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Abstract: The most common type of dementia disease is Alzheimer, which placing a heavy burden on the healthcare system all over 
the world. At the same time, psoriasis is also one of the most common health problems, as a skin disease. Alzheimer's disease (AD) is 
more often in patients with psoriasis than in the general people. Several evidence has proved the relation between AD and psoriasis 
through immune-mediated pathophysiologic processes. This review aims to summary the potential relation between AD and psoriasis, 
and provide suggestions based on the relationship at the same time. Neurologists, dermatologists should pay attention to the 
relationship between Alzheimer’s disease and psoriasis. Dermatology and neurology need referral each other when it is necessary. 
Keywords: psoriasis, Alzheimer, IL-17, relation, inflammation, genetic

Introduction
Alzheimer’s disease (AD) is a chronic neurodegenerative disease, as the most common cause of dementia in the elderly, 
affecting approximately 30 million people all over the world in 2015.1,2 As we all know, the pathogenesis of AD remains 
unclear, but nowadays it is thought that various environmental stimuli, brain inflammation, and genetic susceptibility may 
cause the disease. More and more evidence has implied that aberrant immune responses, such as T-helper (Th)1/Th17 
cells and cytokines, may associated with neurodegeneration in AD through inflammation level.3–5 The hallmark of AD is 
neurofibrillary tangles and amyloid plaques.6

Psoriasis, characterized by plaques and scales, is an immune-mediated, chronic skin disease.7 It not only causes 
a tremendous economic burden, but also affects about 2% of the world’s population. As the most common form of 
psoriasis, plaque psoriasis, accounts for 90% of cases.8 The pathogenesis of psoriasis is considered as immunological, 
genetic, as well as multifactorial and environmental factors.9 Moreover, psoriasis can also lead to physical impairment 
and inability to work and decrease quality of life of patients significantly, as a crucial social issue.10 The immune 
pathways in psoriasis involve NK cells, macrophage cells trigger, dendritic cells, and amplify topical Inflammation. 
Psoriasis is a Th1/Th17-mediated skin disease involving IL-17 and TNF-α signaling pathways.11,12 The treatment for 
psoriasis has transferred from traditional strategies to biologics targeting IL-17A and TNF-α which had been demon-
strated more effective. A new era of psoriasis treatment has begun when biologic agents became the first-line protocol in 
treating moderate to severe psoriasis all over the world.13 Biologic agents usually target IL-12, 17, 23, TNF-α, or their 
receptors.14

Genome-wide association studies (GWASs) have implied that inflammation could affect progression and pathogenesis 
of AD, as well demonstrated genetic overlap between psoriasis and AD.15 In addition, recent study by Ji Hyun Lee 
proved psoriasis may be associated with an increased risk of mental health disorders.12 But psoriasis occurs in patients 
much younger than AD, it may be that psoriasis could influence AD. An important question has been raised concerning 
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about whether psoriasis and AD are linked. Our review aims to discuss the relation between psoriasis and AD. We hope 
we can give the neurologists and dermatologists a novel perspective on the relationship between AD and psoriasis.

Materials and Methods
N.Y.M searched the articles from the PubMed and Web of science. We selected the articles published in the last five 
years. A combination of Medical Subject Heading terms and free terms, including “AND” and “OR” Boolean operators, 
was utilized to retrieve the targeted literatures. The search string was psoriasis AND Alzheimer.

Alzheimer’s Disease
As the most frequent cause of dementia, Alzheimer’s disease is nearly responsible for 50–75% of all its cases. It will rob 
people’s ability to live independently finally, as the most common cause of dementia. During decades of research, there is 
still no prescription to slow the progression of AD, to say nothing of a curable therapy, the pathogenic mechanism exists 
still unclear.16 The hyperphosphorylated tau in the brain and accumulation of beta-amyloid peptides (Ab) are the most 
possible hypothesis of pathogenesis for AD. Nevertheless, this hypothesis has a problem, AD was allowed as to be 
treated based on irreversible stages instead of one that can be cured. We need to find earlier-stage targets of AD, and then 
that action could be taken before irreversible damage occurs.17

Moreover, according to the state of the art of dementia research: new frontiers which published in Alzheimer’s 
Disease International World Alzheimer Report 2018, especially after the age of 80 years, women are more likely to get 
Alzheimer’s disease than are men. A higher tau load may influence women, though it has a similar amyloid β burden.18,19 

From a study of twins, the risk of Alzheimer’s disease is mainly dependent on heritable factors for nearly 60–80%.20 

A substantial part of Alzheimer’s disease can be explained by the common APOE ε4 allele, but cannot completely 
account for the heritability of it.21,22 To identify novel genetic variants in Alzheimer’s disease, the number of 
Alzheimer’s disease-associated risk alleles were increased to more than 40 through large genome-wide association 
studies.23 Compared with noncarriers, an estimated 2 times decreased lifetime risk of Alzheimer’s disease was found in 
carriers of the protective APOE ε2 allele. In other words, homozygous APOE ε2 allele carriers have an exceptionally low 
likelihood of Alzheimer’s disease.24,25

The preclinical phase of Alzheimer’s disease was called as the cellular phase by basic scientists. Before cognitive 
impairment is observed, the insidious progression of the disease was drive by alterations in microglia, neurons, and 
astroglia.26 In this cellular disease landscape, alterations in the vessels, dysfunction of the glymphatic system, ageing, and 
neuroinflammation act upstream or in parallel to accumulating amyloid β.27–30 Though the central in the study of 
Alzheimer’s disease is cellular pathology, there are still great progress in understanding the preceding biochemical phase 
of this disease. The study about function on purified γ-secretase complexes proved aggregation-prone, and premature 
release of longer amyloid β peptides led for clinical mutations in presenilins destabilise the γ-secretase–APP 
interactions.31 These insights may support potential therapeutic approaches to tackle amyloid β in Alzheimer’s disease.

It is clear that the blood–brain barrier, the glymphatic, the vasculature and other clearance systems of the brain, the 
potentially the gastrointestinal microbiome, and the peripheral immune system affect the clinical development of the 
disease.32,33 Blood–brain barrier integrity is also affected by vascular pathology. In the past, the pathophysiology and 
genetic basis of Alzheimer’s disease have substantial progress. If it keeps up this pace, multimodal treatment and very 
early identification of patients will become a reality in the future.

Psoriasis
Psoriasis is a disfiguring chronic and common skin condition. In the past 100 years, our understanding of this disease has 
improved fast, and then more effective therapies have also been developed. One hundred years ago, psoriasis was 
recognized as a remitting and relapsing disease in dermatology. It was seen only can temporary remission, but not cure 
after treatment.34 But nowadays, it has been an outdated approach for treating psoriasis as an isolated skin disease. 
Psoriasis is now believed as a systemic immune-mediated inflammatory disease associated with several comorbidities, 
such as cardiovascular disease, psoriatic arthritis and mood disorders.
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During the past report, there are five types of psoriasis in patients such as guttate (droplet) or eruptive psoriasis, which 
is characterised by scaly teardrop-shaped spots, plaque psoriasis (also known as psoriasis vulgaris), pustular psoriasis, 
which can either generalised pustular psoriasis (a rare and serious form of psoriasis), or take the form of palmoplantar 
pustulosis (pustular psoriasis of the palms and soles), erythrodermic psoriasis, which is a rare but very serious 
complication of psoriasis, and plaque psoriasis (also known as psoriasis vulgaris).

Diagnosis of psoriasis is usually made on clinical findings, at the same time skin biopsy is seldom used to diagnose 
psoriasis. People usually use the Psoriasis Area and Severity Index (PASI) score to quantify disease severity of 
infiltration, scaling, thickness, the extent of lesions and erythema in patients with widespread disease.35 Psoriasis can 
be triggered by infections, it is not contagious. The physician in dermatology should enquire more about patient’s history 
for up to 30% of patients in psoriasis develop psoriatic arthritis.36

The function of immune system in psoriasis is now widely accepted by all over the world.37 Genome-wide scans for 
psoriasis have identified predominantly immune-related genes, providing a relation between genetics and immunity.38 

The dysregulated interactions in the immune system with resident cutaneous cell types can influence psoriatic skin 
lesions. Several highly specific therapies have been set by research of the immunopathogenesis in psoriasis. Psoriasis is 
mainly a T-cell-mediated and dendritic cell disease which has complex feedback loops from keratinocytes, vascular 
endothelial cells, neutrophilic granulocytes, antigen-presenting cells, and the cutaneous nervous system. Interest in the 
interleukin-23/Th17 axis in psoriasis is rising now, it has generated several novel targeted therapies.39 As a subset of 
T-lymphocytes expressing interleukin 17, Th17 cells are distinct from the classical Th17 cells, which play a predominant 
role in the pathogenesis for psoriasis and other inflammatory disorders as well.40 Almost every cutaneous cell type with 
complex dysregulation, especially cytokine production and proliferation by epidermal keratinocytes, is affected by the 
interleukin-23/Th17 axis pathway and TNFα pathway.

The management of psoriasis over the past 100 years should be celebrated as an outstanding example of successful 
translational research. The best approach to care patients in psoriasis is an individualised one. We should pay attention to 
improve the physical symptoms of the rash and try our best to increase the quality of patients’ life, empower patients to 
live well.

The Relation Between Psoriasis and Alzheimer
As we all know, Alzheimer’s Disease and psoriasis are both inflammatory disorders, and their relation has been 
investigated.

An increased risk for psoriasis patients to develop Alzheimer’s Disease has been demonstrated by previous studies, 
with a risk ratio ranging from 1.10 to 1.25.41,42 The risk also increases among dementia patients developing psoriasis.43 

But there is a study proved psoriasis had a surprisingly protective function for Alzheimer’s Disease in 2008 (HR=0.54).44 

Furthermore, the risk of developing non-vascular dementia and vascular dementia in psoriasis patients was higher than 
those without psoriasis (RR=1.41, RR=1.13, respectively) according to a recent meta-analysis.45 The link between 
psoriasis and Alzheimer’s disease was investigated in Korea by a population-based case-control cohort study, a slightly 
but significantly increasing level was found of Alzheimer’s disease in psoriasis patients (HR=1.09) than those without 
it.46 One study revealed that psoriasis patients had a higher risk of mild cognitive impairment, such as verbal memory, 
executive function and visuospatial function.47

Pathogenesis
The psoriasis’ and Alzheimer’s disease’s mechanisms is complicated and remain unclear. In psoriasis, dendritic cells and 
activated T cells accumulated producing cytokines such as IL-23 and TNFα, and these cytokines will act on keratino-
cytes. TNF-α can also play a vital role in the pathogenesis of Alzheimer’s disease, exacerbating tau and Aβ pathologies 
in vivo.48 In patients with Alzheimer’s disease TNF blocking agents can improve the cognitive function. During a case- 
control study, patients in psoriasis treated with TNF blocking agents such as adalimumab, infliximab and etanercept have 
a lower possibility for developing Alzheimer’s disease (OR =0.47) than those patients without such treatment.49

One of the most important axis is IL-12/23 axis in psoriasis development, and IL-12/ IL-23 common subunit p40 
targeted by monoclonal antibodies are widely used in treating psoriasis.50 The importance of IL-23/IL-12A axis has been 
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verified in Alzheimer’s disease about the pathogenesis of age-associated inflammation from recent reviews.51,52 At the 
same time, we can find p40 level in cerebrospinal fluid was increased from the mouse model of Alzheimer’s disease, and 
the blockage of p40 improved cognitive deficits and led to fewer Aβ plaques.3

Genetic
Genetic can also be a evidence in the link between psoriasis and Alzheimer’s disease. The strongest genetic risk factor is 
Apolipoprotein E (APOE) for Alzheimer’s disease. APOE, the main cholesterol carrier, can greatly affect tau phosphor-
ylation and Aβ deposition and is related to other neurodegenerative disorders and cardiovascular diseases as well.53 In 
addition, APOE genotypes can also be an independent risk factor for the severity and onset of psoriasis in many 
studies.54–56 During a meta-analysis with seven studies, including 966 psoriasis patients and 1086 controls, it revealed 
that people with ε2 allele could increase the risk, whereas ε3/ε3 genotype or ε3 allele had a decreased possibility to 
develop psoriasis.56 In a study about the genetic overlap between their two diseases, two pleiotropic loci and eight 
polymorphisms were found associated with Alzheimer’s disease and psoriasis.15

During a study from Shougang Liu, their work proposed that STFs (ZFPM2, HLX, ANHX, PPARG and ZNF415) 
mediate the metabolic disorders and initiation of chronic inflammation and increase the risk of developing Alzheimer’s 
Disease in the psoriasis population. ZNF384, potential transcription factor, may modulate STFs ZNF415, ANHX, HLX 
and PPARG, thus subsequently metabolic syndromes and triggering hyperinflammatory states. A potential therapeutic 
method is targeting ZNF384 for treating AD and plaque psoriasis.57

Clinical
From a study Miri Kim in Korea about a nationwide population-based cohort study which discussed the increased risk of 
Alzheimer’s disease in patients with psoriasis. The conclusion proved that compared to elderly (≥65 years) patients (HR 
1.30 vs 1.08, p < 0.0001), middle-aged (40–64 years) was more pronounced. Of course, the incidence of events and 
absolute number were high above 65 years and low under 65. But the people who develop psoriasis at younger ages (40– 
60 years) are more likely to develop AD than age-matched individuals who are not diagnosed with psoriasis. The patients 
more than 40 years with psoriasis should pay attention and even MRI screen for Alzheimer.

Discussion
This paper provided a systematic analysis of the relation between Psoriasis and Alzheimer (Figure 1). Thus far, few 
studies have investigated about the potential association in psoriasis and Alzheimer’s Disease. Most observational studies 
have been cited previously in this review prove that diagnosed psoriasis was associated with subsequent Alzheimer’s 
Disease.

Figure 1 Main common factors associated with psoriasis and neurodegenerative diseases.
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Psoriasis is famous for its great comorbidity associated with different body system and organs. As a result, it is 
essential to analyze the potential connection between this skin disease and neurodegenerative diseases. This possible 
common background includes similar inflammatory cytokines, potential pathogenesis, oxidative stress phenomenon 
(Figure 2) and shared genetic factors. Psoriasis may increase the risk of Alzheimer’s disease.

Of course, although we still cannot determine the correlation between Alzheimer’s disease and psoriasis clearly, this 
review may have some clinical applications in the future. Dermatologists and neurologists should be aware of the 
association between psoriasis and Alzheimer’s disease. If dermatologists observe AD signs or symptoms in patients with 
psoriasis, neurology consultation or referral is needed. When neurologists receive patients with Alzheimer’s disease, 
attention should also be paid to whether they have related skin symptoms. Dermatology consultation or referral is needed 
if necessary.

Undeniably, this review has several limitations. Firstly, we only discussed the relation between psoriasis and 
Alzheimer’s disease. Many other skin diseases which related to inflammation may also be associated with Alzheimer’s 
disease but are not summarized in our review. Secondly, mechanisms of the association between psoriasis and AD have 
not been well illustrated. And the pathogenesis between the two diseases need be illustrated more clearly. We need 
further studies about the mechanisms and pathogenesis of the correlation between psoriasis and AD. Longer follow-up, 
prospective and larger studies are warranted. To complete these contributions mostly rely on the close cooperation among 
neurologists and dermatologists.58

In conclusion, our review has supported that Alzheimer’s disease was associated with an increased risk of psoriasis. 
And then, the patients with psoriasis more than 40 years old need pay attention to the AD. However, large-scale stratified 
research which based on both psoriasis treatment status and severity is still required for the clearer risk of subsequent AD 
and its subtypes as well.

Figure 2 The role of oxidative stress in pathogenesis of psoriasis and neurodegenerative diseases.
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