. https://doi.org/10.1016/j.ebcr.2017.08.005

Sevcik, R. A. (2006). Comprehension: an overlooked component in augmented language development. Disability and Rehabilitation, 28(3), 159-167. https://doi.org/
10.1080/09638280500077804

Shao, Z., Janse, E., Visser, K., & Meyer, A. S. (2014). What do verbal fluency tasks measure? Predictors of verbal fluency performance in older adults. Frontiers in
psychology, 5, 772-782.

Shintani, S., Fumimura, Y., & Shiigai, T. (2001). Acute disseminated encephalomyelitis following aseptic meningoencephalitis. Clinical Neurology and Neurosurgery,
103(3), 155-159. https://doi.org/10.1016/50303-8467(01)00133-0

Spatt, J., Goldenberg, G., & Mamoli, B. (1994). Simple dysphasic seizures as the sole manifestation of relapse in multiple sclerosis. Epilepsia, 35(6), 1342-1345.
https://doi.org/10.1111/j.1528-1157.1994.tb01809.x

Steinman, L. (2004). Elaborate interactions between the immune and nervous systems. Nature immunology, 5(6), 575-581.

Storm-van’s Gravesande, K., Calabrese, P., Blaschek, A., Rostasy, K., Huppke, P., Rothe, L., Mall, V., Kessler, J., Kalbe, E., Kraus, V., Dornfeld, E., Elpers, C.,
Lohmann, H., Weddige, A., Hagspiel, S., Kirschner, J., Brehm, M., Blank, C., Schubert, J., ... Novak, A. (2019). The Multiple Sclerosis Inventory of Cognition for
Adolescents (MUSICADO): A brief screening instrument to assess cognitive dysfunction, fatigue and loss of health-related quality of life in pediatric-onset multiple
sclerosis. European Journal of Paediatric Neurology, 23(6), 792-800. https://doi.org/10.1016/j.ejpn.2019.08.006

Takata, T., Hirakawa, M., Sakurai, M., & Kanazawa, I. (1999). Fulminant form of acute disseminated encephalomyelitis: successful treatment with hypothermia.
Journal of the Neurological Sciences, 165(1), 94-97. https://doi.org/10.1016/50022-510X(99)00089-1

The American Autoimmune Related Diseases Association. (2018). Our mission. https://www.aarda.org/who-we-are/our-mission/.

Tjaden, K., Lam, J., & Wilding, G. (2013). Vowel acoustics in Parkinson’s disease and multiple sclerosis: comparison of clear, loud, and slow speaking conditions.
Journal of Speech, Language, and Hearing Research, 56(5), 1485-1502. https://doi.org/10.1044,/1092-4388(2013/12-0259)

Tobin, W. O., & Pittock, S. J. (2017). Autoimmune neurology of the central nervous system. CONTINUUM: Lifelong Learning in Neurology, 23(3), 627-653. https://doi.
org/10.1212/CON.0000000000000487

Tong, B. S. K., Yip, J. T. H., Lee, T. M. C., & Li, L. S. W. (2002). Frontal fluency and memory functioning among multiple sclerosis patients in Hong Kong. Brain Injury,
16(11), 987-995. https://doi.org/10.1080,/02699050210147202

Tricco, A. C,, Lillie, E., Zarin, W., O’Brien, K. K., Colquhoun, H., Levac, D., Moher, D., Peters, M. D. J., Horsley, T., Weeks, L., Hempel, S., Akl, E. A, Chang, C.,
McGowan, J., Stewart, L., Hartling, L., Aldcroft, A., Wilson, M. G., Garritty, C., ... Straus, S. E. (2018). PRISMA extension for Scoping Reviews (PRISMA-ScR):
Checklist and explanation. Annals of Internal Medicine, 169(7), 467-473. https://doi.org/10.7326/M18-0850

Trinka, E, Unterberger, 1., Luef, G., Benke, T., Berger, T., & Bauer, G. (2001). Acute aphasia in multiple sclerosis. Archives of Neurology, 58(1), 133-134. https://doi.
org/10.1001/archneur.58.1.133

Troyer, A. K., Moscovitch, M., & Winocur, G. (1997). Clustering and switching as two components of verbal fluency: evidence from younger and older healthy adults.
Neuropsychology, 11(1), 138-146.

Valadbeigi, A., Weisi, F., Rohbakhsh, N., Rezaei, M., Heidari, A., & Rasa, A. R. (2014). Central auditory processing and word discrimination in patients with multiple
sclerosis. European Archives of Oto-Rhino-Laryngology, 271(11), 2891-2896. https://doi.org/10.1007/500405-013-2776-6

Vanotti, S., Cores, E. V., Eizaguirre, B., Melamud, L., Rey, R., & Villa, A. (2013). Cognitive performance of neuromyelitis optica patients: comparison with multiple
sclerosis. Arquivos de Neuro-Psiquiatria, 71(6), 357-361. https://doi.org/10.1590/0004-282X20130038

Voskuhl, R. R. (2020). The effect of sex on multiple sclerosis risk and disease progression. Multiple Sclerosis Journal, 26(5), 554-560. https://doi.org/10.1177/
1352458519892491

Wachowius, U., Talley, M., Silver, N., Heinze, H.-J., & Sailer, M. (2005). Cognitive impairment in primary and secondary progressive multiple sclerosis. Journal of
Clinical and Experimental Neuropsychology, 27(1), 65-77. https://doi.org/10.1080/138033990513645

Walton, C., King, R., Rechtman, L., Kaye, W., Leray, E., Marrie, R. A., ... Baneke, P. (2020). Rising prevalence of multiple sclerosis worldwide: Insights from the Atlas
of MS. Multiple Sclerosis Journal, 26(14), 1816-1821.

13


https://doi.org/10.1016/j.pediatrneurol.2009.11.003
https://doi.org/10.1212/NXI.0000000000000538
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0225
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0225
https://doi.org/10.1212/wnl.41.5.685
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0234
https://doi.org/10.1590/s0004-282x2011000500004
https://doi.org/10.1007/s00701-017-3192-2
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0239
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0240
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0240
https://doi.org/10.1080/02687038.2021.1937922
https://doi.org/10.1080/02687038.2021.1937922
https://doi.org/10.1089/acm.2015.0015
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0243
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0243
https://doi.org/10.1016/j.msard.2018.03.008
https://doi.org/10.1155/2012/782127
https://doi.org/10.1177/1352458518786074
https://doi.org/10.1080/23279095.2017.1326048
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0251
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0251
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0252
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0252
https://doi.org/10.7861/clinmedicine.4-2-122
https://doi.org/10.1016/j.ebcr.2017.08.005
https://doi.org/10.1080/09638280500077804
https://doi.org/10.1080/09638280500077804
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0260
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0260
https://doi.org/10.1016/S0303-8467(01)00133-0
https://doi.org/10.1111/j.1528-1157.1994.tb01809.x
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0275
https://doi.org/10.1016/j.ejpn.2019.08.006
https://doi.org/10.1016/S0022-510X(99)00089-1
https://www.aarda.org/who-we-are/our-mission/
https://doi.org/10.1044/1092-4388(2013/12-0259)
https://doi.org/10.1212/CON.0000000000000487
https://doi.org/10.1212/CON.0000000000000487
https://doi.org/10.1080/02699050210147202
https://doi.org/10.7326/M18-0850
https://doi.org/10.1001/archneur.58.1.133
https://doi.org/10.1001/archneur.58.1.133
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0292
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0292
https://doi.org/10.1007/s00405-013-2776-6
https://doi.org/10.1590/0004-282X20130038
https://doi.org/10.1177/1352458519892491
https://doi.org/10.1177/1352458519892491
https://doi.org/10.1080/138033990513645
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0303
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0303

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Wang, J., Zhang, J., Xu, L., Shi, Y., Wu, X., & Guo, Q. (2013). Cognitive Impairments in Hashimoto’s Encephalopathy: A Case-Control Study. PLoS ONE, 8(2), e55758.
https://doi.org/10.1371/journal.pone.0055758

Wang, L., Wang, F.-S., & Gershwin, M. E. (2015). Human autoimmune diseases: a comprehensive update. Journal of Internal Medicine, 278(4), 369-395. https://doi.
org/10.1111/joim.12395

Whitworth, A., Webster, J., & Howard, D. (2014). A cognitive neuropsychological approach to assessment and intervention in aphasia: A clinician’s guide. Psychology Press.

Wilkinson-Smith, A., Blackwell, L. S., & Howarth, R. A. (2022). Neuropsychological outcomes in children and adolescents following anti-NMDA receptor encephalitis.
Child Neuropsychology, 28(2), 212-223. https://doi.org/10.1080/09297049.2021.1965110

Wootla, B., Eriguchi, M., & Rodriguez, M. (2012). Is Multiple Sclerosis an Autoimmune Disease? Autoimmune Diseases, 2012, 1-12. https://doi.org/10.1155/2012/
969657

Yong, K. W., Soule, S., & Hunt, P. (2014). Endocrine encephalopathy. New Zealand Medical Journal, 127(1394), 85-87. https://journal.nzma.org.nz/journal/127-
1394/6132/.

Zhang, N., Li, Y., Fu, Y., Shao, J., Luo, L., Yang, L., Shi, F., & Liu, Y. (2015). Cognitive impairment in Chinese neuromyelitis optica. Multiple Sclerosis Journal, 21(14),
1839-1846. https://doi.org/10.1177/1352458515576982

Further Reading

Aaen, G., Waltz, M., Vargas, W., Makhani, N., Ness, J., Harris, Y., Casper, T. C., Benson, L., Candee, M., Chitnis, T., Gorman, M., Graves, J., Greenberg, B., Lotze, T.,
Mar, S., Tillema, J.-M., Rensel, M., Rodriguez, M., Rose, J., ... Krupp, L. (2019). Acquisition of early developmental milestones and need for special education
services in pediatric multiple slerosis. Journal of Child Neurology, 34(3), 148-152. https://doi.org/10.1177,/0883073818815041

Abad, E., Sepulcre, J., Martinez-Lapiscina, E. H., Zubizarreta, 1., Garcia-Ojalvo, J., & Villoslada, P. (2015). The analysis of semantic networks in multiple sclerosis
identifies preferential damage of long-range connectivity. Multiple Sclerosis and Related Disorders, 4(5), 387-394. https://doi.org/10.1016/j.msard.2015.07.002

Albert, M. S., Butters, N., & Levin, J. (1979). Temporal gradients in the retrograde amnesia of patients with alcoholic Korsakoff’s disease. Archives of Neurology, 36(4),
211-216. https://doi.org/10.1001/archneur.1979.00500400065010

Amato, M. P., Bartolozzi, M. L., Zipoli, V., Portaccio, E., Mortilla, M., Guidi, L., Siracusa, G., Sorbi, S., Federico, A., & De Stefano, N. (2004). Neocortical volume
decrease in relapsing-remitting MS patients with mild cognitive impairment. Neurology, 63(1), 89-93. https://doi.org/10.1212/01.WNL.0000129544.79539.D5

Amato, M. P., Goretti, B., Ghezzi, A., Lori, S., Zipoli, V., Moiola, L., Falautano, M., De Caro, M. F., Viterbo, R., Patti, F., Vecchio, R., Pozzilli, C., Bianchi, V., Roscio, M.,
Martinelli, V., Comi, G., Portaccio, E., & Trojano, M. (2010). Cognitive and psychosocial features in childhood and juvenile MS: Two-year follow-up. Neurology, 75
(13), 1134-1140. https://doi.org/10.1212/WNL.0b013e3181f4d821

Amato, M. P., Goretti, B., Ghezzi, A., Lori, S., Zipoli, V., Portaccio, E., Moiola, L., Falautano, M., De Caro, M. F., Lopez, M., Patti, F., Vecchio, R., Pozzilli, C.,
Bianchi, V., Roscio, M., Comi, G., & Trojano, M. (2008). Cognitive and psychosocial features of childhood and juvenile MS. Neurology, 70(20), 1891-1897.
https://doi.org/10.1212/01.wnl.0000312276.23177.fa

Arcara, G., & Bambini, V. (2016). A test for the assessment of pragmatic abilities and cognitive substrates (APACS): Normative data and psychometric properties.
Frontiers in Psychology, 33, 1-13. https://doi.org/10.3389/fpsyg.2016.00070

Arnett, P. A., Rao, S. M., Hussain, M., Swanson, S. J., & Hammeke, T. A. (1996). Conduction aphasia in multiple sclerosis. Neurology, 47(2), 576-578. https://doi.org/
10.1212/WNL.47.2.576

Aschenbrenner, S., Tucha, O., & Lange, K. W. (2000). RWT Regensburger Wortfliissigkeits-test. Hogrefe.

Baker, J., Jeziorkowski, C., Siebe, C., & Osborn, M. (2016). Two cases of anti-NMDA receptor encephalitis. Western Journal of Emergency Medicine, 17(5), 623-626.
https://doi.org/10.5811/westjem.2016.6.30510

Barbu, R. M., Berard, J. A., Gresham, L. M., & Walker, L. A. S. (2018). Longitudinal stability of cognition in early-phase relapsing-remitting multiple sclerosis.
International Journal of MS Care, 20(4), 173-179. https://doi.org/10.7224/1537-2073.2016-073

Barois, E., Sagawa, Y., Yilmaz, S., Magnin, E., & Decavel, P. (2021). What (more) can verbal fluency tell us about multiple sclerosis? Annals of Physical and
Rehabilitation Medicine, 64(2), Article 101394. https://doi.org/10.1016/j.rehab.2020.05.002

Barry, H., Hardiman, O., Healy, D. G., Keogan, M., Moroney, J., Molnar, P. P., Cotter, D. R., & Murphy, K. C. (2011). Anti-NMDA receptor encephalitis: an important
differential diagnosis in psychosis. British Journal of Psychiatry, 199(6), 508-509. https://doi.org/10.1192/bjp.bp.111.092197

Bayles, K. A., Kaszniak, A. W., & Tomoeda, C. K. (1987). Communication and cognition in normal aging and dementia. College-Hill Press.

Beatty, W. W. (2002). Fluency in multiple sclerosis: which measure is best? Multiple Sclerosis Journal, 8(3), 261-264. https://doi.org/10.1191/1352458502ms7990a

Beatty, W. W., Goodkin, D. E., Beatty, P. A., & Monson, N. (1989). Frontal lobe dysfunction and memory impairment in patients with chronic progressive multiple
sclerosis. Brain and Cognition, 11(1), 73-86. https://doi.org/10.1016/0278-2626(89)90006-7

Beatty, W. W., Goodkin, D. E., Monson, N., & Beatty, P. A. (1989). Cognitive disturbances in patients with relapsing remitting multiple sclerosis. Archives of Neurology,
46(10), 1113-1119. https://doi.org/10.1001/archneur.1989.00520460103020

Beatty, W. W., Goodkin, D. E., Monson, N., Beatty, P. A., & Hertsgaard, D. (1988). Anterograde and retrograde amnesia in patients with chronic progressive multiple
sclerosis. Archives of Neurology, 45(6), 611-619. https://doi.org/10.1001/archneur.1988.00520300029013

Beatty, W. W., & Monson, N. (1989). Lexical processing in Parkinson’s disease and multiple sclerosis. Topics in Geriatrics, 2(3), 145-152. https://doi.org/10.1177/
089198878900200305

Beatty, W. W., Monson, N., & Goodkin, D. E. (1989). Access to semantic memory in Parkinson’s disease and multiple sclerosis. Topics in Geriatrics, 2(3), 153-162.
https://doi.org/10.1177,/089198878900200306

Beatty, W. W., Paul, R. H., Blanco, C. R., Hames, K. A., & Wilbanks, S. L. (1995). Attention in multiple sclerosis: correlates of impairment on the WAIS-R Digit Span
Test. Applied Neuropsychology, 2(3-4), 139-144. https://doi.org/10.1080/09084282.1995.9645351

Beatty, W. W., Staton, R. D., Weir, W. S., Monson, N., & Whitaker, H. A. (1989). Cognitive disturbances in Parkinson’s disease. Topics in Geriatrics, 2(1), 22-33.
https://doi.org/10.1177,/089198878900200106

Benedet, M. J. (2013). Evaluacion de la fluidez mental controlada. CEPE Editorial.

Benedict, R. H. B., Amato, M. P., Boringa, J., Brochet, B., Foley, F., Fredrikson, S., Hamalainen, P., Hartung, H., Krupp, L., Penner, L., Reder, A. T., & Langdon, D.
(2012). Brief International Cognitive Assessment for MS (BICAMS): International standards for validation. BMC Neurology, 12(1), 1-8. https://doi.org/10.1186/
1471-2377-12-55

Benton, A., & Hamsher, K. (1978). Multi-lingual aphasia examination. University of Iowa.

Benton, A., Hamsher, K. D., Varney, N., & Spreen, O. (1983). Contribution to Neuropsychological Assessment. Oxford University Press.

Benton, A. L. (1968). Differential behavioral effects in frontal lobe disease. Neuropsychologia, 6(1), 53-60.

Benton, A. L., & Hamsher, K. (1976). Multilingual Aphasia Examination. University of Iowa.

Benton, A. L., & Hamsher, K. S. (1989). Multilingual aphasia examination. University of Iowa.

Benton, A. L., Hamsher, K., & Sivan, A. B. (1994). Multilingual aphasia examination (3rd ed.). Psychological Corporation.

Bisiacchi, P., Cendron, M., Gugliotta, M., Tressoldi, P. E., & Vio, C. (2005). Batteria di valutazione neuropsicologica per l'eta evolutiva. Erickson.

Boringa, J. B., Lazeron, R. H. C., Reuling, I. E. W., Ader, H. J., Pfennings, L. E. M. A., Lindeboom, J., De Sonneville, L. M. J., Kalkers, N. F., & Polman, C. H. (2001). The
Brief Repeatable Battery of Neuropsychological Tests: Normative values allow application in multiple sclerosis clinical practice. Multiple Sclerosis, 7(4), 263-267.
https://doi.org/10.1191/135245801680209385

Borkowska, A. R., Daniluk, B., & Adamczyk, K. (2021). Significance of the diagnosis of executive functions in patients with relapsing-remitting multiple sclerosis.
International Journal of Environmental Research and Public Health, 18(19), 2-11. https://doi.org/10.3390/ijerph181910527

Borras-Novell, C., Garcia Rey, E., Perez Baena, L. F., Jordan Garcia, I., Catella Cahiz, D., & Cambra, F (2015). Therapeutic plasma exchange in acute disseminated
encephalomyelitis in children. Journal of Clinical Apheresis, 30(6), 335-339. https://doi.org/10.1002/jca.21388

14


https://doi.org/10.1371/journal.pone.0055758
https://doi.org/10.1111/joim.12395
https://doi.org/10.1111/joim.12395
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0310
https://doi.org/10.1080/09297049.2021.1965110
https://doi.org/10.1155/2012/969657
https://doi.org/10.1155/2012/969657
https://journal.nzma.org.nz/journal/127-1394/6132/
https://journal.nzma.org.nz/journal/127-1394/6132/
https://doi.org/10.1177/1352458515576982
https://doi.org/10.1177/0883073818815041
https://doi.org/10.1016/j.msard.2015.07.002
https://doi.org/10.1001/archneur.1979.00500400065010
https://doi.org/10.1212/01.WNL.0000129544.79539.D5
https://doi.org/10.1212/WNL.0b013e3181f4d821
https://doi.org/10.1212/01.wnl.0000312276.23177.fa
https://doi.org/10.3389/fpsyg.2016.00070
https://doi.org/10.1212/WNL.47.2.576
https://doi.org/10.1212/WNL.47.2.576
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0013
https://doi.org/10.5811/westjem.2016.6.30510
https://doi.org/10.7224/1537-2073.2016-073
https://doi.org/10.1016/j.rehab.2020.05.002
https://doi.org/10.1192/bjp.bp.111.092197
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0021
https://doi.org/10.1191/1352458502ms799oa
https://doi.org/10.1016/0278-2626(89)90006-7
https://doi.org/10.1001/archneur.1989.00520460103020
https://doi.org/10.1001/archneur.1988.00520300029013
https://doi.org/10.1177/089198878900200305
https://doi.org/10.1177/089198878900200305
https://doi.org/10.1177/089198878900200306
https://doi.org/10.1080/09084282.1995.9645351
https://doi.org/10.1177/089198878900200106
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0030
https://doi.org/10.1186/1471-2377-12-55
https://doi.org/10.1186/1471-2377-12-55
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0032
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0033
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0034
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0035
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0036
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0037
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0043
https://doi.org/10.1191/135245801680209385
https://doi.org/10.3390/ijerph181910527
https://doi.org/10.1002/jca.21388

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Breit, S., Keserii, B., Nyffeler, T., Sturzenegger, M., & Krestel, H. (2017). Posterior fossa syndrome with a large inflammatory ponto-mesencephalic lesion. Brain and
Cognition, 111, 107-111. https://doi.org/10.1016/j.bandc.2016.09.013

Brinar, V. V. (2004). Non-MS recurrent demyelinating diseases. Clinical Neurology and Neurosurgery, 106(3), 197-210. https://doi.org/10.1016/j.
clineuro.2004.02.016

Bronwell, R. (2000). Expressive One-Word Picture Vocabulary Test (EOWPVT). Pearson Assessments.

Caine, E. D., Bamford, K. A., Schiffer, R. B., Shoulson, I., & Levy, S. (1986). A controlled neuropsychological comparison of Huntington’s disease and multiple sclerosis.
Archives of Neurology, 43, 249-254.

Camp, S. J., Stevenson, V. L., Thompson, A. J., Miller, D. H., Borras, C., Auriacombe, S., Brochet, B., Falautano, M., Filippi, M., Hérissé-Dulo, L., Montalban, X.,
Parrcira, E., Polman, C. H., De Sa, J., & Langdon, D. W. (1999). Cognitive function in primary progressive and transitional progressive multiple sclerosis: a
controlled study with MRI correlates. Brain: A Journal of Neurology, 122(7), 1341-1348. https://doi.org/10.1093/brain/122.7.1341

Capasso, R., & Miceli, G. (2001). Esame neuropsicologico per 'afasia (E.N.P.A.). Springer Verlag.

Carotenuto, A., Arcara, G., Orefice, G., Cerillo, I., Giannino, V., Rasulo, M., Iodice, R., & Bambini, V. (2018). Communication in multiple sclerosis: Pragmatic deficit
and its relation with cognition and social cognition. Archives of Clinical Neuropsychology, 33(2), 194-205. https://doi.org/10.1093/arclin/acx061

Castillo, P., Woodruff, B., Caselli, R., Vernino, S., Lucchinetti, C., Swanson, J., Noseworthy, J., Aksamit, A., Carter, J., Sirven, J., Hunder, G., Fatourechi, V., Mokri, B.,
Drubach, D., Pittock, S., Lennon, V., & Boeve, B. (2006). Steroid-Responsive Encephalopathy Associated With Autoimmune Thyroiditis. Archives of Neurology, 63
(2), 197. https://doi.org/10.1001/archneur.63.2.197

Chan, K. H. (2011). Brain involvement in neuromyelitis optica spectrum disorders. Archives of Neurology, 68(11), 1432. https://doi.org/10.1001/archneurol.2011.249

Chapman, M. R., & Vause, H. E. (2011). Anti-NMDA receptor encephalitis: Diagnosis, psychiatric presentation, and treatment. American Journal of Psychiatry, 168(3),
245-251. https://doi.org/10.1176/appi.ajp.2010.10020181

Charvet, L. E., O’'Donnell, E. H., Belman, A. L., Chitnis, T., Ness, J. M., Parrish, J., Patterson, M., Rodriguez, M., Waubant, E., Weinstock-Guttman, B., & Krupp, L. B
(2014). Longitudinal evaluation of cognitive functioning in pediatric multiple sclerosis: report from the US Pediatric Multiple Sclerosis Network. Multiple Sclerosis,
20(11), 1502-1510. https://doi.org/10.1177/1352458514527862

Connick, P., Chandran, S., & Bak, T. H. (2013). Patterns of cognitive dysfunction in progressive MS. Behavioural Neurology, 27(3), 259-265. https://doi.org/10.3233/
BEN-120286

Consoli, A., Ronen, K., An-Gourfinkel, I., Barbeau, M., Marra, D., Costedoat-Chalumeau, N., Montefiore, D., Maksud, P., Bonnot, O., Didelot, A., Amoura, Z.,
Vidailhet, M., & Cohen, D. (2011). Malignant catatonia due to anti-NMDA-receptor encephalitis in a 17-year-old girl: case report. Child and Adolescent Psychiatry
and Mental Health, 5, 1-6. https://doi.org/10.1186/1753-2000-5-15

Corfield, F., & Langdon, D. (2018). A systematic review and meta-analysis of the Brief Cognitive Assessment for Multiple Sclerosis (BICAMS). Neurology and Therapy, 7
(2), 287-306. https://doi.org/10.1007/s40120-018-0102-3

Crosby-Chapman, C., & Cook, S. (1923). The principle of the single variable in a speed of reading cross-out test. Journal of Educational Research, 8, 389-396.

Daneman, M. (1991). Working memory as a predictor of verbal fluency. Journal of Psycholinguistic Research, 20(6), 445-464. https://doi.org/10.1007/BF01067637

De Bleser, R., Denes, G. F., Luzzati, C., & Mazzucchi, A. (1986). L’ Aachener Aphasie Test (AAT): I. Problemi e soluzioni per una versione italiana del Test e per uno
studio crosslinguistico dei disturbi afasici. In Archivio di Psicologia, Neurologia e Psichiatria, 47 pp. 209-237). Universita Cattolica del Sacro Cuore.

De Meo, E., Portaccio, E., Giorgio, A., Ruano, L., Goretti, B., Niccolai, C., Patti, F., Chisari, C. G., Gallo, P., Grossi, P., Ghezzi, A., Roscio, M., Mattioli, F., Stampatori, C.,
Simone, M., Viterbo, R. G., Bonacchi, R., Rocca, M. A., De Stefano, N., ... Amato, M. P. (2021). Identifying the distinct cognitive phenotypes in multiple sclerosis.
JAMA Neurology, 78(4), 414-425. https://doi.org/10.1001/jamaneurol.2020.4920

De Renzi, E., & Vignolo, L. A. (1962). The Token Test: A sensitive test to detect receiptive disturbances in aphasics. Brain, 85(4), 665-678. https://doi.org/10.1093/
brain/85.4.665

Deloche, G., & Hannequin, D. (1997). Test de dénomination orale de 80 images. ECPA.

Demirkiran, M., Ozeren, A., Sonmezler, A., & Bozdemir, H. (2006). Crossed aphasia in multiple sclerosis. Multiple Sclerosis Journal, 12(1), 116-119. https://doi.org/
10.1191/135248506ms1255cr

Drew, M., Tippett, L., Starkey, N., & Isler, R. (2008). Executive dysfunction and cognitive impairment in a large community-based sample with multiple sclerosis from
New Zealand: A descriptive study. Archives of Clinical Neuropsychology, 23(1), 1-19. https://doi.org/10.1016/j.acn.2007.09.005

Duchéne, A. M. C. (2000). La gestion de l'implicite: Théorie et évaluation. Ortho édition.

Dujardin, K., Sockeel, P., Cabaret, M., De Seze, J., & Vermersch, P. (2004). BccogSEP: a French test battery evaluating cognitive functions in multiple sclerosis. Revision
Neurologique, 160(1), 51-62. https://doi.org/10.1016/s0035-3787(04)70847-4

Ekinci, F., Yildizdas, D., Horoz, O. O., Yontem, A., & Gul Mert, G. (2021). Pulmonary embolism complicated the course of anti-N-methyl-D aspartate receptor
encephalitis in a pediatric intensive care unit setting: a case report. Postgraduate Medicine, 133(1), 102-107. https://doi.org/10.1080/00325481.2020.1801031

Ferré, P., Lamelin, F., Coté, H., Ska, B., & Joanette, Y. (2011). Protocole MEC-P (Protocole Montréal d’Evaluation de la Communication. Isbergues: Ortho Edition.
Isbergues: Ortho Edition.

Ferro, D., Seabra, M., Taveira, L., Reis, C., & Guimaraes, J. (2019). Vanishing pseudotumoral white matter lesions presenting as aphasia and altered mental status in a
71-year-old male. Cureus, 11(12), 1-6. https://doi.org/10.7759/cureus.6284

Fyndanis, V., Arcara, G., Christidou, P., & Caplan, D. (2018). Morphosyntactic production and verbal working memory: Evidence from Greek aphasia and healthy
aging. Journal of Speech, Language, and Hearing Research, 61(5), 1171-1187. https://doi.org/10.1044/2018 JSLHR-L-17-0103

Fyndanis, V., Messinis, L., Nasios, G., Dardiotis, E., Martzoukou, M., Pitopoulou, M., Ntoskou, A., & Malefaki, S. (2020). Impaired verb-related morphosyntactic
production in multiple sclerosis: Evidence from Greek. Frontiers in Psychology, 11, 1-13. https://doi.org/10.3389/fpsyg.2020.02051

Goitia, B., Bruno, D., Abrevaya, S., Sedefio, L., Ibanez, A., Manes, F., Sigman, M., Sinay, V., Torralva, T., Duncan, J., & Roca, M. (2020). The relationship between
executive functions and fluid intelligence in multiple sclerosis. PloS One, 15(4), 1-14. https://doi.org/10.1371/journal.pone.0231868

Goize, M., Dellacherie, D., Pincin, P., Henry, A., Bakchine, S., & Ehrlé, N. (2018). Chapman-Cook’ complex reading comprehension test: Better performances for aged
participants in comparison with youngers for level of schooling lower than baccalaureate. Gériatrie et Psychologie Neuropsychiatrie Du Vieillissement, 16(2),
206-214. https://doi.org/10.1684/pnv.2018.0732

Goldberg, E. M., Taub, K. S., Kessler, S. K., & Abend, N. S. (2011). Anti-NMDA receptor encephalitis presenting with focal non-convulsive status epilepticus in a child.
Neuropediatrics, 42(5), 188-190. https://doi.org/10.1055/5-0031-1295408

Goodglass, H., Kaplan, E., & Weintraub, S. (1983). Boston Naming Test. Lea & Febiger.

Grossman, M., Robinson, K. M., Onishi, K., Thompson, H., Cohen, J., & D’Esposito, M (2009). Sentence comprehension in multiple sclerosis. Acta Neurologica
Scandinavica, 92(4), 324-331. https://doi.org/10.1111/j.1600-0404.1995.tb00137.x

Guenther, A. D., & Munoz, D. G. (2013). Plaque-like demyelination in acute disseminated encephalomyelitis (ADEM) - an autopsy case report. Clinical Neuropathology,
32(11), 486-491. https://doi.org/10.5414/NP300634

Guo, Q.-H., Cao, X.-Y., Zhou, Y., Zhao, Q.-H., Ding, D., & Hong, Z. (2009). Application study of quick cognitive screening test in identifying mild cognitive impairment.
Neuroscience Bulletin, 26(1), 47-54. https://doi.org/10.1007/s12264-010-0816-4

Guo, Q.-H., Hong, Z., WX, S., Sun, Y.-M., & CZ, L (2006). Boston naming test using by Chinese elderly, patient with mild cognitive impairment and Alzheimer’s
dementia. Chinese Mental Health Journal, 20, 81-85.

Guo, Q.-H., Jin, L., Hong, Z., & Lv, C. Z. (2007). A specific phenomenon of animal fluency test in chinese elderly. Chinese Mental Health Journal, 21, 622-626.

Guo, Q.-H., Sun, Y. T., Yu, P. M., Hong, Z., & Lv, C. Z. (2007). Norm of auditory verbal learning test in the normal aged in Chinese community. Chinese Journal Clinical
Psychology, 15, 132-135.

Harmel, J., Ringelstein, M., Ingwersen, J., Mathys, C., Goebels, N., Hartung, H.-P., Jarius, S., & Aktas, O. (2014). Interferon--related tumefactive brain lesion in a
Caucasian patient with neuromyelitis optica and clinical stabilization with tocilizumab. BMC Neurology, 14(1), 1-5. https://doi.org/10.1186/512883-014-0247-3

Hébert, J., El-Sadi, F., Maurice, C., Wennberg, R. A., & Tang-Wai, D. F. (2018). Adult-onset Anti-N-methyl-D-aspartate-receptor encephalitis presenting as a non-fluent
aphasia. Canadian Journal of Neurological Sciences /Journal Canadien Des Sciences Neurologiques, 45(2), 248-251. https://doi.org/10.1017/cjn.2017.280

15


https://doi.org/10.1016/j.bandc.2016.09.013
https://doi.org/10.1016/j.clineuro.2004.02.016
https://doi.org/10.1016/j.clineuro.2004.02.016
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0054
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0056
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0056
https://doi.org/10.1093/brain/122.7.1341
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0058
https://doi.org/10.1093/arclin/acx061
https://doi.org/10.1001/archneur.63.2.197
https://doi.org/10.1001/archneurol.2011.249
https://doi.org/10.1176/appi.ajp.2010.10020181
https://doi.org/10.1177/1352458514527862
https://doi.org/10.3233/BEN-120286
https://doi.org/10.3233/BEN-120286
https://doi.org/10.1186/1753-2000-5-15
https://doi.org/10.1007/s40120-018-0102-3
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0072
https://doi.org/10.1007/BF01067637
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0078
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0078
https://doi.org/10.1001/jamaneurol.2020.4920
https://doi.org/10.1093/brain/85.4.665
https://doi.org/10.1093/brain/85.4.665
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0085
https://doi.org/10.1191/135248506ms1255cr
https://doi.org/10.1191/135248506ms1255cr
https://doi.org/10.1016/j.acn.2007.09.005
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0089
https://doi.org/10.1016/s0035-3787(04)70847-4
https://doi.org/10.1080/00325481.2020.1801031
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0099
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0099
https://doi.org/10.7759/cureus.6284
https://doi.org/10.1044/2018_JSLHR-L-17-0103
https://doi.org/10.3389/fpsyg.2020.02051
https://doi.org/10.1371/journal.pone.0231868
https://doi.org/10.1684/pnv.2018.0732
https://doi.org/10.1055/s-0031-1295408
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0119
https://doi.org/10.1111/j.1600-0404.1995.tb00137.x
https://doi.org/10.5414/NP300634
https://doi.org/10.1007/s12264-010-0816-4
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0124
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0124
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0125
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0126
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0126
https://doi.org/10.1186/s12883-014-0247-3
https://doi.org/10.1017/cjn.2017.280

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Holland, A. A., Graves, D., Greenberg, B. M., & Harder, L. L. (2014). Fatigue, emotional functioning, and executive dysfunction in pediatric multiple sclerosis. Child
Neuropsychology, 20(1), 71-85. https://doi.org/10.1080/09297049.2012.748888

Hou, R., Wu, J., He, D., Yan, Y., & Li, L. (2019). Anti-N-methyl-D-aspartate receptor encephalitis associated with reactivated Epstein-Barr virus infection in pediatric
patients. Medicine, 98(20), €15726. https://doi.org/10.1097/MD.0000000000015726

Huber, W., Poeck, K., & Willmes, K. (1984). The Aachen aphasia Test. In F. C. Rose (Ed.), Progress in aphasiology. Raven Press.

Huete, A. J., Sanchez-del-Rio, M., & Franch, O. (2007). Hashimoto’s encephalopathy mimicking migraine with aura. Headache: The Journal of Head and Face Pain, 47
(1), 130-131. https://doi.org/10.1111/j.1526-4610.2006.00660.x

Imperiale, D., Labate, C., Testi, R., Romito, A., & Taraglio, S. (2014). Clinical and neuropathological findings in Hashimoto’s encephalopathy: a case report.
Neurological Sciences, 35(2), 327-329. https://doi.org/10.1007/s10072-013-1554-y

Inoue, K., Kitamura, J., Yoneda, M., Imamura, E., & Tokinobu, H. (2012). Hashimoto’s encephalopathy presenting with micrographia as a typical feature of
parkinsonism. Neurological Sciences, 33(2), 395-397. https://doi.org/10.1007/s10072-011-0750-x

Jayakrishnan, M., & Krishnakumar, P. (2010). Clinical profile of acute disseminated encephalomyelitis in children. Journal of Pediatric Neurosciences, 5(2), 111.
https://doi.org/10.4103/1817-1745.76098

Jennekens-Schinkel, A., Lanser, J. B. K., van der Velde, E. A., & Sanders, E. A. C. M. (1990). Performances of multiple sclerosis patients in tasks requiring language and
visuoconstruction. Journal of the Neurological Sciences, 95(1), 89-103. https://doi.org/10.1016/0022-510X(90)90119-8

Joanette, Y., Ska, B., & Coté, H. (2004). Protocole Montréal d’évaluation de la communication.

Jorgensen, C., Barrett, M., Huisingh, R., & Zachman, L. (1981). The Word Test: A test of expressive vocabulary and semantics. LinguiSystems Inc.

Kasahara, H., Sato, M., Nagamine, S., Makioka, K., Tanaka, K., & Ikeda, Y. (2019). Temporal changes on 123I-iomazenil and cerebral blood flow Single-Photon
Emission Computed Tomography in a patient with anti-N-methyl-D-aspartate receptor encephalitis. Internal Medicine, 58(10), 1501-1505. https://doi.org/
10.2169/internalmedicine.0987-18

Kertesz, A. (1979). Aphasia and associated disorders. Grune & Stratton.

Kosmidis, M. H., Vlahou, C. H., Panagiotaki, P., & Kiosseoglou, G. (2004). The verbal fluency task in the Greek population: Normative data, and clustering and
switching strategies. Journal of the International Neuropsychological Society, 10, 164-172. https://doi.org/10.1017/51355617704102014

Kuusisto, H., Vahvelainen, T., Himaldinen, P., Luukkaala, T., & Elovaara, I. (2016). Asymptomatic subjects differ less from their twin siblings with MS than from
healthy controls in cognitive functioning. A Finnish Twin Cohort study. Journal of the Neurological Sciences, 365, 50-53. https://doi.org/10.1016/j.
jns.2016.03.046

Laakso, K., Brunnegérd, K., Hartelius, L., & Ahlsén, E. (2000). Assessing high-level language in individuals with multiple sclerosis: a pilot study. Clinical Linguistics &
Phonetics, 14(5), 329-349. https://doi.org/10.1080/02699200050051065

Laatu, S., Revonsuo, A., Himalainen, P., Ojanen, V., & Ruutiainen, J. (2001). Visual object recognition in multiple sclerosis. Journal of the Neurological Sciences, 185(2),
77-88. https://doi.org/10.1016/50022-510X(01)00461-0

Lacour, A., de Seze, J., Revenco, E., Lebrun, C., Masmoudi, K., Vidry, E., Rumbach, L., Chatel, M., Verier, A., & Vermersch, P. (2004). Acute aphasia in multiple
sclerosis: A multicenter study of 22 patients. Neurology, 62(6), 974-977. https://doi.org/10.1212/01.WNL.0000115169.23421.5D

Laine, M., Goodglass, H., Niemi, J., Koivuselka-Sallinen, P., Tuomainen, J., & Marttila, R. (1993). Adaptation of the Boston Diagnostic Aphasia Examination and the
Boston Naming Test into Finnish. Logopedic Phoniatrics Vocology, 18(2-3), 83-92. https://doi.org/10.3109/14015439309101353

Lebkuecher, A. L., Chiaravalloti, N. D., & Strober, L. B. (2021). The role of language ability in verbal fluency of individuals with multiple sclerosis. Multiple Sclerosis
and Related Disorders, 50, 1-6. https://doi.org/10.1016/j.msard.2021.102846

Lethlean, J. B., & Murdoch, B. E. (1994). Naming errors in multiple sclerosis: Support for a combined semantic/perceptual deficit. Journal of Neurolinguistics, 8(3),
207-223. https://doi.org/10.1016/0911-6044(94)90027-2

Lezak, M. D., Howieson, D. B., Loring, D. W., & Fischer, J. S. (2004). Neuropsychological assessment. Oxford University Press.

Lim, J.-A., Lee, S.-T., Moon, J., Jun, J.-S., Kim, T.-J., Shin, Y.-W., Abdullah, S., Byun, J.-I., Sunwoo, J.-S., Kim, K. T., Yang, T.-W., Lee, W.-J., Moon, H.-J., Kim, D. W.,
Lim, B. C., Cho, Y. W,, Yang, T.-H., Kim, H. J., Kim, Y.-S., ... Lee, S. K. (2019). Development of the clinical assessment scale in autoimmune encephalitis. Annals of
Neurology, 85(3), 352-358. https://doi.org/10.1002/ana.25421

Lindstrom, E., & Werner, C. (1995). A-ning: neurolingvistisk afasiundersokning. Bulls trtyckeriaktiebolag.

Lippke, B. A., Dickey, S. E., Selmar, J. W., & Soder, A. L. (1997). PAT-3: Photo Articulation Test-Third Edition. Pro-Ed.

Liu, H., & Edson, R. S. (2019). Thymoma Associated Paraneoplastic Encephalitis (TAPE), a potential cause of limbic encephalitis. BMJ Case Reports, 12(8), 1-5.
https://doi.org/10.1136/bcr-2019-230709

Lozano-Soto, E., Cruz-Lépez, A. J., Gutiérrez, R., Gonzélez, M., Sanmartino, F., Rashid-Lopez, R., Espinosa-Rosso, R., Forero, L., & Gonzdlez-Rosa, J. J. (2021).
Predicting neuropsychological impairment in relapsing remitting multiple sclerosis: The role of clinical measures, treatment, and neuropsychiatry symptoms.
Archives of Clinical Neuropsychology, 36(4), 475-484. https://doi.org/10.1093/arclin/acaa088

Lucchinetti, C. F., Gavrilova, R. H., Metz, ., Parisi, J. E., Scheithauer, B. W., Weigand, S., Thomsen, K., Mandrekar, J., Altintas, A., Erickson, B. J., Konig, F.,
Giannini, C., Lassmann, H., Linbo, L., Pittock, S. J., & Bruck, W. (2008). Clinical and radiographic spectrum of pathologically confirmed tumefactive multiple
sclerosis. Brain, 131(7), 1759-1775. https://doi.org/10.1093/brain/awn098

Marin, S. E., Banwell, B. B., & Till, C. (2012). Cognitive trajectories in 4 patients with pediatric-onset multiple sclerosis: Serial evaluation over a decade. Journal of
Child Neurology, 28(12), 1577-1586. https://doi.org/10.1177/0883073812465010

McAndrew, S., Listernick, R., & Kuntz, N. (2014). Cerebellar mutism in acute disseminating encephalomyelitis. Pediatric Neurology, 50(5), 511-514. https://doi.org/
10.1016/j.pediatrneurol.2014.01.020

Merz, Z. C., Wright, J. D., Vander Wal, J. S., & Gfeller, J. D. (2018). A factor analytic investigation of the Mercy Evaluation of Multiple Sclerosis. The Clinical
Neuropsychologist, 32(8), 1431-1453. https://doi.org/10.1080/13854046.2018.1426786

Messinis, L., Kosmidis, M. H., Vlahou, C., Malegiannaki, A. C., Gatzounis, G., Dimisianos, N., Karra, A., Kiosseoglou, G., Gourzis, P., & Papathanasopoulos, P. (2013).
Phonological Fluency Strategy of Switching Differentiates Relapsing-Remitting and Secondary Progressive Multiple Sclerosis Patients. ISRN Neurology, 2013, 1-7.
https://doi.org/10.1155/2013/451429

Miceli, G., Laudanna, A., Burani, C., & Capasso, R. (1994). Batteria per I’Analisi dei Deficit Afasici BADA. Universita Catolica del Sacro Cuore. Servizio di
Nueropsicologia, Consiglio Nazionale dellle Ricerche. instituto di Psicologia.

Mioshi, E., Dawson, K., Mitchell, J., & Arnold, R. (2006). The Addenbrooke’s Cognitive Examination Revised (ACE-R): A brief cognitive test battery for dementia
screening. International Journal of Geriatric Psychiatry, 21, 1078-1085. https://doi.org/10.1002/gps.1610

Musiek, F. F., Shinn, J. B., Jirsa, R., Bamiou, D.-E., Baran, J. A., & Zaida, E. (2005). GIN (Gaps-In-Noise) test performance in subjects with confirmed central auditory
nervous system involvement. Ear & Hearing, 26(6), 608-618. https://doi.org/10.1097/01.aud.0000188069.80699.41

Neeki, M. M., Au, C., Richard, A., Peace, C., Jaques, S., & Johansson, J. (2019). Acute disseminated encephalomyelitis in an incarcerated adolescent presents as acute
psychosis. Pediatric Emergency Care, 35(2), e22-e25. https://doi.org/10.1097/PEC.0000000000000919

Nespoulous, J.-L., Lecours, A. R., Lafond, D., Lemay, A., Puel, M., Joanette, Y., Cot, F., & Rascol, A. (1992). Protocole Montréal-Toulouse d’examen linguistique de
l’aphasie (MT86). Isbergues, France: L’Ortho-Edition.

Nieuwenhuis, L., Santens, P., Vanwalleghem, P., & Boon, P. (2004). Subacute Hashimoto’s encephalopathy, treated with plasmapheresis. Acta Neurologica Belgica, 104
(2), 80-83.

Nilipour, R. (2004). Farsi Aphasia Naming Test (Persian). University of Social Welfare and Rehabilitation Sciences Press.

Novelli, G., Laiacona, M., Papagno, C., Vallar, G., Capitani, E., & Cappa, S. F. (1986). Tre test clinici di ricerca e produzione lessicale: taratura su soggetti normali.
Archivio Di Psicologia, Neurologia e Psichiatria, 47(4), 477-506.

Oktem, O. (1994). Noropsikolojik testler ve noropsikolojik degerlendirme. Tiirk Psikoloji Dergisi, 9(33), 33-44.

Omidvar, S., Jafari, Z., & Tahaei, A. (2012). Evaluating the results of Persian version of the temporal resolution test in adults. Audiology, 21(1), 38-45. https://avr.
tums.ac.ir/index.php/avr/article/view/444.

16


https://doi.org/10.1080/09297049.2012.748888
https://doi.org/10.1097/MD.0000000000015726
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0136
https://doi.org/10.1111/j.1526-4610.2006.00660.x
https://doi.org/10.1007/s10072-013-1554-y
https://doi.org/10.1007/s10072-011-0750-x
https://doi.org/10.4103/1817-1745.76098
https://doi.org/10.1016/0022-510X(90)90119-8
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0156
https://doi.org/10.2169/internalmedicine.0987-18
https://doi.org/10.2169/internalmedicine.0987-18
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0161
https://doi.org/10.1017/S1355617704102014
https://doi.org/10.1016/j.jns.2016.03.046
https://doi.org/10.1016/j.jns.2016.03.046
https://doi.org/10.1080/02699200050051065
https://doi.org/10.1016/S0022-510X(01)00461-0
https://doi.org/10.1212/01.WNL.0000115169.23421.5D
https://doi.org/10.3109/14015439309101353
https://doi.org/10.1016/j.msard.2021.102846
https://doi.org/10.1016/0911-6044(94)90027-2
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0178
https://doi.org/10.1002/ana.25421
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0181
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0182
https://doi.org/10.1136/bcr-2019-230709
https://doi.org/10.1093/arclin/acaa088
https://doi.org/10.1093/brain/awn098
https://doi.org/10.1177/0883073812465010
https://doi.org/10.1016/j.pediatrneurol.2014.01.020
https://doi.org/10.1016/j.pediatrneurol.2014.01.020
https://doi.org/10.1080/13854046.2018.1426786
https://doi.org/10.1155/2013/451429
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0200
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0200
https://doi.org/10.1002/gps.1610
https://doi.org/10.1097/01.aud.0000188069.80699.41
https://doi.org/10.1097/PEC.0000000000000919
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0204
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0204
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0208
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0208
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0209
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0210
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0210
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0213
https://avr.tums.ac.ir/index.php/avr/article/view/444
https://avr.tums.ac.ir/index.php/avr/article/view/444

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Ozeren, A., Mavi, H., Sarica, Y., & Karatas, M. (1998). Subcortical crossed aphasia. Acta Neurologica Belgica, 98, 204-208.

Ozeren, A., Sarcia, Y., & Efe, R. (1994). Thalamic aphasia syndrome. Acta Neurologica Belgica, 94(205-208).

Oztiirk, Z., Giiciiyener, K., Soysal, S., Konugkan, G. D., Konugkan, B., Dikmen, A. U., & Anlar, B. (2020). Cognitive functions in pediatric multiple sclerosis: 2-years
follow-up. Neurological Research, 42(2), 159-163. https://doi.org/10.1080/01616412.2019.1710417

Papathanasiou, A., Messinis, L., Georgiou, V. L., & Papathanasopoulos, P. (2014). Cognitive impairment in relapsing remitting and secondary progressive multiple
sclerosis patients: Efficacy of a computerized cognitive screening battery. ISRN Neurology, 2014, 1-7. https://doi.org/10.1155/2014/151379

Pari, E., Rinaldi, F., Premi, E., Codella, M., Rao, R., Paghera, B., Panarotto, M. B., De Maria, G., & Padovani, A. (2014). A follow-up 18F-FDG brain PET study in a case
of Hashimoto’s encephalopathy causing drug-resistant status epilepticus treated with plasmapheresis. Journal of Neurology, 261(4), 663-667. https://doi.org/
10.1007/s00415-013-7228-0

Petermann, F., & Petermann, U. (2007). HAWIK®-IV Hamburg-Wechsler-Intelligenztest fiir Kinder—IV.

Planche, V., Gibelin, M., Cregut, D., Pereira, B., & Clavelou, P. (2016). Cognitive impairment in a population-based study of patients with multiple sclerosis:
differences between late relapsing-remitting, secondary progressive and primary progressive multiple sclerosis. European Journal of Neurology, 23(2), 282-289.
https://doi.org/10.1111/ene.12715

Probasco, J. C., Benavides, D. R., Ciarallo, A., Sanin, B. W., Wabulya, A., Bergey, G. K., & Kaplan, P. W. (2014). Electroencephalographic and fluorodeoxyglucose-
positron emission tomography correlates in anti-N-methyl-d-aspartate receptor autoimmune encephalitis. Epilepsy & Behavior Case Reports, 2, 174-178. https://
doi.org/10.1016/j.ebcr.2014.09.005

Psychological Association. (1999). Wechsler Abbreviated Scale of Intelligence.

Puthenparampil, M., Poggiali, D., Causin, F., Rolma, G., Rinaldi, F., Perini, P., & Gallo, P. (2016). Cortical relapses in multiple sclerosis. Multiple Sclerosis Journal, 22
(9), 1184-1191. https://doi.org/10.1177/1352458514564483

Rao, S. M., & Cognitive Function Study Group of the National Multiple Sclerosis Society. (1990). A manual for the Brief Repeatable Battery of Neuropsychological Tests in
Multiple Sclerosis. Medical College of Wisconsin.

Rao, S. M., Leo, G. J., & St Aubin-Faubert, P. (1989). On the nature of memory disturbance in multiple sclerosis. Journal of Clinical and Experimental Neuropsychology,
11(5), 699-712. https://doi.org/10.1080/01688638908400926

Raskin, S. A. (2009). Memory for intentions screening test: Psychometric properties and clinical evidence. Brain Impairment, 10(1), 23-33. https://doi.org/10.1375/
brim.10.1.23

Reitan, R. M. (1972). Verbal problem solving as related to cerebral damage. Perceptual and Motor Skills, 34(2), 515-524.

Rey, A. (1959). Sollicitation de la mémoire de fixation par des mots et des objets presentés simultanément. Archives de Psychologie, 37, 126-139.

Rodriguez, A. J., Jicha, G. A., Steeves, T. D., Benarroch, E. E., & Westmoreland, B. F. (2006). EEG changes in a patient with steroid-responsive encephalopathy
associated with antibodies to thyroperoxidase (SREAT, Hashimoto’s encephalopathy). Journal of Clinical Neurophysiology: Official Publication of the American
Electroencephalographic Society, 23(4), 371-373.

Ruff, R. M., Light, R. H., Parker, S. B., & Levin, H. S. (1996). Benton Controlled Oral Word Association Test: reliability and updated norms. Archives of Clinical
Neuropsychology: The Official Journal of the National Academy of Neuropsychologists, 11(4), 329-338.

Salvucci, A., Devine, I. M., Hammond, D., & Sheth, R. D. (2014). Pediatric anti-NMDA (N-methyl D-aspartate) receptor encephalitis. Pediatric Neurology, 50(5),
507-510. https://doi.org/10.1016/j.pediatrneurol.2014.01.012

Samra, K., Boon, L. S., Packer, G., & Jacob, S. (2017). Lethal high: acute disseminated encephalomyelitis (ADEM) triggered by toxic effect of synthetic cannabinoid
black mamba. BMJ Case Reports. https://doi.org/10.1136/bcr-2016-218431. ber-2016-218431.

Scarrabelotti, M., & Carroll, M. (1999). Memory dissociation and metamemory in multiple sclerosis. Neuropsychologia, 37(12), 1335-1350. https://doi.org/10.1016/
$0028-3932(99)00042-1

Sehanovic, A., Smajlovic, D., Tupkovic, E., Ibrahimagic, O., Kunic, S., Dostovic, Z., Zoletic, E., & Pasic, Z. (2020). Cognitive disorders in patients with multiple
sclerosis. Materia Socio Medica, 32(3), 191-195. https://doi.org/10.5455/msm.2020.32.191-195

Sepulcre, J., Peraita, H., Goni, J., Arrondo, G., Martincorena, 1., Duque, B., Vélez de Mendizabal, N., Masdeu, J. C., & Villoslada, P. (2011). Lexical access changes in
patients with multiple sclerosis: A two-year follow-up study. Journal of Clinical and Experimental Neuropsychology, 33(2), 169-175. https://doi.org/10.1080/
13803395.2010.499354

Shamsian, F., Dastjerdi, R., Kavosh, A., & Ashtari, F. (2019). Naming error in multiple sclerosis patients: A pilot study in Isfahan, Iran. Journal of Research in Medical
Sciences, 24(1), 1-5. https://doi.org/10.4103/jrms.JRMS 497 18

Sheng, B., Mak, V. W. M., Lee, H. K. K., Li, H. L., Lee, I. P. O., & Wong, S. (2006). Multiple myeloma presenting with acute disseminated encephalomyelitis: Causal or
chance link? Neurology, 67(10), 1893-1894. https://doi.org/10.1212/01.wnl.0000244469.26356.45

Shim, Y., Kim, S. Y., Kim, H., Hwang, H., Chae, J.-H., Choi, J., Kim, K. J., Yum, M.-S., Ko, T. S., Kim, Y. O., Byeon, J. H., Lee, J., Lee, J., Kim, J. S., & Lim, B. C. (2020).
Clinical outcomes of pediatric anti-NMDA receptor encephalitis. European Journal of Paediatric Neurology, 29, 87-91. https://doi.org/10.1016/j.ejpn.2020.10.001

Siepman, T. A. M., Cherian, P. J., & Visser, G. H. (2004). Zeta waves, an unusual EEG finding in structural brain lesions: Report of two patients. American Journal of
Electroneurodiagnostic Technology, 44(1), 24-29. https://doi.org/10.1080/1086508X.2004.11079457

Simon, R. W. (2014). Anesthetic management and implications of pediatric patients with a diagnosis of anti-N-methyl-D-aspartate receptor encephalitis: Two case
reports. Pediatric Anesthesia, 82(6), 431-436.

Simos, P. G., Kasselimis, D., & Mouzaki, A. (2011a). Age, gender, and education effects on vocabulary measures in Greek. Aphasiology, 25, 475-491. https://doi.org/
10.1080/02687038.2010.512118

Simos, P. G., Kasselimis, D., & Mouzaki, A. (2011b). Effects of demographic variables and health status on brief vocabulary measures in Greek. Aphasiology, 25,
492-504. https://doi.org/10.1080/02687038.2010.512120

Simos, P. G., Kasselimis, D., Potagas, C., & Evdokimidis, I. (2014). Verbal comprehension ability in aphasia: Demographic and lexical knowledge effects. Behavioural
Neurology, 2014, 1-9. https://doi.org/10.1155/2014/258303

Simos, P. G., Sideridis, G. D., Ksselimis, D., & Mouzaki, A. (2013). Reading fluency estimates of current intellectual function: Demographic factors and effects of type of
stimuli. Journal of the International Neuropsychological Society, 19, 355-361. https://doi.org/10.1017/51355617712001518

Spinnler, H., & Tognoni, G. (1987). Standardizzazione e taratura Italiana di test neuropsicologici. Italian Journal of Neurological Science.

Spreen, O., & Strauss, E. A. (1991). Compendium of Neuropsychological Tests. Oxford University Press.

Staff, N. P., Lucchinetti, C. F., & Keegan, B. M. (2009). Multiple sclerosis with predominant, severe cognitive impairment. Archives of Neurology, 66(9), 1139-1143.
https://doi.org/10.1001/archneurol.2009.190

Stella, G., Pizzoli, C., & Tressoldi, P. (2000). PPVT-revised. Omega Edition.

Stenager, E., Knudsen, L., & Jensen, K. (1992). Multiple sclerosis: results of screening by the Token Test in a representative sample. Italian Journal of Neurological
Science, 13, 798-799. https://doi.org/10.1007/BF02339302

Strauss, E., Sherman, E. M. S., & Spreen, E. (1998). A compendium of neuropsychological test. administraion, norms and commentary. Oxford University Press.

Sturm, W., Willmes, K., & Horn, W. (1993). Leistungspriifsystem fiir 50-90 jahrige (LPS 50+). Hogrefe.

Sumowski, J. F., & Leavitt, V. M. (2013). Cognitive reserve in multiple sclerosis. Multiple Sclerosis, 19(9), 1122-1127. https://doi.org/10.1177/1352458513498834

Tanridag, O., & Ongel, G. (1989). Transcortical motor aphasia due to a right hemisphere lesion in a right handed man. Aphasiology, 3, 717-721.

Till, C., Racine, N., Araujo, D., Narayanan, S., Collins, D. L., Aubert-Broche, B., Arnold, D. L., & Banwell, B. (2013). Changes in cognitive performance over a 1-year
period in children and adolescents with multiple sclerosis. Neuropsychology, 27(2), 210-219. https://doi.org/10.1037/a0031665

Tomsbaugh, T. N., Kozak, J., & Rees, L. (1996). Normative data for the Controlled Oral Word Association Test. In E. Strauss, E. M. Sherman, & O. Spreen (Eds.),
A compendium of Neuropsychological Tests: Administration, Norms and Commentary (pp. 455-457). Oxford University Press.

Trinka, Eugen, Unterberger, 1., Spiegel, M., Niedermiiller, U., Benke, T., Berger, T., & Bauer, G. (2002). De novo aphasic status epilepticus as presenting symptom of
multiple sclerosis. Journal of Neurology, 249(6), 782-783. https://doi.org/10.1007/s00415-002-0705-5

17


http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0215
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0216
https://doi.org/10.1080/01616412.2019.1710417
https://doi.org/10.1155/2014/151379
https://doi.org/10.1007/s00415-013-7228-0
https://doi.org/10.1007/s00415-013-7228-0
https://doi.org/10.1111/ene.12715
https://doi.org/10.1016/j.ebcr.2014.09.005
https://doi.org/10.1016/j.ebcr.2014.09.005
https://doi.org/10.1177/1352458514564483
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0229
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0229
https://doi.org/10.1080/01688638908400926
https://doi.org/10.1375/brim.10.1.23
https://doi.org/10.1375/brim.10.1.23
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0233
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0235
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0237
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0237
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0237
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0245
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0245
https://doi.org/10.1016/j.pediatrneurol.2014.01.012
https://doi.org/10.1136/bcr-2016-218431
https://doi.org/10.1016/S0028-3932(99)00042-1
https://doi.org/10.1016/S0028-3932(99)00042-1
https://doi.org/10.5455/msm.2020.32.191-195
https://doi.org/10.1080/13803395.2010.499354
https://doi.org/10.1080/13803395.2010.499354
https://doi.org/10.4103/jrms.JRMS_497_18
https://doi.org/10.1212/01.wnl.0000244469.26356.45
https://doi.org/10.1016/j.ejpn.2020.10.001
https://doi.org/10.1080/1086508X.2004.11079457
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0265
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0265
https://doi.org/10.1080/02687038.2010.512118
https://doi.org/10.1080/02687038.2010.512118
https://doi.org/10.1080/02687038.2010.512120
https://doi.org/10.1155/2014/258303
https://doi.org/10.1017/S1355617712001518
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0271
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0272
https://doi.org/10.1001/archneurol.2009.190
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0274
https://doi.org/10.1007/BF02339302
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0278
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0279
https://doi.org/10.1177/1352458513498834
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0282
https://doi.org/10.1037/a0031665
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0287
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0287
https://doi.org/10.1007/s00415-002-0705-5

J. Rook et al. Journal of Communication Disorders 106 (2023) 106368

Tsapkini, K., Vlahou, C. H., & Potagas, C. (2009). Adaptation and validation of standardized aphasia tests in different languages: lessons from the Boston Diagnostic
Aphasia Examination-short form in Greek. Behavioural Neurology, 22, 111-119. https://doi.org/10.3233/ben-2009-0256

Valentino, P., Cerasa, A., Chiriaco, C., Nistico, R., Pirritano, D., Gioia, M., Lanza, P., Canino, M., Del Giudice, F., Gallo, O., Condino, F., Torchia, G., & Quattrone, A.
(2009). Cognitive deficits in multiple sclerosis patients with cerebellar symptoms. Multiple Sclerosis Journal, 15(7), 854-859. https://doi.org/10.1177/
1352458509104589

Valle, F., & Cuestos, F. (1995). EPLA: Evaluacion del Procesamiento Lingiiistico en la Afasia. Lawrence Erlbaum Associates.

Velazquez-Cardoso, J., Marosi-Holczberger, E., Rodriguez-Agudelo, Y., Yanez-Tellez, G., & Chavez-Oliveros, M. (2014). Recall strategies for the verbal fluency test in
patients with multiple sclerosis. Neurologia, 29(3), 139-145. https://doi.org/10.1016/j.nrl.2013.03.007

Vlaar, A. M. M., & Wade, D. T. (2003). Verbal fluency assessment of patients with multiple sclerosis: test-retest and inter-observer reliability. Clinical Rehabilitation, 17
(7), 756-764. https://doi.org/10.1191/0269215503cr6740a

Vonk, J. M. J, Bouteloup, V., Mangin, J. F., Dubois, B., Blanc, F., Gabelle, A., ... on behalf of the MEMENTO cohort Study Group. (2020a). Semantic loss marks early
Alzheimer’s disease-related neurodegeneration in older adults without dementia. Alzheimer’s & Dementia: Diagnosis, Assessment & Disease Monitoring, 12(1),
e12066.

Wada, N., Tashima, K., Motoyasu, A., Nakazawa, H., Tokumine, J., Chinzei, M., & Yorozu, T. (2018). Anesthesia for patient with anti-N-methyl-D-aspartate receptor
encephalitis. Medicine, 97(50), e13651. https://doi.org/10.1097/MD.0000000000013651

Wechsler, D. (1999). Wechsler Abbreviated Scale of Intelligence (WASI). Psychological Corporation.

Wechsler, D. (2000). WAIS III. Echelle d’intelligence de Wechsler pour adults (3me ed.). ECPA.

Wechsler, D. (2001). Wechsler Individual Achievement Test- Second Edition (WIAT-II). Pearson Assessments.

Wiig, E. H., & Secord, W. (1985). Test of Language Competence. Merril.

Woodcock, R. W., McGrew, K. S., & Mather, N. (2001). Woodcock-Johnson III Normative Update (NU) Tests of Cognitive Abilities. Riverside Publishing.

Wuerfel, E., Weddige, A., Hagmayer, Y., Jacob, R., Wedekind, L., Stark, W., & Gartner, J. (2018). Cognitive deficits including executive functioning in relation to
clinical parameters in paediatric MS patients. PloS One, 13(3), 1-15. https://doi.org/10.1371/journal.pone.0194873

Yoshikawa, H., & Oda, Y. (1999). Acquired aphasia in acute disseminated encephalomyelitis. Brain and Development, 21(5), 341-344. https://doi.org/10.1016/50387-
7604(99)00028-5

Zarei, M. (2003). Cognitive presentation of multiple sclerosis: evidence for a cortical variant. Journal of Neurology, Neurosurgery & Psychiatry, 74(7), 872-877. https://
doi.org/10.1136/jnnp.74.7.872

Zhao, Q., Guo, Q.-H., & Shi, W. (2007). Category verbal fluency test in identification and differential diagnosis of dementia. Chinese Journal Clinical Psychology, 3,
241-245.

Zimmerman, I. L., & Castilleja, N. F. (2005). The role of a language scale for infant and preschool assessment. Mental Retardation and Developmental Disabilities Research
Reviews, 11(3), 238-246. https://doi.org/10.1002/mrdd.20078

18


https://doi.org/10.3233/ben-2009-0256
https://doi.org/10.1177/1352458509104589
https://doi.org/10.1177/1352458509104589
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0296
https://doi.org/10.1016/j.nrl.2013.03.007
https://doi.org/10.1191/0269215503cr674oa
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0300
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0300
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0300
https://doi.org/10.1097/MD.0000000000013651
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0307
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0308
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0309
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0311
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0313
https://doi.org/10.1371/journal.pone.0194873
https://doi.org/10.1016/S0387-7604(99)00028-5
https://doi.org/10.1016/S0387-7604(99)00028-5
https://doi.org/10.1136/jnnp.74.7.872
https://doi.org/10.1136/jnnp.74.7.872
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0320
http://refhub.elsevier.com/S0021-9924(23)00068-0/sbref0320
https://doi.org/10.1002/mrdd.20078

	Language impairments in people with autoimmune neurological diseases: A scoping review
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	4.1 Multiple sclerosis (MS)
	4.2 Other ANDs
	4.3 General discussion: language impairments in people with ANDs

	5 Conclusions
	Funding sources
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Supplementary materials
	References
	Further Reading


