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PREFACE

This work is justified in view of the emergence of the theme, in the face of a virus 

that changed the reality of the entire planet. In dentistry, many studies are still needed to 

clarify the interactions that the SARS-CoV-2 virus has on periodontal conditions. This work 

compiled various aspects of interaction between Covid-19 and other systemic conditions, 

in addition to highlighting the main problems affecting epidemiology in Brazil and other 

countries.
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INTRODUCTION 

Periodontal disease is a multifactorial condition characterized by inflammation and 

destruction of the protective and supportive tissues of the teeth, which unfortunately still 

has high rates in the population (Morais, 2016; Chambrone, 2008). The SB Brasil 2010 

epidemiological survey showed that the prevalence of moderate periodontal disease in 

adults in Brazil was 15.3%. Regarding severe periodontal disease, the prevalence in Brazil 

was 5.8% (Vettore, 2013).

The Coronavirus, which causes severe acute respiratory syndrome coronavirus 

2, constitutes a Public Health Emergency of International Importance that has a high 

transmission capacity (WHO, 2020; Zheng et al., 2020). Coronaviruses (CoVs) are viruses 

with a diameter of 60 to 130 nm, containing a single-stranded ribonucleic acid (RNA) genome, 

and may have projections that resemble a crown, which justifies their name “coronavirus”. 

It is capable of spreading through direct, indirect or close contact with infected individuals 

through salivary and respiratory secretions (Xavier et al, 2020; WHO, 2020). 

Although not clearly demonstrated, it is believed that the inflammatory response that 

occurs during Covid-19 may lead to damage to the periodontium from adjacent epithelial 

regions as well as salivary glands and tongue. Side effects of systemic medication are 

also believed to occur, such as stomatitis, oral ulcers, reduced saliva, deterioration of the 

oral microbiota and evolution of periodontopathogens (Omezli, 2021). Therefore, this book 

aims to present theoretical bases and epidemiological data to expand understanding of the 

relationship between periodontal disease and Covid-19. Risk factors and conditions for the 

development and worsening of diseases are also discussed in order to point out ways for 

prevention.
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DEVELOPMENT

Periodontal Disease 

Concept

Periodontal disease is an inflammatory disease that can affect the gums, alveolar 

bone, periodontal ligament and cementum. As a result, it can generate bone loss, tooth 

mobility, or even tooth loss, in more advanced cases. It has a multifactorial etiology, however, 

the determining role of dental biofilm is perceived. The periodontal microbiota is capable of 

inducing a systemic inflammatory response, exacerbating the production of pro-inflammatory 

mediators that have the potential to spread to the systemic circulation (Almeida et al., 2006; 

Morais, 2016; Sansores-Espanha, 2021). This inflammatory process becomes irreversible if 

biofilm accumulation persists and leads to involvement of deeper periodontal tissues, such 

as deepening of the gingival sulcus, destruction of the periodontal ligament and alveolar 

bone loss, which is the point at which the disease progresses from gingivitis to periodontitis.

The oral microbiota is made up of approximately 700 species of bacteria that together 

interact metabolically and physically. These interactions result in the formation of complex 

communities that constitute the biofilm, in which physicochemical gradients create distinct 

niches for microorganisms with different metabolic needs. When the complex oral biofilm 

ecosystem is disturbed, microbial dysbiosis occurs. This disruption in microbial community 

dynamics plays an important role in the etiology of gingivitis and progression to periodontal 

disease. (Sedghi, 2021). Periodontitis is also characterized by immunological dysregulation, 

inflammation and increased representation of periodontal pathogens that are promoted 

bidirectionally and, together, lead to the destruction of tooth support structures, including the 

periodontal ligament and alveolar bone (Sedghi, 2021).
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Periodontal disease has a multifactorial nature and is associated with aerobic and 

anaerobic microorganisms, such as the bacteria Actinobacillus actinomycetemcomitans, 

Porphyromonas gingivalis, Tanerella forsythensis and Prevotella intermedia. The prevalence 

may vary according to different ethnicities and populations (Rylev et al., 2008). Studies 

carried out in the 70s and 80s report the activity of Gram-negative bacteria present in the 

progression of periodontal disease (Marinho et al., 2022). It is known that the association 

between bacteria within mixed biofilms occurs in a specific way. Socransky et al (1998) 

observed 40 species of bacteria present in the subgingival biofilm of 185 patients. These 

species were grouped into five main bacterial complexes: red, orange, yellow, green and 

purple. Among them, only bacteria from the red and orange complexes are associated with 

the progression of periodontal disease (Abreu, 2020). Figure 1 illustrates the species present 

in each microbial complex.

Figure 1 - Microbial Complex.

Source: adapted from Socransky et al. (1998)

Immunology of periodontal disease

To maintain good periodontal health and homeostasis, there needs to be a balanced 

host immune response to oral biofilms. It is known that the oral microbiota is a regulator of 

alveolar bone remodeling. However, if changes occur in the microbiota of dental plaque, 

there is a possibility of leading to a pro-inflammatory immune response. Prolonged chronic 
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inflammation can disrupt the functioning of osteoclasts and osteoblasts. The periodontal 

immune microenvironment, with patterns associated with biofilm-derived bacteria, stimulates 

the periodontal immune response (Hathaway-Schrader and Novince, 2021).

This immune response begins with the recruitment of neutrophils to the junctional 

epithelium, through chemokines. From there, innate immune cells such as macrophages, 

dendritic cells, metalloproteinases (enzymes that digest extracellular matrix proteins), and 

pro-inflammatory cytokines such as tumor necrosis factor (TNF), interleukin-1 (IL-1), and 

interleukin- 6 (IL-6), which results in the breakdown of connective tissue. B cells synthesize 

antibodies that drive the humoral response. TH 2 cells secrete interleukin-10 (IL-10) and 

interleukin-4 (IL-4), which inhibit the production of osteoclasts. T cells can influence bone 

remodeling through the direct expression of pro-osteoclastic cytokines (Hathaway-Schrader 

and Novince, 2021; Balta et al., 2021)

The humoral immune response in periodontal disease is initially protective, in which 

B cell-mediated immunity does not cause tissue damage to the periodontium. However, 

this humoral response interacts with CD4+ Th cells of cell-mediated immunity that lead to 

the production of NF-κB and other cytokines responsible for modulating osteoclasts and 

their precursors, which results in bone destruction (Hathaway-Schrader and Novince, 2021; 

Barbosa, 2012; Balta et al., 2021).

Epidemiology

Epidemiology is defined as the study and understanding of the distribution of diseases 

or a physiological condition in human populations and the factors that influence this distribution 

(Lilienfeld, 1978). Periodontal diseases, in turn, are epidemiologically associated with other 

systemic disorders, such as cardiovascular diseases, type 2 diabetes, obesity, rheumatoid 

arthritis, osteoporosis, respiratory infections, inflammatory bowel disease, Alzheimer’s, non-

alcoholic fatty liver disease (NAFLD), chronic kidney disease and some types of cancer 

(Hajishengallis, 2022). On the other hand, systemic diseases also affect periodontitis, for 

example, type 2 diabetes can aggravate periodontitis, increasing the inflammatory load and 
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affecting the composition of the periodontal microbiota (Hajishengallis, 2022). It is known 

that periodontitis is the sixth most prevalent disease in the world and the first cause of tooth 

loss in adults (Balta et al., 2021). 

According to data from the National Health and Nutrition Examination Survey 

(NHANES 2014), 42.2% of adults aged 30 and over in the United States had periodontitis. 

Among the subgroups of behavior related to oral health, the prevalence of periodontitis was 

higher among adults who did not floss regularly (53.1%). The prevalence of periodontitis also 

increased in those patients who did not have a dental appointment within a year (54.8%). 

When comparing adults ages 30 to 44 to those ages 65 and older, the study showed that 

the prevalence of severe periodontitis was more than 3 times higher in Mexican Americans, 

non-Hispanic blacks, and current smokers (Eke, 2018). 

According to the IV Estudio Nacional de Salud Bucal (ENSAB IV), periodontal 

disease has a prevalence of 72% of adults in Colombia. This study included categories of 

analysis, such as social integration and assessed inequalities based on the operationalization 

of the social class category and a qualitative approach on understanding that social aspects 

influence oral health conditions (Romero, 2018).

According to the Adult Dental Health Survey (ADHS 2009), a survey of participants 

aged 35 and over, living in England, Wales and Northern Ireland, showed that the prevalence 

of periodontitis and bleeding was higher in adult men without educational qualifications 

(Hakeem and Sabbah, 2019). This finding corroborates other studies found in the literature, 

considering that patients with higher professional and educational qualifications tend 

to have a more favorable quality of life, with more access to oral hygiene products and 

access to information about the importance of correct tooth brushing. Since 2003, Giatti and 

Barreto have already shown that the simple fact of having an income and working is already 

considered a powerful predictive factor for greater survival. Furthermore, it also showed that 

unskilled workers are more likely to have health problems than specialized professionals. 

Periodontal diseases were also more prevalent among current smokers, participants 

who visit the dentist less than once a year, and who report brushing their teeth once a 



17

day or less (Hakeem and Sabbah, 2019). That said, we know the relevance of regular 

tooth brushing and supragingival scaling instruction for the recovery and maintenance of 

periodontal health. Lee et al, in 2009, showed that intensive oral hygiene care (oral health 

education and supragingival scaling) without any periodontal therapy already improves 

gingival condition and prevents the progression of periodontitis, which reinforces the 

importance of oral prophylaxis.

The last oral health survey of the Brazilian population (Brasil, 2010) demonstrated 

that, in Brazil, 48.7% of adults had pathological periodontal attachment loss (4 mm or more) 

(Ministério da Saúde, 2012). From the National Oral Health Survey - SB Brasil, data showed 

that, in the multivariate analysis, only income was associated with periodontal health 

(Celeste, 2019). There was no significant interaction between income and race or education, 

nor between race and education, despite strong evidence and findings that correlate these 

factors with periodontal diseases.

Signs and symptoms

Common signs of periodontal disease that are usually identified by dentists and 

can be observed by primary care professionals include: tooth loss, gingivitis with gum 

inflammation and bleeding, excess dental calculus, infection, tooth decay, tooth mobility, 

and gum recession with bone loss (Humphrey, 2008). 

Periodontal diseases are characterized by changes in the color and texture of the 

gums, for example, redness and edema, as well as an increased tendency to bleed on 

probing in the gingival sulcus/pocket area. Furthermore, periodontal tissues may present 

reduced resistance to probing, which is perceived as increased probing depth and/or tissue 

recession. Advanced stages of periodontitis may also be associated with increased tooth 

mobility, as well as tooth migration or proclination (Lindhe, 2018).

In addition, several indicator systems have been developed to describe gingivitis 

in epidemiological and clinical research. Even though the composition of the inflammatory 

infiltrate can only be identified in histological sections, inflamed gingival tissue can be 

correctly diagnosed based on the BoP (bleeding on probing) tendency (Lindhe, 2018).
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Diagnosis 

For an accurate diagnosis of periodontal disease, the following steps are necessary: 

patient interview, dental consultation, clinical periodontal examination, radiographic 

examination, and laboratory tests as necessary. In the presence of gingival enlargement, 

it is important to evaluate its consistency with the periodontal probe to detect whether it 

is an edematous or fibrotic lesion. Furthermore, any significant lack of attached gingiva, 

particularly when associated with gingival recession, should be recorded in the dental record 

(Pihlstrom, 2001).

Admittedly, the first sign that highlights the presence of inflammation is provoked or 

spontaneous bleeding on probing. Although this parameter does not indicate the severity of 

the disease, it is a relevant indicator in the diagnosis and evaluation of periodontal conditions 

after treatments performed. A workshop conducted jointly by the American Academy of 

Periodontology and the European Federation of Periodontology, in 2017, showed that 

bleeding on probing should be the main parameter to define the presence of gingivitis. 

Periodontal probe selection depends on the type of dental practice: the general dentist 

typically uses first or second generation probes, while third generation probes are generally 

used in academic and research institutions as well as specialty practices (Ramachandra et 

al., 2011). 

According to Caton et al. (2018), periodontal disease is classified as (a) periodontal 

health; (b) gingivitis: individuals with the presence of at least one site with bleeding on 

probing and (c) periodontitis: individuals with at least 2 non-adjacent interproximal sites and 

2 free-facing sites with probing depth ≥ 4mm. Still regarding the spectrum of gingivitis, there 

are the following classifications: clinical health, biofilm-induced gingivitis and non-biofilm-

induced gum diseases (Carranza, 2011; Caton, 2018). 

Diagnostic tests for periodontal disease may include tissue-destroying anatomical 

changes such as probing depth and clinical attachment loss; measures of gingival 

inflammation, such as erythema, suppuration, bleeding, bleeding on probing, elevated gingival 

temperature; and a series of gingival sulcus fluid markers; radiographic measurements 
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of bone destruction and tooth mobility and microbiological measurements. The results of 

these tests associated with age factors, past dental history and systemic conditions can be 

translated into a distinct set of periodontal diagnosis (Carranza, 2011). 

Also according to current knowledge about pathophysiology, three forms of 

periodontitis can be identified: necrotizing periodontitis, periodontitis as a manifestation 

of systemic disease, and the forms of the disease previously recognized as “chronic” or 

“aggressive”, now grouped into a single category, “periodontitis” (Caton, 2018).

Regarding the complexity of periodontal therapy and severity of the disease, four 

stages of classification of periodontitis are recognized, which must include the following 

variables: loss of clinical attachment, amount and percentage of bone loss, probing depth, 

presence and extent of angular bone defects and furcation involvement, tooth mobility, and 

tooth loss due to periodontitis (Caton, 2018).

Regarding the risk of future progression of periodontitis, three grades of classification 

are recognized: (grade A - low risk, grade B - moderate risk, grade C - high risk of progression) 

and covers, in addition to aspects related to the progression of periodontitis, state general 

health and other exposures such as smoking or level of metabolic control in diabetes (Caton, 

2018).

Treatment 

The patient-adapted treatment plan should cover short- and long-term goals. This 

plan involves the following decisions: need for emergency treatment (pain, acute infections), 

teeth that will require extraction, periodontal pocket therapy techniques (surgical or non-

surgical), endodontic therapy, need for occlusal correction, including orthodontic therapy, 

use of implant therapy, need to remove cavities and place temporary and final restorations, 

rehabilitation with prostheses that may be necessary, which are decisions pertinent to 

aesthetic considerations in periodontal therapy. (Carranza, 2012). Periodontal therapy 

involves the following phases: Preliminary Phase, Non-Surgical Phase (Phase I Therapy), 

Assessment of Response to the Non-Surgical Phase, Surgical Phase (Phase II Therapy), 
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Restorative Phase (Phase III Therapy) and Maintenance Phase (Phase IV Therapy), as set 

out below:

•	 Systemic phase of therapy, including advice on smoking if the patient is a smoker. 

•	 Initial (or hygienic) phase of periodontal therapy, i.e. cause-related therapy.

•	 Corrective phase of periodontal therapy, taking additional measures, such as 

periodontal surgery and/or endodontic therapy, implant surgery, restorative and/

or orthodontic and prosthetic treatment.

•	 Maintenance phase, i.e. supportive periodontal therapy.

Treating periodontal disease with the removal of dental plaque and calculus, as 

well as the elimination of pathologically deep pockets, will possibly result in the restoration 

of periodontal health. In this sense, professional intervention is necessary as an adjunct to 

oral hygiene carried out by the patient himself, when plaque retention factors, such as dental 

calculus, incorrect restorations or anatomical factors, prevent the patient from effectively 

controlling the biofilm. In turn, when systemic factors modify the host’s response, an adapted 

treatment plan can be effective for the patient’s recovery (Lindhe, 2018).

The commonly used mechanical means to control periodontitis is scaling and root 

planing (SRP). This treatment makes it possible to remove supra and subgingival deposits, 

cementum or rough surface dentin, impregnated with calculus or contaminated by toxins or 

microorganisms (Moralis, 2021).

Phase 2 of therapy should be considered mainly when scaling has been performed 

and inflammation persists, observing signs of exudation, bleeding during probing and 

maintenance of the size of periodontal pockets. The main objective of a surgical intervention 

should be to reduce the periodontal pocket, obtaining direct access to the root surface, 

allowing the removal of subgingival calculus and the correction of bone or soft tissue defects 

that may impair the maintenance of periodontal health. Surgical techniques include flap 

surgery/pocket reduction, bone grafts, soft tissue grafts, guided tissue regeneration and 

bone surgery (Melani, 2018).
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Regarding antibiotic therapy used in the treatment of periodontal diseases, there 

is no single medication that has had the greatest prominence in terms of its effect on the 

disease, since there are a large number of microorganisms involved in the etiology and 

evolution of periodontal disease. Despite this, metronidazole has demonstrated satisfactory 

results in terms of effectiveness against anaerobic bacteria (Thomaz, 2020).

Adjunctive methods, such as the use of low-power lasers, can mediate bactericidal 

effects against microorganisms that cause periodontal diseases, and can reach places 

where conventional mechanical instrumentation is difficult (Talebi, 2015). Treatment using 

laser (Photodynamic Therapy - PDT) offers some advantages, such as selective reduction 

of the biofilm environment, removal of calculus deposits and neutralizing endotoxin, removal 

of sulcular epithelium to assist in reconnection and reduction of pocket depth, in addition 

to biostimulation for improved wound healing (Low, S. B; 2014). There is also the use of 

probiotics. They allow you to create a direct interaction with bacterial plaque. Thus, it is 

possible to create a rupture of the plaque biofilm by competition, by binding to the host 

tissues and bacteria (Allaler, 2014).

Recent studies have shown that there are promising host modulating agents that 

inhibit the destructive aspects of the periodontium and inflammation. This causes them to 

positively regulate anti-inflammatory and regenerative mechanisms, which promotes an 

environment favorable to the return of homeostasis to the periodontal tissue. Conventional, 

synthetic and biological disease-modifying antirheumatic drugs inhibit the expression of 

the main pro-inflammatory markers in periodontitis, such as interleukin-17 (IL-17), and 

interleukin-6 (IL-6), in addition to suppressing the proliferation of CD4+ T cells. Rituximab 

is a chimeric monoclonal antibody directed to CD20, a transmembrane phosphoprotein, 

resulting in the reduction of B cells. Bisphosphonates interrupt the activity of osteoclasts, 

preventing bone degradation, in addition to stimulating the action of osteoblasts, which 

contributes to deposition and synthesis of bone matrix (Balta et al., 2021).



22

Covid-19

Concept

Coronaviruses (CoVs) are viruses with a diameter of 60 to 130 nm, containing a 

single-stranded ribonucleic acid (RNA) genome, and may have pleomorphic capsids and 

projections similar to a crown, which justifies their name “coronavirus”.  CoVs can be divided 

into three groups, namely α-CoVs, ß-CoVs and γ-CoVs. It is known that six species of CoVs 

infect humans, but only two of them are capable of causing Acute Respiratory Syndrome 

(SARS) with an unfavorable prognosis: Sars-CoV and MERS-CoV. The Coronavirus, which 

causes severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), constitutes a Public 

Health Emergency of International Importance. COVID-19 is highly transmissible, capable of 

spreading through direct and indirect contact between infected individuals through salivary 

and respiratory secretions that are expelled when a person speaks, coughs or sneezes. 

SARS-CoV-2 is a new form of coronavirus belonging to the genus Betacoronavirus and 

subgenus Sarbecovirus, while the species is known as severe acute respiratory syndrome-

related coronavirus (Xavier et al., 2020; World Health Organization, 2020; Zheng et al., 

2022; Khan, 2021).

The emergence of this new pandemic in 2019 revealed the world’s unpreparedness 

and vulnerability in dealing with highly transmissible infections, in addition to the collapses of 

health units and difficulties in raising awareness among the population about safety measures, 

as adherence to measures to prevent the contagion represented a great challenge. In this 

environment of fear and apprehension, stress and psychological pressures have caused 

many individuals to resort to harmful habits in an attempt to alleviate the tensions that 

the pandemic has caused. One of these habits was the use of tobacco, which contains 

thousands of chemical and carcinogenic substances, weakening the body’s organs and 

tissues and causing individuals to contract SARS-CoV-2.
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History and Epidemiology

On December 31, 2019, the World Health Organization (WHO) was notified by the 

Chinese government about cases of pneumonia of unknown etiology in the city of Wuhan. 

From this date until January 3, 2020, a total of 44 cases of pneumonia of undetermined 

cause were reported to WHO by Chinese government authorities. It was only on January 

7, 2020 that it was identified that it was a new coronavirus, later called SARS-CoV-2. On 

January 13, the first case outside China was confirmed, occurring in Thailand. In Brazil, the 

first case of the disease was confirmed on February 26 and the first death was recorded 

on March 16, 2020. Worldwide, there were more than 239.4 million confirmed cases of 

COVID-19 and more than 4, 8 million deaths in October 2021 (Martin et al., 2020; Khan, 

2021). Figure 2 illustrates the coronavirus timeline.

Figure 2 - Covid-19 timeline.

Source: own authorship

Six months after the start of the pandemic, covid-19 has reached 216 countries. 

The hardest hit country was the United States of America, with the highest number of cases 

and highest mortality. The country with the highest mortality rate was Italy (14.5%). On 

06/22/2020, 8,860,331 cases of virus contamination and 465,740 deaths were recorded 

worldwide (World Health Organization, 2020). Table 1 shows the list of cases, deaths and 

mortality rate by country on the same date.
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Table 1 - Cases, mortality and lethality by country.

Country Cases (N) Death (N) Lethality (%)
USA 2.241.188 119.453 5,3

Brazil 1.067.579 49.976 4,7
United King 304.335 42.632 14,0

Italy 238.499 34.634 14,5
Spain 246.272 28.323 11,5

France 154.567 29.571 10,1
Russia 592.280 8.206 1,4
India 425.282 13.699 3,2
China 85.018 4.646 5,5

Other countries 3.505.321 164.171 4,7

Source: WHO 2020. Adapted from “Coronavirus Disease Dashboard - 22/06/2020”

A Brazilian study showed that, of the patients diagnosed with COVID-19, 34.4% had 

a recent history of international travel, and 5.7% had been to the same party; 184 (61.1%) 

patients had a history of close contact with a positive or suspected case of COVID-19. The 

majority of patients were male (56.9%), and the average age was 40 years. Only 0.6% of 

patients were under 11 years old, and 6.5% were over 65 years old. Most cases of COVID 

19 were concentrated in the Southeast region of Brazil (Teich, 2020; Silva, 2020).

According to data released by the Health Operations and Intelligence Center (NOIS), 

the COVID-19 fatality rate is directly associated with the socioeconomic range in which 

individuals are included. The data demonstrated that Brazilian individuals with low education 

belong to the group of patients with higher mortality and lower recovery rates. Thus, it was 

observed that these data are inversely proportional when the level of education increases. 

Furthermore, it was observed that the largest number of fatal victims are self-declared black 

or brown. Furthermore, income concentration increased throughout the pandemic. Thus, the 

per capita household income of the richest 10% in Brazil is R$7,302.46. For the poorest 10% 

it is R$117.96 (Martin et al., 2020; Santos e Silva, 2022). 

Lockdown strategies brought sudden changes to the entire Brazilian population. 

In relation to the black population, unemployment increased, especially among women 

(17.6%). Among the characteristics that influence the living and health conditions of the 

black population, racism is one of the main structures of relationships, which results in the 
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repression of rights and vulnerabilities to epidemic consequences. The black population 

represents more than 80% of the population of the Unified Health System (SUS) in Brazil. 

However, the assistance received by this group is characterized by negligence regarding 

their specific demands (Bittencourt, Santana and Santos, 2023).

These sociodemographic data instigate questions and evoke public policies that 

embrace minorities. One of the questions is about income distribution assistance policies for 

populations with low education and with black or brown skin color, since, in the absence of 

sufficient resources for survival, many of these people find themselves obliged to maintain 

a normal routine of work, without taking precautionary measures. Furthermore, another 

question is about the low quality of the public health scenario in which black people are 

inserted, with inadequate structure, irregular inputs, reception not oriented to their own 

needs and high turnover of professionals, which makes it difficult to establish bonds.

Immunological and clinical manifestations

At the beginning of SARS-CoV-2 infection, the pro-inflammatory response was 

predominant. Subsequently, anti-inflammatory cytokines are expressed to alleviate the 

cytokine storm. In chronic immunosuppression, there is a predominance of persistent 

inflammation, in addition to immunosuppression and catabolism syndrome. The early death 

of patients who contracted the SARS-CoV-2 virus may be due to cytokine storms. Later 

death, which occurs during the anti-inflammatory phase, is generally caused by secondary 

infections. High iron levels, lymphocytopenia, decreased platelet count and high erythrocyte 

sedimentation rate (ESR) are also manifestations associated with covid-19. In cases of 

high platelet reactivity and thrombotic reaction, increased platelet-leukocyte interactions 

contribute to the high morbidity rate of covid-19. Abnormal blood test results may also indicate 

elevated levels of lactate dehydrogenase, procalcitonin, creatine kinase, low albumin levels, 

elevated aspartate aminotransferase and alanine aminotransferase (Oronsky et al., 2023; 

Martu et al., 2020).

In short, clinical manifestations can occur in three ways: asymptomatic, acute 

respiratory disease, or pneumonia.   Initially, common symptoms are fever, myalgia, fatigue, 
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respiratory secretion, headache, hemoptysis (secretion of blood from the respiratory tract 

through coughing) and diarrhea. Due to the similarity of the initial symptoms to other viral 

respiratory infections such as Influenza or a cold, it is necessary to pay attention to the 

specific manifestations of covid-19. Dyspnea and high fever are symptoms that differ from 

the common cold, as they are typical of covid. The cold is characterized by watery eyes, 

sneezing and a runny nose that turns greenish-yellow as the days go by. On the other hand, 

covid-19 and influenza infection present similar symptoms, and often evolve into serious and 

critical infections, requiring ventilatory support and oxygen therapy in some cases (Xavier 

et al., 2020). Table 2 illustrates the main differences in symptoms between Covid-19, cold 

and flu.

Table 2 - Symptoms of respiratory infections.

Symptoms Covid-19 Cold Flu
Fever Common Rare Common

Tiredness Sometimes Sometimes Common
Cough Common soft Common

Sneezing Rare Common Rare
Body aches and ma-

laise Sometimes Common Common

Runny or stuffy nose Rare Common Sometimes
Sore throat Sometimes Common Sometimes

Diarrhea Rare Rare Sometimes in chil-
dren

Headache Sometimes Rare Common
Shortness of breathe Sometimes Rare Rare

Source: own authorship

Patients who present signs and symptoms such as tachypnea, high fever, 

dyspnea and other more serious clinical signs require greater monitoring by the hospital 

team. Progression to sepsis is slow, and extrapulmonary involvement is mainly caused by 

refractory heart failure and kidney damage, which leads 25% of these patients to undergo 

renal replacement therapy. The literature also reports the presence of hyposmia, anosmia, 

dysgeusia, hypogeusia without rhinorrhea and nasal congestion. In this sense, the hypothesis 

of direct neurological impairment by the SARS-CoV-2 virus has also been raised (Xavier et 

al., 2020). 

Children who have contracted the virus have milder symptoms compared to adults, 
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which include pyrexia, acute chest infections, dry cough, sore throat, myalgia, sneezing and 

lethargy. Multisystem inflammatory syndrome is another important condition that occurs in 

children and is associated with SARS-CoV-2. Furthermore, neurological symptoms may also 

be present in pediatric patients. A study in the United States showed that 5% of children who 

contracted the virus suffered serious neurological complications, such as seizures, coma, 

encephalitis, demyelinating disorders and aseptic meningitis. Coronavirus 2 can cross the 

central nervous system through a series of mechanisms. The release of cytokines due to 

pulmonary or systemic infection can trigger neurological sequelae (Martu et al., 2020; Lin et 

al., 2021).

A descriptive study evaluated the clinical characteristics of patients diagnosed with 

covid-19 and treated at Hospital Israelita Albert Einstein, in São Paulo, which admitted the 

first patients with this condition in Brazil. This study showed that, of the patients diagnosed, 

67.5% had a reported history of fever, followed by nasal congestion (42.4%), cough (41.6%) 

and myalgia or arthralgia (36.3%). The average duration of symptoms was 2.8 days. 

Considering all patients surveyed, 20.2% had at least one comorbidity (Teich, 2020).

In Spain, the most common clinical manifestations were fever (84.2%), cough 

(73.5%), dyspnea (57.6%) and asthenia (43.6%). Anosmia, dysgeusia and hyporexia 

were less common. Gastrointestinal manifestations were frequent, especially diarrhea. 

At screening, only 52.1% of patients were feverish and almost half had some degree of 

respiratory failure (Rojo, 2020)

In Mexico, the most prevalent medical condition was hypertension, followed by 

obesity and diabetes. The prevalence of smoking was 8%. Around 30% required hospital 

admission, a quarter developed pneumonia and 13% died (Sastré, 2020).

The majority of clinical manifestations found in these studies include respiratory failure 

and pneumonia. This is because the lung is the main organ affected by contamination by the 

SARS-CoV-2 virus, and lung injuries are the main causes of death. The virus predominantly 

infects ciliated bronchial epithelial cells and type 2 pneumocytes, through the interaction 

of the angiotensin-converting enzyme 2 (ACE2) with the viral protein (S). Consequently, 
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viral particles are mainly detected in the epithelium of the upper respiratory tract and lung 

tissue. The viral molecule itself is directly involved in the pathogenesis of lung diseases, as 

the binding of the viral spike protein reduces the expression of ACE2 and thus drives Acute 

Lung Injury (ALI), leading to excessive production of angiotensin II, which, in turn, This 

increases pulmonary vascular permeability. This permeability is crucial in the pathogenesis 

of covid-19, due to the direct infection of endothelial cells, related to immunopathology with 

subsequent activation of thrombotic pathways (Bösmüller et al., 2021).

In China, of 1,099 patients with laboratory-confirmed covid-19 cases, 48% were 

male. Initially, diagnosing the disease was difficult due to the existence of several symptoms 

similar to a common cold. Around 15.7% of patients developed severe symptoms after 

hospital admission. Within 16 days of the first diagnosis in China, all cases had a history of 

recent international travel (Khan, 2021).

In a Brazilian study, among the total number of deaths, the majority had at least 

one risk factor. Heart disease was the main comorbidity and the majority of individuals were 

aged 60 or over, with a male predominance (Silva, 2020). In relation to this last data, studies 

have shown that covid-19 has killed more men than women. Bari, Hossain and Zahan, in 

2021, stated that the mortality rate among men is about 35% higher than in women. This 

may be related to the fact that men generally have higher Body Mass Index (BMI) values, in 

addition to the fact that the exacerbated presence of hypertension, cardiovascular diseases, 

metabolic diseases and nicotine dependence are risk factors for development of covid-19 

complications.

Periodontal Disease and Covid-19
Dental practice was seriously compromised by the pandemic caused by covid-19, as 

there was a significant reduction in in-person clinical care to the detriment of teleconsultations 

during the lockdown period. The proportion reporting no availability of any pharmacological 

support increased from 22% before the isolation period to 61% during and 44% persistently 

after. An increase in teleconsultation has also been observed (Phadraig, et al., 2021). Given 
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this, it is possible to state that a large number of patients with pre-established periodontal 

disease had a worsening of the case, as they were deprived of continued face-to-face 

treatment.

One of the main symptoms of patients with covid-19 is the loss of taste. Therefore, 

it is known that taste is the main stimulant for the formation of saliva, which may be an 

explanation for the occurrence of hyposalivation and xerostomia in patients with Covid 

(Taques, 2020). The decrease in salivary flow causes oral discomfort, increased risk of 

cavities, susceptibility to infections - including periodontal infections - changes in taste 

sensation, difficulty speaking, chewing and swallowing (Omezli, 2021).

A study carried out with patients with periodontitis undergoing supportive periodontal 

therapy evaluated the impact of the pandemic on the periodontal health of these patients.   

The results showed that the pandemic period resulted in an increase in probing depth for 

patients undergoing regular percussion probing (Paolantoni, 2021). Studies indicate that 

some viruses may play a role similar to bacteria in the connection between periodontal 

diseases and systemic comorbidities. This is because active viral infection can exacerbate 

periodontitis through a few mechanisms. Among them, viruses can potentially promote 

the pathogenicity of bacteria, in addition to having direct cytopathic effects on periodontal 

stromal cells, and can also increase inflammation or suppress immune responses, both of 

which can disrupt periodontal tissue homeostasis (Hanjishengallis , 2022). 

The fact that the oral cavity is a site of SARS-CoV-2 infection and a likely reservoir 

for virus transmission may explain the association between periodontitis and covid-19. 

Research shows that the oral mucosa and periodontal pockets function as reservoirs for 

SARS-CoV-2. It is known that periodontitis causes changes in the inflammatory response. 

That is, it is related to systemic inflammation and immunometabolic changes (in systemic 

tissues, including the bone marrow), which, in turn, can prepare the immune system for an 

exaggerated inflammatory response after covid-19 infection (Hanjishengallis, 2022).

The pathogenesis of gingivitis is characterized by a vascular response with increased 

infiltration of inflammatory cells in the gingiva, with perivascular lymphocytic infiltrate, 
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followed by the deposition of macrophages. The lymphocytic population is mostly made up 

of T lymphocytes with a CD4:CD8 ratio of approximately 2:1. In these patients, clinical signs 

of oral inflammation, swelling and gum redness may occur. The result of this immunological 

response is chronic gingivitis accompanied by collagen degradation, but without loss of 

tooth attachment. Gingivitis can progress to periodontitis, which may be associated with 

environmental factors and/or genetic susceptibility. The immunological mechanism 

associated with periodontal disease involves a shift towards a B lymphocyte/plasmocyte 

response with the production of high levels of interleukin-1. (IL-1) and interleukin-6 (IL-

6), increased production of chemokines by macrophages, [IL-1b, tumor necrosis factor α 

(TNF-α) and IL-17]. 

Furthermore, cytokines can also modulate the action, differentiation and survival 

of cells outside the immune system (Fabri, 2014). One of the linking mechanisms between 

systemic conditions and periodontitis is the inhibition of innate immune responses by 

hydrolytic enzymes secreted by periodontal pathogens, through the degradation of cytokines 

and other inflammatory mediators released from periodontal tissues, altering the respiratory 

epithelium and resulting in greater pathogen adhesion. These changes in cytokine profiles 

may be part of the mechanisms responsible for the association between periodontal disease 

and covid-19 (Sukumar and Tadepalli, 2021).

The relationship between periodontal disease and Covid-19 may be linked to risk 

factors found in the patient. In the elderly, for example, it is possible to observe degenerative 

changes that can lead the patient to develop an autoimmune disease, such as periodontal 

disease. Therefore, it is known that the elderly are at risk when becoming infected with 

Sars-CoV-2, with a link between periodontal disease and severe acute respiratory syndrome 

coronavirus 2. Furthermore, evidence points to an association between Diabetes mellitus 

(DM) and Covid-19, as observed in chest CT scans in patients with DM. Due to the bilateral 

association with periodontal disease, diabetes mellitus is considered a significant predictor 

of Covid-19 (Rubio, 2020).

Another correlation between COVID-19 and periodontal disease is associated with 

chemotactic cytokines, which recruit inflammation cells. Some of these cytokines in severe 
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acute respiratory syndrome coronavirus 2 are common to the cytokine expression profile of 

periodontitis (Sahni, 2020). In this sense, periodontitis increases the systemic inflammatory 

burden, as inflamed periodontal tissue releases host-derived pro-inflammatory cytokines and 

mediators of tissue destruction into the patient’s blood circulation. The cytokines present in 

severe Covid infections have many common components with periodontitis cytokines, which 

highlights the link between periodontitis and Covid-19 complications (Risanen, 2020).

Correlation Between Periodontal Disease, 
Covid-19 and Other Systemic Conditions

Contextualization

The impact of chronic inflammatory diseases at sites distant from the oral cavity 

and the emerging role of periodontitis in systemic inflammation are also recognized in the 

pathogenesis of periodontal disease. In this sense, due to the systemic fragility of patients, 

there may be a worsening of infection by the SARS-CoV-2 virus. Periodontal disease has 

been associated with other systemic conditions such as pregnancy, menopause, and some 

comorbidities, such as atherosclerosis and autoimmune diseases (such as aids or rheumatic 

diseases).

This association occurs mainly as a result of an increase in the level of serum 

C-reactive protein (CRP), which is a marker used to determine the level of inflammation in 

the body. Certain systemic conditions, such as diabetes mellitus, cardiovascular disorders, 

respiratory diseases, low birth weight premature birth, stress and depression alter the 

immune response and increase the inflammatory response, as well as susceptibility to 

periodontal disease, combined with the idea that tooth loss is inherent to aging, often results 

in a late diagnosis, requiring extensive treatments and a worse prognosis, demonstrating 

the importance of educating the population about periodontal diseases and oral care (Silva, 

2017).
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When these systemic factors are added to smoking, which has also been associated 

with Covid-19, it is possible that poor periodontal condition may indicate and enhance the 

severity of the syndrome caused by coronavirus-2 (Sedghi, 2021; Martu et al., 2020).

Cardiovascular disease

When vascular inflammation is established, a signaling cascade begins, triggered 

by endothelial signaling, which increases the concentration of cell adhesion molecules, 

cytokines and chemokines. This results in the recruitment and adhesion of immune cells. The 

atherogenic process begins with endothelial dysfunction and accumulation of various low-

density plasma lipoproteins (LDL) in the subendothelial space. LDL accumulation occurs as 

a result of classic risk factors, such as smoking, hypertension and metabolic dysregulation in 

obesity and diabetes mellitus. As these risk factors are also largely associated with periodontal 

disease, it is reasonable to conclude that common biochemical signaling pathways play a 

role in vulnerability to both cardiovascular disease and periodontal disease. Furthermore, it 

is well established that inflammation and oxidative stress are important events in triggering 

cardiovascular disease. This is the common link between the onset of tissue destruction in 

periodontitis and systemic inflammation (Paul, 2021).

Furthermore, diets that lead to obesity lead to both tooth decay and periodontal 

disease. This occurs because these foods stimulate biofilm formation and accelerate 

inflammation, causing oxidative damage and tissue decay. The decrease in the consumption 

of fresh fruit, and the concomitant increase in the consumption of soft drinks and ultra-

processed foods, has led to an increase in periodontal disease and cardiovascular diseases. 

The bacteria present in the periodontal pocket suppress the detoxification of reactive oxygen 

species by consuming the antioxidants present in the periodontal pockets in the oral cavity. 

The consequence of reduced antioxidant levels allows reactive oxygen species to enter 

the systemic circulation from the periodontal tissues. It is also known that hypertension is 

the main risk factor for cardiovascular and periodontal diseases, as there is an increased 

production of cytokines, in addition to representing one of the main risk factors for patients 

with COVID-19 (Paul, 2021; Martu, 2020).
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The potential link between periodontal disease and cardiovascular disease may 

occur due to two main mechanisms:

Systemic inflammation: systemic inflammatory markers, such as C-reactive protein 

(CRP), IL-6, etc., show direct correlation with specific indices of cardiovascular diseases. 

With the onset of chronic periodontal disease, there is also an increase in CRP and cytokines 

in the systemic circulation, which can generate coronary diseases and accelerate endothelial 

dysfunction.

Vascular infection: some studies have shown the presence of bacterial species in 

the blood after dental procedures. This suggests that the gingival sulcus may be a gateway 

for pathogens - including the SARS-CoV-2 virus - into the systemic circulation, which may 

be associated with bacterial endocarditis.

Age as a connecting factor between covid-19 and periodontitis

It is known that the elderly are more susceptible to chronic diseases and, therefore, 

are more likely to use medications for a long time, in addition to having poor oral hygiene 

habits more commonly. Patients over 65 also have a weakened immune response, which 

makes them even more susceptible to Covid-19 and periodontal disease. Dendritic cells 

(DC), for example, are cells of the innate immune system that form the connection between 

the innate and adaptive immune systems and play an important role in host defense against 

SARS-CoV-2. In the elderly, these dendritic cells have lower phagocytic capacity, in addition 

to a reduced capacity to express an adaptive immune response, which results in a lower 

efficiency of the immune system’s response (Martu, 2020).

There is a serious relationship between tooth loss resulting from periodontal disease 

and respiratory diseases, which is a determining risk factor for Covid-19. This is because 

the mechanism involves local and systemic inflammation due to endothelial dysfunction 

and micro and macrovascular impairment. Baganet-Cobas, et al 2022, carried out a survey 

using self-reported periodontal disease in elderly patients and found that tooth loss can 

worsen Covid-19 in patients over 60 years of age (p<0.05).
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Changes in aging-induced metabolic pathways such as those belonging to the renin-

angiotensin system may explain the high mortality rates from COVID-19 in elderly patients. 

This occurs because this system acts on both viral transmissibility and the pathogenesis of 

acute lung injury. It is known that the angiotensin-converting enzyme 2 (ACE2) acts as a 

receptor for the structural protein S (spike) of SARS-CoV-2, which allows the virus to enter 

the host cell, enabling internalization of the virus, viral replication and transmission cell to 

cell. Despite the decline in ACE2 expression with age, elderly patients have greater lung 

damage and a higher mortality rate from Covid-19.

One of the explanations for this inconsistency is the exacerbation of the effects 

mediated by angiotensin 2. This is because, with aging, there is greater activation of pro-

inflammatory signaling pathways resulting from the hyperactivity of the ACE/angiotensin 

2 pathway. Hypothesis to the fact that ACE2 confers a protective role against pulmonary 

insufficiency. Thus, with aging, the expression of ACE2 is lower and the susceptibility of the 

lungs to infections is greater (Martu, 2020; Tavares et al., 2020).

Aging causes degeneration at the cellular level responsible for several diseases, 

which can be autoimmune, infectious or inflammatory, including periodontal disease. It 

is common for elderly patients to present additional risk factors, such as the presence of 

chronic diseases, use of various medications, smoking, or lack of healthcare (Pitones-Rubio 

et al., 2020). Multimorbidity is one of the main reasons why this group is considered at risk, 

allowing the virus to quickly attack and increase mortality. Thus, it is clear that aging is a 

determining factor in the link between periodontal disease and Covid-19, as these patients 

are more susceptible to infections.

Dysbiosis

Oral dysbiosis is characterized by the loss of balance in oral microbial communities 

and can be associated with other diseases of the oral cavity, such as periodontitis 

and pseudomembranous candidiasis. The main bacteria involved in periodontitis are 

Porphyromonas gingivalis, Tanerella forsythia, Treponema denticola, Prevotella intermedia, 
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Selenomona, Aggregatibacter, among others. In oral dysbiosis, the mechanism by which 

bacteria interact, causing tissue damage and complex inflammation, is called polymicrobial 

synergy. Patients carrying the SARS-CoV-2 virus have high levels of angiotensin-converting 

enzyme 2 (ACE2) in the oral mucosa and an increased presence of Prevotella, Fusobacterium 

and Veillonella, which constitutes a relevant link between periodontal disease and Covid-19. 

Epidemiological evidence has shown a link between oral dysbiosis and other 

comorbidities, such as periodontitis, oral, gastrointestinal, lung, breast, prostate and uterine 

cancer. Some evidence also points to an association between the presence of periodontal 

disease and oral dysbiosis associated with pregnancy, but it is still unclear how this modulation 

of oral diseases occurs. (Martu, 2020; Kapila, 2021).

Smoking

The pandemic imposed an environment of fear and boredom in the face of home 

confinement. In this scenario, many individuals sought psychological balance, which 

stimulated the search for cigarettes. Smoking affects health and damages almost every organ 

in the body, as it triggers the release of many inflammatory mediators (pro-inflammatory 

and anti-inflammatory cytokines). From the perspective of respiratory diseases, smoking 

increases the risk of respiratory tract infections and facilitates the invasion of lung tissue by 

the coronavirus disease, which contributes to an increase in its lethality. Studies have shown 

that current or former smoker patients exhibited severe Covid-19 symptoms with a higher 

likelihood of admission to the intensive care unit compared to non-smokers (Haddad et al., 

2021; Omare et al., 2022).

Viral transmission through tobacco can occur from exhaled smoke and aerosols 

that cause coughing or sneezing, which lead to environmental contamination. SARS-CoV-2 

survives in aerosols and surfaces such as plastic, paper and steel for hours or even days 

after oral or nasal release. Furthermore, the virus can be actively found for up to 3 days on 

shared surfaces of devices used for smoking. The chance of transmitting the virus through 

Hookah is even higher, as smokers can cough and contaminate the inside of the hose. The 
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humidity of tobacco smoke and the use of cold water in the Hookah’s water chamber allow 

viruses and bacteria to survive. Furthermore, Hookah smoke contains many toxic chemicals 

that cause damage to the respiratory tract and predisposition to viral infections, such as 

Covid-19 (Haddad et al., 2021).

Nicotine in cigarette smoke induces and causes changes and responses in the 

immune system, especially in the lungs, resulting in infections, allergy, expression of tumor 

necrosis factor α, mucosal inflammation, and other inflammatory diseases. Furthermore, it is 

known that cigarette smoke is a precursor to changes in the angiotensin-converting enzyme 

2 (ACE2) receptor, the main route for the virus to enter the body. In addition to the changes, 

it was also observed that ACE2 expression in intrapulmonary airways and epithelial cells is 

higher in current smokers than in ex-smokers (Omare et al., 2022).

Chronic Obstructive Pulmonary Disease (COPD) is characterized by the pathological 

limitation of airflow in the airways, which may favor the susceptibility of patients to respiratory 

infections, such as Covid-19. COPD and chronic periodontitis have common risk factors, such 

as cigarette smoke. Furthermore, both diseases share some pro-inflammatory mediators 

that can facilitate the progression of both diseases. Periodontal therapy, in turn, can improve 

lung function and mitigate the likelihood of COPD worsening (Cardoso et al., 2018).

Therefore, smoking is considered a modifying factor of periodontal disease that 

affects disease progression and response to periodontal treatment. Furthermore, smoking 

increases the expression of angiotensin-converting enzyme 2, allowing the SARS-CoV-2 

virus to enter host cells, which constitutes an additional risk factor in the progression of 

Covid-19 (Haddad et al., 2021; Martu, 2020)
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FINAL CONSIDERATIONS

Under the bias of the pandemic environment caused by Covid-19, it is clear that 

dental practice was compromised by the significant reduction in face-to-face clinical care 

during the lockdown period, since, given the risk of contamination by the SARS-CoV-2 

virus, the imposition of strict preventive measures were implemented. Linked to this, the 

fear of contracting the virus caused many patients to confine themselves to their residential 

environments, thus neglecting periodic visits to the dentist. Therefore, patients diagnosed 

with periodontal disease possibly had their cases worsen due to the lack of continuity of 

periodontal therapies. Studies have shown that the pandemic period resulted in an increase 

in probing depth in some patients. In addition to the impossibility of face-to-face treatment, 

it has been observed that chronic inflammatory diseases can impact locations far from the 

oral cavity, which demonstrates the importance of systemic inflammation in the face of 

periodontitis.

Older individuals belong to the risk group for Covid-19, as they have a more weakened 

immune system and are more susceptible to other systemic comorbidities. Furthermore, in 

general, they have poor oral hygiene habits. Linked to this, there are popular beliefs that 

confirm the idea that tooth loss is a natural process inherent to aging, which can result in a late 

diagnosis. Faced with already established periodontitis, the elderly individual responds with 

an inflammatory response, which is followed by systemic inflammation and immunometabolic 

changes, which, in turn, can prepare the immune system for an exaggerated inflammatory 

response after Covid-19 infection. 19.

Research shows that the oral mucosa and periodontal pockets function as reservoirs 

for SARS-CoV-2, favoring the spread of the virus. Current evidence suggests that increased 

production of pro-inflammatory cytokines is the main connection between Covid-19 and 

periodontal disease. With altered microflora, patients with periodontitis express multiple viral 

receptors, which contributes to infection by the SARS-CoV-2 virus. 
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It is essential that the presence of co-infections be studied in patients who have 

contracted the virus and that early diagnosis of these infectious conditions be encouraged, 

as periodontal diseases contribute to mortality and increased severity of historical pandemic 

comorbidities, such as that caused by virus infection. SARS-CoV-2. Routine intra-oral 

inspections in patients with Covid-19 should be carried out by all healthcare professionals, 

with the dentist being responsible for diagnosing the oral condition. Therefore, it is essential 

that patients maintain good oral hygiene and periodontal health, avoiding the worsening of 

periodontal and viral infections.
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