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Abstract.

Background: To date, no large study has examined the relationship between psoriasis and dementia in Germany.
Objective: The aim of this study was to assess the association between psoriasis and the risk of all-cause dementia in patients
followed in general practices in Germany.

Methods: This retrospective cohort study is based on longitudinal data from the IQVIA™ Disease Analyzer database and
included patients with an initial diagnosis of psoriasis between January 1995 and December 2014 in 1,173 general practices
in Germany. Patients without psoriasis were matched individually (1:1) to psoriasis patients using propensity scores. The
main outcome of the study was the cumulative incidence of dementia diagnoses within up to 15 years of the index date.
Univariate Cox proportional regression models were used to assess the relationship between psoriasis or psoriatic arthritis
and dementia.

Results: The present study included 10,583 patients with a diagnosis of psoriasis and 10,583 controls without psoriasis. After
15 years of follow-up, 22.0% of the psoriasis patients and 19.1% (p <0.001) of the non-psoriasis patients developed dementia.
The incidence rate of dementia in 1,000 person-years was 15.0 in psoriasis patients and 11.9 in the non-psoriasis cohort.
Psoriasis was significantly associated with a dementia risk (HR: 1.24; 95% CI: (1.14-1.35); p <0.001). The association was
stronger in patients with PsA (HR: 1.35; 95% CI: (0.98-1.86)) but this was not significant (p =0.070).

Conclusion: The present study found a positive association between psoriasis and all-cause dementia in patients in general
practices in Germany.
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INTRODUCTION

Dementia is a progressive neurological disorder
which eventually manifests itself in the patient’s
loss of function and independence [1]. There are
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different types of dementia with varying underly-
ing pathologies [2]. The most common forms are
Alzheimer’s disease (AD), vascular dementia, Lewy
body dementia, and frontotemporal dementia [2].
Due to demographic changes and population aging,
the prevalence of dementia is growing [2]. While
there were approximately 1.7 million patients with
dementia living in Germany in 2019, this number
is likely to double by 2060 [3]. This poses an eco-
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nomic burden on the German health care system: the
economic costs for Germany were approximately 34
billion euro in 2016 but could increase to 90 billion
euro by 2060 [3].

There is increasing evidence to support the idea
that inflammatory processes underlie many patho-
logical stages of AD [4] and that neuroinflammation
is present in patients with AD and other dementias
[2]. Inflammatory biomarkers have been found in
the brains of patients with AD postmortem [5]. Sys-
temic inflammation in the body can contribute to the
pathogenesis of AD in the brain: pro-inflammatory
cytokines are activated as an immune response and
can stimulate neurons and microglia in the brain
[4]. Pathways include the blood-brain barrier or the
vagal nerve [4]. The blood-brain barrier becomes
more permeable with increasing age [6], but also
due to chronic systemic inflammation, allowing the
peripheral immune cells to invade the central nervous
system and induce neuroinflammatory processes [4].

Psoriasis is a chronic, immune-mediated inflam-
matory disease which predominantly affects the skin
and the joints [7]. It is a complex genetic disease
which can be triggered by different risk factors [7].
The resultant chronic inflammation leads to hyper-
proliferation of the keratinocytes in the skin [7]. The
most common form is plaque psoriasis which affects
approximately 80-90% of the patients and is charac-
terized by plaque with silver white scales [8]. Other
forms include pustular psoriasis or guttate psoriasis
[8]. Around 30% of psoriasis patients are also affected
by psoriatic arthritis (PsA) [9], which manifests in
joint swelling and pain [8].

Moreover, the chronic inflammatory processes
involved may be a mechanism linking psoriasis and
AD. Indeed, a genetic association between psoria-
sis and AD has previously been found in a genetic
epidemiological study [10]. Consequently, the rela-
tionship between chronic psoriasis and dementia
has been examined and summarized in four reviews
and/or meta-analyses over the past two years. These
four reviews support the hypothesis that psoriasis
is associated with dementia, although one of the
prospective studies analyzed an inverse association
[11]. Most of the included studies have been con-
ducted in Asia, the United States, or Europe and the
majority were retrospective cohort studies. Between
3 and 7 studies were included in the quantitative
analyses [12-14] and 8 studies were reported in the
systematic review by Zhao et al. [15]. Although some
of the studies have been reported multiple times,

the reviews and meta-analyses included 14 differ-
ent studies in total [12-14]. Of these, the largest
retrospective cohort studies in Europe were by Li
et al., with over 100,000 psoriasis patients included
between January 1964 and December 2010 [16], and
Dregan et al., with over 90,000 psoriasis patients
included between January 2002 and January 2013
and a mean follow-up time of 4 years [17]. The
only prospective cohort study performed in Europe
included 311 psoriasis patients in the Netherlands
[11] with patient recruiting starting in 1990. Out-
side of Europe, one of the largest retrospective cohort
studies included in the reviews was based on data
from the Korean National Health Insurance System
database and included over 535,000 psoriasis patients
and over 2.6 million non-psoriasis patients with a
median follow-up time of 3.35 years [18]. To the
best of our knowledge, no study in clinical practice
to date has examined the relationship between pso-
riasis and dementia in Germany. It was therefore the
aim of this large retrospective cohort study to assess
whether psoriasis is associated with an increased risk
of all-cause dementia in patients followed in general
practices (GP) in Germany.

METHODS

Database

This retrospective cohort study used data from the
representative IQVIA™ Disease Analyzer database,
which contains basic demographic variables, diag-
noses, and prescriptions. The data from this national
panel of GPs and specialist practices are collected in
anonymous format by the company and are constantly
quality controlled. Diagnoses are coded using ICD-
10 (International Classification of Diseases, 10th
revision) codes and therapies are documented using
ATC (Anatomical Therapeutic Chemical classifica-
tion system) codes. The database contains back data
as far back as 1992. Coverage is about 3% of all out-
patient practices in Germany [19]. It has previously
been shown that the database is valid and suitable for
epidemiological studies, and that the panel of general
and specialist practices is representative for Germany
[19]. The database has also been used in previous
studies focusing on dementia [20-23]. As this study
only considered GP practices (1,293 in total), only
the diagnoses and therapies documented by GPs were
included.
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Fig. 1. Selection of study patients and patient flow.

Study population

This study included patients of over 60 years
with an initial diagnosis of psoriasis (ICD-10: L40)
between January 1995 and December 2014 and
no previous documented psoriasis diagnosis. These
patients were followed in 1,173 GP practices in
Germany (starting on the index date). The further
inclusion criteria are shown in Fig. 1. For patients
without psoriasis, a randomly selected doctor visit
date between January 1995 and December 2014
was used as the index date, and follow-up started

on this index date. Patients without psoriasis were
matched individually (1:1) using a greedy algo-
rithm to psoriasis patients using propensity scores
based on age, sex, index year, health insurance
type, and comorbidities documented any time before
the index date including diabetes, hypertension,
stroke including transient ischemic attack (TIA),
depression, coronary heart disease, and intracra-
nial injury known to be associated with dementia.
The matching procedure also considered five dif-
ferent drug types prescribed any time before the
index date as these are also known to be associated
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with dementia: antidepressants [ATC NO6AOQ], pro-
ton pump inhibitors (PPI) [A02B2], statins [C10A1],
antiepileptics [NO3AOQ], and antiparkinsonian medi-
cation [NO4AOQ]. Finally, the number of doctor visits
per year between the index date and the diagnosis of
dementia or loss to follow-up was considered as part
of the matching procedure since patients with chronic
diseases have a higher probability of receiving new
diagnoses. A sub-group was also added, consist-
ing of patients with a diagnosis of PsA (ICD-10:
L40.5) between January 1995 and December 2014;
this group was compared to the PsO patients. Patients
were followed up from the index date until their first
dementia diagnosis or their last visit to the respective
GP practice.

Study outcomes and variables

The study outcome was the cumulative inci-
dence of all-cause-dementia (ICD-10: FO0-F03, G30)
within up to 15 years of the index date. Finally, the
same analysis was conducted to examine the associ-
ation between PsA (ICD-10: L40.5) and dementia.

Statistical analyses

Kaplan-Meier curves were used to show the
dementia incidence. Additionally, univariate Cox
proportional regression models were used to assess
the relationship between psoriasis and dementia.
p-values <0.05 were considered statistically signif-
icant. Analyses were carried out using SAS version
9.4 (SAS Institute, Cary, USA).

Ethical aspect

The database used includes only anonymized data
in compliance with the regulations of the applicable
data protection laws. German law allows the use of
anonymous electronic medical records for research
purposes under certain conditions. According to this
legislation, it is not necessary to obtain informed
consent from patients or approval from a medical
ethics committee for this type of observational study
that contains no directly identifiable data. Because
patients were only queried as aggregates and no pro-
tected health information was available for queries,
no Institutional Review Board approval was required
for the use of this database or the completion of this
study.

RESULTS

The present study included 10,583 patients with
psoriasis diagnosis and 10,583 controls without pso-
riasis (Table 1). The mean age was 69.7 years
(SD=6.9 years) in psoriasis patients and 69.8 years
(SD=6.9 years) in the cohort without psoriasis. Of
the 10,583 psoriasis patients, 859 (8%) had a diag-
nosis of PsA between January 1995 and December
2014. The balance of the propensity score matching
was assessed using the standardized mean differences
(SMD), which were less than 0.00% for all covariates
listed in Table 1. The median follow-up time was 8.35
years in the psoriasis cohort and 8.02 years in the
non-psoriasis cohort. For PSA patients, it was 8.74
and 8.24 in the non-PsA cohort. On average, patients
without psoriasis had 7.5 GP visits per year before the
index date compared to 8.1 visits per year in psoriasis
patients. The distribution of visits during follow-up
is shown in Table 1.

After 15 years of follow-up, 22.0% of the psoria-
sis patients and 19.1% of the non-psoriasis patients
developed dementia (log-rank p <0.001) (Fig. 2). In
the sub-group of patients with PsA, 18.6% of the
patients and 14.3% of the non-PsA controls received
a dementia diagnosis (log-rank p =0.067) (see Fig. 3)
within the same period. The sub-group without PsA
showed a similar trend to the overall analysis, with
22.3% of the psoriasis patients and 19.5% of the
non-psoriasis patients developing dementia within
15 years after the index date (log-rank p<0.001)
(Fig. 4).

Table 2 shows the results of the Cox-regression.
Psoriasis was significantly associated with a demen-
tia risk (HR: 1.24; 95% CI: (1.14-1.35); p<0.001).
The association was stronger for PsA (HR: 1.35;
95% CI: (0.98-1.86)) but this was not significant
(p=0.070).

DISCUSSION
Main findings

This retrospective study including over 20,000
patients followed in German GP offices found a
higher incidence rate of all-cause dementia in 1,000
person years in patients with psoriasis than in
those without psoriasis. The Cox proportional haz-
ard regression analysis revealed that psoriasis was
associated with a 1.2-fold higher risk of developing
dementia. The same results were found in patients
with PsO while the risk was 1.4-fold in patients with
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Table 1
Baseline characteristics of psoriasis and non-psoriasis patients after matching (1:1)

Variable Psoriasis Non- PsA cohort Non- Psoriasis Non-

cohort psoriasis (n=859) psoriasis without PSA psoriasis

(n=10,583) cohort cohort only cohort cohort

(n=10,583) (n=859) (n=9,724) (n=9,724)

Age at baseline (Mean, SD) 69.7 (6.9) 69.8 (6.9) 67.9 (6.0) 68.4 (6.1) 69.8 (6.9) 70.0 (7.0)
Age 60-70 58.1% 58.1% 69.3% 69.3% 57.2% 57.2%
Age 71-80 34.1% 34.1% 27.2% 27.2% 34.7% 34.7%
Age 80+ 7.8% 7.8% 3.5% 3.5% 8.1% 8.1%
Female 51.5% 51.5% 59.1% 59.1% 50.9% 50.9%
Male 48.5% 48.5% 40.9% 40.9% 49.1% 49.1%
Private health insurance 6.1% 6.1% 6.5% 6.5% 6.1% 6.1%
Diagnoses prior to index date
Hypertension (110) 66.9% 66.9% 59.1% 59.1% 67.6% 67.6%
Diabetes mellitus (E10, E11, E14) 27.2% 27.2% 21.8% 21.8% 27.7% 27.7%
Stroke incl. TIA (163, 164, G45) 3.6% 3.6% 3.0% 3.0% 3.6% 3.6%
Depression (F32, F33) 16.1% 16.1% 15.3% 15.3% 16.1% 16.1%
Coronary heart Disease (124, 125) 21.3% 21.3% 16.0% 16.0% 21.8% 21.8%
Intracranial injury (S06) 0.2% 0.2% 0.1% 0.1% 0.3% 0.3%
Therapies prior to index date
Antidepressants (NO6A) 11.6% 11.6% 11.6% 11.6% 11.6% 11.6%
PPI (A02B2) 27.8% 27.8% 28.6% 28.6% 27.8% 27.8%
Statins (C10A1) 21.8% 21.8% 19.0% 19.0% 22.0% 22.0%
Antiepileptics (NO3A0) 2.4% 2.4% 2.0% 2.0% 2.4% 2.4%
Antiparkinsonian (N04A0) 0.7% 0.7% 0.7% 0.7% 0.7% 0.7%
Index year
1995-1999 3.7% 3.7% 2.0% 2.0% 3.9% 3.9%
2000-2004 9.5% 9.5% 9.8% 9.8% 9.4% 9.4%
2005-2009 28.4% 28.4% 27.3% 27.3% 28.5% 28.5%
2010-2014 58.4 58.4 60.9% 60.9% 58.2% 58.2%

PsA, although this was not significant due to the lower
patient number.

Interpretation of findings

Although there have been no previous German
studies examining the association between psoria-
sis and dementia based on a large patient cohort and
using real-world data to date, this subject has already
been discussed and summarized in a number of sys-
tematic reviews and meta-analyses [12—15]. All four
of these reviews support the hypothesis that psoria-
sis is associated with an increased risk of dementia,
which is in line with the findings from the present
study. The meta-analysis performed by Charoenngam
et al. (2021) included 6 studies from Europe and
Asia and found a pooled risk ratio of 1.16 (95% CI
1.04-1.30) but with a high degree of statistical het-
erogeneity [12]. Similar results can be observed in
the meta-analysis by Liu et al. (2020), which found a
pooledrisk ratio of 1.14 (95% CI 1.06—1.24) in 7 stud-
ies from East Asia, Europe, and the US included in the
work [13]. In addition, one of the case-control studies
included, which was based on data from the Taiwan

National Health Insurance database, also evaluated
the risk of dementia in patients with PsA [24], and
the meta-analysis summarized that the risk ratio was
2.20 (95% CI 1.29-3.78) for PsA [13]. This is in line
with the finding of our study indicating that the haz-
ard ratio was higher for patients with PsA (HR 1.35
(95% CI 0.98-1.86). This result was not significant
in the present study, possibly due to the low patient
number in the relevant cohorts. Nonetheless, the two
meta-analyses both included the studies by Huang et
al. [25] conducted in Taiwan in 2019 and Pezzolo
et al. [11] based on data from the Rotterdam study
(2018). The third meta-analysis by Lam et al. [14]
included 3 studies which were also reported in the
first meta-analysis mentioned above [11, 25, 26] as
part the quantitative analysis to assess the risk of any
dementia type in psoriasis patients and found a pooled
hazard ratio of 1.13 (0.91-1.41) [14]. The authors
excluded the prospective study by Pezzolo et al. from
a sensitivity analysis [11] which led to a pooled HR
of 1.29 (1.24-1.34) for all cause-dementia and a bet-
ter degree of heterogeneity in the meta-analysis [14].
This is similar to the results of our study (HR 1.24
(95% CI 1.14-1.35)). Finally, the review by Zhao
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Fig. 4. Cumulative incidence of dementia in patients with or with-
out presence of psoriasis only (PsO) within 15 years of the index
date.

et al. (2021) found an increased risk of dementia in
psoriasis patients in 6 of the 8 studies included [15].

The European studies reported in the meta-
analyses and review were conducted in the UK
(Dregan et al. [17], Wotton et al. [26], Abuabara et
al. [27]), Sweden (Li et al. [16]), the Netherlands
(Pezzolo et al. [11]), and Denmark (Leisner et al.
[28]). The prospective study by Pezzolo et al. was
the only study that reported a negative association

between psoriasis and dementia (adjusted HR: 0.5,
(95% CI 0.28-0.91)) [11]. Nevertheless, the number
of patients with dementia in the psoriasis cohort was
small, i.e., 15 patients out of 318 participants with
psoriasis. In the study by Dregan et al. the results
were not significant [17] and in the study by Leis-
ner et al. the result was only significant for vascular
dementia [28]. Please see Table 3 for a compari-
son of the different European studies included in the
reviews.

A cross-sectional study from Israel based on a
health service database that included over 200,000
patients with and without psoriasis found a nega-
tive association between psoriasis and dementia (OR:
0.80 (95% C10.80-0.91)) [29]. However, in contrast
to the present study, the patients were younger (mean
age 48.9 years among both the general population and
the psoriasis patients) and were not followed up until
development of dementia but instead, the prevalence
of dementia was assessed [29]. This may explain the
difference in results.

In general, there are several plausible pathways via
which psoriasis may influence the development of
dementia. First, neuroinflammation can be found in
patients with AD and other dementia [2]. Psoriasis is
an immune-mediated disease with overactivity in the
cells of the immune system where psoriatic cytokines
are produced [8]. Preclinical experiments have shown
that these cytokines could trigger neuroinflammation
and thus contribute to the pathogenesis of AD [4]. As
the blood-brain barrier becomes more permeable with
increasing age [6] but also due to constant periph-
eral inflammation in the body [4], the cytokines can
activate the immune cells of the brain, namely the
microglia, and start a cascade of immune responses
in the brain that can ultimately lead to AD [4]. On
the other hand, genetics appear to play an impor-
tant role in the relationship between psoriasis and
AD which is the most common form of dementia
[10]: The genetic epidemiology study conducted by
Yokoyama et al. in 2015 found a single-nucleotide
polymorphism (SNP) that was associated with both
psoriasis and AD [10]. Furthermore, carriers of the
Apolipoprotein E &4 allele have an increased risk of
developing AD compared to carriers of the common
allele variant €3 [30]. This €4 allele was also more
common in patients with chronic plaque psoriasis and
guttate psoriasis in the epidemiological study per-
formed by Campalani et al. in 2006 [31]. A few years
later in 2010, a study reported that the Apolipoprotein
E &4 allele is also associated with the disease severity
of psoriasis [32].
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Table 2
Association between psoriasis and dementia stratified by sex, age, and presence of PsA and incidence rate of dementia in 1,000 person years
HR (95% CI) p Incidence Number of  Number of  Incidence Number of ~ Number of
rate in 1,000 events in person-years rate in 1,000 events in person-years
person years psoriasis of follow-up person years non- of follow-up
in psoriasis  cohort in psoriasis  in non- psoriasis in non-
cohort cohort psoriasis cohort psoriasis
cohort cohort

Psoriasis 1.24 (1.14-1.35) <0.001 15.0 1,368 91,031 11.9 1,017 85,705

PsA 1.35 (0.98-1.86) 0.070 11.9 92 7,752 8.6 62 7,215

Psoriasis 1.23 (1.13-1.34) <0.001 15.3 1,276 83,279 12.2 955 78,490

w/o PsA

Female 1.24 (1.11-1.38) <0.001 16.1 763 47,439 12.8 572 44,741

Male 1.25(1.10-1.41) <0.001 13.9 605 43,592 10.9 445 40,964

Age 60-70 1.23 (1.07-1.41) 0.004 8.3 489 58,913 6.4 354 55,081

Age 71-80 1.29 (1.15-1.45) <0.001 24.6 682 27,770 18.6 492 26,432

Age 81-90 1.10 (0.90-1.35) 0.361 453 197 4,348 40.8 171 4,192

Table 3
Main findings of European studies examining the association between psoriasis and dementia

Study Present study Dregan et al. [17] Wotton et al. [26] Lietal. [16] Pezzolo et al. [11] Abuabara et al. [27]  Leisner et al. [28]

Country Germany United Kingdom United Kingdom Sweden Netherlands United Kingdom Denmark

Study design Retrospective Retrospective cohort  Retrospective cohort ~ Retrospective cohort  Prospective cohort Retrospective cohort Retrospective

cohort study study study
Patient N 10,538 in PsO 91,789 in PsO Approximately
cohort and in cohort (mild and 7,000,000 controls
non-PsO cohort severe), 308,843 in
comparator cohort
Main findings HR: 1.24;95% CI: Mild PsO: HR 1.06; RR (rate ratio): 1.29;

(1.14-1.35)

95% CI:
(0.95-1.19); severe
PsO: HR 1.64; 95%

95% CI: (1.25-1.34)

study
108,607 psoriasis

patients

SIR (standardized
incidence ratio):
1.18;95% CI:
(1.10-1.27)

study
311 in PsO cohort,
9,305 in non-PsO

cohort

HR 0.54; 95% CI:
(0.32-0.90)

study
3,603 in severe PsO
cohort, 14,330 in

non-PsO cohort

Increased risk of
death from
dementia: HR 3.64
(1.36-9.72)

cohort study
13,675 in PsO
cohort, 141,040 in

non-PsO-cohort

AD: HR 1.14;
95% CI:
(0.87-1.50);

vascular dementia:

CI: (0.99-2.74)

HR: 1.73; 95% CI:
(1.21-2.47)

Strengths and limitations

The present study is the first real-world study
including over 20,000 patients followed in GP prac-
tices in Germany that has examined the association
between psoriasis and all-cause dementia to date. The
study also has an adequately long follow-up time to
capture a dementia diagnosis in patients. In addition,
the use of real-world data helps to prevent a recall
bias in the results since the diagnostic behavior of the
physicians is captured in the database. Finally, the
validity and representativeness of the Disease Ana-
lyzer database and its suitability for epidemiological
studies has been demonstrated previously [19].

However, the findings of the present study should
be interpreted in light of several limitations. First,
patients cannot be followed between different prac-
tices, so patients who change physicians can no
longer be tracked. Second, the study only included

patients attending GP practices to follow up for
dementia diagnoses and did not include patients
treated by dermatologists, and there is no informa-
tion about further treatments for psoriasis by skin
specialists. It is important to highlight this fact,
since the biological adalimumab, which is approved
as a treatment option for psoriasis and PsA [33],
has been shown to have neuroprotective effects in
a study utilizing a mouse model [34]. Neverthe-
less, the study by Kostev et al. (2019) showed that
the share of biological treatments administered for
psoriasis in specialist (i.e., dermatologist) practices
was only 7% between April 2015 and December
2018 [35]. Furthermore, other systemic treatments
for psoriasis such as methotrexate [36] have not
been considered in the study although a large case-
control study from 2020 found a negative association
between prior methotrexate use and dementia [37].
Third, the disease severity of psoriasis is not included
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in the database and was therefore not considered.
Fourth, the database does not include socio-economic
and behavioral factors such as lifestyle, income,
and education, and these factors therefore were not
considered in the study. In addition, genetic charac-
teristics are not captured in the database and were
therefore not included, although genetic predispo-
sition may influence the likelihood of developing
dementia (i.e., there is a known association between
the apolipoprotein E &4 allele and AD [30]).

Conclusion

The present study found a positive association
between psoriasis and all-cause dementia in patients
in general practices in Germany. This positive asso-
ciation was found in patients with PsO and those
with PsA. While the risk of developing dementia was
higher in those patients with PsA, it was not signif-
icant. These results support the hypothesis that the
chronic inflammatory disease of psoriasis may influ-
ence the pathogenesis of dementia and may therefore
help provide future insights into the potential under-
lying factors for dementia. Patients with psoriasis
should be investigated thoroughly by physicians and
should be advised about the relationship between the
disease and the development of dementia.
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