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Abstract: (1) Background: Psoriasis is a chronic and inflammatory systemic disease that has been
associated with periodontal pathologies, specifically periodontitis. The aim of this research is to
answer the following question: Could periodontitis aggravate psoriasis? (2) Methods: We carried
out a systematic review following the PRISMA guide using PubMed, Embase, Scopus, and WOS;
(3) Results: A total of 111 studies were identified in the databases and 11 were obtained after screening.
The selection included nine case–control studies, one cross-sectional study, and one cohort study. Most
of the publications report an increase in bleeding on probing and the presence of periodontal pockets
in patients with psoriasis, confirming that inflammation caused by periodontitis can contribute to
systemic inflammation worsening psoriasis. To summarize, the scientific literature indicates that local
periodontal inflammation could aggravate psoriasis.
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1. Introduction

Psoriasis is a chronic, immune-mediated inflammatory skin disease, characterized by
red and scaly plaques occurring more frequently on the elbows, knees, scalp, and lower
back [1]. Worldwide, in 2017, an estimated 29.5 million adults had psoriasis, corresponding
to a physician-diagnosed lifetime prevalence of 0.59% of the adult population [1]. Plaque
psoriasis is the most frequent type, representing more than 80% of psoriasis cases [2]. The
pathogenesis of plaque psoriasis consists of a feed-forward mechanism of inflammation
involving primarily the T-helper cell type 17 (TH17) pathway [2]. In the past, psoriasis was
considered a disease that was limited to the skin and was treated with topical agents or
phototherapy. With recent advances, research has focused on clarifying the roles of specific
proinflammatory cytokines that contribute to the disease’s pathogenesis [3].

Psoriasis is a visible skin disease, and therefore relationships with other people can be
disturbed. Many patients encounter prejudice and rejection and feel that their attractiveness
is diminished. Therapy and skin care are time-consuming, so psoriasis patients may be
limited in their work, leisure time, and freedom of movement due to physical symptoms [1,4].
Apart from comorbidities [5], people with psoriasis not only have to cope with physical
limitations but also with severe psychological burdens such as depression, anxiety, and
suicidal thoughts [1,4].

Guideline-indicated therapeutic options involve topical treatments, phototherapy,
and systemic therapies which encompass both oral treatments and injectable biologics.
Eighty per cent of patients with psoriasis have mild-to-moderate forms of psoriasis and can
be treated exclusively with topical agents such as corticosteroids and vitamin D analogs.
Phototherapy and systemic agents are recommended for patients with moderate-to-severe
psoriasis, where the extent of the disease makes topical therapy of all lesions impractical [6].

Oral 2023, 3, 57–66. https://doi.org/10.3390/oral3010006 https://www.mdpi.com/journal/oral

https://doi.org/10.3390/oral3010006
https://doi.org/10.3390/oral3010006
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/oral
https://www.mdpi.com
https://orcid.org/0000-0002-0185-6180
https://orcid.org/0000-0001-7858-7735
https://orcid.org/0000-0003-4356-5063
https://doi.org/10.3390/oral3010006
https://www.mdpi.com/journal/oral
https://www.mdpi.com/article/10.3390/oral3010006?type=check_update&version=2


Oral 2023, 3 58

Recently, psoriasis has been related to other chronic inflammatory conditions, such as
periodontitis. Accumulated epidemiologic, genetic, and pathogenetic evidence indicates
that psoriasis is associated with this condition [7]. The American Academy of Periodontics
defines periodontal disease as an inflammation of the supporting tissues of the tooth [8]. It
is a progressive destruction process that leads to the loss of the supporting bone of the tooth
and its periodontal ligament [9]. The prevalence of periodontitis is reported to vary from
20% to 50% around the world. Additionally, periodontitis is one of the major causes of tooth
loss, which can undermine function, aesthetics, self-confidence, and quality of life [10].

Periodontitis is a chronic inflammatory condition provoked by a bacterial infection
that activates the host immune response [10–16]. Psoriasis could cause periodontal lesions
and sometimes white plaque and erythema lesions on the oral mucosa and palate [11,16].
This disease is an inflammatory condition considered a result of the complex interaction
between the oral microbial community and the host response, modified by genetics and
environmental factors. In recent decades, there has been increasing evidence supporting
a strong relationship between periodontitis and systemic conditions. These conditions
include cardiovascular diseases, metabolic syndrome, obesity, rheumatoid arthritis, poly-
cystic ovary syndrome, and adverse outcomes during pregnancy [11–13].

Since psoriasis and periodontitis have similar pathogenic mechanisms and associated
conditions in common, there has been a renewed interest in research into possible links be-
tween these diseases. The current hypothesis of common etiopathogenic processes between
the conditions comprises several possible mechanisms, such as amplified inflammatory
response and T-cell activation and a lower concentration of salivary IgA and lysozymes [11].
Some studies have already indicated that patients with psoriasis have a significantly el-
evated risk of periodontitis compared with controls without psoriasis [14–20]. This was
especially observed in patients with severe psoriasis [21]. In addition, a meta-analysis
reported that patients with periodontitis have a significantly increased risk of psoriasis [22].
Therefore, the aim of this study was to establish if periodontitis could aggravate psoriasis
and if psoriasis patients had more risk of developing periodontal disease or presenting
worse periodontal status.

2. Materials and Methods

We carried out a systematic review following the PRISMA guide (Preferred Reporting
Items for Systematic Reviews and Meta-analyses), and the PRISMA check list is available
as Supplementary Materials [23]. We built an evidence-based research method for incor-
porating a PECO question model (PECO: Participants, Exposure, Control and Outcomes).
The focused question was: Could periodontitis aggravate psoriasis? Patients (P): patients
with psoriasis; Exposure (E): exposition to periodontitis; Control (C): periodontal healthy
patients. Outcome (O): periodontal and clinical parameters. It was intended to establish
if periodontitis can be considered a risk cofactor for aggravating periodontal problems
in patients in comparison with healthy patients. The chronic inflammation that exists in
periodontitis could cause higher vulnerability to developing more clinical manifestations
of psoriasis.

2.1. Search Strategy

To carry out the systematic review we used the following databases: PubMed (National
Library of Medicine, Washington, DC, USA), Embase, Scopus (Elsevier B.V., Amsterdam,
The Netherlands), and Web of Science Core Collection. The keywords employed were:
periodontitis, psoriasis, inflammation, and inflammatory disorder. The search strategy
was performed using MeSH terms. To facilitate the reproducibility of the search strategy,
a QR code was generated for each database used (Figure 1). This systematic review was
registered in PROSPERO, the international prospective register of systematic reviews, with
the following registration code: CRD42021261141.
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Figure 1. Flow chart following the PRISMA guide [23].

2.2. Selection of Articles and Eligibility Criteria

The inclusion criteria were: original research articles reporting longitudinal studies,
cross-sectional studies, clinical trials, cohort studies, or case–control studies in the previous
5 years. Besides, the sample size included was research with 30 or more individuals and
articles with quality score of 4 or higher. The exclusion criteria were: topic reviews, case
reports, and low quality articles. After conducting a bibliographic search, duplicate articles
were removed. Moreover, studies that were not deemed useful for the topic were excluded.
Finally, those articles which did not meet the inclusion criteria were not considered for
this systematic review. Thus, a selection of articles was established to answer the PECO
question (Figure 1).

2.3. Quality Control of Articles

The Newcastle–Ottawa scale for quality control was used. This scale checks the
selection of the study groups, the comparability of the groups, and the outcomes (exposure
for case–control studies). It is a “gold standard” system that assesses these 3 features, with
each comprising several items depending on the type of publication: case–control study
(Table 1), cross-sectional study (Table 2), and cohort study (Table 3).
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Table 1. Newcastle–Ottawa scale for case–control study.

Author, Year
Selection

Items
Comparability

Item
Exposure

Items Total
1 2 3 4 5 6 7 8

Sezer et al., 2016 * * * * * 6/9

Painsi et al., 2017 * * * * 4/9

Sarac et al., 2017 * * * * * * 6/9

Woeste et al., 2019 * * * * * * 6/9

Macklis et al., 2019 * * * * * 5/9

Mendes et al., 2019 * * * * * * 6/9

Barros et al., 2020 * * * * * 5/9

Belstrøm et al., 2020 * * * * 4/9

Skutnik-Radziszewska et al., 2020 * * * * * 5/9

Selection: 1: Is the case definition adequate? (1 point); 2: Representativeness of the cases (1 point); 3: Selection of
controls (1 point); 4: Definition of controls (1 point); Comparability: 5: Comparability of cases and controls on the
basis of the design (1 point) or/and analysis (1 point); Exposure: 6: Ascertainment of exposure (1 point); 7: Same
method of ascertainment for cases and controls (1 point); 8: Non-response rate (1 point). *: Corresponds to 1 point
from total score when the research adequately meets the item.

Table 2. Newcastle-Ottawa scale for cross-sectional study.

Author, Year

Selection
Items

Comparability
Item

Outcome
Items Total

1 2 3 4 5 6 7

Ligia et al., 2019 * ** * ** 6/9

Selection: 1: Representativeness of the sample (1 point); 2: Sample size (1 point); 3: Non-respondents (1 point);
4: Ascertainment of exposure (2 points); Comparability: 5: Subjects in different outcomes are comparable, based
on the study design or analysis, and confounding factors are controlled (1 point); Outcome: 6: Assessment of
the outcome (2 points); 7: Statistical test (1 point). *: Corresponds to 1 point from total score when the research
adequately meets the item. **: 2 points.

Table 3. Newcastle-Ottawa Scale for cohort study.

Author, Year

Selection
Items

Comparability
Item

Outcome
Items Total

1 2 3 4 5 6 7 8

Egeberg et al., 2017 * * * ** * * 7/9

Selection: 1: Representativeness of the exposed cohort (1 point); 2: Selection of the non-exposed cohort (1 point);
3: Ascertainment of exposure (1 point); 4: Demonstration that outcome of interest was not present at start of
study (1 point); Comparability: 5: Comparability of cohorts on the basis of the design or analysis (2 points);
Outcome: 6: Assessment of outcome (1 point); 7: Was follow up long enough for outcomes to occur (1 point);
8: Adequacy of follow up of cohorts (1 point). *: Corresponds to 1 point from total score when the research
adequately meets the item. **: 2 points.

3. Results

In this systematic review, a total of 111 studies were identified in the databases, and 11
were obtained after screening (Figure 1). The selection included nine case–control studies,
one cross-sectional study, and one cohort study. The general characteristics of the studies
analyzed in this review are presented in Table 4. All the articles used large samples of
between 71 and 5,470,428 individuals. Regarding the case–control studies, these mainly
compared the results of periodontal tests and epidemiological indexes (prevalence and
incidence) between a group exposed to psoriasis and a control group. In the cross-sectional
study, the periodontal status of the sample was analyzed. In the cohort study, the different
periodontal states of different groups were compared, including psoriasis patient groups
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and control groups. Most of the publications report an increase in bleeding on probing
and the presence of periodontal pockets in patients with psoriasis and indicate that local
periodontal inflammation could aggravate psoriasis.

Table 4. General characteristics of the studies analysed in this review.

Author, Year Type of Study Sample Size Periodontal
Evaluation Conclusions

Sezer et al., 2016 Case–control 100 cases
20 controls PI, PD, CAL, and BOP%

There were no differences between
periodontitis (systemically

healthy-chronic periodontitis,
psoriasis-chronic periodontitis,

psoriatic arthritis-chronic
periodontitis) groups

Painsi et al., 2017 Case–control 209 cases
91 controls

Data from patient who
underwent an

inflammatory focus
screening, including a

dental check up

Higher periodontitis prevalence in
psoriasis patients compared with

chronic spontaneous urticaria
(OR = 3.76; 95% CI 1.60–10.27; p = 0.001)

Sarac et al., 2017 Case–control 76 cases
76 controls CPITN In the psoriasis group, there were

higher values in CPITN

Woeste et al., 2019 Case–control 100 cases
101 controls

BOP, CPITN, and dental
parameters according to

the DMFTI

The author found higher values in
BOP and CPITN in psoriasis group.

There were no differences for DMFTI.
Periodontitis could aggravate

psoriasis simptosms.

Macklis et al., 2019 Case–control 100 cases
165 controls

Validated WHO survey
for adult oral hygiene

practices including
gingivitis and

periodontitis signs

Patients who reported poor or very
poor gum health showed more
symptoms of severe psoriasis.
Periodontitis could aggravate

psoriasis simptosms.

Mendes et al., 2019 Case–control 397 cases
325 controls PI, PD, CAL, and BOP

Psoriasis patients had higher PI, PD,
BOP, and CAL values.

Psoriasis individuals showed more
probability of suffering periodontitis

when compared with controls
(OR = 1.72; 95% CI 1.28–2.32; p < 0.001).

Barros et al., 2020 Case–control 69 cases
74 controls

PI, PD, CAL, BOP,
and DMFTI

Psoriasis patients had lower PI values,
higher CAL and DMFT values, and

fewer teeth. More prevalence of severe
and generalized periodontitis. Severe

periodontitis can be considered
a risk factor for psoriasis

(OR = 3.7; 95% CI 1.5–9.0; p < 0.003).
BOP was not significantly different.

Belstrøm et al., 2020 Case–control 85 cases
52 controls PI, BOP, PD, and CAL

Patients with psoriasis had good
periodontal health (regularly

attending dental care). No differences
in missing teeth, PD, or CAL.

Relatively high percentages of BOP
and PI. Lower salivary levels of

NGAL and transferrin.

Skutnik-Radziszewska
et al., 2020 Case–control 40 cases

40 controls
Dental status, DMFTI,

PBI, and GI
There were no differences in the

values of DMFTI, PBI, or GI
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Table 4. Cont.

Author, Year Type of Study Sample Size Periodontal
Evaluation Conclusions

Ligia et al., 2019 Cross-sectional 71
participants PI, BOP, CAL, and PD

Periodontal disease was frequent in
patients with psoriasis. Nevertheless,
there was no statistically significant

(small sample). No data for
periodontal indexes.

Egeberg et al., 2017 Cohort 5,470,428
participants

Patients with
periodontitis were

identified by their first
inpatient or outpatient
(ambulatory) hospital

diagnosis of periodontitis

Increased risk of periodontitis in
mild psoriasis linebreak

(IRR: 1.66; 95% CI 1.43–1.94; p < 0.001),
severe psoriasis

(IRR: 2.24; 95% CI 1.46–3.44; p < 0.001)
and psoriatic arthritis

(IRR: 3.48; 95% CI 2.46–4.92; p < 0.001).
Periodontitis could agravate

psoriasis simptosms.

Abbreviations: PI: plaque index; CAL: clinical attachment loss; BOP: bleeding on probing; PD: probing depth;
GI: gingival index; CPITN: community periodontal index of treatment needs; DMFTI: decayed, missing, and
filled teeth index; D: decayed teeth; M: missing teeth; FT: filled teeth; PBI: papilla bleeding index; IRR: incidence
rate ratio.

3.1. Periodontal Parameters

The periodontal parameters used in most of the investigations were probing depth
(PD) [18,19,24–26], clinical attachment loss (CAL) [18,19,24–26], and the community peri-
odontal index of treatment need (CPITN) (15,16). All of these indices are indicative of the
stage of periodontitis according to the new classification of 2017 [27]. PD had higher values
in one study [18], but in the others that analyzed it there were no differences between cases
and controls [19,24–26]. CAL had higher values in some of the studies reviewed [18,19]
but not in others [24–26]. There were significant differences in CPITN in the two studies
involving it [15,16]. In addition, plaque index (PI) was used to assess the oral hygiene
of some patients [18,19,24–26], with most studies finding no differences in this measure
between cases and controls.

On the other hand, other authors have used some less frequent indexes, such as
bleeding on probing (BOP) [16,18,19,24–26]; the decayed, missing, and filled teeth index
(DMFTI) [16,19,28]; the papilla bleeding index (PBI) [28]; and the gingival index (GI) [28]
(Table 4).

3.2. Epidemiological Parameters

Likewise, it is especially important to mention the epidemiological factors identified
in this review. Some of the studies used prevalence indicators [14,18,19] while other publi-
cations used incidence rates [20]. Thus, the prevalence of periodontitis was 23.9–46.1% in
psoriasis patients compared with 7.7–33.1% in healthy controls [14,18]. An OR of between
1.72 (95% CI 1.28–2.32; p < 0.001) [18] and 3.76 (95% CI 1.60–10.27; p = 0.001) [14] was found for
the risk of psoriasis patients suffering periodontitis. Regarding the incidence of periodontitis
in the cohort study [20], the authors found significant differences between cases and con-
trols. The incidence rate ratio (IRR) in mild psoriasis was 1.66 (95% CI 1.43–1.94; p < 0.001),
2.24 (95% CI 1.46–3.44; p < 0.001) in psoriatic arthritis, and 3.48 (95% CI 2.46–4.92; p < 0.001) in
severe psoriasis. Finally, Macklis [17] used a validated WHO survey to establish the state of
gums in adult patients with psoriasis compared with healthy controls, and it was observed that
psoriasis patients who considered their gum health to be poor or very poor had significantly
more severe psoriasis symptoms.
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4. Discussion

This systematic review has given our PECO question an affirmative answer with
periodontitis being a disease that could aggravate the clinical manifestations of psoriasis.
Patients with psoriasis present an increase in proinflammatory cytokines that leads to
a bidirectional association between both pathologies [14–20,24–26,28]. This topic has
attracted interest because of the effects that both diseases have on patients and because
of the large number of people who suffer from both of them. These two conditions
share several common immunologic, micro-biological, and environmental pathogenetic
factors. Although the etiopathogenesis is not fully understood, it is proposed that the
environmental factors modify the diversity of the local microbiome and produce dysbiosis.
Altogether, these factors lead to T-cell activation and cytokine production [7], which starts
the inflammatory process. Thus, there has been increasing attention in establishing if
psoriasis and periodontitis have a relationship.

In two previous similar studies it was determined that psoriasis patients had higher
chances of suffering from periodontitis. Qiao et al. [21] carried out a meta-analysis of
eight articles, finding significant differences in BOP, PD, CAL, and remaining and missing
teeth, as well as in the level of alveolar bone loss. There were no differences in PI and
GI. The authors elucidated that psoriasis patients suffer from worse periodontal health
compared with non-psoriasis subjects, and, despite a more detailed investigation being
needed, it was concluded that the confounding factors should be taken into much more
consideration. Moreover, it was stated that there were not enough studies to establish solid
conclusions for some indexes and that more papers should undertake adequate quality
meta-analysis. Zhang et al. [11] performed a systematic review, concluding that psoriasis
and periodontitis were bidirectionally related, but the authors mention that there was
high heterogeneity among the papers and a higher number of articles was needed. Zang
et al. [11] also report that the role of confounding factors such as age, gender, or systemic
conditions should be highlighted. Additionally, establishing precise and common criteria
for the diagnosis of periodontitis was deemed critical. Regarding the present paper, there
were three studies that did not find any differences between the psoriasis patients and the
control groups [25,26,28]. Ligia et al. (24) also show no statistical significance between
groups, although periodontitis was more frequent in psoriasis patients. The remaining
seven articles [13–19] gathered significant evidence that patients with psoriasis were more
susceptible to suffering periodontal disease. These articles [14–20] used epidemiologi-
cal indexes (prevalence [14,18,19] and incidence [20]), periodontal indexes [15,16,18,19],
and questionnaires [17]. In several studies [13,17,18], it was found that there was a
higher prevalence of periodontitis in psoriasis patients with an OR (95% CI) of between
1.72 (1.28–2.32, p < 0.001) [18] and 3.76 (1.60–10.27, p = 0.001) [14]. Eberg et al.’s cohort
study [20] has to be highlighted as the initial sample was all individuals aged 18 or over
from Denmark, with a final sample was composed of 5,470,428 individuals. Their results
show through the IRR that there is an increased risk of periodontitis in mild psoriasis (IRR:
1.66; 95% CI 1.43–1.94; p < 0.001), severe psoriasis (IRR: 2.24; 95% CI 1.46–3.44; p < 0.001),
and psoriatic arthritis (IRR: 3.48; 95% CI 2.46–4.92; p < 0.001).

However, the results are not as clear for the PD measure with four out of five articles
not finding any differences [19,24–26]. For the CAL measure, three out of five papers found
no differences between cases and controls [24–26]. Furthermore, all of the studies that
analyzed PI did not find any differences [18,19,24–26]. Regarding prevalence, three out of
three studies showed significant differences [14,18,19]. All of this may indicate that psoriasis
can be a risk factor for developing periodontal disease. Nevertheless, the diagnosis of
periodontitis in these three publications was different. While Painsi et al. [14] used registers
to identify periodontal disease patients, Mendes et al. [18] employed interproximal CAL
and/or PD and Barros et al. [19] only used the CAL measure in interproximal sites. The
different diagnosis methods in the studies increases the heterogeneity of the results and the
subsequent conclusions. For further studies, there should be criteria for always establishing
the same method of diagnosis since without this, it is difficult to compare and generalize
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results, especially in relation to registers. Although it is a good method for large studies, it
reduces their precision. Thus, a goal for this line of research would be having a common
diagnosis for both periodontitis and psoriasis.

In addition, there is the question of confounding factors, with age, gender, or systemic
conditions having been mentioned already. However, there may be other factors that have the
capacity to modify the results. Socioeconomic status is likely to alter periodontitis outcomes,
so patients with less access to healthcare or healthy conditions are more likely to have worse
outcomes. Another confounding factor is the presence of plaque, as there will not be the same
outcomes for people with poor hygiene vs. people with good oral care. There have been
articles involved in some systematic reviews with very high PI values, and these values are
going to change the results because the periodontium is not going to react in the same way to
good hygiene as it does to poor hygiene. Both diseases have been shown to cause inflammatory
changes in the form of increased cytokine values [14–16,19,20,24–26]. Since they are essential
in the pathogenesis and progression of periodontitis and psoriasis, it can be speculated that
increased cytokine values may favor the development of periodontitis [14–16,18,26]. This
altered state would render the individual susceptible to developing inflammatory diseases.
Therefore, it has been shown that if periodontal disease is treated, the psoriasis condition
improves [29,30]. In addition, systemic psoriasis therapy could lead to better periodontal
parameters [29–31].

An association between psoriasis and periodontitis has been shown, and increased
concentrations of proinflammatory cytokines such as TNF-α and IL-1β have been found in
saliva from patients with psoriasis [3,30–32]. Activated TH17 cells producing IL-17 are key
pathogenic players in psoriasis, and bacterial infection, including infection with P. gingivalis,
may also activate TH17 cells. This bacterial infection can activate inflammatory pathways,
promoting secretion of interleukins and increasing the clinical manifestations of psoriasis
by contributing to systemic inflammation. Moreover, activated TH17 cells have been found
in periodontal lesions and in mild psoriasis, and increased IL-17 levels have been demon-
strated in crevicular fluid from patients with mild psoriasis [2,3,30–32]. These findings show
that TH17 hyperactivation could be a pathway that connects both pathologies, sharing
pathophysiological mechanisms present in psoriasis and periodontitis [2,3,7,17–19,31–33].

However, there is some heterogeneity in the results of recent articles on this topic,
which could be because the investigations used different diagnosis methods for periodonti-
tis. Prospective and more detailed research is required to obtain more evidence. In any case,
this manuscript has carried out a review following the PRISMA guidelines [23] and using
quality scales with a thorough protocol developed by three researches with experience in
this field. Moreover, this publication covers the most recent articles on the subject and has
incorporated the most cited papers on the relationship between periodontitis and psoriasis.

5. Conclusions

The scientific literature available up to now affirms that periodontitis could aggravate
the clinical manifestations of psoriasis. A bidirectional association between both pathologies
is proposed: On the one hand, patients with psoriasis typically present oral lesions that make
them more at risk of developing periodontal diseases [1,4,6,11,16], and on the other hand,
periodontitis in patients with psoriasis may increase the poll of proinflammatory cytokines and
in this way aggravate the clinical manifestations of psoriasis [14–20,24–26,28,31,32]. Clearly,
the role of the dentist is of great importance, since a dental examination can identify the
presence of periodontitis and provide treatment to patients. This treatment can improve
the systemic inflammatory process and improve the evolution of psoriasis, so periodontal
treatment would also improve the consequences of psoriasis. In addition, since the evidence
points to periodontitis and psoriasis having a bidirectional relationship, dental practitioners
should carry out a comprehensive dental checkup in these populations. Patients diagnosed
with psoriasis could also undergo specific gum surveillance, since there is evidence that
psoriasis may be a risk factor for periodontitis too.



Oral 2023, 3 65

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/oral3010006/s1, The PRISMA check list.

Author Contributions: Conceptualization, J.J.M., C.F.M.-A., F.J.S. and J.S.-R.; methodology, J.J.M.,
C.F.M.-A., F.J.S. and J.S.-R.; formal analysis and investigation, J.J.M., C.F.M.-A., F.J.S. and J.S.-R.; resources,
data curation, writing—original draft preparation, J.J.M., C.F.M.-A. and F.J.S.; writing—review and
editing, J.J.M., C.F.M.-A., F.J.S. and J.S.-R.; visualization and supervision, F.J.S. and J.S.-R.; project
administration, J.J.M., C.F.M.-A., F.J.S. and J.S.-R.; funding acquisition, C.F.M.-A. and F.J.S. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by grant number 18/00854 from the Ministry of Science, Innova-
tion, and Universities of Spain.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: We thank the Ministry of Science, Innovation, and Universities for the grant received.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Parisi, R.; Iskandar, I.Y.K.; Kontopantelis, E.; Augustin, M.; Griffiths, C.E.M.; Ashcroft, D.M. National, regional, and worldwide

epidemiology of psoriasis: Systematic analysis and modelling study. BMJ 2020, 369, m1590. [CrossRef] [PubMed]
2. Armstrong, A.W.; Read, C. Pathophysiology, Clinical Presentation, and Treatment of Psoriasis: A Review. JAMA 2020, 323,

1945–1960. [CrossRef] [PubMed]
3. Korman, N.J. Management of psoriasis as a systemic disease: What is the evidence? Br. J. Dermatol. 2020, 182, 840–848. [CrossRef]
4. Bangemann, K.; Schulz, W.; Wohlleben, J.; Weyergraf, A.; Snitjer, I.; Werfel, T.; Schmid-Ott, G.; Böhm, D. Depression und

Angststörung bei Psoriasispatienten: Schutz- und Risikofaktoren. Hautarzt 2014, 65, 1056–1061. [CrossRef] [PubMed]
5. Gerdes, S.; Mrowietz, U. Komorbiditäten und psoriasis: Konsequenzen für die praxis. Hautarzt 2012, 63, 202–213. [CrossRef]
6. Murage, M.J.; Kern, D.M.; Chang, L.; Sonawane, K.; Malatestinic, W.N.; Quimbo, R.A.; Feldman, S.R.; Muram, T.M.; Araujo, A.B.

Treatment patterns among patients with psoriasis using a large national payer database in the United States: A retrospective
study. J. Med. Econ. 2018, 22, 53–62. [CrossRef]

7. Dalmády, S.; Kemény, L.; Antal, M.; Gyulai, R. Periodontitis: A newly identified comorbidity in psoriasis and psoriatic arthritis.
Expert Rev. Clin. Immunol. 2019, 16, 101–108. [CrossRef] [PubMed]

8. Anonymous. American Academy of Periodontology Task Force Report on the Update to the 1999 Classification of Periodontal
Diseases and Conditions. J. Periodontol. 2015, 86, 835–838.

9. López Silva, M.C.; Diz-Iglesias, P.; Seoane-Romero, J.M.; Quintas, V.; Méndez-Brea, F.; Varela-Centelles, P. Actualización en
medicina de familia: Patología periodontal. Semergen 2017, 43, 141–148. [CrossRef]

10. Nazir, M.; Al-Ansari, A.; Al-Khalifa, K.; Alhareky, M.; Gaffar, B.; Almas, K. Global Prevalence of Periodontal Disease and Lack of
Its Surveillance. Sci. World J. 2020, 2020, 2146160. [CrossRef]

11. Zhang, X.; Gu, H.; Xie, S.; Su, Y. Periodontitis in patients with psoriasis: A systematic review and meta-analysis. Oral Dis. 2020,
28, 33–43. [CrossRef] [PubMed]

12. Martinez-Herrera, M.; Silvestre-Rangil, J.; Silvestre, F.J. Association between obesity and periodontal disease. A systematic review
of epidemiological studies and controlled clinical trials. Med. Oral Patol. Oral Cir. Bucal. 2017, 22, e708–e715. [CrossRef] [PubMed]

13. Márquez-Arrico, C.F.; Silvestre-Rangil, J.; Gutiérrez-Castillo, L.; Martinez-Herrera, M.; Silvestre, F.J.; Rocha, M. Association
between periodontal disease and polycystic ovary syndrome: A scoping review. J. Oral. Res. 2018, 7, 70–78.

14. Painsi, C.; Hirtenfelder, A.; Lange-Asschenfeldt, B.; Quehenberger, F.; Wolf, P. The Prevalence of Periodontitis Is Increased in
Psoriasis and Linked to Its Inverse Subtype. Ski. Pharmacol. Physiol. 2017, 30, 324–328. [CrossRef]

15. Sarac, G.; Kapicioglu, Y.; Cayli, S.; Altas, A.; Yologlu, S. Is the periodontal status a risk factor for the development of psoriasis?
Niger. J. Clin. Pract. 2017, 20, 474–478.

16. Woeste, S.; Graetz, C.; Gerdes, S.; Mrowietz, U. Oral Health in Patients with Psoriasis—A Prospective Study. J. Investig. Dermatol.
2019, 139, 1237–1244. [CrossRef]

17. Macklis, P.; Adams, K.M.; Li, D.; Krispinsky, A.; Bechtel, M.; Trinidad, J.; Kaffenberger, J.; Kumar, P.; Kaffenberger, B.H. The
impacts of oral health symptoms, hygiene, and diet on the development and severity of psoriasis. Dermatol. Online J. 2019, 25, 16.
[CrossRef]

18. Mendes, V.S.; Cota, L.O.M.; Costa, A.A.; Oliveira, A.M.S.D.; Costa, F.O. Periodontitis as another comorbidity associated with
psoriasis: A case-control study. J. Periodontol. 2018, 90, 358–366. [CrossRef]

19. de Barros, F.C.; Sampaio, J.N.; Figueredo, C.M.d.S.; Carneiro, S.; Fischer, R.G. Higher Prevalence of Periodontitis and Decayed,
Missing and Filled Teeth in Patients with Psoriasis. Eur. J. Dent. 2020, 14, 366–370. [CrossRef]

https://www.mdpi.com/article/10.3390/oral3010006/s1
https://www.mdpi.com/article/10.3390/oral3010006/s1
http://doi.org/10.1136/bmj.m1590
http://www.ncbi.nlm.nih.gov/pubmed/32467098
http://doi.org/10.1001/jama.2020.4006
http://www.ncbi.nlm.nih.gov/pubmed/32427307
http://doi.org/10.1111/bjd.18245
http://doi.org/10.1007/s00105-014-3513-9
http://www.ncbi.nlm.nih.gov/pubmed/25376619
http://doi.org/10.1007/s00105-011-2230-x
http://doi.org/10.1080/13696998.2018.1540424
http://doi.org/10.1080/1744666X.2019.1700113
http://www.ncbi.nlm.nih.gov/pubmed/31825680
http://doi.org/10.1016/j.semerg.2016.02.005
http://doi.org/10.1155/2020/2146160
http://doi.org/10.1111/odi.13617
http://www.ncbi.nlm.nih.gov/pubmed/32852860
http://doi.org/10.4317/medoral.21786
http://www.ncbi.nlm.nih.gov/pubmed/29053651
http://doi.org/10.1159/000481544
http://doi.org/10.1016/j.jid.2018.12.014
http://doi.org/10.5070/D3257044813
http://doi.org/10.1002/JPER.18-0394
http://doi.org/10.1055/s-0040-1713465


Oral 2023, 3 66

20. Egeberg, A.; Mallbris, L.; Gislason, G.; Hansen, P.; Mrowietz, U. Risk of periodontitis in patients with psoriasis and psoriatic
arthritis. J. Eur. Acad. Dermatol. Venereol. 2016, 31, 288–293. [CrossRef]

21. Qiao, P.; Shi, Q.; Zhang, R.; Lingling, E.; Wang, P.; Wang, J.; Liu, H. Psoriasis Patients Suffer From Worse Periodontal Status—A
Meta-Analysis. Front. Med. 2019, 6, 212. [CrossRef] [PubMed]

22. Ungprasert, P.; Wijarnpreecha, K.; Wetter, D. Periodontitis and risk of psoriasis: A systematic review and meta-analysis. J. Eur.
Acad. Dermatol. Venereol. 2016, 31, 857–862. [CrossRef] [PubMed]

23. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.; Akl, E.; Brennan,
S.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71. [CrossRef]
[PubMed]

24. Ligia, M.G.; Leira, S.; Constanza, R.; Lorena, C.-M.; Rosa, B.M.; Nathaly, D.; Andrés, P.; Luis, A.C.; Consuelo, R.-S. Psoriasis
Vulgaris: Relationship between Oral and Periodontal Conditions and Disease Severity. Open Dermatol. J. 2019, 13, 47–54.
[CrossRef]

25. Belstrøm, D.; Eiberg, J.M.; Enevold, C.; Grande, M.A.; Jensen, C.A.J.; Skov, L.; Hansen, P.R. Salivary microbiota and inflammation-
related proteins in patients with psoriasis. Oral Dis. 2020, 26, 677–687. [CrossRef]
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33. Nijakowski, K.; Gruszczyński, D.; Kolasińska, J.; Kopała, D.; Surdacka, A. Periodontal Disease in Patients with Psoriasis: A
Systematic Review. Int. J. Environ. Res. Public Health 2022, 19, 11302. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1111/jdv.13814
http://doi.org/10.3389/fmed.2019.00212
http://www.ncbi.nlm.nih.gov/pubmed/31632975
http://doi.org/10.1111/jdv.14051
http://www.ncbi.nlm.nih.gov/pubmed/27862342
http://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
http://doi.org/10.2174/1874372201913010047
http://doi.org/10.1111/odi.13277
http://doi.org/10.1902/jop.2015.150337
http://doi.org/10.1002/JPER.17-0721
http://doi.org/10.1155/2020/9086024
http://doi.org/10.1111/jcpe.13205
http://doi.org/10.1111/j.1365-2133.2012.11126.x
http://doi.org/10.1038/sj.bdj.2013.432
http://www.ncbi.nlm.nih.gov/pubmed/23660908
http://doi.org/10.1080/20002297.2017.1332710
http://www.ncbi.nlm.nih.gov/pubmed/28748036
http://doi.org/10.3390/ijerph191811302
http://www.ncbi.nlm.nih.gov/pubmed/36141573

	Introduction 
	Materials and Methods 
	Search Strategy 
	Selection of Articles and Eligibility Criteria 
	Quality Control of Articles 

	Results 
	Periodontal Parameters 
	Epidemiological Parameters 

	Discussion 
	Conclusions 
	References

