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Abstract 
      COVID-19 has different possible clinical symptoms, namely asymptomatic and symptomatic. 
The SARS-CoV-2 infection becomes detrimental when it occurs in someone who has comorbidities. 
Several comorbidities in COVID-19 are also closely related to periodontitis. This scoping review 
aimed to advance the existing studies on the relationship between periodontitis and comorbidities 
and the severity of COVID-19 infection.  
      PRISMA-Scr is used as a guideline. Searches were performed with keywords ("periodontitis" 
AND "COVID-19") AND ("Comorbidity" or "systemic disease") in the PubMed/MEDLINE, DOAJ, and 
Science Direct databases and manually using Google Scholar. Selected articles to be discussed 
and analyzed in detail.  
      Twelve articles that met the criteria were selected and analyzed. Specifically reviewed based 
on; the relationship between periodontitis and COVID-19, the relationship between COVID-19 and 
comorbid disease, and the relationship between comorbid disease and periodontitis.  
      The papers collected in this study support a correlation between periodontitis and the severity of 
COVID-19 compared with systemic disease, although so far, there are no experimental studies 
specifically designed to confirm this association. 
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 Introduction 
 

Coronavirus Disease of 2019 (COVID-19) 
is pneumonia caused by Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2).1,2 Patients infected with covid-19 have 
symptoms of climax, that is, asymptomatic and 
symptomatic.3 In individuals with symptomatic, 
symptoms start from mild ones, such as; 
headache, sore throat, hyposmia or microsmia, 
hypogeusia, dyspenea, diarrhea, and in severe 
cases pneumonia, pulmonary edema, acute 
respiratory distress syndrome (ARDS), multiple 
organ failures, as well as death. COVID-19 
infection will be detrimental when suffered by 
someone who has comorbidities.2 Comorbid 
diseases that affect COVID-19 are; hypertension, 
diabetes mellitus, chronic obstructive pulmonary 

disease (COPD), heart disease, cancer, chronic 
kidney disease, and HIV.2,4 The causes of the 
severity of COVID-19 is the risk factor and 
superinfection of secondary bacteria that initiate 
the excessive release of pro-inflammatory 
cytokines until a cytokine storm occurs.5 The risk 
of a condition of severity is the occurrence of 
complication in the form of blood clots, 
pneumonia, septic shock, sepsis, and ARDS.6 . 
This is the main cause of death in individuals 
exposed to SARS-COV-2.7,9 

Some comorbid diseases in COVID-19 
are closely related to periodontitis.8 Periodontitis 
is a chronic inflammatory condition characterized 
by loss of dental support or periodontal locally or 
generally.9,10 Periopathogens such as 
Aggregatibacter actinomycetemcomitans and 
Porphyromonas gingivalis have a substantial role 
in periodontal inflammation. 11,12 A number of 
systemic diseases such as diabetes mellitus, 
respiratory diseases, peripheral artery disease, 
obesity, COPD, cardiovascular disease, and 
systemic condition such as pregnancy have a 
relationship with this periodontal disease as a 
comorbidity.2,13 Some of these conditions 
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increase the incidence and severity of 
periodontitis disease by modifying the body’s 
immune response to periodontal plaque bacteria 
and their products.14,15  

In previous case-control studies 
conducted by Anand et al., it was found that 
gingival bleeding and dental plaque accumulation 
were more common in COVID-19 patients who 
experienced complications.16 . This raises the 
question of whether periodontitis with comorbid 
diseases has a relationship with the severity of 
COVID-19 infection in the patient’s body. Judging 
from the lack of coverage review studies 
regarding the relationship between the two, we 
are interested in mapping the extent of the 
research. We hope that this article can be 
considered as a basis for further research on the 
theory of the relationship between people with 
periodontitis and comorbid diseases to the worst. 

Materials and methods 
 
This study used a literature review 

method with a scoping review design to map 
existing literatures.17 This review has six 
research steps, namely (1) identifying research 
questions, (2) determining effective search 
strategies, (3) filtering articles and determining 
sample criteria, (4) compile research evidence in 
a chart, (5) compile and report the results of 
literature analysis, and (6) data analysis.18  

Identify Research Questions 
The preparation of questions in this 

coverage review follows the following PCC 
(population, concept, and context) framework 
rules: (1) population: Periodontitis patients with 
comorbid diseases and infected with COVID-19; 
(2) concept: The relationship of people with 
periodontitis with comorbid diseases to the 
severity of COVID-19; (3) context: Hospitalized 
patients. So the question for this study is "Do 
periodontitis patients with comorbid diseases 
have a relationship with the severity of COVID-
19?" 

Effective Search Strategies 
Searches were conducted across three 

databases (PubMed/MEDLINE, DOAJ, and 
Science Direct) from January to May 2022. 
Manual searches were also performed on Goggle 
Scholar. The search method uses a boolean 
operator that combines the word "AND" and “OR” 
with the keywords used (("periodontitis" AND 

"COVID-19") AND ("Comorbidities" OR "systemic 
disease")). 

Screening and Sample Criteria 
Titles and abstracts were reviewed for 

their notability and incomplete articles were 
excluded. Inclusion criteria for screening were as 
follows:  (1) Full-text articles, (2) published in 
year of 2020-2022, (3) Articles that find a 
relationship between people with periodontitis 
and comorbid diseases with the severity of 
Covid-19 infection, (4) Articles using the methods 
of literature review, experimental studies, and 
observational studies. Exclusion criteria were :  
the article not in English and contains only 
opinions and letters to editors. Subsequently, the 
article is selected for discussion and analyzed in 
detail. 

Preparation of Research Evidence in a 
Chart 
In the coverage review method, the 

guidelines used are Preferred Reporting Items for 
Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-Scr), 
displayed via the PRISMA-Scr flowchart. 
 

Results 
 
The literature search found 2,197 articles. 

After deleting duplicates, 1,062 articles remain. A 
total of 1,030 articles were excluded after 
evaluating the title and abstract. Three 
incomplete text articles were excluded. The 
remaining 29 full-text articles are read carefully. 
A total of 18 research articles were excluded 
because they did not meet the criteria. Finally, 11 
studies were included in this review. One article 
is added separately made a total of 12 articles. 
The search and selection process is shown in the 
PRISMA-Scr flowchart (Figure 1). Data extraction 
is displayed in table form. 
 
 Discussion 
 

We found 5, 1 and 6 articles of 
observational studies, experimental study, and 
literature reviews, respectively. The studies was 
conducted in the countries of Qatar, India, Brazil, 
England, and Siberia. This coverage review 
underscores the conditions in each association 
between periodontitis, comorbidities, and COVID-
19. Periodontitis is an inflammatory disease of 
the periodontal tissues characterized by 
progressive destruction of the periodontal 
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ligament and alveolar bone, increased formation 
of periodontal pockets, bleeding, gingival 
recession, tooth mobility, and tooth loss.11,16,19 
Systemic diseases such as diabetes, 
hypertension, cardiovascular disease, and lung 
disease were the most widely considered risk 
factors for COVID-19 severity and assessment 
factors for the development of periodontitis.9 
Other literature mentions that kidney disease, 
obesity, cancer, and stroke contribute to 
developing these two diseases.20 Age-related 
decline in host immunity combined with systemic 
inflammation also predisposes patients to further 
complications of COVID-19.21,22 The severity of 
COVID-19 is characterized by ICU admission, 
the need for a ventilator, and death. In other 
cases, the leading cause of death in severe 
cases of COVID-19 is respiratory failure 
associated with excessive inflammation.23 

 

 
Figure 1. flowchart PRISMA-Scr 
 

A case-control study in one of the articles 
reviewed revealed that patients with stage 3 & 4 
periodontitis had the most severe COVID-19 and 
had more than one comorbid disease.24 The 
results are in line with the case-control study 
conducted by Anand et al which compared 
positive and negative COVID-19 patients, where 
the mildest cases of COVID-19 experienced 
periodontitis.16,24 The study that uses a 
comparison is a comparative study conducted by 
Kaur et al  in India with subjects divided into two 
groups, group I on COVID-19 patients requiring 
hospitalization and group II containing mild 
COVID-19 patients and being treated at home. 

As a result, the more severe COVID-19 group 
had a poor prognosis for periodontitis. An 
experimental study in Siberia used in-silico 
targets due to limitations of experimental 
feasibility and health risks during COVID-19, so 
bioinformatics analysis was combined with 
systems biology, which was used as a 
preliminary investigation of the interaction 
between microRNA-146a and -155 and the gene 
encoding entry factor the SARS-CoV-2.25 

Mello et al. explained that hypertension 
and diabetes were the most common 
comorbidities suffered by hospitalized COVID-19 
patients.26 Gupta's study also showed that one in 
eight patients who died occurred people with 
diabetes with hypertension, and five patients who 
died suffered from hypertension and chronic 
kidney disease.27 Costa et al. showed that 
patients with hypertension, periodontitis, and 
positive for COVID-19 had a higher risk for 
poorer outcomes.28 It is different from the study 
conducted by Marouf et al. finding that patients 
with diabetes mellitus experience the most 
complications from COVID-19 compared to those 
without complications.24 Patients with diabetes 
mellitus experience the most complications from 
COVID-19 compared to those without 
complications.27 According to Peter et al., 
proinflammatory conditions in patients with 
diabetes mellitus can increase the risk of 
cytokine storms, which lead to shock.29 The 
prospective cohort study of Larvin et al., which 
used 13,502 samples of subjects, obtained data 
that the relationship of COVID-19 positive 
patients suffering from comorbid disease and 
severity of COVID-19 with clinical signs of 
periodontitis (such as sore gingiva, bleeding 
gingiva, and tooth loss) occurred in less than 
50% presentation. However, a higher 
presentation occurs in patients with hypertension. 
The study also found that patients who were 
positive for COVID-19 suffered the most from 
hypertension and lung disease. This study shows 
that the severity of COVID-19 is most closely 
related to comorbid diseases such as 
hypertension, diabetes, and lung disease 
compared to periodontitis because there is no 
evidence that the severity of COVID-19 patients 
is only affected by periodontitis itself. However, 
there are research findings regarding 
periodontitis patients in COVID-19 positive 
patients have higher mortality, hospitalization, 
and oxygen demand than negative ones, so it is 
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possible that periodontitis can be directly related 
to the severity of COVID-19.24,30  

Periodontitis, systemic disease, and 
COVID-19 have increased proinflammatory 
cytokines. In this review, we see that periodontal 
tissue inflammation will act as a reservoir of 
proinflammatory cytokines (TNF-α, IL-1α, IL-1, 
and IL-6) that exacerbate existing systemic 
inflammation.31 Another study states that there is 
an excessive increase in proinflammatory 
cytokines in periodontitis patients, so these 
mediators enter the circulation, induce, and then 
carry out systemic effects.19 Furthermore, the 
relationship can be seen through the body's 
signs of a cytokine storm.32,31 Cytokine storm 
suppresses innate and adaptive immunity against 
SARS-CoV-2. Periodontopathic bacteria are 
primarily involved in the entry mechanism of 
SARS-CoV-2 by binding to the viral S-protein, 
which spikes with Angiotensin-converting 
enzyme 2 (ACE 2).33,31 This binding triggers the 
production of inflammatory cytokines (IL-6, IL-1, 
IFN-γ), which can induce intravascular 
coagulopathy and thrombotic complications in the 
pulmonary blood.31 Bacterial products, such as 
LPS and toxins, produce proinflammatory 
cytokines that can spread systemically through 
the bloodstream.21 Supported by a review 
conducted by Lirang, et al. and Gisel et al., 
cytokines produced during periodontitis may 
augment the cytokine storm found in severe 
forms of COVID-19 symptoms.34,35 

So far, studies of periodontitis associated 
with comorbid disease and severity of COVID-19 
have been carried out in a small number of 
countries, and therefore not many articles have 
been collected. Nevertheless, the articles 
collected were carefully selected, so it is hoped 
that this article can be considered a basis for 
further research. In addition, it should be noted 
that currently published data do not include the 

new variant of SARS-CoV-2 and that no studies 
have come from Indonesia. 
 
 Conclusions 
 

COVID-19 is more closely related to 
comorbid disease than periodontitis. This 
periodontal inflammatory disease requires at 
least one comorbid disease to affect the severity 
of COVID-19 significantly. This scoping review 
mapped the correlation between comorbid 
disease periodontitis and the severity of COVID-
19 infection. All three are associated with an 
increase in proinflammatory cytokines produced 
by systemic infection, causing a cytokine storm 
that leads to multiple organ damage. Even so, 
research on this matter is still lacking and is a 
limitation in this study. Researchers in the future 
are expected to be able to conduct more 
experimental studies as well as observational 
studies to determine how much periodontitis 
affects the severity of COVID-19, especially in 
countries that have a large of  COVID-19 positive 
population. 
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Table 1. Data Extraction Results. 
*Description: ACE-2: Angiotensin-converting enzyme-2, ARDS: Acute Respiratory Distress Syndrome, BVT: Blood Vessel Thrombosis, cfDNA: 
cell-free DNA, DM: Diabetes Melitus, ICU: Intensive care unit, IFN: Interferon, IL: Interleukin, LPS: Lipopolisakarida Porphyromonas,  miR: Mikro-
RNA, NA: Not Applicable,  NET: Neutrophil Extracellular Traps, CKD: Chronic Kidney Disease, COPD: Chronic Obstructive Pulmonary Disease, 
CVD: Cardiovascular Disease, TLR4: Toll-Like Receptor 4, TMM: Trombosis Macrovascular and Microvascular, TMPRSS2: Transmembrane 
Protease Serine 2, TNF: Tumor Necrosis Factor, VAP: Ventilator-Associated Pneumonia. 
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