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Recent cohort studies suggest a potential association 
between atopic dermatitis and dementia, though the 
evidence remains conflicting. This study aims to eluci-
date the association between atopic dermatitis and de-
mentia employing systematic review, meta-analysis, 
and Mendelian randomization (MR). A comprehensive 
search was performed to select eligible cohort studies 
using Medline, Embase, Scopus, ScienceDirect, and 
the Web of Science database. In MR analysis, genomic 
data from the Genome Wide Association Study (GWAS) 
(864,982 European individuals) for atopic dermatitis 
cases and dementia cases were obtained from the 
MRBase. Statistical analyses included the inverse-va-
riance weighted (IVW) method, sensitivity tests, and 
MR-PRESSO for outliers. The adjustment accounted for 
various factors, including sex, age, smoking status, 
and other medical comorbidities, along with several 
additional variables. In the systematic review and me-
ta-analysis, 5 longitudinal cohort studies (12,576,235 
participants) indicated a significant association bet-
ween atopic dermatitis and all-cause dementia (ad-
justed hazard ratio: 1.15, 95% CI: 1.07–1.23). Sub-
group analyses revealed an adjusted hazard ratio of 
1.18 (95% CI: 1.08–1.27) for Alzheimer’s disease in 
patients with atopic dermatitis, and an adjusted ha-
zard ratio of 1.37 (95% CI: 1.21–1.55) for all-cause 
dementia in patients with moderate-to-severe atopic 
dermatitis. However, MR analysis showed no signifi-
cant causal link between atopic dermatitis and demen-
tia, Alzheimer’s disease, vascular dementia, or cogni-
tive performance. While the meta-analysis revealed a 
significant association, MR analysis did not substan-
tiate a significant causal link. Future research should 
consider demographic variables and medication influ-
ences in unravelling the intricate atopic dermatitis–de-
mentia interplay.
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Dementia, encompassing various disorders affecting 
memory, cognitive functions, and behaviour, sig-

nificantly hinders an individual’s capacity to maintain 
their activities of daily living (1). It is broadly classified 
into Alzheimer’s disease, vascular dementia, frontotem-
poral dementia, dementia with Lewy bodies, and other 
forms (2). According to the World Health Organization 
(WHO), approximately 55 million people worldwide 
suffer from dementia, with nearly 10 million new cases 
reported annually (3). In 2019, the global societal costs 
of dementia were estimated at US$1313.4 billion for 
the 55.2 million affected individuals, translating to an 
average of US$23,796 per person with dementia (4). 

SIGNIFICANCE
This study investigates a potential link between atopic 
dermatitis (a chronic skin condition) and dementia using 
large-scale data and genetic research. We found that while 
people with atopic dermatitis may have a higher risk of de-
mentia, especially Alzheimer’s disease, our genetic analysis 
did not confirm a direct cause. This highlights the need for 
further research into factors like age, lifestyle, and medi-
cations. Our findings could help shape future healthcare 
strategies, improving early detection and prevention of de-
mentia for those with atopic dermatitis, ultimately benefit-
ing patients and their families.
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There is a consensus that cognitive impairment is a pi-
votal risk factor for functional disabilities in dementia 
patients. Functional status, encompassing self-care, 
self-maintenance, and physical activity, deteriorates 
with cognitive and functional decline (5). As these im-
pairments escalate, the complexity of care practices and 
associated themes also increases (6). Functional loss in 
older individuals leads to adverse outcomes, including 
heightened utilization of hospital services, institutiona-
lization, and an elevated risk of mortality (7).

Several well-established modifiable risk factors, such 
as lower education, hearing loss, traumatic brain injury, 
hypertension, diabetes, obesity, alcohol consumption, 
smoking, exposure to air pollution, physical inactivity, 
social isolation, and depression, contribute to the de-
velopment of dementia (8). Recent studies suggest that 
atopic dermatitis, a chronic and highly pruritic inflam-
matory skin disease adversely affecting quality of life 
(9), may serve as a potential risk factor for heightened 
dementia risk, possibly attributed to immunologic dysre-
gulation and disturbance (10–13). However, a systematic 
review and meta-analysis comprehensively synthesizing 
the published cohort studies have not been published. In 
addition, there is a lack of recent literature employing 
Mendelian randomization (MR) – widely utilized for 
inferring causal associations – to evaluate the relations-
hip between atopic dermatitis and dementia. Therefore, 
our aim is to analyse the association between atopic 
dermatitis and dementia through a comprehensive ap-
proach, encompassing systematic review, meta-analysis, 
and MR.

METHODS

Systematic review and meta-analysis

Eligibility criteria. Our review exclusively considered longitudinal 
cohort studies that provided clear information on atopic derma-
titis and dementia. We limited our selection to articles published 
in English but imposed no restrictions on publication year. We 
included only studies involving humans, while excluding confe-
rence papers and review articles from our analysis. In this study, 
the term “dementia” encompassed various forms of dementia, 
including Alzheimer’s disease, vascular dementia, and all-cause 
dementia. Our “atopic dermatitis group” was identified in the 
included studies under various terms such as “atopic dermatitis”, 
“atopic eczema”, or “atopy”. The diagnostic criteria for atopic der-
matitis and dementia were determined according to the guidelines 
specified in each study, which may have included methods such 
as self-reporting or review of medical records. For self-reporting, 
participants were mailed a questionnaire with specific questions 
concerning their history of atopic dermatitis. For medical records, 
the criteria included diagnosis codes from the national registry 
based on ICD codes or prescription data.

Information sources and search strategy

This study was conducted in strict accordance with the preferred re-
porting items for systematic reviews and meta-analyses (PRISMA) 
guidelines (14). We registered our initial plan in PROSPERO, with 

the registration number CRD42023410582. Initially, we conducted 
a comprehensive search for relevant articles in Medline, Embase, 
Scopus, ScienceDirect, and Web of Science, covering publications 
up to 30 March 2024. In our search, we prioritized Medical Subject 
Headings (MeSH) terms related to atopic dermatitis and dementia. 
The MeSH terms used are as follows: Dermatitis, Atopic; Demen-
tia; Cognitive Dysfunction; Alzheimer Disease; Frontotemporal 
Dementia; Dementia, Vascular; Lewy Body Disease; Huntington 
Disease. However, since relying solely on MeSH terms proved 
insufficient for a comprehensive literature search, we supplemen-
ted our search strategy with additional related terms. A detailed 
search strategy for each database is provided in Table SI. We 
confined our search to the titles and abstracts of pertinent papers. 
Additionally, we conducted manual searches in Google Scholar 
to include grey literature sources.

Selection process

Three authors (CW, SK, and YG) independently reviewed the 
abstracts and titles of the identified studies. Subsequently, these 
same 3 authors conducted a full-text review to assess the eligibi-
lity of the papers. Any differences in evaluations were resolved 
through discussion.
Data collection process and data items. During the initial phase, 
we gathered the following data: title, abstract, journal, author 
names, publication year, and publication type. To provide a com-
prehensive depiction of the included papers, we also compiled 
additional information, including authors, study design, study 
location, study period, age range, the number of participants, defi-
nitions of atopic dermatitis and dementia, and the data source. Our 
inclusion criteria were studies that provided either the number of 
samples or hazard ratios relating to atopic dermatitis and dementia.
Assessment of risk of bias. The Newcastle-Ottawa scale, a widely 
recognized tool, is extensively employed for assessing bias risk 
in observational studies across various disciplines. In this study, 
the Newcastle-Ottawa quality-assessment scale was utilized to 
evaluate the risk of bias in a cohort study (15). The assessment 
criteria encompassed 3 key categories: selection, comparability, 
and outcome. Based on the scores within each category, the risk 
of bias for the cohort study was categorized into 3 levels: “good”, 
“fair”, and “poor”, following the standards set by the Agency of 
Healthcare Research and Quality. Three authors (CW, SK, and 
YG) conducted an independent quality assessment of the included 
studies, with any disagreements in their assessments resolved 
through discussion.
Statistical analysis. Hazard ratios (HRs) and their corresponding 
95% confidence intervals (CIs) were employed to assess the risk 
of atopic dermatitis in patients with dementia. Unadjusted and 
adjusted pooled HR were extracted from within the papers. The 
heterogeneity was assessed using the I2 statistic as proposed by 
Higgins et al. (16). We considered heterogeneity as moderate (I2: 
50–75%) or substantial (I2 > 75%) to indicate significant hete-
rogeneity. In cases of substantial heterogeneity, we applied the 
random-effects model; otherwise, the fixed-effects model was 
employed for meta-analysis (17, 18). RevMan version 5.4.1 
(supported by Cochrane in London, UK; https://test-training.
cochrane.org/online-learning/core-software-cochrane-reviews/
review-manager-revman/download-revman-5) to create forest 
plots for visual representation of the results. We conducted sub-
group analysis for 2 subtypes of dementia: Alzheimer’s disease and 
vascular dementia. Additionally, we conducted subgroup analysis 
based on the severity of atopic dermatitis. For this classification, 
“mild” referred to patients without a history of treatment such as 
corticosteroids, phototherapy, and immunosuppressants. On the 
other hand, “moderate-to-severe” encompassed patients with a 
history of systematic treatment.

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v105.41321
https://test-training.cochrane.org/online-learning/core-software-cochrane-reviews/review-manager-revman/download-revman-5
https://test-training.cochrane.org/online-learning/core-software-cochrane-reviews/review-manager-revman/download-revman-5
https://test-training.cochrane.org/online-learning/core-software-cochrane-reviews/review-manager-revman/download-revman-5
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Mendelian randomization

Study design. This study adopts an MR methodology to investigate 
the potential causal link between atopic dermatitis and dementia, 
including its subtypes such as Alzheimer’s disease, vascular de-
mentia, and cognitive performance as an intermediate outcome. 
A two-sample MR analysis is the core of this research, with 
atopic dermatitis designated as the exposure and various forms of 
dementia as the outcome. This research relies solely on existing 
publications and publicly accessible databases, thereby obviating 
the need for additional ethical approval or consent.
Data resources. Data for this MR analysis are meticulously 
curated from the most comprehensive genome-wide association 
study (GWAS) to date on atopic dermatitis, encompassing a vast 
European meta-analysis with an impressive sample size of 864,982 
individuals, which includes 60,653 cases and 804,329 controls 
spanning 40 cohorts (19). The outcome data were sought from the 
MRBase database (20). The dataset for all-cause dementia was 
derived from FinnGen with a sample size of 216,771 individuals. 
Alzheimer’s disease data were taken from the ADGC, EADI, 
CHARGE, and GERAD/PERADES consortia, encompassing 
63,926 individuals. Vascular dementia data were also sourced from 
FinnGen (https://r5.risteys.finngen.fi/phenocode/F5_VASCDEM) 
with 212,389 participants. Cognitive performance data were based 
on 257,841 individuals (Table SII). This comprehensive collec-
tion of data allowed for a thorough examination of the association 
between atopic dermatitis and various cognitive outcomes.
Selection of instrumental variables. The selection of instrumental 
variables in this study is guided by stringent criteria, ensuring 
robustness and validity in the analysis. Single nucleotide poly-
morphisms (SNPs) associated with atopic dermatitis are chosen 
based on a genome-wide significance threshold of p < 5 x 10–8 with 
a minor allele frequency of more than 0.01 to select our genetic 
instruments. To mitigate the confounding effects of linkage dise-
quilibrium, a clumping process with an R2 cutoff of 0.01 within 
a 500-KB window is employed. This study also adopts a refined 
approach to handling palindromic SNPs, inferring positive strand 
alleles using allele frequencies. In instances where a specific SNP 

was absent from the outcome summary data, we utilized the LDlink 
(https://ldlink.nci.nih.gov/) API10 to identify substitute proxy 
SNPs, with a minimum requirement of a linkage disequilibrium 
(LD) value of r2 = 0.8.

Statistical analysis

Statistical analyses are conducted using R version 4.2.2 (R Foun-
dation for Statistical Computing, Vienna, Austria), leveraging 
the capabilities of the TwoSampleMR (20) and MR-PRESSO 
packages (21). The primary analysis utilizes the inverse-variance 
weighted (IVW) method, a standard approach in MR studies for 
estimating causal effects. To enhance the robustness of findings 
and address potential methodological concerns, a comprehensive 
suite of sensitivity analyses is conducted. These include the MR 
Egger method for evaluating pleiotropy, the weighted median 
method for ensuring validity despite potential invalid instrumental 
variables, and the MR-PRESSO for identifying and adjusting for 
outliers. This multifaceted analytical approach ensures a thorough 
and nuanced exploration of the hypothesized causal pathways.

RESULTS

Systematic review and meta-analysis
Study selection and characteristics. Our comprehen-
sive search strategy initially yielded 432 records, with 
an automated tool removing 44 duplicates. Among the 
388 remaining papers, review articles, animal research, 
and non-research papers were filtered out, reducing the 
initial set of 240 records. After reviewing titles and ab-
stracts, 225 papers were excluded. From the remaining 
15 papers, 11 were eliminated for reasons such as data 
unavailability or failure to report relevant outcomes, such 
as cognitive decline or pemphigoid. Two papers from the 

Fig. 1. PRISMA flowchart depicting the process of study selection.

http://medicaljournalssweden.se/actadv
https://r5.risteys.finngen.fi/phenocode/F5_VASCDEM
https://doi.org/10.2340/actadv.v105.41321
https://ldlink.nci.nih.gov/
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grey literature were initially under consideration, but 1 
was excluded because it duplicated data from the other 
source. Finally, 5 papers met the criteria for inclusion in 
the analysis. For a visual representation of this process, 
please consult Fig. 1, which is presented as a PRISMA 
flow diagram. The analysis comprised 12,576,235 in-
dividuals and encompassed cohort studies that utilized 
national databases or registries published between 2008 
and 2023. The characteristics of the included studies are 
summarized in Table I.

Synthesis of the results

Overall impact of atopic dermatitis on all-cause demen-
tia. Five studies were incorporated to assess the risk of 
all-cause dementia in patients with atopic dermatitis 
vs those without it. The pooled unadjusted HR (uHR) 
for all-cause dementia was 1.06 (95% CI: 0.95–1.17; 
p = 0.31, I² = 94%), and pooled adjusted HR (aHR) for all-
cause dementia was 1.15 (95% CI: 1.07–1.23; p < 0.001, 
I² = 75%) (Fig. 2).

Table I. Characteristics of the included studies

First 
author, 
year

Place and time 
of study

Study 
design

Number 
of 
samples

Age, 
year Data source Severity

Criteria of atopic 
dermatitis Criteria of dementia Adjustments

Eriksson, 
2008 (22)

Sweden, Jan 
1974–Dec 2001

Cohort 22,188 Not 
specified

Population-based 
Swedish Twin 
Registry

Not specified Self-report 
(questionnaire), a 
physician’s diagnosis

International 
classification -8, -9, 
-10, clinical diagnoses 
of dementia followed 
the DSM-IV criteria

Sex, age, history of smoking, 
level of education, and 
myocardial infarction

Pan, 2021 
(10)

Taiwan, 
1996–2013

Cohort 11,649 > 45 Taiwan National 
Health Insurance 
Research Database 
(NHIRD)

Mild/moderate-
to-severe

International 
Classification of 
Diseases (ICD-9-CM) 
code: 691.8

International Classifi
cation of Diseases (ICD-
9-CM) code: 290.0~4, 
294.1~2, 331.0~2,331. 
82

Demographic data, Charlson 
comorbidity index score, and 
all-cause clinical visits

Magyari, 
2022 (11)

UK, mean (SD): 
no eczema 6.8 
(5.1), eczema 
5.8 (4.5)

Cohort 1,767,667 60–100 Health 
Improvement 
Network; 
representative 
of the general 
population in 
the UK

Mild/moderate/
severe

Medical code for 
atopic eczema, at 
least 2 prescriptions 
for atopic eczema 
therapy

Previously validated 
medical codes recorded 
in the practice records 
via Mendeley

Sex, calendar period, practice, 
Townsend score, history of 
smoking, history of alcohol 
use, and body mass index, 
depression, anxiety, diabetes, 
hypertension, major adverse 
cardiovascular events, asthma, 
rhinitis, and antihistamine 
prescriptions

Joh, 2023 
(12)

Korea, 2009–
2017

Cohort 6,785,948 > 40 National Health 
Information 
Database on 
national health 
screening and 
healthcare 
utilization of all 
Koreans

Outpatient visit: 
no, low (1–3), 
high ( > 3)

International Disease 
Code, at least 3 
times outpatient visit 
for atopic dermatitis 
in a year

Prescribed any of the anti-
dementia medications, at 
least twice using the 
International Classifi
cation of Diseases 10th 
Revision diagnosis codes

Sex, body mass index, smoking 
status, alcohol use, regular 
physical activity, income, 
area of residence, history of 
hypertension, dyslipidaemia, 
diabetes, stroke, and myo
cardial infarction, systolic 
blood pressure, glucose, high- 
density lipoprotein cholesterol, 
low-density lipoprotein chol 
esterol,  and est imated 
glomerular filtration rate

Vingeliene, 
2023 (23)

Sweden, 
1990–2018

Cohort 3,988,783 50–85.9 Swedish linked 
register data

Not specified National Patient Reg
ister inpatient and 
outpatient records

National Patient 
Register and Cause of 
Death Register

Sex, year of birth, geogra
phical region at age 30, and 
socioeconomic index at age 30

Fig. 2. Forest plot illustrating hazard ratio for all-cause dementia in patients with atopic dermatitis categorized as unadjusted and adjusted.

http://medicaljournalssweden.se/actadv
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Subgroup analysis: dementia type
Five studies were included to evaluate the risk of 
Alzheimer’s dementia, while 3 studies were included 
to assess the risk of vascular dementia in patients with 
atopic dermatitis compared with those without the 
condition. The pooled uHR for Alzheimer’s dementia 
was 1.12 (95% CI: 1.04–1.20; p = 0.003, I² = 70%), and 
pooled aHR for Alzheimer’s dementia was 1.18 (95% 
CI: 1.08–1.27; p < 0.001, I² = 64%) (Fig. 3). The pooled 
uHR for vascular dementia was 0.93 (95% CI: 0.55–1.60; 
p = 0.80, I² = 94%), and pooled aHR for vascular dementia 
was 1.13 (95% CI: 0.90–1.42; p = 0.29, I² = 56%) (Fig. 4).

Subgroup analysis: atopic dermatitis severity
Of the 5 papers, 2 articles underwent subgroup analysis 
because 2 papers did not stratify atopic dermatitis by 

severity (22, 23), and the other paper did not align with 
our defined criteria for severity (12). The pooled uHR for 
all-cause dementia in patients with mild atopic dermatitis 
was 1.57 (95% CI: 0.66–3.72; p = 0.31, I² = 89%), and 
pooled aHR for all-cause dementia in patients with mild 
atopic dermatitis was 1.53 (95% CI: 0.77–3.03; p = 0.23, 
I² = 81%) (Fig. S1). The pooled uHR for all-cause demen-
tia in patients with moderate-to-severe atopic dermatitis 
was 2.23 (95% CI: 0.56–8.81; p = 0.25, I² = 95%), and 
pooled aHR for all-cause dementia in patients with 
moderate-to-severe atopic dermatitis was 1.37 (95% CI: 
1.21–1.55; p < 0.001, I² = 0%) (Fig. S2).

Risk of bias in studies
We assessed the risk of bias using the Newcastle-Ottawa 
quality-assessment scale. All 5 cohort studies included 

Fig. 3. Forest plot illustrating hazard ratio for Alzheimer’s dementia in patients with atopic dermatitis categorized as unadjusted and 
adjusted.

Fig. 4. Forest plot illustrating hazard ratio for vascular dementia in patients with atopic dermatitis categorized as unadjusted and adjusted.

http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v105.41321
https://doi.org/10.2340/actadv.v105.41321
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in this study were rated as “Good” quality. Detailed 
evaluation results are given in Table SIII.

Mendelian randomization
In the MR analysis evaluating the association between 
atopic dermatitis and dementia and its subtypes, 81 
SNPs were identified as instrumental variables with a 
significance level of p < 5 × 10–8 (Table SIV). For any-
cause dementia, an analysis of 78 single nucleotide 
polymorphisms (SNPs) using the IVW method showed 
an odds ratio (OR) of 1.01 (95% CI: 0.83–1.25) with a 
p-value of 0.90. In the context of Alzheimer’s disease, 
examining 61 SNPs revealed an OR of 1.01 (95% 
CI: 0.86–1.19) with a p-value of 0.89. For vascular 
dementia, the analysis included 78 SNPs and resulted 
in an OR of 0.97 (95% CI: 0.62–1.53) with a p-value 
of 0.90. In evaluating cognitive performance using 79 
SNPs, the IVW method yielded an OR of 1.01 (95% 
CI: 0.98–1.05) with a p-value of 0.40 (Table II). In the 
MR-PRESSO analysis, outliers were identified in the 
outcomes of any-cause dementia, Alzheimer’s disease, 
and cognitive dementia. However, the MR-Egger reg-
ression test did not indicate the presence of pleiotropy 
(Table SV).

DISCUSSION

This paper represents the first comprehensive analysis 
investigating the association and causation between 
atopic dermatitis and dementia through a systematic 
review, meta-analysis, and MR. The meta-analysis invol-
ved 12,576,235 participants from 5 cohort studies, with 
participants aged 39 and older. The systematic review and 
meta-analysis indicated significant results for all-cause 
dementia (aHR: 1.15 [1.07–1.23]). Notably, within spe-
cific subgroups of dementia types, Alzheimer’s disease 
stood out with an uHR of 1.12 (1.04–1.20), and an aHR 
of 1.18 (1.08–1.27). Likewise, in the severity subgroup 
of atopic dermatitis, moderate-to-severe cases (aHR: 
1.37; 95% CI: 1.21–1.55) were particularly prominent. To 
overcome biases and confounding issues inherent in co-
hort studies, MR analysis was conducted (24). However, 
the MR analysis, a valuable tool for assessing causation 
when randomized controlled trials are impractical, did 
not reveal any significant causal relationship between 

the 2 variables based on 864,982 European individuals 
(25, 26). Considering the limitations, including a restric-
ted number of included studies, heterogeneity between 
studies, and discrepancies in adjusted variables, it is 
crucial to approach the interpretation of these findings 
with caution. Moreover, the apparent absence of a sig-
nificant effect size indicates that the potential causal 
link between atopic dermatitis and dementia might not 
be notably robust, underscoring the need for thoughtful 
consideration during interpretation.

Several hypotheses have been proposed to explain 
the association between atopic dermatitis and dementia. 
Chiefly, the proposed mechanisms revolve around the 
idea that chronic systemic inflammation and immune 
alterations associated with allergic diseases may impact 
neuroinflammation and immune regulation in the brain. 
The activation of T-helper type 2 (TH2) inflammation 
and the release of proinflammatory cytokines during al-
lergic responses in atopic dermatitis are believed to play a 
pivotal role in the pathophysiology of dementia (27–31).

Dysregulated proinflammatory cytokines can breach 
the blood–brain barrier (BBB) during allergic responses, 
triggering abnormal neuroimmune processes within spe-
cific neural circuits related to cognitive modulation (32, 
33). These alterations gradually impede specific brain 
functions and neural circuitry involved in memory and 
cognition (10). Additionally, excess circulating proin-
flammatory cytokines, upon penetrating the BBB, may 
induce neuroinflammation (34). Subsequent elevated 
levels of immune mediators, such as cytokines, can 
sustain microglia activation, ultimately culminating 
in chronic neuroinflammation and neurodegeneration 
(35–37). Furthermore, interleukin (IL)-6, a type of 
cytokine, is implicated in promoting the expression of 
the amyloid-beta (Aβ) precursor protein (38, 39). The 
presence of circulating proinflammatory mediators and 
immune alterations might expedite Aβ accumulation 
by impairing the Aβ clearance function of microglia in 
the brain (36, 37). Additionally, IL-33, a member of the 
IL-1 family, is considered a crucial mediator of glial cell 
response to neuropathological lesions (30, 31). Xiong 
et al. (30) found that IL-33/ST2-positive cells were also 
significantly increased in Alzheimer’s disease brains 
when compared with non-Alzheimer’s disease brains.

Second, mast cells are posited to function as primary 
intermediaries linking the peripheral system to neuro-
inflammatory processes (40, 41). These cells release a 

Table II. Mendelian randomization analyses of association of atopic dermatitis with dementia

Outcome No. of SNP

IVW MR-Egger Weighted median

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Any cause dementia 78 1.01 (0.83–1.25) 0.90 0.84 (0.55–1.27) 0.41 0.97 (0.74–1.29) 0.81
Alzheimer’s disease 61 1.01 (0.86–1.19) 0.89 1.18 (0.86–1.63) 0.31 0.93 (0.74–1.19) 0.58
Vascular dementia 78 0.97 (0.62–1.53) 0.90 0.97 (0.38–2.46) 0.95 0.88 (0.45–1.75) 0.72
Cognitive 
performance

79 1.01 (0.98–1.05) 0.40 0.99(0.93–1.05) 0.70 1.00 (0.96–1.04) 0.99

BCAC: Breast Cancer Association Consortium; IVW: inverse-variance weighted; OR: odds ratio; SNP: single nucleotide polymorphism.

http://medicaljournalssweden.se/actadv
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variety of preformed mediators, including histamine, 
serotonin, cytokines, leukotrienes, and tumour necrosis 
factor-α. This leads to the subsequent synthesis of addi-
tional cytokines, chemokines, and lipid mediators, which 
can adversely impact glial cells, neurons, and endothelial 
cells, ultimately affecting BBB permeability (40–42). In a 
phase II randomized placebo-controlled trial, the addition 
of a mast cell inhibitor to standard care demonstrated a 
delay in cognitive decline in individuals with mild-to-
moderate Alzheimer’s disease (42).

Third, allergic reactions may instigate vascular pat-
hology and cerebrovascular dysfunction. Numerous 
previous studies have associated allergic diseases with 
cerebrovascular diseases (43). Cerebrovascular patho-
logy can contribute to endothelial dysfunction and BBB 
breakdown, resulting in diminished and dysregulated 
cerebral blood flow, chronic cerebral hypoxia, and the 
accumulation of neurotoxic substances. These events can 
ultimately lead to neurovascular dysfunction (44, 45).

Moreover, medications used to manage allergies may 
impact the risk of dementia. Longitudinal data suggest 
that cumulative anticholinergic use is associated with 
an increased risk of dementia, with first-generation anti-
histamines possessing anticholinergic properties (46). 
However, it is noteworthy that both medication non-
users and users of topical corticosteroids also exhibited 
an elevated risk of dementia, a phenomenon not entirely 
attributable to medication effects alone (12).

Limitations and strengths
There are some limitations to our study. In the syste-
matic literature review and meta-analysis, we aimed to 
investigate the association between atopic dermatitis 
and both mild and severe forms of dementia. However, 
due to the lack of data on dementia severity, we were 
unable to perform a subgroup analysis. There are varia-
tions in the classification of atopic dermatitis severity 
among the included studies. The definition of dementia 
relied on clinical assessments, potentially leading to 
under-detection of early stages of dementia and thereby 
attenuating risk estimates toward the null (47). Further-
more, some studies in our analysis did not specifically 
control for the use of antidepressants or antipsychotics, 
both of which have been associated with an increased 
risk of dementia. Meta-analyses of observational studies 
often face issues with bias, confounding, and publication 
bias, which can introduce bias into the summary effect 
(48). In MR studies, selection bias and misclassification 
can occur when there are inaccuracies in the selection 
or classification of participants or variables, potentially 
leading to bias in the results in either direction (49). 
Furthermore, the applicability of MR analyses to popu-
lations of different racial backgrounds may be limited, 
as the study participants were exclusively European. 
This raises concerns regarding the external validity 

of the results when extrapolating them to other racial 
groups. There might be variants in LD with independent 
predictive power; however, they were removed to ensure 
the robustness of the analysis. 

Despite these limitations, our study boasts several 
strengths that enhance the meaningfulness of its findings. 
The statistical power of our results is derived from a sub-
stantial number of participants, and the mean follow-up 
time in the included cohort studies is 18.75 years (ranging 
up to 28 years, with a minimum of 9 years). Additionally, 
the use of MR analysis allowed us to evaluate causal as-
sociations within the scope of our investigation.

Conclusion
In summary, the systematic review and meta-analysis 
uncovered a notable correlation between atopic der-
matitis and dementia, particularly Alzheimer’s disease. 
However, Mendelian randomization analysis failed to 
substantiate a significant causal relationship. Given the 
limitations of the study, the results require meticulous 
interpretation. Further research is imperative to unravel 
the intricate interplay between atopic dermatitis and 
dementia, considering potential demographic variables 
such as racial differences and medication influences.
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