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Abstract

Introduction Cognitive impairment in chronic diseases such as psoriasis is an increasing clinical challenge.

Objective To assess the frequency and extent of difficulties in cognitive functioning in people with psoriasis compared to
healthy people.

Patients and methods The systematic review was carried out on the 23rd July, 2021 by two trained psychologists resulting
in a selection of 11 studies on 971 patients with psoriasis and 10,242 controls.

Results A review of the studies showed irregularities in many cognitive domains, including working memory processes,
executive functions, long-term verbal memory, attention, and the visuospatial domain. Depending on the methods used to
assess cognitive dysfunctions and the characteristics of patients in different studies, large differences in the frequency of
cognitive impairment in patients with psoriasis were observed, ranging from 0 to 91.9%.

Conclusions The authors conclude that there is a need for longitudinal studies to identify factors important for the develop-

ment and persistence of cognitive impairment in psoriatic patients.

Keywords Cognitive impairment - Psoriasis - Systematic review

Introduction

Psoriasis is a chronic inflammatory disease whose etiopatho-
genesis has not been fully elucidated [1]. It affects women
and men to a similar extent [2], and its incidence depends on
region [3]. This disease is associated with an increased risk
of comorbidities such as cardiometabolic diseases [4]. Pso-
riasis also significantly affects the functioning of patients,
reducing their quality of life [5] and numerous publications
indicate a high frequency of depressive symptoms, alcohol
misuse, and anxiety among those suffering from it [6].
However, little space has been devoted to the assessment
of difficulties in cognitive functioning in psoriatic patients
[7]. There is much literature on cognitive impairment (CI)
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in other diseases, such as cancer [8] or chronic obstructive
pulmonary disease [9], indicating its negative impact on the
quality of life of patients [10]. The literature indicates that
such difficulties may be related to, inter alia, mood [11] and
other psychological factors such as stress [12]. Earlier stud-
ies indicated a relationship between cognitive impairment
and the severity of depressive symptoms, e.g., in the group
of elderly people [13], as well as in clinical groups [14]. Due
to the very high prevalence of depressive symptoms in the
group of patients with psoriasis [15], it was decided to also
control this variable in the systematic review.

Another factor that may be associated with a higher risk
of CI is the use of cytostatic treatment: many researchers
link this with the phenomenon of "chemo-brain"/cancer-
related cognitive dysfunction [16]. However, the doses of
drugs such as methotrexate (MTX) used in dermatology are
much lower than those used in, for example, oncology or
rheumatology.

Therefore, we performed a systematic review and meta-
analysis of data from previously published studies to deter-
mine the severity of cognitive impairment in people diag-
nosed with psoriasis compared to healthy people and to
estimate the frequency of this phenomenon. Additionally, we

@ Springer


http://orcid.org/0000-0001-7667-5803
http://orcid.org/0000-0002-8236-4363
http://orcid.org/0000-0003-2049-942X
http://crossmark.crossref.org/dialog/?doi=10.1007/s00415-022-11317-2&domain=pdf

6270

Journal of Neurology (2022) 269:6269-6278

attempted to identify factors that may be moderators of the
severity and frequency of cognitive impairment, in particular
focusing on the severity of depressive symptoms.

Methods
Search strategy

The database search was carried out on the 23rd July, 2021
by two psychologists (DP and KWP) who have undergone
specialist training in this field with the PRISMA protocol
[17]. The reviewers searched EBSCO (Academic Research
Source eJournals, Academic Search Ultimate, APA Psy-
cArticles, ERIC, Health Source—Consumer Edition,
Health Source: Nursing/Academic Edition, MEDLINE),
Pubmed, Science Direct, the Cochrane Library, and the
National Technical Information Service using the following

keywords: “psoriasis AND cognitive impairment AND/OR
cognitive decline AND/OR MCI AND/OR cognitive dif-
ficulties AND/OR neuropsychological”; “psoriasis AND
MMSE AND/OR MoCA AND/OR attention AND/OR
memory AND/OR executive functions”. Google Scholar
was also searched and each record was carefully analyzed
for methodological correctness. No time restrictions were
used in the search and the ethnicity of participants was not
taken into account. The reference lists of relevant articles
were also reviewed.

Selection criteria

Based on the presence of the searched-for or synonymous
terms, 38 articles were identified and subjected to further
analysis. The full texts were completely analyzed to avoid
the risk of missing potentially important data. The process
for selecting articles in this phase is shown in Fig. 1.

Fig. 1 Flow diagram of stud-
ies identified, excluded and
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The criteria for further inclusion in the analyses were:
(1) the article must describe cognitive functioning in people
with psoriasis; (2) the study must have been conducted on
adults; and (3) it must have used objective neuropsychologi-
cal methods. As a result of the research, articles meeting the
criteria were identified, which were published between July,
2011 and March, 2021.

Data extraction

DP and KWP extracted data from each study independently.
The variables of interest for systematic review were: year of
publication, country of origin, sample size, basic sociode-
mographic data (sex, age, education), clinical data (disease
severity, disease duration), method of assessing cognitive
functioning, and the main findings of the study. For meta-
analyses, we collected data on the means and standard devi-
ations (for both experimental and control groups) of the
results of tests that were used in at least two different studies,
criteria for the diagnosis of cognitive impairment adopted
in a given study, and the frequency of cognitive impair-
ment in the tested sample. During data extraction, it was
found that there were major differences in how data were
reported. For tools that were used in at least two studies,
when the reports did not provide information on means and
standard deviations, the authors were contacted via email
and ResearchGate.net (where possible). It was impossible to
perform a meta-regression as, due to the lack of responses
to our inquiries, there were very large lacunae in variables
that could be potential moderators and there were not many
studies using each tool in which the results were properly
described. Due to the low number of replications and the
inability to control the moderators, the meta-analysis of the
collected results was not carried out.

Quality assessment

To evaluate the quality of the selected studies, we used an
adapted version of the Newcastle—Ottawa cohort scale for
case—control studies, which takes into consideration the
selection of samples, comparability of subgroups and expo-
sure. Using this scale, we scored each study independently.
Inter-rater compatibility was satisfactory, and scoring differ-
ences were reconciled through discussion (Supplementary
table 1).

Ethics

As no contact was needed with participants to carry out
this research, the consent of the Local Ethics Board was
not required.

Results
Results of the systematic review

The search using the methodology described above yielded
11 studies that fulfilled all selection criteria (Table 1). In
total, 971 patients with psoriasis participated in these stud-
ies (474 female and 497 male) and there were 10,242 con-
trols. The mean age of the participants ranged from 40.3
[18] to 66.86 [19] years.

The studies included in the review were cross-sectional,
which limits the possible analyses and interpretations of
the results as well as the factors responsible for the for-
mation of CI and its dynamics. Level of education, as an
important factor related to level of cognitive functioning,
was taken into account when selecting the control group
in only 3 studies, while in one study no data on possible
differences between the groups were provided [25]. Many
of the studies lacked basic information on the clinical
course of the disease (e.g., [28]); while in the remaining
studies, this information was presented in different ways
([19] vs [27]). The studies used different methodologies
to assess CI level: MoCA was used in 3 studies; while,
MMSE and AVLT were used in 2 studies (see Table 2 for
a brief description of the tools).

The analysis of the conducted studies also does not
allow for an unambiguous determination of the frequency
of CI in people with psoriasis: the criteria for diagnosis
of CI in many of the studies analyzed were not clearly
defined (e.g., [24]), and their levels ranged from 0 [20] to
91.9% [28].

The studies’ results indicated impaired cognitive func-
tioning in people with psoriasis relative to people in the
control group; however, these impairments pertained
to many domains, preventing us from painting a clear
description of the characteristics of these difficulties. The
results showed irregularities in, among others, working
memory processes [21, 23], executive functions [18, 21,
22], long-term verbal memory [22], attention [22, 27], and
the visuospatial domain [28].

The large variety of research tools as well as the pres-
entation of data about potential moderators make it very
difficult to draw unambiguous conclusions about CI in this
clinical group and prevents us from conducting a meta-
analysis and meta-regression that would allow accurate
quantitative assessment of CI severity and prevalence as
well as the moderators thereof.

@ Springer
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Discussion

The article attempted to systematically review and meta-
analyze studies on cognitive impairment in people with
psoriasis. We identified 11 eligible studies. The obtained
results suggest that cognitive impairment in people diag-
nosed with psoriasis is a major clinical problem, encom-
passing many cognitive domains. On one hand, these dif-
ficulties may have a negative impact on the quality of life
of patients, further hindering their daily functioning. In
addition, people with cognitive deficits may be more prone
to misinterpretation of, for example, the reaction of their
environment to the disease; however, this requires empiri-
cal research. Difficulties of this type may also adversely
affect compliance with medical recommendations and the
ability to continue work or study, but this hypothesis also
requires empirical confirmation. It is an open question
whether these difficulties are permanent and may turn into
dementia in the future or whether are they limited in time
and are due to, for example, cytostatic therapy.

First, attention should be paid to very large discrepancies
between the obtained results. Studies show different orders
of magnitude of differences in terms of cognitive impairment
between people suffering from psoriasis and healthy people.
Results differ greatly depending on the methods used (e.g.,
PHES [20], MMSE [19], or MoCA [28]) as well as the data
characterizing the analyzed sample, such as level of educa-
tion (high school education or greater in the Pezzolo sample
[19] was 60.2% vs 5.4% in the Garcia et al. [28] sample).
Unfortunately, we are not currently able to fully describe
this phenomenon by, for example, determining sociodemo-
graphic factors (e.g., gender, age, education), clinical fac-
tors (severity of the disease, duration of the disease, treat-
ment), or psychological factors (intensification of depressive
symptoms, anxiety or stress), which could be moderators of
such discrepancies, allowing for better estimates. In the first
place, this inability is caused by the lack of replication of
research and the use of different tools to assess the cogni-
tive functioning of people with psoriasis. The second issue
that needs to be addressed here is the very different and not
always appropriate manners in which data were reported. In
one of the studies [19], descriptive statistics were given for
318 patients (9678 controls), results obtained from cognitive
tests were given for 234 (7173 controls), and MRI results for
62 patients (2664 controls). Unfortunately, here the data for
the entire sample cannot be used as potential moderators due
to the likely differences in scope between these 3 groups. In
other studies either standard deviations were not reported
[21, 23] or only the frequencies of diagnosed difficulties
were given without mean values and standard deviations [18,
22]. Unfortunately, this information is not sufficient for a
meta-analysis.

@ Springer

It is also worth emphasizing that there was a very large
discrepancy in the frequency rate of cognitive impairment:
these values ranged from 0 [19] to 91.9% [28]. For the rea-
sons described above, it was also impossible to perform
meta-analyses that would more accurately determine the
frequency of cognitive impairments.

In the data extraction, apart from sociodemographic
and clinical variables, the focus was also on the severity
of depressive symptoms. However, in the analyzed studies,
people with a high intensity of depressive symptoms (e.g.,
[18]) were either excluded from the study or it was pointed
out that there was no relationship between the severity of
depressive symptoms and cognitive impairment [25, 26].
Based on this information, it can be preliminary assumed
that there is no relationship between depressive symptoms
and cognitive decline in psoriatic patients, but if more stud-
ies are carried out on this topic, it should be verified by
checking whether the severity of depressive symptoms is
a moderator of heterogeneity in cognitive tests results. In
future research, it is also worth considering a person-cen-
tered approach to the analysis of results, which could allow
for a deeper analysis of the relationship between the above-
mentioned factors.

Limitations and further directions

This study has some limitations: there is not enough data
to carry out meta-analyses on a sufficiently large amount
of data or to identify potential moderators. Moreover, the
analyses indicate issues that may be modified in further
research: there should be greater consistency in methods
used to diagnose cognitive impairment and, especially, in
reporting data. For this purpose, recommendations prepared
by the authors may prove helpful (see Appendix 1).

In addition to the above-mentioned limitations, an in-
depth analysis of the texts indicated additional research
directions that could be undertaken in the future. The col-
lected data indicate the lack of longitudinal and prospective
studies that could determine the role of individual factors
in the formation and maintenance of cognitive impairment
in psoriatic patients. In people diagnosed with psoriasis, it
seems justified to conduct prospective studies on the influ-
ence of cytostatic treatment on cognitive functioning: in
other groups of patients (e.g., those diagnosed with oncolog-
ical diseases or rheumatoid arthritis), different types of treat-
ment are used (e.g., surgical, hormonal) [29], which may
additionally affect cognitive abilities. For psoriasis patients,
this risk does not occur: in this case, it is also worthwhile
to control variables related to severity of stress and depres-
sive and anxiety symptoms. Due to the pharmacodynamics
of methotrexate, such a study would require measurements
at the start of treatment, 3 months later, and then again
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Table 2 Brief description of tools used in more than 1 study

Assessment tool Description

Cognitive processes assessed

Mini—Mental State Examination (MMSE)  Short screening tool

Montreal Cognitive Assessment (MoCA)  Short screening tool

orientation to time, orientation to place, reg-
istration, attention and calculation, remote
memory, nomination, repetition, stage com-
mand, writing, read and obey, and copy a
diagram

orientation, short-term memory/delayed recall,
executive function/visuospatial ability, lan-
guage abilities, abstraction, animal naming,
and attention

Auditory Verbal Learning Test (AVLT)

AVLT a serial word learning task: 15 words are
presented over five learning trials. After the
fifth presentation, a sixth trial is administered
with 15 new words. After the free recall of the
second list, the patient is asked to recall the
initial 15-word list. Retention is assessed with
about 30 min delayed recall and recognition

verbal learning (immediate and delayed) free
recall, recognition, retroactive and proactive
interference

trials

after 6 months to determine whether cognitive impairments
remain at the same level.

Another direction for analysis could also be the use of
a person-centered perspective (Latent Profile Analysis—
cross-sectional data; trajectories—Ilongitudinal studies),
which would allow us to determine profiles of cognitive
functioning and their possible determinants, or to distinguish
subgroups characterized by different dynamics of change of
CIs within a specific time period. Performing such analyses
would allow for a deeper understanding of this issue, but at
the same time would require a fairly large study group. In
addition to controlling the objective indicators of CI (i.e.,
neuropsychological tests), it is also worth considering the
determination of subjective difficulties in the field of cog-
nitive functioning and their correlates, including psycho-
logical factors (such as cognitive appraisals and cognitive
representations of the disease) and a broader analysis of the
relationship between CI and indicators of adaptation to liv-
ing with the disease, for example quality of life or satisfac-
tion with life.

Conclusions

The conducted analyses allow us to draw the following
conclusions:

— Case—control studies on CI conducted with people with
psoriasis use a variety of different measurement methods.
— There are no longitudinal studies that could help identify
factors relevant to the development and maintenance of
cognitive impairment in psoriasis. It would be worth-

while to conduct research that would help to better under-
stand this phenomenon.

— Future research on this issue should have a unified meth-
odology and data reporting method that allows for meta-
analysis of the results and, thus, allow for a more com-
prehensive look at the problem of cognitive dysfunction
in patients with psoriasis.
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