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Abst rac t
Introduction: Periodontal disease and psoriasis are chronic and multifactorial inflammatory conditions which share 
immunopathological mechanisms and risk factors. They often coexist and reflect each other as extensive research 
proved a correlation between the advancement of periodontitis and the severity of psoriasis. 
Aim: To assess the influence of the prevalence of psoriasis and periodontitis using the selected markers of inflam-
mation, such as C-reactive protein (CRP), interleukin (IL) 1α (IL-1α) and IL-17.
Material and methods: Test sample consisted of 30 psoriatic inpatients, subjected to dental examination and 
blood tests. 29 healthy individuals constituted the control group and underwent thorough clinical examination to 
rule out psoriasis.
Results: Our results confirmed that all dental indices reflecting oral hygiene and periodontal health were signifi-
cantly better in healthy controls than in patients with psoriasis. Further analysis revealed a statistically significant 
correlation between the levels of CRP, a few of the cytokines (IL-1, IL-17), and dental indices in psoriatic patients. 
Moreover, we found that patients with psoriasis visited the dentist less frequently than healthy participants. 
Conclusions: In order to fully establish the relationship between psoriasis, periodontitis and markers of inflamma-
tion, further research on larger sample sizes is needed. However, the results obtained point to the crucial role of 
diagnosing and treating periodontitis in preventing and mitigating psoriasis. Joint effort of physicians and dentists 
is necessary to ensure a comprehensive treatment of a psoriatic patient. 
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Introduction

Periodontal disease is a state of chronic inflamma-
tion of the tissues supporting the teeth. It is considered 
a civilization disease, the second most common oral 
health condition after tooth decay and sixth most com-
mon disease globally [1]. Untreated periodontitis may 
lead to oedema, gingival bleeding, alveolar bone atrophy, 
and consequently teeth loss [2].

Psoriasis is also considered a chronic inflammatory 
condition influenced by various environmental factors. 
It is a skin disease of unclear aetiology, typically charac-
terized by erythematous, scaly plaques, however, it can 
affect multiple organ systems, such as nails and joints, 
which leads to the development of psoriatic arthritis [3].
Although the condition is seldom life-threatening, it pos-
es a great physical and psychological burden, heavily im-

pairing the quality of life. Its pathogenesis is yet not fully 
understood, however, the immune system is considered 
a key component in the development of the disease [4].

Both periodontitis and psoriasis are complex and 
multifactorial diseases sharing multiple risk factors, like 
smoking, excessive alcohol consumption, stress, and im-
munodeficiency [5]. They also share some of the estab-
lished immunopathological mechanisms, such as a rela-
tion to the interleukin-lymphocyte IL-23/Th17/IL-17 axis 
[6]. One theory holds that the underlying cause of the 
inflammation in distant sites, such as skin and joints, is 
the adaptive immune response elicited by the disruption 
of the systemic immune balance due to oral pathogens 
[7]. The diseased periodontium contains inflammatory 
mediators, such as interleukins, prostaglandins and tu-
mor necrosis factor-α (TNF-α), which released into the 
circulation, contribute to systemic inflammation [8].
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Over the last few years, extensive research has been 
conducted to confirm the association between periodon-
tal disease and psoriasis. The association was estab-
lished through the examination of numerous parameters, 
such as the number of teeth in patients, which shows 
an inverse correlation with the severity of psoriasis [7]. 
Figure 1 shows the condition of the oral cavity in one of 
the study participants with severe psoriasis.

It is now considered important to raise awareness of 
this connection among dermatologists and dentists as 
psoriatic lesions may indicate the presence of periodon-
titis and vice versa. Moreover, treatment of periodontal 
disease was proved to attenuate the clinical manifesta-
tions of psoriasis [8]. Diagnosis of all comorbid diseases 
is crucial for ensuring a comprehensive therapy [9]. 

Aim

The main aim of this study was to assess the correla-
tion between the levels of selected markers of inflam-
mation and the prevalence of psoriasis and periodontal 
disease. In order to collate the results with a clinical pre-
sentation, the patients were also evaluated by a dentist 
in terms of the condition of the gums and periodontal 
status, the level of oral hygiene and the frequency of 
dental check-ups. 

Material and methods

Fifty-nine participants of both sexes aged 20-59 years 
were enrolled in the study. Test sample consisted of  
30 patients treated in the Department of Dermatology 
of the Heliodor Święcicki Clinical Hospital of the Poznan 
University of Medical Sciences for psoriasis. Seven of 
them were also diagnosed with psoriatic arthritis us-
ing the CASPAR criteria. The control group comprised 
29 healthy individuals, in whom psoriasis had been ruled 
out by conducting thorough examination. Psoriatic pa-
tients were also subjected to examination in order to as-

sess the severity of the disease using PASI scores, DQLI 
questionnaire and BSA assessments. 

All the patients underwent a clinical dental examina-
tion which was performed using a dental mirror, dental 
probe and a periodontal probe WHO 621 Hu-Friedy scale 
up to 11.5 mm, under artificial lighting of the dental of-
fice. The Plaque Index (Pl.I) according to Silness and Löe 
[10] and the Approximal Plaque Index (API) according 
to Lange were used to assess oral hygiene, the Gingival 
Index (GI) according to Löe and Silness [11] and the Sul-
cus Bleeding Index (SBI) according to Muhlemann [12] 
were used to assess the gingival condition. Periodontal 
status was assessed by measuring the clinical depth of 
periodontal pockets (PPD) and the Clinical Attachment 
Loss (CAL) index. 

Their blood was analysed for a selection of inflam-
matory cytokines (IL-1α, IL-1β, IL-6, IL-17, TNF-α) using an 
enzyme-linked immunosorbent assay. C-reactive protein 
concentrations were also measured with the MULTIGENT 
CRP Vario Test (CRPVa). 

Statistical analysis

All obtained data were subjected to statistical analysis 
using nonparametric tests, Spearman’s rank correlation 
coefficient, ANOVA, Mann-Whitney U and Tukey-Duck-
worth. Results were considered significant when p < 0.05.

Results

Dental evaluation

Pl.I and API are the indices used for assessing oral 
hygiene. Pl.I ascertains the thickness of the plaque along 
the gingival margin and API is designed to express, as 
a percentage, the proportion of interproximal spaces cov-
ered in plaque. The differences in the medians of Pl.I and 
API in the test group compared to the control group were 
statistically significant (p = 0.007 and p = 0.028, respec-
tively). As shown in Table 1, the median values of both 
indices were higher in patients with psoriasis than in the 
control group participants.

As for the assessment of gingival health, indices of 
gingival inflammation were significantly higher in the 
test group than in the control one. GI classifies inflam-
mation in three grades, based on the presence of ery-
thema, swelling and bleeding. SBI is a scale of inflamma-
tion in which bleeding upon probing four gingival units is 
measured and recorded. The differences, as indicated by 
test results, were statistically significant (p = 0.003 and 
p = 0.008, respectively). The comparison of the results is 
shown in Table 1. 

The last element of dental evaluation in clinical ex-
amination was an assessment of the overall condition 
of periodontium. Two indices were used, PPD and CAL, 
which is composed of PPD plus the distance from the gin-
gival margin to the cementoenamel junction. Periodontal 
probing is one of the key elements in the diagnosis of peri-

Figure 1. Advanced periodontitis in a patient with psoriasis 
(private collection)
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odontitis [13]. Both indices were much more beneficial in 
healthy controls than in patients with psoriasis (p < 0.001 
in both measurements), which is illustrated in Table 1. 

Laboratory tests

The relationship between serum levels of C-reactive 
protein (CRP), which were significantly elevated in psori-
atic patients (Table 2), and dental indices was measured 
using Spearman’s correlation coefficient. 

The use of the Spearman’s coefficient demonstrated 
a pronounced positive correlation between CRP levels 
and all of the measured clinical indices (GI, SBI, PPD, CAL) 
(p = 0.012). However, as shown in Table 3, this correlation 
was present in both groups. 

The evaluation of the serum levels of proinflamma-
tory cytokines (IL-1, IL-6, IL-17A, TNF) revealed that there 

were no notable differences between the levels in pa-
tients with psoriasis and healthy participants (Table 4). 

However, a further analysis of the available data 
revealed a significant correlation between a few of the 
cytokines (IL-1, IL-17) and dental indices (Pl.I, API, SBI) in 
psoriatic patients. As shown in Table 5, three out of four 
significant correlations transpired in the test group, which 
may indicate differences in the immunomodulation of the 
groups and confirm the association between poor oral 
hygiene and increased activity of the immune system.

Discussion

The relationship between psoriasis and periodontal 
diseases has been suspected for many years and proved 
by research. An epidemiological study conducted to in-

Table 1. Assessment of oral hygiene, gingival health and periodontal disease indices in test and control groups

Variable Test group (n = 30) Control group (n = 29) P-value

Median Min.–max. Median Min.–max.

Pl.I 1.2 0.2–2.7 0.6 0.1–2.2 0.007

API (%) 29.5 7–82 22 2–78 0.028

GI 1.35 0.3–2.5 0.9 0.1–2.2 0.003

SBI (%) 27 6–64 13 3–55 0.008

PPD [mm] 3 0.8–4.6 1.1 0.4–3.4 < 0.0001

CAL [mm] 3.2 0.8–5.1 1.1 0.4–3.7 < 0.0001

Table 2. Serum levels of CRP in test and control groups

Variable Test group (n = 30) Control group (n = 29) P-value

Median Min.–max. Median Min.–max.

CRP [mg/l] 6.1 0.2–17.9 0.75 0.14–8.4 0.012

Table 3. Correlation between CRP levels and dental indices in test and control groups

Variable Test group (n = 30) Control group (n = 29)

rs P-value rs P-value

CRP & GI 0.58 0.001 0.65 0.0001

CRP & SBI (%) 0.72 < 0.0001 0.61 0.0004

CRP & PPD [mm] 0.67 0.0001 0.56 0.001

CRP & CAL [mm] 0.64 0.0001 0.56 0.002

Table 4. Serum levels of proinflammatory cytokines in test and control groups

Variable Test group (n = 30) Control group (n = 29) P-value

Median Min.–max. Median Min.–max.

IL-1α [pg/ml] 24.4 15.4–64.1 25.3 11.6–55.3 0.655

IL-1β [pg/ml] 9.7 4–76.5 7.5 2.9–49.5 0.096

IL-6 [pg/ml] 0.1 0–19.3 0 0–4.4 0.147

IL-17A [pg/ml] 15.7 4.4–72.8 16.7 2.4–33.3 0.642

TNF-α [pg/ml] 0 0–1.5 0 0–131.1 0.919
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vestigate the risk of psoriasis following the diagnosis of 
chronic periodontitis showed that the incidence rate of 
psoriasis for these patients was 1.88 per 1000 person-
years, compared to 1.22 in healthy controls [14]. What is 
more, the prevalence of periodontitis was higher in pa-
tients with more severe psoriasis [7]. However, hypoth-
eses of the exact mechanism behind this phenomenon 
are mainly speculative and the impact of targeting one of 
the concomitant diseases on the severity of the second 
disease remains to be poorly understood. 

The results of our study showed that the oral hygiene 
of patients with psoriasis was insufficient, which over-
all led to the worsening of their oral health. Moreover, 
the average number of dental check-ups in a year in this 
group was 0.8, while in the control group it was 1.03. The 
reason behind this phenomenon could be the fact that 
psoriatic patients might be less sensitive to periodontal 
pain and therefore not decide to visit a dental profes-
sional until the late stages of periodontitis [9]. 

Periodontal inflammation is also linked to promoting 
the development of a number of other systemic diseases, 
such as diabetes mellitus [15] or even increasing the risk 
of stroke [16]. It is highly important not to underestimate 
the role of periodontitis, one of the most common ill-
nesses globally, in the pathogenesis of the diseases 
constituting the greatest concerns of public health. Peri-
odontitis is currently believed to be a significant risk fac-
tor for cardiovascular events, such as myocardial infarc-
tion, peripheral artery disease and heart failure [17].

This study was conducted to establish whether the 
coexistence of psoriasis and periodontitis is associated 
with higher cytokine levels compared to healthy controls. 
The correlations observed between the levels of some in-
terleukins in the blood and the indicators of oral hygiene, 
gingivitis and periodontitis give rise to hope that inflam-
matory markers in patients would be useful as a state-of-
the-art diagnostic and even therapeutic tools. It is highly 
probable that novel psoriasis-targeted therapies, such 
as IL-17 inhibitors, would prove effective in managing 
chronic periodontitis [9]. 

Conclusions

Overall, a detailed elucidation of the relationship 
between psoriasis, periodontitis and markers of inflam-
mation requires further research on larger sample sizes. 
However, the obtained results clearly point to the crucial 

role of preventing and treating periodontal diseases as 
a highly sufficient and cost-effective element in manag-
ing numerous systemic diseases, such as psoriasis. Pa-
tients need to fully understand that their oral health is 
heavily influenced by their health behaviour in the form 
of removing the dental plaque through regular and thor-
ough brushing and flossing [8]. Therefore, it is important 
to raise awareness of the connection between peri-
odontitis and systemic diseases among physicians and 
dentists as only an interdisciplinary, joint effort ensures 
a holistic approach to patient care.

Conflict of interest

The authors declare no conflict of interest. 

References

1.	 Frencken JE, Sharma P, Stenhouse L, et al. Global epidemiol-
ogy of dental caries and severe periodontitis – a comprehen-
sive review. J Clin Periodontol 2017; 44: S94-105.

2.	 Könönen E, Gursoy M, Gursoy U. Periodontitis: a multifac-
eted disease of tooth-supporting tissues. J Clin Med 2019; 
8: 1135.

3.	 Ocampo VD, Gladman D. Psoriatic arthritis. F1000Res 2019; 
8: F1000.

4.	Zhang X, Gu H, Xie S, Su Y. Periodontitis in patients with 
psoriasis: a systematic review and meta‐analysis. Oral Dis 
2022; 28: 33-43.

5.	 Falcao A, Bullón P. A review of the influence of periodontal 
treatment in systemic diseases. Periodontology 2000; 79: 
117-28.

6.	Liang Y, Shao JL, Ge SH. Research advances in the interaction 
of periodontitis and psoriasis. Zhonghua Kou Qiang Yi Xue 
Za Zhi 2021; 56: 591-7.

7.	 Mendes VS, Cota LOM, Costa AA, et al. Periodontitis as an-
other comorbidity associated with psoriasis: a case-control 
study. J Periodontol 2019; 90: 358-66.

8.	Macklis P, Adams K, Kaffenberger J, et al. The association 
between oral health and skin disease. J Clin Aesthetic Der-
matol 2020; 13: 48-53.

9.	Dalmády S, Kemény L, Antal M, Gyulai R. Periodontitis: 
a newly identified comorbidity in psoriasis and psoriatic ar-
thritis. Expert Rev Clin Immunol 2020; 16: 101-8.

10.	Górska R, Konopka T. Periodontologia współczesna. Med 
Tour Press, Otwock 2013.

11.	Listgarten MA, Mao R, Robinson PJ. Periodontal probing 
and the relationship of the probe tip to periodontal tissues.  
J Periodontol 1976; 47: 511-3.

12.	Mühlemann HR. Gingival sulcus bleeding a leading symptom 
in initial gigngivitis. Helv Odontol Acta 1971; 15: 107-13.

Table 5. Correlation between the levels of selected cytokines and dental indices

Variable N Group rs P-value

IL-1α [pg/ml] & Pl.I 26 Test 0.39 0.048

IL-1α [pg/ml] & API (%) 26 Test 0.39 0.046

IL-17A [pg/ml] & SBI (%) 29 Test 0.38 0.038

IL-1α [pg/ml] & PPD [mm] 24 Control 0.41 0.043



Advances in Dermatology and Allergology 6, December/2022

Evaluation of the relationship between psoriasis, periodontitis, and markers of inflammation

1127

13.	Agerholm DM, Ashley FP. Clinical assessment of periodontitis 
in young adults – evaluation of probing depth and partial 
recording methods. Community Dent Oral Epidemiol 1996; 
24: 56-61.

14.	Keller JJ, Lin HC. The effects of chronic periodontitis and its 
treatment on the subsequent risk of psoriasis. Br J Dermatol 
2012; 167: 1338-44.

15.	Chang Y, Lee JS, Lee KJ, et al. Improved oral hygiene is as-
sociated with decreased risk of new-onset diabetes: a na-
tionwide population-based cohort study. Diabetologia 2020; 
63: 924-33.

16.	Chang Y, Woo HG, Lee JS, Song T. Better oral hygiene is asso-
ciated with lower risk of stroke. J Periodontol 2021; 92: 87-94.

17.	Liccardo D, Cannavo A, Spagnuolo G, et al. Periodontal dis-
ease: a risk factor for diabetes and cardiovascular disease. 
Int J Mol Sci 2019; 20: 1414.


