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Eczema and psoriasis are common inflammatory skin disorders, and each has distinct immune mechanisms that cause the disease
and significantly impact the patients’ lives. Despite their high prevalence, there are many gaps in understanding regarding their
differences and similarities. This study’s aim is to clarify the immune-mediated causes, symptoms, and treatments of the diseases
and their impact on the skin. It will also discuss the topic of eczema’s classification as a hypersensitivity disease compared to an
autoimmune disease like psoriasis. A literature review was conducted for this study that focused on existing knowledge about the
diseases’ pathogenesis as well as recent findings in microbiome research, immunology, and treatments. Literature was collected
using Google Scholar and was chosen based on content, relevance to the study, and date. Key findings of the study were that
eczema is primarily driven by IgE-mediated reactions, cytokine and signal reactions, and skin barrier dysfunction. Psoriasis is
associated with Th1 and Th17 cell pathways, antimicrobial peptides (AMPs), and the subsequent immune reactions, contributing
to chronic inflammation and keratinocyte proliferation. Additionally, the role of other skin microbes was explored as a cause in
both diseases, influencing severity and developing treatments. These findings benefit understandings of the pathophysiology of

eczema and psoriasis, and highlight the need for further research into immune mechanisms.
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Introduction

The body’s largest and one of the most important organs, the
skin, has many layers to it, both physically and in its function-
ing. The skin is composed of three main layers: the hypoder-
mis, the dermis, and the epidermis, listed from the deepest to
the most superficial layer!. Various skin conditions, such as
eczema and psoriasis, can develop as a result of damage to the
skin or predisposed genetic conditions.

Eczema, which refers to atopic dermatitis in this paper, is
the most common inflammatory skin disease in the world,
with a global cumulative lifetime prevalence of about 7-10%,
which is dependent on location, environmental conditions, and
population characteristics?. It is characterized by red, in-
flamed, and often itchy skin or eczematous lesions. A con-
dition distinct from eczema is psoriasis, another inflammatory
skin disease that has overlapping symptoms with eczema, but
is significantly less common, with a prevalence around 2 to
3%, though the prevalence fluctuates based on country. Psori-
asis is chronic and can be identified by itching, burning skin,
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and red or white skin plaques, which often appear during flare-
ups, similar to eczema®. These two diseases are often mixed
up for many reasons, including their similar manifestations.
However, their treatments and pathogenesis, especially the im-
mune mechanisms that cause the diseases, make them very
distinct. Eczema is an atopic and allergic disease, while pso-
riasis is an autoimmune disease. Their classifications are one
of their major differences; however, some of the ways eczema
is mediated resemble those of an autoimmune disease. This
brings about another question regarding eczema’s classifica-
tion as an allergic disease. Under the Coombs and Gell classi-
fications for hypersensitivity reactions, a type 1 hypersensitiv-
ity reaction is immunoglobulin E (IgE)-mediated and occurs
when the body is exposed to an antigen and responds with
several immune reactions. A common reaction is the degran-
ulation of mast cells and basophils, which leads to the release
of mediators such as histamine®. Atopic dermatitis is not a
classic type I hypersensitivity. Type 1 hypersensitivity reac-
tions can be seen as a result of the immune system’s overreac-
tion to an allergen or trigger, which can contribute to charac-
teristics of eczema, such as pruritus and inflammation. How-
ever, other symptoms of eczema, such as barrier dysfunction,
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involve other immune pathways and type 2 inflammation. Ad-
ditionally, comorbidities of eczema, like allergic rhinitis and
asthma, often have mechanisms that fall under the type 1 hy-
persensitivity category, but also involve other pathways=>. A
type 4 hypersensitivity reaction is delayed and typically T-cell
mediated. Allergic contact dermatitis (ACD) is another con-
dition that typically falls under the term “eczema”, but is sep-
arate from atopic dermatitis, which is what this paper mainly
addresses. ACD is commonly associated with type 4 hyper-
sensitivity reactions.

Psoriasis, however, is not a hypersensitivity reaction. It is
an autoimmune disease caused by the excessive production of
keratinocytes, the cells that make up most of the epidermis,
the top layer of the skin. Psoriasis has a strong genetic link
and involves both the innate and adaptive immune system, es-
pecially T-cells®.

This paper will outline the similarities and differences be-
tween eczema and psoriasis in their pathogenesis, symptoms,
and treatments. The paper will also analyze how eczema’s
overlapping immune mechanisms complicate its traditional
frameworks.

Classifications and implications of eczema and psoriasis

The complexities around the classification of eczema and its
relationship to psoriasis and autoimmunity emphasize gaps in
our understanding of these diseases. Eczema (AD in this pa-
per) is primarily categorized as an atopic, allergic condition
associated with type 2 inflammation and, commonly, IgE-
mediated sensitization. However, emerging connections can
be made between its pathogenesis and autoimmunity because
of its autoimmune-like mechanisms. This challenges tradi-
tional classifications of eczema, especially taking into account
the presence of IgE autoantibodies and other autoimmune-
like factors that may contribute to eczema. However, eczema
should not be considered an autoimmune disease. Addition-
ally, ACD is another condition that falls under the broader
“eczema” term but is separate from AD, and ACD is asso-
ciated with type 4 delayed hypersensitivity reactions. The
overlapping immune pathways in eczema and psoriasis sug-
gest common etiological factors, particularly in the skin mi-
crobiome and in systemic inflammation. Despite the pro-
posed autoimmune-like mechanisms in some cases of eczema,
eczema is still a mainly atopic allergic disease.

Pathogenesis of eczema and psoriasis

The pathogenesis of eczema and psoriasis illustrates two very
different mechanisms, yet in some places, they do overlap.
While it has been difficult to know exactly what is occurring
underneath the surface to cause these conditions, it is widely
known that they are caused by overreactions in the immune
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Fig. 1 File:502 Layers of epidermis.jpg. (2025, August 24). Wiki-
media Commons. Retrieved September 5, 2025, from https://
commons.wikimedia.org/w/index.php?title=File:
502_Layers_of_epidermis. jpg&oldid=1077204057.

system and skin barrier dysfunction.

The three layers of the skin form an intricate and irreplace-
able network and barrier. It fights against allergens, pathogens,
ultraviolet (UV) lights, chemicals, injury, and other external
threats. The hypodermis is the deepest layer of skin and is
mostly made up of fat and tissues. It contains sensory neurons,
glands, and hair roots. On top of the hypodermis is the dermis,
which has two layers of connective tissue and is made up of
tough collagen fibers that make the skin strong and stretchy'’.
The topmost layer, the epidermis, is separated into five lay-
ers of its own (see Figure 1): the stratum basale, the stratum
spinosum, the stratum granulosum, the stratum lucidum, and
the stratum corneum. The basement membrane separates the
stratum basale from the top of the dermis.

Stem cells in the stratum basale produce keratinocytes,
which are the predominant cells present in the epidermis. Ker-
atinocytes produce keratin and lipids that form the skin’s epi-
dermal barrier and enable ultraviolet B (UVB) light absorp-
tion, which contributes to the activation of vitamin D.

Keratinocytes can be found in the stratum spinosum, along
with dendritic cells, including Langerhans cells, which act as
the skin’s first line of defense and work to drive inflammation.
In the skin of individuals with eczema, there is an increased
amount of these cells?. Dendritic cells are also major con-
tributors to the uncontrolled inflammation seen in psoriasis-=.
The stratum granulosum is composed of several layers of cells,
flattened keratinocytes, keratohyalin granules, and lamellar
granules. The process where the skin begins to become wa-
terproof and produce keratin is keratinization, and continues
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throughout the rest of the layers of the skin. However, kera-
tinization and its results can be affected by gene mutations re-
lated to eczema and psoriasis or keratinocyte damage, which
may lead to inflammation and problems with the skin.'*.

The thickest and most superficial layer of the epidermis, the
stratum corneum, is made up of corneocytes, which are anu-
cleated keratinocytes that have completed keratinocyte differ-
entiation. Corneocytes still retain keratin filaments within a fi-
laggrin matrix. This layer serves a crucial role, acting as more
than just the first physical barrier, but also the first line of de-
fense in the skin. To defend the skin, keratinocytes deeper
in the skin release defensins, anti-microbial peptides (AMPs)
that are a part of the innate immune system that keeps the skin
healthy 210,

The skin’s role in eczema

The pathogenesis of eczema is driven by various factors,
which include skin defects, microbiome, IgE autoantibodies,
and the itch—scratch cycle. Eczema is caused by defects in the
skin barrier and extreme immune reactions. In healthy skin,
the stratum corneum is effective in keeping out intruders such
as allergens and pathogens. However, in eczema, the skin bar-
rier is compromised, and the allergens and pathogens can get
through the skin, leading to increased immune reactions!,
Mutations in the FLG gene (filaggrin gene), which encodes
the protein filaggrin, cause reduced expression of filaggrin‘2,
A deficiency in filaggrin causes increased permeability in the
epidermal barrier and, therefore, increased immune activation
and responses. The balance of fat in the skin is also disreg-
ulated, causing the skin to lose moisture. However, a lack
of filaggrin does not always cause eczema, and eczema is not
always the result of a filaggrin deficiency. Filaggrin-2 (FLG2)
is also linked to the skin barrier, and its presence is minimized
in some dermatitic skin, but it is not proven to be as prominent
in eczema specifically#. Keratinocytes and a family of ser-
ine proteases they secrete called kallikreins (KLK) are also
thought to be involved in the pathogenesis of eczema, one
specific kallikrein, KLK7, being required in eczema’s chronic
itching'l”. The itch-scratch cycle of eczema is a vicious loop
that damages the skin and is a significant challenge in manag-
ing eczema. The structure of eczematous skin is disrupted in
different ways, therefore causing problems in the skin barrier.
When keratinocytes in the skin release cytokines, interleukins,
and proteins, nerve fibers in the skin are activated and send
messages to the brain through the spinal cord. When the brain
receives these messages, it causes the hands to scratch as a re-
action to the discomfort. This, in turn, activates the part of the
brain responsible for reward mechanisms, providing tempo-
rary relief and satisfaction from itching. Although scratching
is damaging to the skin and can cause symptoms of eczema to
worsen, the brain has already associated itching with a feeling

of satisfaction'!®. Typically, mast cells are the culprit of caus-
ing itching, especially in IgE-dependent, allergic conditions
such as eczema. When mast cells degranulate as a response
to stimuli, they release histamine, which triggers inflamma-
tory responses, especially itching”. Antihistamines block
the histamine receptor (HIR), relieving some itch. However,
antihistamines are not as efficient in blocking eczema itch,
suggesting that different nerves and receptors are involved in
eczema than in typical histamine itch reactions. Two nerves
in the brain, gamma-aminobutyric acid (GABA) nerves and
dopaminergic (DA) nerves, are associated with causing the
uncomfortable and satisfactory feelings in the eczema itch'Z,
A more recently recognized aspect of eczema and psoriasis is
the role the skin’s microbiome plays. When unbalanced, the
skin microbiome can cause eczema and psoriasis, making it a
promising target for new treatments. Both diseases involve
harmful bacteria found in the microbiome: Staphylococcus
aureus in eczema and Streptococcaceae in psoriasis. The skin
is more than just a barrier that keeps out intruders like bacte-
ria—it has its own ecosystem of bacteria, fungi, viruses, and
other microbiota, the microbiome. Symbiotic microbes found
on the skin, or commensals, support the skin barrier by help-
ing it break down natural products and supporting its repair
and formation mechanisms. Microbial diversity is critical in
healthy skin; a greater balance of microbial diversity can be
an indicator of healthy skin. The skin is able to limit bacte-
rial growth through its high salt concentration, low pH, and
production of antimicrobial peptides (AMPs), which are pro-
duced by keratinocytes and sebocytes. When imbalances to
the skin’s microbiota, dysbiosis, occur, especially in skin with
eczema, there is a lower microbial diversity and therefore less
healthy skin. While S. aureus is a bacterium found commonly
on the skin, a higher abundance of S. aureus is associated with
a higher severity of eczema. It can weaken the skin barrier by
releasing superantigens, enzymatic toxins, adhesins, and pro-
teases. S. aureus also forms biofilms, which protect the bacte-
ria against immune responses and external factors that might
be able to harm the microbe, such as antibiotics and antifun-
gal treatment. This creates a challenge when using antibiotics
or antifungals as a treatment against S. aureus; however, sci-
entists are exploring other methods involving other factors in
eczema'®. These biofilms are important in eczema, and their
production is positively correlated with the severity of eczema.
Additionally, it is found that the strain variations of Staphylo-
coccus bacteria, such as Staphylococcus epidermis, influence

the formation of biofilms and the severity of eczema'.

The skin and gut microbiome in psoriasis

In contrast to eczema, the relationship between the pathogen-
esis of psoriasis and the skin’s microbiome remains inconclu-
sive. Despite many studies conducted and much data gathered,
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Fig. 2 Diagram comparing the healthy skin microbiome and the mechanisms in the microbiome that regulate the pathogenesis of atopic
dermatitis. Adopted from Figure 2 of Kim et al., 2023. On the left is an image of reactions occurring in healthy skin, with proper skin
homeostasis. Levels of S. aureus, thymic stromal lymphopoietin (TSLP, an alarmin), and Th2 cytokines are lower, and the levels of anti-
microbial peptides (AMPs) are up. The layers of the skin are even and form a barrier against pathogens, with a healthy skin microbiota. On
the right side is an image of what may occur in the skin of an individual with atopic dermatitis and dysbiosis in the skin. The levels of S.
aureus are up, and the skin microbiota and S. aureus are penetrating a damaged skin barrier. Biofilm from S. aureus points to keratinocytes, the
delta toxin, superantigens, Langerhans cells (LCs), and aureolysin, which contributes to the virulence of S. aureus. The keratinocytes have an
arrow pointing to TSLP, which has a red arrow signaling upregulation. This symbolizes the release of alarmins like TSLP when keratinocytes
are damaged, leading to the upregulation of Th2 cytokines (pictured in the bottom left of the right image, with a red arrow pointing up).
Additionally, the delta toxin and superantigens are pointing to the mast cell degranulation, which is upregulated, contributing to inflammation,
and the LCs are pointing to the Th2 cytokines, which have an upregulated activity leading to the downregulation of AMPs, CAMPs, and beta
defensins, which are part of the innate immune response and are important in keeping the skin healthy. The LCs also point to increased Th2
differentiation and inflammation, which are commonly seen in atopic dermatitis.

conflicting findings and different sampling methods contribute
to discrepancies and limit reliability and reproducibility in re-
search about the role of microbiota in psoriasis. However,
through association studies and examining the possible mech-
anisms behind psoriasis, tentative links can be made between
an increase in the abundance of the Streptococcus microbe on
the skin and the development of psoriasis?’. It is found that
there were slightly higher rates of Streptococcus in psoriatic
lesions compared to normal skin“%*22, In another study, it was
found that there was a slightly greater frequency of Strepto-
coccaceae in lesional psoriatic skin than in lesional eczema-
tous skin and normal skin. On the other hand, there was
also a much greater frequency of Staphylococcaceae found in
eczematous skin than in psoriatic lesional skin®®. Even these
associations, though, may also be attributed as a consequence
of the inflammatory microenvironment of a skin lesion in pso-

riasis. The gut microbiome plays a role in the pathogenesis
of psoriasis as well and helps regulate the immune system.
Dysbiosis in the gut affects how microbes can work together
and can also result in increased gut permeability. This allows
more foreign substances to enter the body and the dislocation
of microbial antigens and their byproduct metabolites into the
blood. This triggers an immune reaction, causing inflamma-
tion in the gut and throughout the body. Inflammation in the
skin worsens psoriasis making dysbiosis in the gut micro-
biome part of psoriasis’s pathogenesis“®.

Immune-mediated responses in eczema and psoriasis

Eczema and psoriasis are not just defects in the skin bar-
rier; however, immune-mediated responses cause and sustain
chronic inflammation, driving long-term symptoms for both
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diseases. Once the skin barrier is already impaired, dam-
aged keratinocytes release alarmins, a protein and subgroup
of DAMPs (damage-associated molecular patterns), that cause
inflammation in response (See Figure 2). Significant alarmins
in eczema’s immune response include IL-1f3, IL-25, IL-
33, and thymic stromal lymphopoietin (TSLP). TSLP acti-
vates dendritic cells and induces expression of OX40 ligand
(OX40L), driving naive T-cells to become Th2 cells. Activated
Th2 cells produce cytokines such as IL-4, IL-5, and IL-13,
which amplify the immune responses. In parallel, dendritic
cells process and present environmental antigens, further rein-
forcing Th2 skewing. Innate lymphoid cells (ILC-2s) produce
IL-5 and IL-13, which recruit eosinophils and are involved in
stimulating nerves to cause itching, respectively. This reaction
strengthens the type 2 immunity response and boosts IgE pro-
duction. As inflammation continues in the skin, additional T
helper cells (Th1, Th17, and Th22) and their respective inter-
leukins contribute to long-term inflammation and symptoms,
though the exact role and activation of Th1l and Th17 cells are
not fully clear®. Many patients with eczema have IgE autoan-
tibodies that bind to self-antigens. When the autoantibodies
bind to self-antigens, histamine and cytokines are released and
cause inflammation®>. A study reported in 2009 found that
there are at least 140 proteins that can act as IgE-binding self-
antigens, and there are almost certainly more to be found. This
proves that eczema may have autoimmune-like mechanisms,
and also contributes to the idea of autoallergy, an autoimmune
reaction that involves IgE. However, there is no proven causa-
tion to back this, only correlation and an overlap with autoim-
munity. This gap in data is an important area to focus on for
future research®'2%, Future studies could explore more about
how IgE autoantibodies affect eczema and how they interact
with other antigens to contribute to the disease’s pathology.
The specific cause that triggers the activation of faulty immune
cells is not fully known or understood. However, many peo-
ple with psoriasis also have a family history of psoriasis, sug-
gesting genetics as a probable factor. Some genes are already
known to be involved in psoriasis’s development; psoriasis is
strongly associated with the HLA-C locus®%, Keratinocytes,
dendritic cells, and T-cells have key roles in the pathogene-
sis of psoriasis. As seen in Figure 2, damaged keratinocytes
release antimicrobial peptides (AMPs), proteins that are part
of the innate immune system. Cathelicidin antimicrobial pep-
tides (CAMPs) are a type of AMP whose production is upreg-
ulated when there is epithelial damage. CAMPs cause den-
dritic cells to activate an immune response. Cytokines like
IL-12 and IL-23 are released, leading to prolonged inflamma-
tory responses. These cytokines encourage T helper cells to
become Th1 and Th17 cells. Cytokines increase inflammation
by calling in more immune cells, and cause skin cells to divide
and grow more rapidly than usual, leading to thickened skin.
Keratinocytes further contribute to inflammation by creating

more inflammatory signals. This creates a loop of more im-
mune activation and, consequently, inflammation. The result
of these reactions is the clinical manifestations of psoriasis:
acanthosis, or thickened skin, the Auspitz sign, or pinpoint
bleeding, and other symptoms of psoriasis=25.

Immune components in psoriatic skin
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Fig. 3 Immune cells in the epithelial immune microenvironment of
psoriasis: emerging therapeutic targets - Scientific Figure on Re-
searchGate. Available from: https://www.researchgate
.net/figure/Inflammatory-role-of-innate-and
—adaptive-immune-cells—-in-Psoriasis_fig2_37
7528087|[accessed 16 Aug 2025]. This figure shows the immune
responses involved in psoriatic skin. Various factors can start the re-
actions found in psoriasis. In this figure, damaged keratinocytes (top
left) activate dendritic cells and macrophages, leading to the produc-
tion of IL-23 and TNF-a. These activate the Th17 and Th22 cells.
In the center, Th17 cells producing IL-17A/F and the excessive sig-
naling of IL-17 form a positive feedback loop. Th22 cells contribute
to keratinocyte proliferation and the formation of psoriatic plaques.
This, plus TNF-a and IFN-7, feeds into the inflammatory response.

In eczematous skin, red, dry, and itchy skin is very com-
mon. Some more severe cases of eczema might show swollen
and inflamed skin, oozing or bleeding rashes, discolored skin,
and lichenification, which is when the skin becomes hardened
and leathery. Erythematous papules are often found in in-
fants and are red, small bumps on the skin. Dennie-Morgan
lines are an extra fold of skin that can be found below the
lower lid. An increased number and depth of skin creases
(hyperlinear palms) can also be observed2"2%, Symptoms of
eczema (atopic dermatitis) are usually found in flexural sur-
faces, such as the inner elbow, back of the knees, and the
neck. It can also be found in the hands (hand eczema), on
the ankles and feet, and around the eyes“”. Comorbidities
of eczema include allergies (food allergy), allergic rhinitis,
and asthma?. In addition, eczema is associated with men-
tal health diseases (e.g., attention-deficit hyperactivity disor-
der (ADHD), depression, and anxiety) and other immune-
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Table 1 Comparison of symptoms in eczema and psoriasis

Eczema Psoriasis Similarities
Red and dry | Thick, cracked, | Itchy skin 2712y
skin”? and red skin that
may bleed?’
Rashes  (may | Erythematous Lichenification*
ooze fluid or | patches with sil-
bleed when | very plaques?/3V
scratched) 22
Erythematous Pus-filled lesions | Poor sleep qual-
papules>” (in pustular psori- | ity227
asis)=0
Swelling?132 Fissured tongue
(in oral psoria-
sis)=
Hyperlinear Thick, pitted
palms=? nails
Dennie-Morgan | Auspitz sign (pin-
lines>? point bleeding)=?
Discolored
skin31 32
Inflamed skin®

mediated diseases (e.g., inflammatory bowel disease, rheuma-
toid arthritis, alopecia areata, and vitiligo) 2 Inflamed red skin
with white skin plaques is a well-known symptom of psoriasis,
and other symptoms include thick, cracked, red, and bleeding
skin, itchy skin, lichenification, thick, pitted nails, and poor
sleep quality. In specific types of psoriasis, different symp-
toms might present=1"33, Types of psoriasis are plaque psoria-
sis, guttate psoriasis, pustular psoriasis, inverse psoriasis, and
erythrodermic psoriasis. Psoriasis can present on the tongue,
on the scalp, on the nails, on the feet, and most commonly,
on extensor surfaces such as the knees and elbows. Plaque
psoriasis is the most common type of psoriasis, presenting as
red skin patches with white plaques. Guttate psoriasis is char-
acterized by small red dots on the limbs and trunk. Pustular
psoriasis causes pus-filled spots on the skin, usually appearing
on the hands and feet, but sometimes across the body. Inverse
psoriasis is red and smooth psoriasis found in intertriginous
areas that have folds of the skin. Erythrodermic psoriasis is a
very severe and painful type of psoriasis that causes red and
scaly skin all across the body=1*2, Psoriasis is also associ-
ated with rheumatoid arthritis, hypocalcemia, psoriatic arthri-
tis, other autoimmune diseases, sleep apnea, and metabolic
disease”. People with psoriasis are at a higher risk of develop-
ing cardiovascular diseases>. Obesity is a risk factor for pso-
riasis®. Similarities and differences between the symptoms
of eczema and psoriasis can also be seen in Figure 4. Both

diseases share common symptoms like itchy skin, lichenifica-
tion, and poor sleep quality. However, more distinct symp-
toms of eczema, but not psoriasis, include hyperlinear palms
and Dennie-Morgan lines. Some symptoms seen in psoria-
sis, like the Auspitz sign, fissured tongue, silver plaques, and
thick, pitted nails, are not seen in eczema.

Treatments

Significant differences and similarities can be seen in the
treatments for eczema and psoriasis, showing how treatments
and therapies are influenced by the distinct immune-mediated
causes of each disease (reference Figures 5 and 6). Treatments
for eczema range from topical creams to drugs to therapies.
Most commonly used, moisturizers and topical corticosteroids
help maintain healthy skin in eczema. Emollients, including
ointments and creams, are all topical treatments that are en-
couraged to be implemented in daily routines. Topical cor-
ticosteroids range in strength and can be over-the-counter or
prescription medications, and target the immune system. New
research is helping develop steroids and drugs that target the
microbiome. Immunosuppressants like calcineurin, JAK, and
TNF inhibitors are also effective treatments. A drug called
dupilumab was found to have the ability to block IL-4 and IL-
13 and reverse molecular disease pathways in the skin, prov-
ing that eczema is more than just a barrier defect. Newer or
currently evolving treatments include phototherapy, UV treat-
ments, and pre-/pro/post-biotics22%3433 - Similar to eczema,
psoriasis’s treatments involve corticosteroids, emollients, cal-
cineurin inhibitors, and phototherapy. Other treatments in-
clude therapies, oral treatments, and vitamin D analogs. Bio-
logic therapies are more common in psoriasis than in eczema,
with there being at least 10 effective, approved drugs for treat-
ing psoriasis, and more being experimented with%, Biologic
drugs are considered to be much more developed and effective
for treating psoriasis. Treatments can have negative effects as
well. In eczema, some treatments may cause burning, skin at-
rophy, flu-like symptoms, and striae"®. In treatments for psori-
asis, adverse effects such as cutaneous atrophy, telangiectasia,
and striae were found=".,

Table 2 Comparison of treatments for eczema and psoriasis

Eczema Psoriasis

Biotics (pre/pro/post-biotics) Vitamin D analogs

Phototherapy Topical corticosteroids
Topical corticosteroids Phototherapy
Immunosuppresants Immunosuppresants
Biologic drugs Biologic drugs

Phototherapy as a treatment for eczema can be effective
when topical corticosteroids are insufficient, depending on the
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Table 3 Chart of some common corticosteroids used to treat both
eczema and psoriasis, ordered based on general potency (least potent

at the top, most potent at the bottom)=%.
Corticosteroid Potency
Hydrocortisone 1% Mild
Hydrocortisone butyrate 0.1% Mild-moderate
Betamethasone valerate 0.1% Moderate
Triamcinolone acetonide 0.5% Moderate-potent
Betamethasone dipropionate 0.05% | Potent
Halobetasol propionate 0.05% Very potent
Clobetasol propionate 0.05% Very potent

severity of the disease. The concentration of each corticos-
teroid used in the treatments also impacts how potent the treat-
ment is, and the order of potency in the list of corticosteroids is
a generalized list. Additionally, moisturizers, ointments, and
creams are all examples of common vehicles of drug deliv-
ery, and the type of vehicle used can impact the effectiveness
of the treatment"?. Tt can be seen that eczema and psoria-
sis have similar general treatments, but the specific treatments
used differ for each. The exact comparison of efficacy be-
tween specific treatments is a gap in research. Generally, top-
ical treatments are most helpful in mild cases, while therapies
and biologics are most effective in more severe eczema and
psoriasis.

Comparison of eczema and psoriasis

Both eczema and psoriasis derive from damaged skin bar-
riers and involve inflammation. Eczema is more connected
to skin barrier dysfunction and environmental triggers, while
psoriasis is more connected with immune dysregulation. In
eczema, allergens are able to penetrate the damaged skin,
which leads to cytokine-induced inflammatory reactions. Ad-
ditionally, mutations in the FLG gene, which lead to the loss
of filaggrin in the skin, and dysbiosis in the skin microbiome
can also contribute to damage to the skin and contribute to the
development of eczema. The Streptococcaceae bacteria in the
skin are associated with some types of psoriasis. Dysbiosis in
the gut microbiome is also being studied as a factor in psori-
asis. In the pathogenesis of atopic dermatitis, damaged ker-
atinocytes release alarmins to begin a reaction that leads to T-
cell differentiation and type 2 inflammation. In other pathways
relating to other types of eczema, such as contact dermatitis,
reactions lead to immune responses associated with type 4 hy-
persensitivity. Th2 is the most involved in eczema’s patho-
genesis, but Thl, Th17, and Th22 also contribute. Eczema
is characterized more by itchy and inflamed skin. In psoria-
sis’s pathogenesis, keratinocytes, dendritic cells, and T-cells
are important. Many factors, such as AMPs, viral DNA, and

cytokine signaling cascades, lead to inflammation and ker-
atinocyte hyperproliferation. These contribute to the appear-
ance of psoriasis: scaling and thickened skin. Eczema’s co-
morbidities include allergic rhinitis, asthma, and other allergic
diseases. Rheumatoid arthritis is a comorbidity shared by both
diseases, though it is more strongly associated with psoriasis
than eczema. Both are also linked to an increased risk for
other inflammatory diseases. Other comorbidities of psoriasis
include psoriatic arthritis and metabolic diseases. Their treat-
ments both include corticosteroids, emollients, immunosup-
pressants, and biologic drugs, though there are more biologic
therapies approved for psoriasis.

Effects of eczema and psoriasis on the skin

Eczema and psoriasis have significant impacts on the skin and
how it is able to function because of both its short-term and
long-term impacts. Immune reactions in the skin and bacterial
infections cause the skin barrier to become damaged, which
allows bacteria, fungi, and viruses to enter the skin more eas-
ily, increasing the risk of getting infections. The prolonged
dryness of the skin leads to the skin having a decreased abil-
ity to keep moisture=?. Skin texture and appearance can also
change, leading to hyperpigmentation or discoloration, and
in some cases, scarring, especially where scratching has oc-
curred.

Methods

Differences and similarities between the pathogenesis, clas-
sifications, symptoms, and treatments in eczema and psori-
asis were discussed through a literature review Key terms

9

such as “the skin in eczema and psoriasis”, “pathogenesis of
eczema”, “pathogenesis of psoriasis”, “filaggrin in eczema”,
“filaggrin in psoriasis”, “the skin microbiome in eczema”,
“the skin microbiome in psoriasis”, “hypersensitivity reac-
tions in eczema”, “psoriasis autoimmunity”’, “autoimmunity
in eczema”, “IgE in eczema”, “symptoms and treatments for
eczema”, and “symptoms and treatments for psoriasis” were
used. Databases such as Google Scholar and PubMed were
searched using key terms to find research papers, papers cov-
ering experiments, peer-reviewed government articles, and lit-
erature reviews covering eczema and psoriasis only. The date
of publication for the pieces of literature used was limited to
1983 at the earliest, and onward to ensure more recent, rele-
vant, and accurate information was being used, while also in-
cluding literature covering the foundations of a topic when it
was first introduced or discovered. For information about the
effect of the skin’s microbiome in eczema and psoriasis, as
well as developing treatments and new ideas, only literature
from 2019 onward was used. Websites, blogs, and non peer-
reviewed sources were excluded. Information relevant to the
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Table 4 Key papers used

Paper

Key Findings

Atopic Dermatitis by Weidinger, S., et al.2

This paper provided information on all aspects of atopic dermatitis, including preva-
lence, risk factors, comorbidities, pathophysiology, symptoms, treatments, and preven-
tion. For the pathophysiology of atopic dermatitis, the paper found that a mutation of
the FLG gene is the strongest genetic risk factor. The paper includes connections be-
tween atopic dermatitis and epidermal barrier dysfunction, immune pathways including
cytokines and T-cells, and skin microbiota dysbiosis. Symptoms, treatments, and pre-
vention are all explained thoroughly in the paper and cover multiple different symptoms
and options for treatment and prevention.

Psoriasis by Greb, J. E., et al. 3

This paper provided information about the prevalence, risk factors, comorbidities,
pathophysiology, symptoms, and treatments of psoriasis. Included was the immune
responses behind psoriasis, the inflammatory responses, and T-cells as mediators. Treat-
ments discussed included various therapies and medications. The paper also highlights
the importance of further research on psoriasis.

Exploring the repertoire of IgE-binding self-

The key finding of this paper was the identification of at least 140 possible IgE self-

antigens associated with atopic eczema by
Zeller, S., et al.*°

binding antigens associated with eczema.

topics of the literature review being written were recorded and
organized into categories to be used in specific parts of the
literature review (the skin, pathogenesis of both eczema and
psoriasis, filaggrin, the skin’s microbiome in both diseases,
hypersensitivity reactions, autoimmune diseases, treatments,
symptoms, and diagnosis for eczema and psoriasis, compar-
isons and classifications). Gaps in data or information, along
with new approaches to treatments for eczema and psoriasis
based on new ideas in areas such as the skin microbiome, were
also identified and included.

Conclusion

This paper has provided a review of the pathogenesis of
eczema and psoriasis and a comparison of the two. Ad-
ditionally, important aspects regarding the classification and
immune-mediated mechanisms underlying eczema and psori-
asis were discussed. Both diseases have similar inflammatory
pathways involving T-cells and cytokine signaling. Eczema is
more driven by skin barrier dysfunction and environmental al-
lergens, whereas psoriasis is driven by immune dysregulation,
classifying it as an autoimmune disease. This overall supports
the fact that eczema is primarily an allergic, atopic disease
with some overlapping factors with autoimmune diseases that
do not fit strictly into one category. These findings address the
main research goal, though not with completely solid conclu-
sions, because of many gaps in knowledge in some areas. Nu-
ances discovered suggest more complex relationships between
the overlap of immune mechanisms and emphasize the impor-
tance of continued research. Several limitations of the study
include limited research on the skin microbiome, specifically
in psoriasis, the limited scope of the literature review, and the

inability to cover all relevant studies that could provide addi-
tional insights. Relying on existing literature, experimental in-
formation, and data limits the ability to draw definitive conclu-
sions. The exploration of eczema and psoriasis, and skin mi-
crobiome treatments can be a great benefit to research and for
patients. This multidisciplinary approach combines dermatol-
ogy, immunology, and the study of the microbiome. It will
help decode the complexities of skin disorders like eczema
and psoriasis and bring positive outcomes for patients.
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