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Abstract

World Health Organization (WHO) declared the Severe
Acute Respiratory Syndrome Coronavirus-2 (SARS-
CoV-2) outbreak a pandemic on 11 March 2020, due to
the constantly increasing the number of cases outside
China. COVID-19 considered a serious infectious
disease with high transmission rate which causes more
deaths across the world in the elderly population,
immune-compromised individuals, and in co-morbid
conditions like diabetes, and hypertension and other
systemic condition. In general population, chronic
periodontal disease is most commonly seen in children’s,
adults and geriatric population. Researchers found a
possible link between periodontal disease and systemic
disease in recent years. Periodontal medicine is the new
concept in chronic periodontal diseases as it inter-

connected with the whole body of human. So, the

dentists and medical professionals should work together
so that they can correlate oral health with systemic
health conditions and help in prevention of disease and
further transmission of COVID-19 as it is hypothesized
that improvement in oral health help in reducing the
morbidity and severity of COVID-19.

Keywords: Coronavirus disease, Pandemic, Co-
morbidities, Periodontitis, Systemic condition
Introduction

Coronaviruses are the group of viruses that causes
infectious diseases in both animals and humans. The
coronavirus new strain is called Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2.
The novel -19 (nCOVID-19) has close similarity with
bat coronavirus, and it has been indicated that bats are
the primary source of its origin.*? The SARS-CoV-2

pandemic has a zoonotic origin and patients present with
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typical pneumonia signs and symptoms that continue to
grow and this was first detected in December 2019 at
Wuhan, China.?® Total 3.58 million cases of COVID-19
were confirmed worldwide with 2,38,937 deaths were
reported as of 1% May 2020 and by 11" March 2020,
WHO declared it as pandemic. Most common
symptoms of COVID-19 include fever, dry cough,
malaise, dyspnea, myalgia and sore throat. Less common
symptoms include vomiting and diarrhea. COVID-19
incubation period was found upto 14 days from the
exposure time with 4-5 days of median incubation
period.”> Geriatric population, CVC disease, lung
diseases, hypertension, diabetes mellitus, and obesity
were at high risk for COVID-19.°

It is important to understand the link between systemic
diseases and oral health for both dental and medical
practitioners to appropriately treat and manage patients
also it is proved in some studies that the patients with
periodontitis and poor oral health have a risk of
occurrence of cardiovascular disease, hypertension,
diabetes.”® So aim of this review is to elucidate the
relationship between oral health and systemic health and
the spread of COVID-19.

Impact of Oral Health on systemic disease

Oral health is directly related to general health.
Researchers suggested that microbial products or
cytokines released in response to oral infection which
causes inflammation in different organs, which is
directly responsible for the development of systemic
disease. It is hypothesized that compromised oral health
have severe impact on systemic diseases like diabetes,
heart disease, respiratory diseases.® Poor oral hygiene
has more likely chances to develop hospital-acquired

pneumonia as a complication.**

© 2021 1IDSIR, All Rights Reserved

Proposed mechanism

There is limited research on relationship between oral
health with periodontal status and severe COVID-19
disease. 2 main pathogenic mechanisms to explain
periodontal disease with systemic diseases are-

Direct Mechanism

As chronic periodontitis progresses, periodontal pockets
epithelial lining becomes ulcerated and provides direct
entry for periodontal bacteria into  systemic
circulation.**The circulating bacteria could then have
direct effects on certain organs, eg, periodontal bacteria
have been detected in thrombi from patients with acute
myocardial infarction advocating a possible role in the
pathological changes that occur in atheromatous plaque.

Indirect mechanism

When inflammation is involved in the pathogenesis of
many chronic illnesses such as cardiovascular disease,
type 2 diabetes mellitus the level of C - reactive protein
(CRP) in the blood is an accepted method of measuring
systemic inflammation in individuals. There is strong
evidence that CRP levels are elevated in periodontitis
subjects.*?

Drawbacks

The main drawback in studying the relationship between
gingivitis, periodontitis, oral diseases and systemic
diseases is the risk factors for systemic diseases overlap
with other oral diseases such as age, gender, smoking,
obesity, socioeconomic status, etc. Most researchers
cannot identify causes, effects and relationships between
these diseases. Researchers cannot distinguish whether
periodontitis and systemic disease develop due to similar
shared disease pathways."

Aging

World Health Organization (WHO) reported that
Periodontal Diseases affects geriatric population, who

are at the main target groups, because it is most common
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that they have the following additional risk factors: poor
oral hygiene habits, presence of chronic diseases,
smoking, use of medications and also lack of timely
dental treatment, which alters gingival microbiota and
allow the development of PD and even respiratory
infections.* People over 65 years are the highest risk
group by severe COVID-19 illness, mainly for the multi
morbidity which is a common factor in this group that
allows the rapid attack of the virus and increase
mortality and other cause is for the disease to be severe
is the immune response, which is not as strong compared
to young people.”

Obesity

Obesity is the main cause of several diseases. It is also
associated with increase in periodontal pathogens which
alter the periodontal microbial composition. The main
consequence of obesity is a systemic inflammation state
Adipose tissue typically secretes low levels of pro
inflammatory cytokines (IL-6, IL-8, TNF-a), adipokines
like leptin and adiponectin.’® These cytokines may
contribute to the development of PD is altering the
response to bacteria in the gingival tissue and another
way may be the production of reactive oxygen species
that generate oxidative stress is increased in obesity as
oxidative stress is increased in PD and it further
increases the risk to develop severe COVID-19 illness."’
Chronic obstructive pulmonary disease (COPD)
COPD is a chronic inflammatory lung disease caused by
exposure to noxious gases or particles, and smoking is
the risk factor in developed countries.’® Recently, it was
suggested that the severity of PD increases the risk for
COPD mortality in geriatric patients though, causality or
involved molecular mechanisms have not been reported.
According to my perspective, the increased risk could
partly because COPD patients present increased

expression of ACE-2 and additional the association of
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PD with COPD could be helpful to identify risk groups
to develop severely COVID-19."

Hypertension and cardiovascular disease

The effect of the local inflammation that occurs during
generalized periodontitis might contribute significantly
to systemic inflammation. The burden represented by
gingival bleeding adds to that of periodontitis and
translates into further worsening of the BP profile.”® As
per studies on periodontal diseases, the accumulation of
various bacterial species in the subgingival biofilm
induces a chronic inflammatory response by inducing
the production of cytokines (IL-1, IL-6, IL-8, and TNF-
a), which regulate and increase levels of C-reactive
protein (CRP).? Detection of high-density CRP has been
considered a marker in CVD and hypertension. So it can
be proved that hypertension is among the main
comorbidities in COVID-19 infection.?

Cancer

Cancer is a malignant neoplasms disease driven by
mutations that cause changes in the genome of normal
cells. These mutations are due to exposition to physical,
chemical or environmental agents.”® The PD has been
identifying as the main risk factor that increases the
development of cancer especially on head and neck,
prostate cancer, breast cancer, lung cancer, and
haematological cancer. There is no enough evidence
about specific mechanisms of interaction between cancer
and PD.* Studies have already shown induced
inflammation, systemic translocation of periodontal
pathogens through the weakened periodontal epithelium,
systemic immune dysregulation, and the increase in
circulating cytokines and chemokines may be associated.
So, inflammation can be promoted by microorganisms
that increase the risk of developing cancer. Patients with
cancer are  more

susceptible to  developing

severeCOVID-19 illness especially lung cancer.?*%

Pagez 75



Dr Mayank Das, et al. International Journal of Dental Science and Innovative Research (IJDSIR)

Respiratory disease
The most common cause of mortality is due to the ability
of SARS-CoV-2 to infect the respiratory tract, leading to
severe pneumonia. A salient feature of COVID-19 is its
ability to trigger an excessive immune reaction in the
host, termed a ‘cytokine storm” which causes extensive
tissue damage, particularly in the connective tissue of
the lungs.?®

Periodontitis and Diabetes

Diabetes mellitus and periodontitis are chronic diseases
affecting a large number of the population worldwide.
Diabetes mellitus is a group of metabolic disorders
chronic

characterized by hyperglycemia  with

disturbances of carbohydrates, fat, and protein
metabolism resulting from the defects in insulin
secretion, insulin action, or both.”” Therefore these two
diseases need team management by medical and dental
health professionals. As diabetes and periodontitis are
linked and adversely affecting each other. Bacteria and
bacterial products from the periodontal pocket and
locally produced inflammatory mediators like TNF-a
and IL-6 enter into the systemic circulation, these
aggravate low- grade systemic inflammation and worsen

glycaemic control and increase development or

progression of diabetic complications.”®%

Discussion & Recommendations

Dental surgeons must improve their knowledge and
clinical exposure to relevant systemic conditions to
interact and relate meaningfully with their medical
colleagues. A regular dental check-up is strongly
advocating in light of current knowledge. The oral
healthcare professionals and the medical professionals
have to correlate oral hygiene with patient's systemic
conditions for better prevention and further transmission

of COVID 19 in the future. Periodontal medicine can
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play a vital role in establishing a link between oral health

and systemic condition.

Conclusion

Periodontal disease and poor oral health have direct

relationship with systemic disease. Additionally, these

co-morbidities, systemic conditions, and additional
factors are the common risk factors in patients with

COVID-19 patients but still, further research is required

to get the clear picture to determine the association

between periodontal diseases and systemic disease.
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