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Psoriasis and Periodontitis —
Shared Inflammatory Mechanisms

and Clinical Implications
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SUMMARY

Psoriasis is a chronic, autoimmune, genetically determined and frequently re-
curring skin disease characterized by specific clinical features in the form of er-
ythematous squamous plaques. The development of psoriasis is influenced by
genetic and environmental factors, as well as a complex inflammatory cascade.
To this day, there is no precise information identifying the main trigger of the in-
flammation and formation of psoriatic plaques. In patients suffering from psori-
asis, an increased prevalence of periodontitis has been observed. Severe forms
of periodontitis are the 6" most common chronic disease, with a prevalence
of 11.2% and affecting more than 800 million people worldwide. The chronic
inflammation and immune mechanisms involved in the development of this dis-
ease remain a subject of ongoing research and the search for key therapeutic
options. In this review paper, we explored the relationship between the chronic
inflammatory immune processes underlying psoriasis and periodontitis, as well
as the potential frequency and possibility of triggering the onset of a multisys-
tem disease, such as psoriasis, in patients with periodontal disease.
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and the first one to mention and describe it was
Hippocrates®.

Psoriasis is a disease that occurs worldwide,
affecting both sexes equally with a global prev-
alence of approximately 2%. It is more common
among Europeans and Caucasians compared
to people of African ancestry, in whom the

Introduction

Psoriasis is a chronic, inflammatory, multifactori-
al systemic disease that primarily affects the skin
and joints, but it can be related to other organs,
such as those of the cardiovascular system, etc. It
has been a very well-known disease for centuries
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prevalence is approximately half as frequent?.
According to research, less than 20% of coun-
tries have epidemiological data on the number
of patients with psoriasis, and a consistent in-
crease in the number of affected individuals has
been recorded. In the Chinese population, an
increased BMI has been observed in as many as
63% of psoriasis patients compared to the control
population and it is associated with at least one
comorbidity. This indicates that psoriasis is not
just a disease related to skin changes, but rather
a systemic disease3.

With the advancement and development of
science and medicine, it has become clear that
psoriasis is not merely a disease limited to the
skin, but rather a multisystem autoimmune dis-
ease caused by chronic inflammation through-
out the body, and one that may be mediated by
genetic mutations?S. In 1985, Hensel and Chris-
topher theoretically classified psoriasis into two
types. Type 1 occurs earlier in life, presents with
a more severe clinical course and is more fre-
quently associated with the HLA-Cw06 genetic
mutation. Type 2, on the other hand, refers to
“adult-onset” psoriasis, which typically appears
later in life (around the ages of 60 to 65) and is
characterized by a milder clinical presentation
without the presence of the mentioned HLA gene
mutation.

Psoriasis presents in several clinical forms.
The most common is plaque psoriasis, character-
ized by erythematous, scaly plaques with super-
ficial white-silver scales, typically affecting the
elbows, knees, lower trunk, intergluteal region
and scalp (Fig. 1). Guttate psoriasis appears as
droplet-shaped lesions, is most common in chil-
dren and can be triggered by bacterial throat in-
fections. The lesions usually begin on the trunk
and spread centrifugally. Inverse psoriasis affects
intertriginous areas, such as the axillae, popliteal
fossae, the groin and other skin folds. Erythrod-
ermic psoriasis is a severe form that may develop
in untreated cases, often in patients with limited

awareness or resources for disease management.
Psoriasis can also involve the nails. Nail psoria-
sis is characterized by changes in the fingernails
and toenails, which may be localized to a single
nail and present as punctate depressions, spots
or onycholysis?3.

The typical histological characteristics of
psoriasis can be observed in both the epidermis
and dermis. The epidermis shows acanthosis (a
thickening of its outermost layer) with paraker-
atosis (the presence of nucleated corneocytes)
and elongated rete ridges, giving it a “comb-like”
appearance as the enlarged dermal papillae ex-
tend upward. The granular layer of the epider-
mis is either very thin or absent, and there is
an increased number of mitotic figures above
the basal layer. In the parakeratotic superficial
layer, clusters of neutrophils known as Munro’s
microabscesses can be seen and they sometimes

FIG. 1. Psoriatic plaque
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form larger pustules referred to as Kogoj’s pus-
tules. The dermal papillae contain dilated cap-
illaries, which are responsible for the Auspitz
phenomenon; when psoriatic plaque is scraped,
pinpoint bleeding occurs from these vessels. The
dermis also shows an inflammatory infiltrate
composed mainly of mononuclear cells, along
with neutrophils, mast cells and lymphocytes*.
Psoriasis is a clinical diagnosis, and a biopsy of
skin changes is not necessary, but can be used
to confirm the diagnosis®*.

The severity and extent of the disease are as-
sessed using standardized tools currently avail-
able and applied during the patient’s physical
examination. The Body Surface Area (BSA) scale
is used to estimate the percentage of the body
surface affected by skin lesions, where 1% cor-
responds to the area of the patient’s palm®. The
Psoriasis Area and Severity Index (PASI) scale
incorporates the previously mentioned BSA, as
well as the presence of erythema, plaque indu-
ration and scaling on the plaque surface. Each of
these parameters is scored from 0 to 4, and com-
bined with the affected body surface area, they
yield a total score indicating the severity of the
clinical presentation as determined by physical
examination®. In addition to these two tools, it is
also necessary to include the patient’s subjective
perception, which reflects their quality of life, i.e.
how much the disease affects their daily function-
ing. Another useful tool is the Dermatology Life
Quality Index (DLQI), a questionnaire that covers
various aspects of everyday life from emotional
well-being and forming emotional relationships
to daily activities, such as having a good night’s
sleep, leaving the house, or hiding from social
events because of the visibility of this condition.
Each answer is counted as a specific number
of points and the total score reflects the overall
impact of the disease on the patient’s quality of
life. The higher the score, the greater the impact
of the disease on the patient’s ability to function
normally on a daily basis’#°.
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There are various therapeutic options for the
treatment of psoriasis, which are divided into
topical and systemic therapy, depending on the
clinical stage of the disease and, of course, any
potential comorbidities. Topical therapy is used
in the milder forms of the disease, employing
preparations that combine corticosteroids with
calcipotriol (a vitamin D derivative) or topical
corticosteroid formulations with the addition
of salicylic acid. In cases where a larger body
surface area is affected, which is determined
using the previously mentioned tools — BSA
and PASI — systemic therapeutic options can
be used, such as methotrexate, acitretin, cyc-
losporine or phototherapy. Other systemic op-
tions include biologic drugs such as TNF-alpha
inhibitors, IL-17 inhibitors and IL-23 inhibitors,
as well as small molecules with immunomodu-
latory effects, such as apremilast and JAK-TYK
inhibitors.

Periodontitis is a chronic inflammatory dis-
ease affecting the periodontium that, if left un-
treated, can lead to tooth loss. The cause of peri-
odontitis is untreated gingivitis, during which
bacterial plaque triggers an aberrant immune
response’’. The creation of periodontal pockets,
bleeding of the gums and progressive bone loss
are typical clinical signs of this disease!!. Recent
classifications divide periodontitis into 4 stag-
es, going from mild to advanced forms of the
disease. Poor oral hygiene, smoking, diabetes,
stress and genetic predisposition are major risk
factors for disease onset and progression. Peri-
odontitis is also linked to numerous systemic
diseases, such as rheumatoid arthritis, psoriasis,
cardiovascular disease, diabetes and other sys-
temic disorders!?.. Management requires better
oral hygiene, a control of the risk factors and
non-surgical periodontal treatment. In certain
situations, adjuvant therapies such as systemic
antibiotics or local antimicrobials may be used.
To avoid recurrence, long-term maintenance
therapy is necessary. It is possible to effectively
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control the progression of periodontitis with ear-
ly detection and consistent care’s.

The co-occurrence of psoriasis and periodon-
titis has become a major clinical consideration.
Patients with psoriasis have significantly higher
rates of periodontal disease compared to healthy
control populations, according to several epide-
miological studies'*. This connection is partic-
ularly relevant, as periodontitis shares mecha-
nistic pathways with several immune-mediated
inflammatory disorders; for dermatologists, the
most notable one is psoriasis. Understanding the
exact immunological pathways of periodontitis,
a known aggravator of many systemic inflam-
matory disorders including psoriasis, is key for
better control and treatment of both diseases.

Methods

We conducted a narrative literature review to
identify publications reporting on the epidemi-
ology, pathogenesis, inflammatory mechanisms,
therapeutic options, mutual influences and po-
tential triggers for the development of psoriasis
and periodontitis, as well as their bidirectional
interactions. A comprehensive search of PubMed/
MEDLINE, Embase, Web of Science, Scopus and
Google Scholar was performed from database
inception to November 2025. Search terms in-
cluded combinations of the following keywords
and MeSH terms: “psoriasis”, “periodontitis”,
“systemic therapy”, “treatment”, “biologic ther-
apy”, “tumor necrosis factor inhibitors”, “in-
terleukin-17”, “interleukin-23”, “inflammatory
loop”, “cytokine network”, “chronic inflamma-
tion”, “interleukin-6”, “interleukin-1”, “gingiva”
and “periodontal ligament.” Reference lists of
relevant review articles and case series were ad-
ditionally screened to identify further reports. We
included case reports, case series, retrospective

cohorts, clinical trials and systematic reviews
that described clinical features, therapeutic in-
terventions or outcomes, as well as the incidence
of each condition in patients with psoriasis and
periodontitis. Articles not available in English
and publications lacking primary clinical data
(e.g., conference abstracts without full text) were
excluded.

Psoriasis - Immunological basis
and systemic manifestations

Basis and systemic inflammatory
nature of psoriasis

Overview and pathophysiological
foundation
Psoriasis is a chronic, immune-mediated inflam-
matory disease that primarily affects the skin, but
can also affect other parts of the human body and
act as a systemic inflammation. Its pathophys-
iological mechanism is still unknown, but the
disease itself is characterized by a hyperprolif-
eration of keratinocytes induced by T cells. Oth-
er subsequent mechanisms include an altered
differentiation of the cells, vascular growth and
remodeling, and cell infiltration in the dermis
and epidermis?>¢. Plaques, which are specific
clinical signs of psoriasis, are the result of com-
plex pathophysiological mechanisms that include
inflammation due to a cytokine and chemokine
loop along with specific T cells and other parts of
both the adaptive and innate immunity*’. Psori-
atic skin and other parts of the human body are
filled with many different cell types, such as kera-
tinocytes, macrophages, dendritic cells and T cells
that form self-perpetuating inflammatory loops.
Activated immune cells produce cytokines, such
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as tumor necrosis factor-a (TNF-a), interleukin
(IL)-23 and IL-17, which stimulate keratinocyte
proliferation and chemokine release and result
in recruiting additional immune cells. This feed-
backloop results in chronic epidermal activation,
angiogenesis and tissue remodeling!6'7.

Importantly, this local inflammatory process
spills into systemic circulation, contributing to
comorbidities such as arthritis, cardiovascular
disease and metabolic syndrome?®2.,

Genetic susceptibility and

molecular determinants
The genetic inheritance of psoriasis is associat-
ed with loci that have an impact on the immune
aspect of the disease. The HLA-C06:02* allele re-
mains the strongest risk factor, particularly for
early-onset and chronic plaque psoriasis!>?223,
Beyond the major histocompatibility complex
(MHC), genome-wide association studies (GWAS)
have identified over 80 susceptibility loci involv-
ing immune-modulatory genes such as IL23A,
IL12B, IL23R, TNFAIP3 and CARD14. These con-
verge upon the IL-23/IL-17 signaling axis, high-
lighting the T helper 17 (Th17) pathway as a cen-
tral mediator of psoriatic inflammation?:.

Triggers and lesion initiation
In genetically predisposed individuals, environ-
mental and physiological triggers can initiate le-
sion formation. Physical trauma, like the Koebner
phenomenon, which presents as an initiating skin
lesion on previously damaged skin, infections
(particularly streptococcal), stress, smoking and
certain medications (e.g., B-blockers, lithium) ac-
tivate innate immune responses?>1724,

Keratinocytes play an active role in this ini-
tiation phase. Upon injury or infection, they re-
lease antimicrobial peptides such as LL-37 and
B-defensins. These peptides form complexes with
self-DNA and RNA, which activate plasmacytoid
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dendritic cells (pDCs) through toll-like recep-
tors 7 and 9, leading to type I interferon (a/p)
production. The resulting inflammatory group
activates myeloid dendritic cells (mDCs), which
produce IL-12 and IL-23: important cytokines that
drive Th1 and Th17 polarization. When released,
IL-23 binds to its receptor, which results in the
activation of JAK kinase. This causes the phos-
phorylation of STAT3 and STAT4 genes, which are
then activated and transferred to nuclei, upon
which they activate gene replication resulting in
the production of other cytokines, such as IL-17,
IL-22 and GM-CSF. These cytokines are proin-
flammatory; their production causes the main-
tenance of Th17 cells and the activation of other
immune cells, such as natural killer cells and
innate lymphoid cells, which further contribute
to the development of inflammation51925, This
early immune activation is the main part of the
disease because it transforms transient inflam-
mation into a chronic immune process. Recruit-
ed neutrophils, macrophages and T cells sustain
cytokine release, further enhancing keratinocyte
activation and epidermal hyperplasia!>17.2627,

The cytokine network and

chronic inflammatory loop
The IL-23/Th17 complex forms the cornerstone
of psoriatic inflammation (Fig. 2). IL-23 promotes
the differentiation and maintenance of Th17 cells,
which secrete IL-17A, IL-17F and IL-22. These
cytokines act synergistically to amplify kerati-
nocyte proliferation and suppress terminal dif-
ferentiation, generating the characteristic pso-
riatic phenotype of a thickened epidermis and
parakeratosis?®?°. Keratinocytes respond to IL-17
and TNF-a by producing additional inflammatory
mediators, including IL-1, IL-6, IL-36, CXCL1 and
CCL20. These attract neutrophils, dendritic cells
and T-cells, thereby sustaining inflammation. IL-
36 in particular has emerged as an important
amplifier of local inflammation, particularly in
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The inflamatory feedback loop in psoriatic lesions

Dendritic cells T,17
Macrophages IL-23

Psoriatic lesion

|— Epidermis
« thickened
« scaly

— Dermis
« elongated papillae

FIG. 2. The IL-23/IL-17 Axis in Psoriasis, created in BioRender.

pustular and severe plaque psoriasis??*. TNF-a
acts as a master regulator, bridging innate and
adaptive immunity and potentiating IL-17-me-
diated effects®. In addition to the Th17 pathway,
the Th1 axis also contributes through IFN-y and
IL-12 signaling, promoting macrophage activa-
tion and vascular changes. Together, these cyto-
kine networks create a redundant, self-reinforc-
ing system that makes psoriasis a prototypical

example of chronic, cytokine-driven inflamma-
tion15—17,19,25,28_

Cellular crosstalk: From

keratinocytes to the endothelium
Keratinocytes are not only passive targets; they
also contribute to inflammation mechanisms.
They express pattern-recognition receptors (TLRs,
NODs), which detect microbial or damage-asso-
ciated molecular patterns and result in the pro-
duction of cytokines and chemokines that shape

« enlarged capillares

immune cell recruitment®. Endothelial cells also
undergo inflammatory activation. Vascular en-
dothelial growth factor (VEGF) and angiopoietin
signaling promote neovascularization within le-
sions, while adhesion molecules, such as ICAM-1
and VCAM-1, facilitate leukocyte trafficking. This
endothelial activation reflects systemic vascular
inflammation, which parallels the increased car-
diovascular risk in psoriasis?>332, Recent studies
revealed metabolic reprogramming in both the
immune system and skin in favor of cell glycol-
ysis and lipid metabolism that maintain inflam-
mation. This metabolic-immune interface links
local inflammation to systemic metabolic alter-
ations?%32,

Histopathological and structural changes
Histologically, psoriatic plaques show acanthosis
(epidermal thickening), an elongation of the rete
ridges, a thinning of the suprapapillary plates,
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dilated dermal capillaries and the formation of
Munro microabscesses or aggregates of neutro-
phils within the stratum corneum. The combina-
tion of keratinocyte hyperproliferation, immune
infiltration and vascular remodeling accounts for
the erythematous, scaly plaques typical of the
disease!>'". These structural alterations are not
confined to the skin. Chronic low-grade system-
ic inflammation has been observed in psoriatic
patients with elevated circulating levels of CRP,
IL-6, TNF-a and IL-17, correlating with disease
severity and comorbidities!>8,

Systemic inflammatory
manifestations and
clinical implications

Psoriatic arthritis and

musculoskeletal inflammation
Approximately 30% of individuals with psoriasis
develop psoriatic arthritis (PsA), characterized
by synovial inflammation, enthesitis and bone
remodeling. The IL-23/IL-17 axis underlies both
skin and joint inflammation, with a tissue-spe-
cific expression of IL-17A and IL-17F by T cells
and innate lymphoid cells>71925, Targeting this
pathway has proven effective clinically, reinforc-
ing its central pathogenic role.

Cardiometabolic comorbidities

and endothelial dysfunction
Systemic inflammation extends beyond the skin,
influencing the cardiovascular and metabolic
systems. Chronic cytokine exposure promotes
endothelial dysfunction, insulin resistance and
atherosclerotic plaque formation?'%. Psoriasis
patients exhibit higher incidences of myocar-
dial infarction, stroke, obesity and metabolic
syndrome compared to the general population.
IL-17 and TNF-a drive vascular inflammation,
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while adipokines such as leptin and resistin fur-
ther exacerbate the metabolic imbalance8202133,

Neuroimmune and

psychosocial dimensions
Psoriasis is connected to a higher prevalence of
depression and anxiety due to neuroimmune
dysregulation. Higher levels of IL-6 and TNF-a
in cerebrospinal fluid and altered hypothalam-
ic—pituitary-adrenal axis function can progress
mood disorders. Overall, chronic inflammatory
load and visible skin changes on typical locations
also exacerbate psychological stress and create
another loop of systemic inflammation, which
contributes to the condition®.

Periodontitis — pathogenesis
and systemic associations

Overview and pathophysiological
foundation in periodontitis

Periodontitis is a chronic multifactorial inflam-
matory disease that results in the progressive
destruction of tooth-supporting structures, in-
cluding the gingiva, periodontal ligament and
alveolar bone (Fig. 3)*.

The prevalence of periodontitis in the pop-
ulation increases with age; around 40% of Eu-
ropeans between ages 65 and 74 are affected
by this condition. The frequency of the disease
itself is demonstrated by the fact that it was the
6" most common disease in the world in 2016%.
Inflammation typically begins as reversible gin-
givitis. The process begins with the buildup of
a complex bacterial biofilm (dental plaque) on
the tooth surface, containing pathogens like Por-
phyromonas gingivalis, Tannerella forsythia and
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FIG. 3. Periodontitis

Aggregatibacter actinomycetemcomitans. When
the body’s inflammatory response fails to remain
controlled, this can lead to the development of
destructive periodontitis®’.

The diagnosis and staging of periodontitis
rely on identifying irreversible clinical and ra-
diographic signs that reflect tissue destruction
caused by the host’s inflammatory response to
the bacterial infection. As the disease progress-
es, the epithelial attachment migrates down the
tooth’s root, forming periodontal pockets that
harbor pathogenic bacteria and sustain chron-
ic inflammation. Clinical attachment loss (CAL)
serves as the primary diagnostic indicator, mea-
suring the extent of irreversible connective tis-
sue damage. The most advanced stage involves
severe alveolar bone loss, which leads to tooth
mobility and eventual tooth loss®.

Periodontitis is in fact a complex interplay
between a dysbiotic microbiome, particularly
one including pathogens such as the Gram-neg-
ative anaerobic bacterium Porphyromonas gin-
givalis and aberrant immune responses occur-
ring around gingival and periodontal tissues.

Porphyromonas gingivalis is a so-called keystone
pathogen in the development of periodontitis.
Although it exists in small amounts within the
subgingival biofilm, it has a strong impact both on
other bacteria and on the host’s immune system®.

P. gingivalis disrupts the balance of healthy
oral microbes, leading to dysbiosis and chronic
inflammation by interfering with Toll-like re-
ceptors (TLRs) and complement interactions®.
By weakening immune defenses and promoting
tissue breakdown, it allows the inflammation to
persist and progress. This explains why PD can
continue and cause bone destruction even with-
out large amounts of bacteria; the progression
of the disease is fueled by the strong influence
of this keystone pathogen on the host’s immune
system*!. Although microorganisms act as initi-
ators, the pathogenesis itself is primarily medi-
ated by an uncontrolled and prolonged host im-
mune response. This leads to an overproduction
of inflammatory mediators, such as IL-1, IL-6,
TNF-a and IL-17, which stimulate osteoclastic
activity and cause irreversible tissue and bone
destruction®.

It is undeniable that periodontitis is not just
alocalized oral disease, but a key risk factor for
the development and progression of numerous
chronic systemic diseases. Epidemiological stud-
ies have strongly linked PD to cardiovascular
disease (cerebrovascular disease, atheroscle-
rosis and hypertension), diabetes, rheumatoid
arthritis, pulmonary diseases such as chronic
obstructive pulmonary disease, neurodegenera-
tive conditions (Alzheimer’s disease) and adverse
pregnancy outcomes*?#, Chronic inflammation
from periodontal disease can influence overall
systemic health, while existing systemic disor-
ders may, in turn, exacerbate the progression
and severity of periodontal disease*.
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The cytokine network and chronic
inflammatory loop in periodontitis

Macrophages are important immune cells that
play a crucial role in the development and pro-
gression of periodontitis. Because of their excep-
tional plasticity, they can change their functional
state between inflammatory and proinflamma-
tory phenotypes, based on the conditions inside
periodontal tissue. In a healthy periodontium,
two main phenotypes — the pro-inflammatory
(M1) phenotype and the anti-inflammatory (M2)
phenotype — are in balance. However, in peri-
odontitis, this balance is disturbed and M1 macro-
phages become more prevalent. When bacterial
products and inflammatory mediators activate
M1 macrophages, cytokines such as TNF-a, IL-6,
and iNOS (nitric oxide synthase) are produced.
These mediators intensify inflammation and play
a key role in tissue destruction. In contrast, M2
macrophages are crucial for resolving inflam-
mation and promoting tissue healing because
they express markers like CD206, arginase-1 and
IL-10%.

When periodontal infection becomes chronic,
the local environment sustains the ongoing M1
activation while inhibiting M2 development. This
imbalance intensifies inflammation, leading to
the breakdown of the periodontal ligament and
the loss of alveolar bone. Studies have demon-
strated that in comparison to healthy sites, the
M1/M2 macrophage ratio is markedly elevat-
ed in diseased periodontal tissue. Furthermore,
there is a strong correlation between the extent
of this imbalance and the degree of periodontal
destruction?*4748,

The imbalance between two important cell
populations — Th17 cells and regulatory T cells
(Tregs) — plays a significant role in the devel-
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opment and severity of periodontitis. Th12 cells
encourage inflammation, whereas Tregs inhibit
it to preserve immunological homeostasis. These
two subsets play opposing roles. By generating
anti-inflammatory cytokines like TGF-p and IL-10,
Tregs try to maintain immune homeostasis and
control inflammation. Nevertheless, the body’s
capacity to control inflammation is weakened in
periodontitis due to a marked decrease in Treg
activity and quantity. At the same time, the gin-
gival tissues of those who are affected have a
noticeable increase in Th17 cells®.

Alveolar bone loss results from cytokine IL-17,
which is secreted by Th17 cells and increased in-
flammation and bone-resorbing osteoclasts. Many
factors contribute to the overactivation of Th17
cells. Complement component C3a, for instance,
can stimulate dendritic cells to release important
cytokines that support Th17 differentiation, such
as IL-6 and IL-23. Gingipains and other virulence
factors from Porphyromonas gingivalis also pro-
mote Th17 polarization via the IL-6-dependent
mechanism?®.

Th17 cells and macrophages work together
in a feedback loop that exacerbates periodontal
inflammation. Cytokines like IL-1, IL-6 and IL-
23 are released by activated macrophages and
aid in the differentiation of Th17 cells from na-
ive CD4+ T cells. Th17 cells then release IL-17A,
which in turn triggers the production of proin-
flammatory mediators like TNF-a, IL-B and IL-6
by macrophages. Within periodontal tissues, this
reciprocal activation maintains a persistent in-
flammatory state. Alveolar bone loss and chronic
tissue damage result from the constant interac-
tion between these two cell types. In the end, the
macrophage Th17 axis is a major mechanism
that determines the severity and chronicity of
periodontitissts2,
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Shared pathophysiological
mechanisms

Both psoriasis and periodontal disease are chron-
icinflammatory diseases triggered by dysregulat-
ed immune responses and dysbiotic microbiota.
Although the cellular sources and tissue targets
are different, the pathophysiological mechanisms
of both conditions involve similar immune sig-
naling pathways, including pro-inflammatory
mediators that include IL-1B, TNF-a, IL-6, IL-17
and IL-23%.

In both periodontal and cutaneous inflam-
mation, IL-17 is a prime example of the delicate
interaction between pathological and protective
immunity. This cytokine has two functions: by
recruiting neutrophils, producing antimicrobi-
al peptides and maintaining the integrity of the
mucosal barrier, it improves host defense; how-
ever, excessive IL-17 expression causes chronic
inflammation, accelerates tissue destruction and
leads to alveolar bone loss in periodontitis.

While increased IL-17 in psoriatic skin en-
courages epidermal acanthosis and angiogene-
sis, IL-17-producing cells in periodontal tissues
trigger osteoclast activation and periodontal
ligament degradation. Given the overlap of the
IL-17-mediated pathology in both tissues, it is
possible that a fundamental mechanism under-
lying both conditions is a dysregulation of IL-17
signaling, which might be responsible for the
higher susceptibility of people with periodonti-
tis to systemic inflammatory diseases that share
this immunological signature%:5355,

A crucial molecular link between systemic au-
toimmune reactions and periodontal inflamma-
tion is provided by neutrophil extracellular traps
(NETSs). Activated neutrophils release NETs, which
are fibrous structures that act as self-antigens and

can cause inflammatory cascades by triggering
the complement and inflammasome systems53%.

This can disrupt self-tolerance mechanisms
and speed up autoimmune responses. Exagger-
ated inflammatory periodontal lesions are the
pathological changes caused by excessive neutro-
phil activation and NET release in periodontitis.

Through the circulation of self-antigens de-
rived from NETs, as well as modifications in
systemic immune tolerance, the dysregulation
of neutrophil responses and NET formation in
periodontal tissues may theoretically spread
autoimmune responses that affect distant sites,
including the skin. This mechanism offers a plau-
sible explanation for why people with severe
periodontitis are more susceptible to autoim-
mune diseases like psoriasis, which are charac-
terized by corresponding immune dysregulation
patterns®”8,

By altering gut microbiota and compromising
the integrity of the intestinal barrier (the “oral-
gut axis”), pathogenic periodontal bacteria and
associated byproducts can increase intestinal per-
meability and facilitate bacterial translocation.
When periodontal pathogens and their metabol-
ic byproducts interfere with the function of the
intestinal barrier, more bacteria may circulate
throughout, which increases the stimulation of
pattern recognition receptors on intestinal den-
dritic cells and encourages the differentiation of
proinflammatory Th17 cells: the same cell popu-
lation implicated in the pathophysiology of pso-
riasis. In susceptible populations, periodontitis
may be a risk factor for the onset or flare-up of
psoriatic disease due to this pathophysiological
pathway, which demonstrates how localized peri-
odontal disease produces systemic immunolog-
ical effects that can cause or exacerbate distant
inflammatory diseases®¥.
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Clinical and epidemiological
correlations

Emerging evidence suggests a bidirectional re-
lationship between psoriasis and periodontitis,
both of which are inflammatory conditions, with
epidemiological studies consistently indicating a
higher prevalence of periodontitis among indi-
viduals with psoriasis and vice versa. A number
of overlapping elements, such as similar immu-
nological pathways involving the IL-17/Th17 axis
and shared lifestyle and metabolic risk variables
(smoking, obesity, diabetes), are probably re-
sponsible for the link between the two diseases.
Additionally, these circumstances may be rein-
forced by reciprocal biological interactions. From
a clinical perspective, this emphasizes the signif-
icance of periodontal evaluation in people with
psoriasis, and dentists should also be aware of
the elevated risk of psoriasis among individuals
with periodontitis®!.

Epidemiological evidence indicates that pa-
tients with psoriasis have a significantly higher
prevalence of chronic periodontitis compared
to individuals without psoriasis. For example,
a case-control study of 397 psoriasis patients
and 359 controls found that 46.1% of the pso-
riasis group had periodontitis versus 33.1% of
the controls®.

A recent meta-analysis (16 studies) concluded
that psoriasis patients showed more than a two-
fold increase in the odds for periodontal disease
compared to non-psoriatic individuals.

In a different study with 152 psoriasis vulgar-
is patients, the prevalence of apical periodontitis
was significantly higher in those with moderate
or severe psoriasis than in those with mild psori-
asis (P=0.002). The presence of apical periodon-
titis and the severity of psoriasis were substan-
tially correlated, indicating that psoriasis may
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be a key factor in the pathophysiology of this
periodontal disease®:.

The adjusted hazard ratios for periodontal
disease were significantly higher (1.108; 95%
CI: 1.088-1.129) in a large nationwide popula-
tion-based cohort study conducted in Korea that
included 15,165 psoriasis patients and 75,825
age- and sex-matched controls. Similar trends
were noted for dental caries and pulp and peri-
apical disease. Significantly, the elevated risk of
dental comorbidities was reduced in patients
who received systemic anti-psoriatic treatment,
indicating that good psoriasis management may
reduce the related oral complications®.

Growing evidence suggests a significant
correlation between the severity of psoriasis
as measured by PASI and the severity of peri-
odontal disease, indicating a potential systemic
inflammatory link between these two chronic
conditions. Psoriasis patients frequently exhib-
it greater periodontal attachment loss, probing
depth and inflammation compared to healthy
controls. Moreover, the severity of periodontitis
correlates positively with psoriasis activity, as
measured by PASI®.

Randomized clinical trials have shown that
nonsurgical periodontal therapy results in sta-
tistically significant reductions in PASI scores
when compared to control groups, indicating
that treating periodontitis has produced tangi-
ble reductions in the severity of psoriasis. This
therapeutic effect highlights how the relation-
ship is reciprocal: lowering the oral inflamma-
tory burden directly improves the symptoms of
skin diseases. On the other hand, patients with
severe psoriasis exhibit noticeably higher rates
and severity of periodontal disease, indicating
that systemic psoriatic inflammation promotes
an immune environment that supports the de-
velopment of periodontal disease®.
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The impact of psoriasis therapy
on periodontal health

Several recent reviews and scoping studies
showed that systemic biologic agents used for
immune-mediated diseases, including psoriasis,
are combined with a modulation and, in many
cases, reduction of local periodontal inflamma-
tion, probably due to down-regulation of sys-
temic and mucosal pro-inflammatory cytokines.
Clinical and observational reports included in a
recent scoping review found that biologics are
able to lower clinical periodontal indices and in-
flammatory markers, but effects vary between
agents and studies, and may depend on baseline
periodontal status and concurrent risk factors.
These papers therefore suggest a potential ben-
eficial effect of IL-17, IL-23 and anti-TNF ther-
apies on periodontal inflammation, while also
cautioning that high-quality randomized trials,
specifically in psoriasis patients, are still limited®”.

Psoriatic patients are very often treated with
immunosuppression. Methotrexate, as one such
drug, has various effects on other organs as well
as on oral tissue. It reduces inflammation, which
is a wanted effect due to periodontitis. The nega-
tive aspect is lowering the ability to restore oral
mucosa or wound healing. Systemic corticoste-
roids are known as strong medications due to
their profound anti-inflammatory effects. The
risks of taking systemic corticosteroids are very
well known, as they cause a number of side ef-
fects, especially in the oral cavity area. Candidia-
sis, or wound healing, can postpone periodontal
treatment and therapy. Including all of the rea-
sons mentioned above, the literature emphasizes
the importance of an individualized approach.
Both dermatologists and dentists — and rheuma-
tologists, who are sometimes included, — should
be coordinated while patients are receiving long-
term immunosuppressive medications®.

Local therapy and daily oral hygiene have
a profound influence on the regulation of

periodontitis. Procedures that include local thera-
Py, such as plaque removal, root planning and the
removal oflocal irritants, simultaneously lead to
a reduction in local inflammation. Clinical peri-
odontal parameters have been shown to improve
and some studies have shown improvements
in inflammatory values and psoriasis status as-
sessment indices. A systematic review mapping
the evidence called for a minimum dental care
protocol to soothe the impact of periodontal dis-
ease on chronic psoriasis plaques, stressing that
good oral hygiene remains a low-risk, high-value
strategy for patients with psoriasis®.

Studies have shown that biologic treatment
used in other immune-mediated diseases caused
changes in oral cavity immunity measured by
salivary immune parameters. Biologic agents
are known to change not only systemic immune
responses but also mucosal immune respons-
es. Check-ups of already existing inflammatory
points (periodontitis, dental infections) before
and during treatment with biologic agents are
recommended. Finally, large observational and
case-control studies report that there is a greater
possibility of severe periodontitis among psoria-
sis patients (for example, an increased possibil-
ity ratio of severe periodontal disease reported
in some series) and that considerable smoking
amplifies that risk, underlining the need for in-
tegrated periodontal care and smoking discon-
tinuation interventions in this population.

Multidisciplinary approach
and clinical recommendations

A timely recognition and confirmation of the
diagnosis are key. Dermatologists should also
consider looking for different signs of oral cavity
disease in psoriatic patients. Also, dentists, es-
pecially periodontists, have to be aware of their
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patients’ anamneses and take more care to notice
whether some of their patients have psoriasis4.
Shared care (including dermatologists and den-
tists) makes it possible to recognize early signs of
systemic inflammation, such as rising cytokine
levels of TNF-q, IL-17 and IL-6, which are includ-
ed in both psoriasis and periodontitis’.

Coordinating the treatments of these condi-
tions and an integrated follow-up, which recom-
mends screening for periodontal diseases with
every psoriatic patient, is needed to get good
therapy results and prevent possible side effects
or complications”7,

Platforms that connect dental teams and
specialists — including both dermatologists and
rheumatologists — along with primary care doc-
tors, are crucial to get the best out of following
and monitoring patients on specific medications
and also to minimize potential side effects, or to
recognize early signs of progression of both dis-
eases. This approach includes medical reports,
physical status information, the status of inflam-
mation, responses to medication and potential
detection of any side effects®7.

Therefore, it is crucial to include regular den-
tal checkups while patients are receiving bio-
logic or immunosuppressive therapy, because it
raises the odds of an earlier detection of certain
conditions and their earlier treatment to reduce
complications due to shared inflammatory path-
ways’s. A multidisciplinary approach is the key to
getting good therapy results and bringing these
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SAZETAK

Psorijaza i parodontitis: zajednicka imunopatogeneza,

molekularni upalni mehanizmi i klinicke implikacije
Katarina Dragun, Filip Bosni¢, Mislav Mokos, Karla

Stajcar Cular, Darko BoZi¢ i Mirna Situm

Psorijaza je kroni¢na, autoimuna, genetski uvjetovana bolest koZe s naizmjeni¢nim periodima regresije i egzacer-

bacije same bolesti koja je obiljeZena karakteristicnim promjenama u obliku eritematoskvamoznog plaka. Nasta-

nak psorijaze uvjetovan je genetskim i okoliSnim ¢imbenicima kao i kompleksnom upalnom kaskadom za koju dan

danas ne postoje toc¢ni podaci o tome koji je glavni pokretac same upale i nastanka psorijaticnog plaka. Kod pacije-

nata koji boluju od psorijaze primije¢ena je povecana ucestalost nastanka parodontitisa. Parodontitis €ini skupina

kroni¢nih bolesti oralne Supljine koja je izrazito Cesta u odrasle populacije i povezana je s kroni¢nim infekcijama

oralne Supljine. Kroni¢na upala te imunoloski mehanizmi nastanka ovih bolesti i danas su predmet istrazivanja

i traZzenja klju¢nih terapijskih opcija. U ovom preglednom radu istraZili smo postoji li povezanost izmedu dvije

kroni¢ne upalne imunolo3ki posredovane bolesti - psorijaze i parodontitisa - te postoji li potencijalna moguénost

pokretanja multisistemske bolesti kao Sto je psorijaza kod pacijenata oboljelih od parodontitisa.

KLJUCNE RIJECI
Psorijaza; Parodontitis; Sustavna upala; Kronicne infekcije
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