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Abstract

Background: Psoriasis and periodontitis are chronic inflammatory diseases with shared
etiopathogenic aspects and risk factors. This systematic review (SR) aims to assess the
impact of periodontitis on the risk of psoriasis.

Methods: Prospective and retrospective studies were included in this review. MED-
LINE, EMBASE, and LILACS databases were searched up to Feb 2021. Odds ratio
(OR) and standard error (SE) values of the studied groups were converted to LogOR,
and the results of individual studies were grouped using a fixed-effects model. A
modified version of the Newcastle-Ottawa (NOS) scale was used to assess the risk of
bias of retrospective and prospective studies.

Results: From a total of 169 articles initially searched, eight articles were included in
this systematic review (SR). Of these, five retrospective studies were included in the me-
ta-analysis. The overall meta-analysis demonstrated that individuals with periodontitis
have 61% increased odds of psoriasis compared to individuals with periodontal health
(OR=1,61;95% Cl = 1,23 to 2,11, Heterogeneity: I> = 0%, p = 0,0005).

Conclusion: Psoriatic patients with periodontal disease have a higher risk of psoriasis
than periodontally healthy individuals. Because of the limitations, we cannot yet estab-

lish a causal relationship between these two inflammatory diseases.
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Introduction

Periodontitis is a highly prevalent chronic inflamma-
tory disease characterized by a dysregulated host in-
flammatory response to dysbiotic biofilms (Papapanou
et al., 2018). Clinical aspects of periodontitis include
periodontal pocket depth formation, bleeding on prob-
ing, and clinical attachment loss (Meuric ez 4l., 2017;
Yost et al., 2015).

The periodontal disease exhibits a linkage to several
systemic illnesses and disabilities (Jepsen e al., 2018),
which can be explained mainly by the fact that peri-
odontitis patients present increased bacteremia and
higher levels of inflammatory biomarkers in serum
when compared with periodontally healthy individuals
(Jepsen et al., 2018; Sanz ¢ Winkelhoff, Van, 2011). In
this context, epidemiological studies demonstrated that
periodontal disease is associated with poor glycemic
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control in diabetic patients (Genco e Borgnakke, 2013),
adverse pregnancy outcomes (Chambrone ez 4/., 2011),
ventilator-associated  pneumonia  (Raghavendran,
Mylotte e Scannapieco, 2007) and autoimmune diseas-
es (Ambrosio ez al. 2017) such as psoriasis (Skudutyte-
Rysstad ez al., 2014).

Psoriasis is a chronic, immune-mediated, genet-
ic-based inflammatory dermatosis that affects around
1.5% of the Caucasian population (Ferrdndiz ez /.,
2001; Nevitt e Hutchinson, 1996). It is character-
ized by skin alterations and considerably impairs the
patient’s quality of life (Sabat ez al, 2007). Chronic
plaque psoriasis (CPP) is the most common type and
is represented by demarcated, erythematous, and scaly
lesions (Nestle, Kaplan e Barker, 2009). The number
of epithelial cells increases due to tissue inflammation,
which leads to a quick cycle of immaturity epithelial
cells desquamation. The hyperplasia of the epidermis
combined with the marked desquamation clinically de-
termines its clinical aspect (Sabat ez al., 2007).
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The evolution of a psoriatic lesion is based on a
complex interaction between environmental and ge-
netic factors. Psoriasis has been linked to smoking
(Armstrong, Harskamp e Armstrong, 2013), alcohol-
ism (Gupta et al., 1993), and stress (Kouris ez al., 2017).
In addition, the systemic state of chronic inflammation
seems to determine a bidirectional relationship with
several systemic and oral pathologies (Binus ez al.,
2012) (Procaccini et al., 2011; Versini et al., 2014);
Armstrong, Harskamp e Armstrong, 2013; Mechta ez
al., 2010)

Both psoriasis and periodontal disease involve an
exaggerated immune response in epithelial surfaces
and a dysregulation of the host inflammatory response
(Cutler e Jotwani, 2006; Preus et al., 2010; Sabat e 4.,
2007). In psoriasis and periodontitis, the state of sys-
temic inflammation revealed by increased serum levels
of pro-inflammatory biomarkers and oxidative stress
represents a possible link between these conditions
(Borska ez al., 2017; Miranda et al., 2019). (Hussain et
al., 2016; Téthovd e Celec, 2017). Oxidative stress oc-
curs when there is an imbalance between oxidative free
radicals and anti-oxidative mechanisms. It plays a cru-
cial role in the pathogenesis of psoriasis, exerting an an-
ti-proliferative function in keratinocytes, which leads
to the abnormal proliferation of keratinocytes and the
development of the signs and symptoms of the disease
(Téthovd e Celec, 2017).

Thus, psoriasis and periodontitis are chronic inflam-
matory diseases with shared etiopathogenic aspects and
risk factors. This systematic review (SR) aims to assess
the impact of periodontitis on the risk of psoriasis. The
following focused question was addressed: “Do indi-
viduals with periodontitis present an increased risk for
psoriasis when compared with periodontally healthy
individuals?”.

Materials and Methods
This systematic review followed the preferred report-
ing items for systematic reviews and meta-analysis
(PRISMA) of observational studies (MOOSE). The
protocol was previously registered in the International
Prospective  Register

(CRD:42020205338).

of  Systematic  Reviews

Eligibility criteria

Observational studies were included (retrospective
and prospective studies) according to the following re-
quirements: a) original studies published in English; b)
data showing the number of psoriatic patients with and
without periodontitis; ¢) outcome data of the assess-
ment of psoriasis severity on patients with and without
periodontal disease; and d) odds ratio for the associa-
tion between psoriasis and periodontitis.

Narrative analyses, case series, case reports, and in
vitro and animal studies were excluded. In addition,
studies that did not include a control group with sys-
temically healthy individuals were excluded.

Search strategy

An electronic literature search was performed on the
MEDLINE, EMBASE, and LILACs databases up to
February 2021. The following search strategy was used:
(psoriatic or psoriasis) AND (periodontitis or gingivi-
tis or periodontal disease or attachment loss).

In the first phase, two independent reviewers
(ISOC and MREF) selected titles and abstracts used by
the search strategy. The disagreements were resolved by
the decision of a third reviewer (ESR). In the second
phase, they reviewed the selected articles’ full texts that
met the inclusion criteria or those with unclear infor-
mation in the title and abstract. The reasons for the
rejection of the studies were recorded for each report.

Data extraction

The following items were extracted from publications
that met inclusion criteria: author, year, country, study
design, sample size, follow-up, the definition of peri-
odontitis and psoriasis, assessment of psoriatic and
periodontitis patients, odds for psoriasis or periodon-
titis, assessment of the severity of psoriasis, results, con-
flict of interest and source of funding.

Risk of bias
A modified version of the Newcastle-Ottawa (NOS)
scale was used (Sendyk ez 4/. 2016).

NOS was adapted with seven questions for the
Retrospective studies and ten questions for the
Prospective study, assessing sample size calculation,
representativeness of the psoriatic patients, selection
of psoriatic patients, ascertainment of patients with
periodontitis, source of patients without periodontitis,
assessment of clinical outcomes, description of clear
inclusion/exclusion criteria; comparability; outcomes
and statistics.

The scores of retrospective studies ranged from 0 to
10. Studies with 7-10 stars were rated as having a low
risk of bias, 5-6 stars moderate risk of bias, and < 5 high
risk of bias. The scores of prospective studies ranged
from 0 to 11. Studies with 7-11 stars were rated as hav-
ing a low risk of bias, 5-6 stars moderate risk of bias,

and < 5 high risk of bias.

Summary measures and synthesis of results

Studies that presented the number of psoriatic and sys-
temically healthy patients with and without periodon-
titis or the Odds ratio (OR) for psoriasis/periodonti-
tis were included in the meta-analysis. Analyses were
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performed using a software package (Review Manager
software, version 5.3, The Nordic Cochrane Center, The
Cochrane Collaboration, Copenhagen, Denmark). OR
and standard error (SE) values of the studied groups
were converted to LogOR, and the results of individu-
al studies were grouped using a fixed-effects model. The
meta-analysis used the inverse variance method and the
DerSimonian-Laird estimator for Tau. The pooled re-
sults were estimated using OR and 95% confidence in-
tervals (Cls). The heterogeneity analysis was performed
by the I2 test. Since only one prospective study was in-
cluded in the present systematic review, the meta-analy-
sis was conducted only for retrospective studies.

Results

Search results

Records identified through electronic database search-
ing strategies and manual searches resulted in the identi-
fication of a total of one hundred and sixty-nine articles.
One hundred and seventy-eight (178) were excluded af-
ter the title and abstract screening. In the second phase,
16 articles were selected for full-text reading (Antal

et al., 2014; Fadel er al., 2013; Ganzetti et al., 2014;
Gheorghita ez al., 2016; Keller e Lin, 2012; Lazaridou
et al., 2013; Mendes et al., 2019; Nakib et al., 2013;
Painsi ez al., 2017; Preus et al., 2010; Sarac et al., 2017;
Sezer et al., 2016; Skudutyte-Rysstad ez al., 2014; Su ez
al., 2017; Woeste et al., 2019). Sixteen were excluded
for the following reasons: one study has a cross-section-
al design, one focused on smoking patients (Antal ez a/.,
2014; Fadel ez al., 2013); three studies did not have suf-
ficient information (Preus et 4/., 2010; Sezer et al., 2016;
Woeste et al., 2019); two studies did not have a control
group without psoriasis, and systemically health individ-
uals (Painsi ez al., 2017; Su et al., 2017) and one study
(Gheorghita ez al., 2016) was not possible to download
the article. A total of 8 articles (Ganzetti et al., 2014;
Keller e Lin, 2012; Lazaridou ez /., 2013; Mendes et
al., 2019; Nakib ez al., 2013; Sarac et al., 2017; Sharma,
Raman e Pradeep, 2014; Skudutyte-Rysstad ez 4/., 2014)
were included in this review. It was possible to include 5
(Ganzetti et al., 2014; Keller e Lin, 2012; Lazaridou ez
al., 2013; Mendes ez al., 2019; Skudutyte-Rysstad ez 4.,
2014) of these in the meta-analysis (Figure 1).
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Figure 1. Flow-chart
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Included studies

Retrospective studies

Seven retrospective studies were included (Ganzetti
et al., 2014; Keller e Lin, 2012; Lazaridou er 4/., 2013;
Mendes ez al., 2019; Sarac et al., 2017; Skudutyte-
Rysstad ez al., 2014). Their characteristics are shown in
Table 1; 231.985 individuals of both sexes, ranging from
19,6 to 62,2 years, were included. All studies evaluated

Table 1. Characteristics of the retrospective studies.
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the exposure (periodontitis) by clinical examination.
Regarding the outcome, the psoriasis diagnosis and se-
verity were evaluated by clinical examination (Ganzetti
et al., 2014; Lazaridou ef al., 2013; Mendes ez al., 2019;
Sarac et al., 2017; Skudutyte-Rysstad ez al., 2014); clin-
ical examination confirmed with histopathological and
immunofluorescence exam (Sharma, Raman ¢ Pradeep,
2014) and medical record (Keller e Lin, 2012).

Outcome
assessment

Main findings

Conflict of interest
and source funding

Assessment of
patients:
- Psoriatic: Clini-
cal examination
- With periodon-
titis: clinical
examination

Follow up: 10
months

Test group (psoriatic pa-

tients): 50

Periodontitis: n =22
Without periodontitis: n = 28

Control group (control): 45
Periodontitis: n =2
Without periodontitis: n =43

Periodontal health may

reduce the risk factors trig-
gering psoriasis.

All authors state
that they do not
have any conflict
of interest related
to the submitted
work.
Editorial assistance
was provided by
Mary Hineson be-
half of Health Pub-
lishing and Services
Srl and funded by
Pfizer Italia.

Assessment of
patients:
- Psoriatic: Medi-
cal record
- With periodon-
titis: clinical
examination

Follow up: 5
years

Recommended
intervals of SPT:
2 visits per year

Test group (periodontitis
patients): N=115.365
Psoriasis incidence in 5 years:

n=10823.

Control group (control with-
out periodontitis):N=115.365
Psoriasis incidence in 5 years:

n =706

Hazard Ratio of psoriasis
during the 5-year follow-up
period for patients with
Chronic periodontitis was
1.54 (95% CI1 1,40-1,69).

Authors declared
no conflict of
interest.

Assessment of
patients:
- Psoriatic: clini-
cal examination
- With periodon-
titis: clinical
examination

Follow up: 5
months

Test group (psoriatic patients)
0

Periodontitis= 27
Without periodontitis= 73

Control group (health pa-

tients) = 100

Periodontitis= 10
Without periodontitis= 90

Significant correlations
between psoriasis and peri-

odontitis (OR = 3.329, 95%Cl:
1.513-7.324,
P =0.003)

Authors declared
no conflict of in-
terest. No funding
sources supported
this work.

Author Subjects Subjects Definition of
(Country) characteristics characteristics Psoriasis
28 men and 22 Chronic peri-
women, mean age  odontitis was
44.7 £ 11.5 years considered
from Clinical of localized or
Dermatology of generalized
G . Ancona. (>30% of sites  The diagnosis
anzetti et Th I . Ived § L9
3l 2014 e control group involved). of psoriasis was
(Italy) comprised Severity made following
Y 45 healthy gender  was charac- PASI.
and age-matched terized by
individuals. the amount
of clinical
Retrospective attachment
Study loss.
230.730 patients .
(110430 manand ~ Fatients who
120.300 woman) WO Consen- Patients that
age/mean:39.2 . received a
Keller et al. . sus diagnoses . :
+-16.2 from Taiwan - diagnosis of
2012 ] of Chronic o
A National Health . o psoriasis. There
(Taiwan) . Periodontitis.
Research Institute There was no  as no further
. further infor- information.
Retrospective mation
Study :
Biopsy con-
200 patients Radiologic  rmed Chronic
) A Plaque Psoriasis
(114 woman and confirmation : .
with duration of
88 man) age/ of bone loss. .
. the disease for at
. Mean:57.2 +5 Community
Lazaridou - . least 6 months.
from Hospital of Periodontal . .
etal. 2012 . . Patients with
Skin and Venereal Index scoring .
(Greece) . chronic plaque
Diseases was used for o
the classi- ps%rlalsm ‘.Af/.erde
Retrospective fication of Sub classiie
Study periodontitis further on the
basis of PASI
scores.
756 patients (463
woman and 293
man Age/Mean:
46.71+7.0
from Department  Periodontitis
of Dermatology was defined PASI was used
Mendes et of Clinics Hospital — accordingto  and were made
al. 2019 and from the Cen- the American  available in all
(Brazil) ter of Specialized Academy of medical records
Medicine, Teach-  Periodontol-  of the patients.
ing and Research. ogy

Retrospective
Study

PASI was used

and were made
available in all
medical records
of the patients.

Test group (psoriatic patients)
=397
Periodontitis = 183
Without periodontitis = 214

Control group (healthy

patients) = 240

Periodontitis =119
Without periodontitis = 121

Individuals with psoriasis
presented a chance 1.72 high-
er of having periodontitis
than controls (OR = 1.72; 95%
Cl11.28-2.32; p < 0.001).

The authors declare
that are no conflicts
of interest.
This study was
supported by the
National Council
of Scientific and
Technological De-
velopment-CNPq,
Brazil (Productivity
research grants
#307034/2015-1;
#307024/2015-6 and
#402158/2016-4)
and grants from
FAPEMIG.
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Table 1. (Continuation) Characteristics of the retrospective studies.

Author Subjects character-  Subjects char- Definition of Outcome assess- Main findings Conflict of interest
(Country) istics acteristics Psoriasis ment and source funding
152 patients (97
woman and 55
man) - Age group . Test group (psoriatic patients)
test:34.43 + 144 Pgrlodontal Assessment of _
disease was patients: . L
and Age group classified - Psoriatic: clini- Periodontitis = 15
control:30.80 + according to cal examir;ation Without periodontitis = 61
Saracetal. 11.19 - from Faculty the s ster§1 of Psoriasis was de- With periodon- Authors dgclared
2017 of Medicine, De- Conzlmunit fined according titisilinical Control group =76 no conflict of
(Turkey) partment of Der- Periodonta>ll to PASI. exar;qination Periodontitis = 6 interest.
matology, Inonu Index of Without periodontitis = 70
University . The periodontal disease may
Treatment Follow up: 105 . P hroni
Needs. years impact psoriasis as a chronic
infectious.
Retrospective
Study
68 patients (31
woman and 37 Periodontitis The diagnosis Asse;;g]:tr;t of
man) - Age group  was defined  for patients with Psgriatic c.ase
test:34.58 + 3.47 as subjects psoriasis were histor clinical The study showed higher
years with =22 inter-  based on case examinz;tion and presence of Chronic Peri-
and Age group proximal sites  history, clinical confirmed with odontitis in psoriasis
Sharma et control:34.34 + with Pocket  examination and histopatholog-  8TOUP compared with healthy
al. 2014 3.11 years) from depth =5 mm  confirmed with ical fs well a% subjects. Significant Authors dgclared
(I.ndia) Department of or =2 histopatholog- Immunofluores- relationship between Pocket no conflict of
Dermatology, interproximal ical as well as cence Depth and severity of pso- interest.
Bangalore Med- sites with at- immunofluo- With periodon- riasis
ical College and  tachmentloss  rescence. The titiS'F::Iinical and between attachment loss
Research Institute, =4 mm with  severity of psori- exar}]ination and severity of psoriasis were
Bangalore. radiographic  asis was assessed found
evidence and recorded by Follow up: 4
Retrospective of bone loss PASI. hp.
Study months
Periodontitis
. was defined Test group (psoriatic patient)
171 patients (72 according —50
woman and 99 . "
to the case Periodontitis = 21
man) age 22-66 definiti Assessment of Without iodontitis = 29
ears from Faculty etinitions patients: tthout periodontitis =
Yf . h for surveil- S .I' .
Skudu- of Dentistry, Uni- lance of - Psoriatic: clini- o1 group (healthy pa-
tvte-Rvss- versity of Oslo and eriodontitis cal examination tigentsgo— 121 yp
zad etyal the Dermatology pro osed b Their psoriasis - With periodon- Periodont?tis 2 Authors declared
2014 ’ Department, Olso Ft)hepCentersy diagnosis was titis: clinical Without eriodonzitis ~99 nO.Conﬂ'Ct of
(Noway) University Hospi- e - 0 verified by PASI. examination P - interest.
Y tal-Rikshospilalet, C I and Th | f beriod
Norway. ontrofan Follow up: 15 € prevalence of periodon-
Prevention titis was significantly
h months higher i ‘asis individ
Retrospective and the igher in psoriasis individ-
Stud American uals compared to healthy
Y Academy of controls.
Periodontol-
ogy.

PASI: Psoriasis area and severety index.

Prospective study

Only one of the eight included studies was prospective
(Nakib ef al., 2013). The characteristics are shown in
Table 2. The study followed 81.378 individuals of both
sexes, mean age of 64 years, and subjects were followed
for ten years. A self-reported questionnaire assessed ex-
posure (periodontitis) and outcome (psoriasis severity).

Methodological assessment

Retrospective studies

NOS domains were used to assess the quality of the ret-
rospective studies included. Of the seven retrospective

studies (Table 3), five were considered to have a low risk
of bias (Ganzetti et al., 2014; Lazaridou et al., 2013;
Mendes ez al., 2019; Sharma, Raman e Pradeep, 2014;
Skudutyte-Rysstad ez a/., 2014) and two moderate risk
(Keller e Lin, 2012; Sarac et al., 2017).

Prospective study
The risk of bias from the prospective study is shown in
Table 4, and the study was considered to have a moderate

risk of bias (Nakib ez 4/., 2013).
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Table 2. Characteristics of the prospective studies.
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Author Subjects Subjects Definition of Outcome Main findings Conflict of interest and source
(Country) characteristics characteristics Psoriasis assessment funding

o Dr Abrar A. Qureshi has re-

Self-reported ) PI?O”aS'St: cejved a grant from Amgen/

81.378 patients physician-diag- qiis;{sgr?;i;e History of periodontal Pfl;er to e_valpate /Blomgrk-

. Age/M 64 Self- ted nosed psoriasis Periodontitis: bon_e loss lncreasgd ers in psoriasis and psoriatic

Nakib et al. gef €an eh' repor ? through 2008. eli;o ontitis: the risk of developing arthritis’. He also serves as

2013 ye;};ls rlc:rr]nsl:lu(;s- b |storly ° Participants s€ ;repor?, psoriasis in 47%, when a consultant for Abbott,

(EUA) esea uay: one oss. were asked to questionnaire compared to those Centocor, Novaritis and the

complete the

without periodontal

Centers for Disease Control

Prospective Study Psoriasis Screen-  FoHoW up: 10 bone loss. and Prevention. The other
ing Tool. years authors report no conflicts
of interest.
Table 3. Methodological quality of the retrospectives studies.
Selection Comparability Outcome Statistics Total

(maximum 5)

(maximum 2)

(maximum 2) (maximum 1) (maximum 10)

Ganzetti et al. 2014 4%
Keller et al. 2012 4%
Lazaridou et al. 2013 3%
Mendes et al. 2019 5%
Sarac et al. 2017 4%
Sharma et al. 2014 5%
Skudutyte-Rysstad et al. 2014 5%

2% 1% 0% 7 %
0% 1% 1% 6%
2% 3% 1% 8%
2% 2% 1% 10 %
1% 2% 0% 5%
1% 2% 1% 9%
2% 2% 1% 10 %

Scores ranged from 0 to 10 stars. Studies with 7-10 stars were arbitrarily rated as low risk of bias, 5-6 stars moderate risk of bias and

<5 high risk of bias.

Table 4. Methodological quality of the prospective study.

Selection
(maximum 5)

Nakib et al., 2013 2%

Comparability
(maximum 2)

1%

Statistics
(maximum 1)

Total
(maximum 10)

Outcome
(maximum 2)
1%

1% 5%

Scores ranged from 0 to 11 stars. Studies with 7-11 stars were arbitrarily rated as low risk of bias, 5-6 stars moderate risk of bias and

<5 high risk of bias.

Pooled outcomes

Retrospective studies

The overall meta-analysis demonstrated that individu-
als with periodontitis have 61% increased odds of pso-
riasis compared to individuals with periodontal health
(OR = 1,61; 95% CI = 1,23 to 2,11, Heterogeneity:
12 = 0%, p = 0,0005), (Figure 2).

Prospective study

A descriptive analysis of the prospective study showed
that during the 10-year follow-up period, the history of
periodontal bone loss increased the risk of developing
psoriasis when compared with periodontally healthy pa-
tients.
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight I, Fixed, 95% Cl IV, Fixed, 95% CI
Ganzetti etal. 2014 123 1.28 1.2% 3.42[0.28 42.09] *
Kelleretal. 2012 019 112 1.8% 1.21[013 10.86] *
Larazidou et al. 2012 0582 017 B57%  1.68[1.21,2.39] ——
mMendes et al 2019 0.24 048 6%  1.27[0.41, 3.96]
Skudutyte-Rysstad e al. 2014 041 027 Z6.0% 1.91[0.89, 2.56] T
Total (95% CI) 100.0% 1.61[1.23, 2.11] ""
Heterogeneity: Chi®= 0.70, df= 4 (P = 0.95); F= 0% 6 ] 052 D=5 é :ij 16
Testior overall efiect 2= 3.48 (F = 0.0005) [Periodontal health] [Periodontal disease]

Figure 2. Forest plot.

Discussion

The main results of the present SR indicate that in-
dividuals with periodontitis may have an increased risk
of psoriasis when compared with periodontally healthy
individuals.

An overall meta-analysis from retrospective studies
demonstrated that individuals with periodontitis have
a 61% increased risk of psoriasis compared to those
with periodontal health. This result is in accordance
with previous reviews (Ungprasert, Wijarnpreecha,
Wetter, 2017; Zhang et al., 2020), which found 55%
and 2.87 times increased risk of psoriasis, respectively.

Noteworthy, some differences should be point-
ed out. 1) The search strategy from Ungprasert,
Wijarnpreecha e Wetter, 2017 was carried out about
five to six years ago, and since then, the base of evidence
has improved (Mendes e al., 2019); 2). Both previous
reviews (Ungprasert, Wijarnpreecha ¢ Wetter, 2017;
Zhanger al.,2020), included prospective and retrospec-
tive studies in the same overall meta-analysis, dividing
into subgroups by study designs. In the present review,
we chose to combine only the retrospective studies in
the meta-analysis, leaving only one prospective study,
which was not included in the meta-analysis. This deci-
sion was based on the Cochrane handbook (Higgins ez
al., 2019), which does not recommend combining pro-
spective and retrospective studies in the same analysis
due to several methodological differences and possible
bias involved; and 3) The more recent SR, (Zhang ez
al., 2020), included in their meta-analysis one study
with a control group of not systemically health individ-
uals (with chronic spontaneous urticaria) (Painsi ez a/.,
2017) and one study that focused on smoking patients
(Antal ez al., 2014). Since the above-mentioned studies
would substantially increase heterogeneity, we decided
not to include them in the present SR.

The molecular mechanisms that may explain the
association between periodontitis and psoriasis found
herein are the state of systemic inflammation revealed
by increased serum levels of pro-inflammatory cyto-
kines in periodontitis and psoriasis patients; and the

oxidative stress, which plays a major role in the patho-
genesis of both diseases (Téthové e Celec, 2017; Zhang
et al., 2019). In addition, both are chronic inflamma-
tory diseases that share the same risk factors, such as
smoking (Armstrong ez al., 2014; Leite e al., 2018), al-
coholism (Gupta ez al., 1993; Wang et al., 2016), stress
(Botelho ez al., 2018; Kouris et al., 2017) and obesi-
ty (Moura-Grec et al., 2014; Procaccini et al., 2011;
Versini et al., 2014).

All prospective and retrospective studies included
in the present SR had their methodological quality as-
sessed by a modified version of the NOS scale (Campos
et al.,2021; Sendyk ez al., 2017). The qualitative assess-
ment considered the sample size calculation, representa-
tiveness of the sample, ascertainment of exposure, man-
agement of confounding factors, outcome assessment,
and valid statistical analysis. Meeting these criteria is
essential for the studies’ bias control, and its failure may
have impacted the results. In our quality assessment,
most retrospective studies were considered to have a
low risk of bias (Ganzetti et al., 2014; Lazaridou et al.,
2013; Mendes ez al., 2019; Sharma, Raman e Pradeep,
2014; Skudutyte-Rysstad ez al., 2014), and there was no
study rated as high risk of bias. The only prospective
study (Nakib e /., 2013) was rated as moderate risk.
Although most studies included did not present a high
risk of bias, some points should be addressed. An im-
portant point is that only the retrospective studies were
included in the meta-analysis, which are associated with
bias and heterogeneity. In fact, in retrospective analysis,
we do not know the patient’s periodontal and system-
ic condition when the psoriasis was installed, making
it difficult to prove the cause-effect relationship of the
diseases. In addition, there were several methodologi-
cal differences among the included studies (Ganzetti
et al., 2014; Keller e Lin, 2012; Lazaridou ez 4l., 2013;
Mendes et al., 2019; Sarac et al., 2017; Sharma, Raman
e Pradeep, 2014; Skudutyte-Rysstad ez al., 2014), as re-
gards periodontal disease assessment and classification;
and therefore, the results of the present SR should be
interpreted with caution. Further, other limitations of
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this SR include the low number of studies on this topic.
Because of the above-mentioned limitations, we cannot
yet establish a causal relationship between these two in-
flammatory diseases.

Importantly, a preliminary search was conducted to
find randomized clinical trials (RCT) on the effect of
periodontal treatment on psoriasis condition. However,
only one randomized clinical trial on this topic has
been found (Yarkac, Ogrum e Gokrturk, 2020). This
RCT showed that periodontal therapy improved the
psoriasis condition measured by the Psoriasis Area and
Severity Index in patients with both diseases and de-
creased several salivary inflammatory biomarkers. The
results from this RCT corroborate with the present SR,
which found an association between these conditions;
however, more RCTs should be conducted on this top-
ic in order to improve the strength of evidence and con-
firm or not the cause-relationship of these diseases.

This study demonstrated an association between
periodontal disease and psoriasis. Despite the weak
evidence on the topic, clinicians should monitor their
patients’ periodontal health to provide oral health
and, secondarily, possibly prevent the risk of psoriasis.
Further prospective studies and randomized clinical
trials on this topic should be carried out.

Conclusions

The present SR indicates that individuals with peri-
odontitis may have an increased risk of psoriasis com-
pared to periodontally healthy individuals. Because of
the limitations, we cannot yet establish a causal rela-
tionship between these two inflammatory diseases.
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