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INTRODUCTION
Covid-19 is a viral disease that is caused by SARS-CoV-2 which 
mainly affects the lungs and causes respiratory distress . Patients have 
shown to exhibit mild to moderate symptoms that range from fever to 
respiratory failure , pneumonia , acute respiratory distress syndrome 
and in severe cases multiple organ distress syndrome.  While some 
patients might not show any symptoms at all . WHO on March 11 
announced Covid-19 as a pandemic at the time which had affected 
around 30 lakhs people around the world .The severity of this disease 
increase with predisposing systemic conditions such as diabetes , 
hypertension and cardio vascular diseases . The virus enters the host 
cell viva the angiotensin converting enzyme which is mostly present in 
type 2 alveolar cells of the lungs . The viruses later utilizes the special 
glycoprotein called spike to get attached to the ACE2 and invade the 
host cells. The amount of ACE2 present in each tissue correlates with 
the severity of the disease. It has shown that decreasing the amount of 
ACE2 present might establish a protective stance against covid19.

Periodontitis is a biolm induced chronic inammatory disease of 
complex etiopathogenesis that eventually leads to destruction of 
periodontium and tooth loss . The stages of severity are dependent upon 
the dysregulated host immune response against a dysbiosis microbiota 
.host related risk factors also play a major role in the severity and 
outcome of the disease .The periodontal diseases have also been 
widely interlinked with other inammatory systemic disorders . The 
link between viruses and periodontal disease is an ongoing discussion 
that should be further studied and investigated . Most of the data 
suggest that the link between oral microorganisms and viruses play a 
major role in the severity of periodontal disease.

During these unprecedented times when organizations are trying to 
understand the SARS-CoV-2 investigation have pointed towards a 
possibility of correlation between periodontal disease and the viral 
infection . The lifestyle of stress, increased anxiety and inability to 
access supportive periodontal treatment induced due to isolation may 
lead to development of poor oral hygiene and also intensifying and 
aggravating the existing periodontal conditions . SARS-CoV-2 
interacts with the oral commensals and causes dysbiosis that 
inuences the overgrowth of pathobionts that leads to destruction of 
periodontium.

Common Risk Factors Involved In Periodontal Disease And Covid-19
Due to the shared risk factors between the severity of Covid-19 and 

periodontal diseases suggests a relationship between them . [1] Most of 
the severe risk factors reported in Covid-19 patients have also shown to 
aggravate the pathogenesis of periodontal diseases. Aging is an 
important risk factor in covid-19 attributed to the the absence of a 
strong immune response , presence of chronic diseases which also 
causes an alternation of the microbiota in the oral cavity and allows the 
development of periodontal disease.

Diabetes mellitus and the development of periodontal disease are 
interlinked ,having diabetes increases the possibility of developing 
periodontal disease. Diabetic patients are often treated with angiotensin 
converting enzyme inhibitors and angiotensin II type I receptor blockers. 
Covid-19 binds to target cells through angiotensin converting enzyme 
found in lungs, blood vessels and in intestine. Due to the treatment with 
angiotensin converting enzyme inhibitors and angiotensin II type I 
receptor blockers there is increased expression of ACE II which could 
facilitate the infection and also increase the severity of the disease. As 
diabetes is aimportant risk factor in periodontal disease and covid-19 , 
periodontal disease can be used to identify the risk groups of Covid-19.
In obesity the adipose tissue secrete low level of proinammatory 
cytokines like leptin, these cytokines contribute to the periodontal disease 
by altering the bacterial load. The abnormal secretion of adipokines, 
cytokines and interferons may induce an impaired immune response 
.Additionally inammatory reported in obesity could alter the 
response of the patient , who may develop covid-19 infection.

There is another mechanism which links covid-19 and periodontal 
disease .This connection could be attributed to increased immune 
response and increased viral attachment cause by galectin 3 . Galectin 
3 is a member of beta galatocide binding protein family that plays a 
major role in cell adhesion cell matrix interaction macrophage activation 
apoptosis and angiogenesis and is involved in inammation.[10]

Periodontitis And Covid-19 The Cytokine Connection
Chemokines are a group of cytokines that are chemotactic in nature 
and cause the cells of inammation to recruit . They play a major role in 
inammatory response by recruiting leucocytes to the site of infection. 
Cytokines are present in patients with periodontitis which cause 
destructive changes. The bacteria present trigger inammation that 
causes the release of interleukin-6 . Increased amount of IL-6 levels can 
destroy tissues. Patients with periodontal disease are more susceptible 
to produce proinammatory cytokines.[4] There has also been 
evidence of increased IL-17 in patients who are suffering from 
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periodontal disease .It has also been demonstrated that non surgical 
periodontal treatment have led to decreased level of IL-17 in serum of 
patients with periodontal disease.[2]

Covid-19- The Cytokine Storm 
In covid-19 there has been increased levels of circulating pro-inammatory 
cytokines ( interferon , interleukin 12) and also chemokines which have 
been linked with pulmonary inammation and lung involvement in 
patients. As reported by huang et al. The increase levels of cytokines 
suggested toward the possibility of activation of T-helper cells function 
[9]. The presence of this cytokine storm emerged as a major factor that 
lead to a more severe clinical course .This cytokine storm is followed 
by the immune system attacking the body causing Acute Respiratory 
Distress Syndrome (ARDS) and in severe cases death .The release of 
large amounts of proinammatory cytokines (IFN gamma , 
interleukin-6 , interleukin-12) and chemokines precipitate and sustain 
the systemic inammation . Interferons, tumor necrosing factor – 
alpha ,interleukins are the main components of the cytokine storm. 
Interleukin -6 is involved in acute inammation due to its role in 
regulating acute phase response .Its production is increased by IL-1 
beta and tumor necrosis factor . Interleukin is also responsible for 
activation of T-helper cells. IL-6 also plays a major role in the 
pathogenesis of cytokine storm due to its pleiotropic property. The serum 
levels of IL-6 in covid-19 patients are positively related to the severity 
of the disease. [7]  Combination of various immune active molecules 
result in the cytokine storm and ultimately ARDS. Many of the 
components of the cytokine storms have been assimilated with the 
cytokine expression pathway of periodontal disease.

There has been evidence of increased IL-17 in patients that are 
suffering from periodontal disease .It has also been demonstrated that 
non surgical periodontal treatment have led to decreased level of IL-17 
in serum of patients with periodontal disease. [8]

CONCLUSIONS
The presence of a common inammatory response leads to a 
possibility of a relationship between periodontal disease and Covid-19 
. Researchers have concluded that covid-19 patients with higher level 
of serum IL-6 are more likely to suffer from acute respiratory distress 
syndrome that those who do not. The connection between Covid-19 
and periodontal disease through their cytokine similarities may lead to  
recommending maintenance of oral hygiene in the Covid-19 patients 
and help to identify patients with periodontitis as having an increased 
risk of exhibiting COVID related adverse outcomes.

REFERENCES:
[1] Pitones-Rubio V, Chávez-Cortez EG, Hurtado-Camarena A, González-Rascón A, 

Serafín-Higuera N. Is periodontal disease a risk factor for severe COVID-19 illness? 
[published online ahead of print, 2020 Jun 19]. Med Hypotheses. 2020;144:109969. 
doi:10.1016/j.mehy.2020.109969

[2] https://doi.org/10.1177/0022034520945209 2020, Journal of Dental Research 
Papathanasiou E., Conti P., Carinci F., Lauritano D., Theoharides T.C.IL-1 Superfamily 
Members and Periodontal Diseases Journal of Dental Research, 2020

[3] Lima R, et al. Effect of Periodontal Therapy on Serum Levels of IL-6 in Type 2 
Diabetics. Int J Periodontics Restorative Dent. 2019;39(1):e1-

[4] Vidal F, et al. Periodontal Therapy Reduces Plasma Levels of Interleukin-6. J 
Periodontol. 2009;80(5):786-791.

[5] https://www.sciencedirect.com/science/article/pii/S1567134820303439. Mehlotra 
R.K.Chemokine receptor gene polymorphisms and COVID-19: Could knowledge 
gained from HIV/AIDS be important? infection, Genetics and Evolution, Volume 85, 
2020

[6] Ulhaq ZS, Soraya GV. Interleukin-6 as a potential biomarker of COVID-19 progression. 
Med Mal Infect. 2020;50(4):382-383. doi:10.1016/j.medmal.2020.04.002

[7] The cytokine storm in COVID-19: An overview of the involvement of the 
ab chemokine/chemokine-receptor system  Francesca Coperchinia Luca Chiovatopanel

ab abLaura Croce FlaviaMagri Mario Rotondi.
[8] Chatzopoulos GS, Doufexi AE, Kouvatsi A. Clinical response to non-surgical 

periodontal treatment in patients with interleukin-6 and interleukin-10 polymorphisms. 
Med Oral Patol Oral Cir Bucal. 2017;22(4):e446-e457. Published 2017 Jul 1. 
doi:10.4317/medoral.21795

[9] Li LQ, Huang T, Wang YQ, et al. COVID-19 patients' clinical characteristics, discharge 
rate, and fatality rate of meta-analysis. J Med Virol. 2020;92(6):577-583. 
doi:10.1002/jmv.25757

[10] TY - JOUR AU - Kara, Cankat AU - Çelen, Kübra AU - Öngöz Dede, Figen AU - 
Gökmenoğlu, Ceren AU - Kara, Nihal PY - 2020/08/24 SP - 153537022095377 T1 - Is 
periodontal disease a risk factor for developing severe Covid-19 infection? The potential 
role of Galectin-3 DO - 10.1177/1535370220953771 JO - Experimental Biology and 
Medicine ER.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

International Journal of Scientific Research 67


