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Abstract: 

Viral infections usually develop in 2 phases: primary infection and latent asymptomatic 

phase. Periods of sporadic activation between the two phases lead to viral replication, 

weakening of periodontal immune defenses and transmission of periodontal diseases. So-

called periodontitis can be chronic, aggressive, progressive and affect probing pocket depth 

and clinical attachment. It all depends on the virus, the local environment and its 

manifestations in the oral cavity.  

Objectives: Primary objective: To review how virus can be part of periodontal 

etiopathogenesis. Secondary objectives: To know if it exists scientific evidence between virus 

and the types of virus in the periodontal areas and to approach on the relation between the 

oral cavity and Covid 19. 

Material and Methods: This research study is based on a literature review of published 

articles from scientific and biomedical databases. A meticulous screening was performed to 

evaluate the most relevant publications and answer the objectives.  

Results: 8 articles were selected. HSV-1 predominant in deep pockets and in moderate 

disease stage. EBV more present in localized aggressive periodontitis than in generalized 

one. Generally, the studied viruses are present in moderate-advances lesions. 

 
Conclusion: Generally, the immune system defenses are weaken, the virus hinders the 

antibacterial immune process and it leads to the growth of the periodontopathic microbiota. 

It’s an interactive procedure between virus and bacteria in the building process of 

periodontal diseases. Also, virus don’t work alone but usually in cooperation with other 

specific bacteria as periodontopathic agents in periodontal tissues destruction.(1) 



 

 

 

Resumen:  

Las infecciones víricas suelen desarrollarse en 2 fases: infección primaria y fase asintomática 

latente. Los periodos de activación esporádica entre ambas fases conducen a la replicación 

viral, al debilitamiento de las defensas inmunitarias periodontales y a la transmisión de 

enfermedades periodontales. La llamada periodontitis puede ser crónica, agresiva, 

progresiva y afectar a la profundidad de las bolsas de sondeo y a la inserción clínica. Todo 

depende del virus, del entorno local y de sus manifestaciones en la cavidad oral.  

Objetivos: Objetivo principal: Revisar cómo los virus pueden formar parte de la 

etiopatogenia periodontal.  Objetivos secundarios: Conocer si existe evidencia científica 

entre los virus y los tipos de virus en las áreas periodontales y abordar sobre la relación 

entre la cavidad oral y Covid 19. 

Material y Métodos: Este estudio de investigación se basa en una revisión bibliográfica de 

artículos publicados en bases de datos científicas y biomédicas. Se realizó una selección 

meticulosa para evaluar las publicaciones más relevantes y responder a los objetivos. 

Resultados: Se seleccionaron 8 artículos. El VHS-1 predomina en las bolsas profundas y en el 

estadio moderado de la enfermedad. El VEB está más presente en la periodontitis agresiva 

localizada que en la generalizada. En general, los virus estudiados están presentes en 

lesiones moderadas-avanzadas. 

Conclusión: Generalmente, las defensas del sistema inmunitario están debilitadas, el virus 

obstaculiza el proceso inmunitario antibacteriano y conduce al crecimiento de la microbiota 

periodontopática. Es un procedimiento interactivo entre virus y bacterias en el proceso de 

construcción de las enfermedades periodontales. Además, los virus no actúan solos, sino que 



 

 

 

suelen cooperar con otras bacterias específicas como agentes periodontopáticos en la 

destrucción de los tejidos periodontales.(1) 
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Introduction: 

Charles Darwin’s theory allowed us to understand the origin and evolution of species. 

It states that “hereditary variation occurs slowly due to the gradual accumulation of random 

small modifications that are subject to natural selection”. (2) 

New perceptions came from viruses and microorganisms, defined as “agents that can supply 

genetic material into recipient cells by horizontal gene transfer (HGT)”. Indeed, around two-

thirds of the human genome originated from viruses. (2)(3) 

 

Virus are considered as the most extensive organism worldwide. Although we can 

notice a constant progress regarding prevention and viral disease’s control, the ultimate 

outbreaks as respiratory syndrome coronaviruses, avian influenza H7N9 viruses and Zika 

viruses show the persistent problem of viruses facing the health society.(3) 

According to the Global Virome Project (GVP), it is estimated that there are still “over 1,67 

million yet to be discovered viruses in animal reservoirs, while 631.000-827.000 of these 

unknown viruses can infect human”. Here is the urgent need of developing efficient rapid 

methods in order to identify these potential human-infecting viruses.(3) 

 

Virus have simple structure and composition but seems to go through more complex 

processes when they replicate in the host cell. 

They initiate an infectious cycle with several steps as receptors binding and entry in cells 

initiating infection. Then occurs the capsid destabilization and genome uncoating. To end, 

they discharge viral nucleic acids ready for replication. 
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Recent studies demonstrated that endocytosis entry is better than direct fusion at the 

plasma membrane. It is used either for enveloped as for non-enveloped viruses and it is the 

route for virus internalization.  

At the time of the initial entry, the viral attachment protein binds to a generalized receptor, 

better called attachment factors. As an example, Heparan sulfate proteoglycans (HSPGs) is a 

common factor as mean of attachment for many viruses including herpes virus, hepatitis C 

virus or retroviruses as human immunodeficiency virus (HIV).   

The second stage of the process usually consists in receptor binding and the more critical 

one in terms of viral infection. Integrins are one important receptor binding for enveloped 

and non-enveloped viruses. Viruses as human CMV bind integrines.  

Most of the changes take place on cell surface and in microtubule in charge of transport, 

stimulating internalization, penetration and trafficking of the new virus. 

For example, the HCMV activates various signaling pathways in which the envelope 

glycoprotein (B) cooperates with the epidermal growth-factor receptor.  

There are 2 ways of interaction with the host cells: Permissive infection with synthesis of 

viral components, assembly and release with death of the host cell; and non-permissive 

infection with cell transformation, viral replication, cell remains alive (hepatitis B, herpes 

viruses and retroviruses infection). (4) 

 

Talking about virus host route entrance, we can mention 4 different ways: By inoculation 

(skin & mucosa) through needle sticks injury, bites or abrasions; By inhalation (respiratory 

tract) through aerosol or droplet; By ingestion (GI tract) through feco-oral route and by 

genitourinary tract through sexual activity. (4) 
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Anyway, the spread of infection and the viral pathogenesis require to understand the 

detailed process of the cellular machinery of the host. (5) 

Behind all that, since recently, virus have been involved in pathogenesis of 

periodontal diseases. (6) Studies about the probability of periodontitis of viral origin can be 

looked as a turning point in this kind of researches because was more focused on the 

etiology of bacteria until few years ago. It is common to have a genetic polymorphism in 

virus of periodontal origin.(7) 

 

In the oral cavity, over 1200 bacterial species and 19.000 phylotypes are detected. 

Generally, periodontal disease has not a clear origin: either genetic or environmental in 

predisposed patients. The healthy periodontal areas are prone to gram positive facultative 

bacteria; on the other hand, periodontal lesion areas will show gram negative anaerobic 

species. (1)  

Indeed, plaque is an crucial element in the progress of periodontitis.(4) It’s a chronic 

disease commonly present in healthy or predisposed persons. It’s multifactorial and site 

specific.(7) Indeed, there is great diversity in the development of this pathology. Depending 

on age, race, socio-economic situation, systemic conditions or habits, it would develop and 

progress in a very different way. (8)  

Virus infections weaken periodontal defense capacities, generating subgingival 

overgrowth of periodontopathic bacteria. In fact, a big number of bacterial infections 

happens as super infections of viral diseases. Influenza is an example of that.  
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There is a virus-bacterium-host interaction with virus-infected periodontitis lesions an 

periodontopathic bacteria as mentioned just prior. As main bacteria, there are Actinobacillus 

actinomycetemcomitans, Porphyromonas gingivalis, Dialister pneumosintes, Prevotella 

intermedia, Prevotella nigrescens, Treponema denticola. (4) 

A good illustrative example of this synergic process with herpes virus activation leading to 

periodontal disease is observed with this schema. (Figure 1)(4) 

 

 

 

 

 

 

 

Nowadays, it is considered some types of periodontitis as a “multiple step process” 

implying a complex interaction between host, bacteria, viruses and environmental factors. 

(9) 

Regarding the numerous virus involved in periodontal disease, among them, we will 

focus on herpes simplex virus (2 types), Human Cytomegalovirus (HHV-5) (CMV), Human 

Immunodeficiency Virus (HIV), human papilloma virus (HPV) and Epstein Barr Virus (EBV).(4) 

 

Ganguly R, Pal TK.  
Viruses in Periodontal Diseases 
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 Most commonly, they are DNA virus detected in gingival tissue, except HIV in this case that 

is a retrovirus (RNA).(10) 

1) Herpes virus  

This family is classified in 3 subgroups: the alpha one including herpes simplex virus 1, 2 and 

varicella zoster virus; The beta subgroup composed of human cytomegalovirus, herpesvirus 

6 and 7; and finally the gamma one with Epstein-Barr virus and herpesvirus 8. (11) 

 It has been seen that over one million herpesvirus genome copies subsist in a unique 

periodontitis area. It impair hosts’s immunity and enable the development of secondary 

bacterial infections.(9) 

Herpesvirus initiates release of proinflammatory cytokines that will generate osteoclasts and 

matrix metalloproteinases activation. Then, hinders antibacterial immune process and 

causes growing of periodontopathic bacteria. 

The association between herpes virus and aggressive periodontitis can be studied through 

the causal criteria of Hill. According to Hill, in order to be a causal relation between a 

possible risk factor and a pathology, it is required to comply with 8 postulates that will be 

reviewed individually and that will facilitate the determination of the role that viruses can 

have in the progress of periodontitis. (8) 

1. Strength of the association  

2. Consistence of the association  

3. Specificity 

4. Temporality  

5. Biological gradient  
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6. Biological plausibility  

7. Coherence  

8. Experimental evidence of decrease or disappearance of the effect when the cause is 

suppressed.  

There are close link herpesvirus-bacteria through co-infection and a bidirectional 

interaction.(1) 

There are 2 types : HSV-1 (oral cavity) & HSV-2 (genital area). It gives skin & mucous 

membranes infections. The primary lesion is Herpetic gingivostomatitis with formation of 

vesicles in the gingiva, lips, tongue and buccal mucosa.  

What we also know is that It follows a Ganglion trigger Theory or Skin trigger Theory. (4) 

2) CMV 

CMV is classified as the biggest genome of the human herpesviruses. It represents the most 

common cause of congenital and perinatal infections. It infects many different epithelial 

cells, endothelial cells, mesenchymal cells, hepatocytes, granulocytes and macrophages. It is 

found in different body secretions: saliva, urine, semen and breast milk and responsible for 

cytomegalo virus inclusion disease and mononucleosis. (3) (11) 

Human CMV activates various signaling pathways by way of interaction between its 

envelope glycoprotein and the epidermal growth-factor receptor. (5)  

CMV is usually present in apical and marginal periodontitis, as well in periapical cysts. When 

the disease is active, it is associated with an active periodontitis disease. The involvement of 

macrophages and T cells engage CMV into the development of periodontitis process and 
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further infections. It has been documented that there is a predominance of serum IgG acting 

against CMV in periodontitis cases than in gingivitis cases. However, the association is still 

not familiar. (11) 

The next schema shows the cascade of events involved in the periopathogenesis of CMV. 

(Figure 2) (11). It is going along with a diminution of host and cellular immunity.  

 

 

 

 

 

 

 

3) HIV 

There is a direct association between periodontal disease and systemic conditions 

(cardiovascular diseases, diabetes, renal disorders…). Oral manifestations are the first clinical 

observations of the viral infection. HIV complemented with hypertension and renal disorders 

intensify the severity of periodontal bone loss: Oral fungi mainly from oral mucosa 

contribution in severity of periodontal inflammation in HIV positive patients, but it is still 

unclear. (12) 

Contreras A, Botero JE, Slots J. Biology and 
pathogenesis of cytomegalovirus in 
periodontal disease 
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HIV has some predisposition for chronic periodontitis & associated with  Linear Gingival 

Erythema (LGE), necrotizing gingivitis (NG), necrotizing periodontitis (NP). (10) 

  

 

 

 

 

 

 

 

This picture (figure 3) shows the typical clinical presentation in a HIV patient with chronic 

periodontitis, with big gingival recession (arrows) and attachment loss. Actually, it is related 

to the decrease of the amount of CD4. It is explained mainly by the development of fungal, 

bacterial and viral infections and sometimes alteration in the harmful inflammatory 

response. The differences in periodontal parameters between patients following 

antiretroviral treatment and the negative HIV patients is still controversial. (13)  

 

4) HPV 

HPV is present in periodontal pocket and gingival sulcus & detected in patient with 

chronic periodontitis & patient healthy gingiva. A synergy between HPV infection – chronic 

periodontitis can be highlighted. (14) Indeed, the changes, generated by periodontal 

pathogens from inflammatory responses, form periodontal pockets with the harm of 

alveolar bone and finally the loss of the tooth. (15) 

Asia S.  
Periodontal disease in HIV⁄ AIDS 
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5) EBV 

It affects around 90% of humans, through oral secretion or blood. Its main site of persistence 

of EBV in the body is resting memory B cells, resulting in infectious mononucleosis. It is 

associated with other diseases such as cancers and auto-immune diseases, with Oral hairy 

leukoplakia being the main EBV associated lesion.  

Regarding the location, there is a higher evidence of EBV in shallow pocket of patients with 

low control of the glycemia.(7)  

Significative relationship with chronic periodontitis exists, and correlate with the pocket 

depth and its predominance in gingival crevicular fluid and saliva.(16)  

Comparing CMV and EBV, it seems to have a special role in the etiopathogenesis od the 

severe form of periodontal disease. The genome of these virus is usually found in big 

proportion in progressive periodontitis in adults, both general and localized, acute ulcerative 

necrotizing gingivitis, periodontal abscesses.(8) 

As last, we can’t leave out the global impact of the current virus: the Covid-19 has given a 

new boost with virus research.  
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Objectives 

Primary objective: 

The primary objective of this study is to review how virus can be part of periodontal 

etiopathogenesis.  

Secondary objectives:  

1) Know if it exists scientific evidence between virus and the types of virus in the periodontal 

areas.  

2) Approach on the relation between the oral cavity and Covid 19. 
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Material and Method 

After the selection of the thesis subject, investigation based on scientific information and 

evidence in articles is the next step.  

The sources used for it were pubmed.gov, NCBI, Medline complete EBSCO Health, Dialnet 

Plus.  

The research has been done according to key words: Virus, Virus periodontal, virus 

periodontitis, periodontal diseases, virus transmission. The relation between periodontal 

diseases and Covid-19 has been studied.  

It is limited on full text articles and the date of publication between 2000 and 2020.  

At first, 600-650 articles were found. 350-400 articles were then selected.  

According to the type of articles, all those that were not focusing on the subject were 

eliminated.  

Then after a first reading of these lasts, the final list of articles has been established 

according to the following inclusion criteria article’s name, origin, parameters, results, 

conclusion and specific observations parts. 

This procedure has been followed all along the reading in order to get a structured work.  

 

Eligbility criteria 

Inclusion criteria: 

• Publications in English and in Spanish were included. 

• Publications that reported on the role of several virus and its mechanism in the 

process of periodontal diseases were included.  

• Publications that reported on the origin and evolution of oral viruses were included.  
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Exclusion criteria: 

• Publications that exclusively reported on bacteria were excluded. 

• Publications that reported on immunity, and chemistry mainly were excluded.  

• Publications that reported on animals were excluded.  

• Publications that reported on a unique population were excluded. 
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Results 

Authors/year of 

publication 

 

Origin Parameters Results 

Jorgen Slots, 
2010 John Wiley & 
Sons A/S 
 
 

Periodontology 

2000 

 - Study from Turkey of young military with 
generalized periodontitis: 
 Detection of HSV type 1, EBV and CMV in 
73-78% of advanced lesions samples.  
Absence virus in subgingival sites in healthy 
periodontium patients. 
- Hopi American Indian population of 75 
adolescents:  
 1 of them has generalized aggressive 
periodontitis with a periodontal dual 
infection, EBV type 1 and CMV.  
- 16 subjects from Greece with early 
periodontitis: 
 2 disease-active sites with average pocket 
depth = 6,8mm 
 2 disease-stable sites with average pocket 
depth = 5,6mm 
- Marked association of EBV, CMV and EBV-
CMV with disease-active periodontitis and 
with several bacteria. 
- Detection rate of herpesvirus in biopsies 
from gingiva of chronic periodontitis lesions 
of patients from Los Angeles. 
- Hochman et al. : 
 Antibodies against EBV in 32% and against 
CMV in 71% of gingival crevice fluid samples 
from 34 study sites. 
IgA in gingival crevice fluid and IgG in serum 
samples represente the main part of 
antibodies against herpesvirus.  
 
 

Marija Ivanovska-
Stojanoska et al.  
2018 sept. 25 

ID Design Press, 
Skopje, Republic of 
Macedonia.  
Open Access 
Macedonian Journal 
of Medical Sciences.  
Dental science 
 

Medical faculty of 
Skopje. 
89 patients with 
chronic periodontal 
disease divided into 2 
groups (moderate 
and severe 
periodontitis).  
- Clinical and 
laboratory 

- 60,7% of patients with HSV-1 in moderate 
clinical stage.  
- 39,3% in advanced clinical stage.  
- in 24,7 % (22 patients of all 89 patients) 
with moderate and advanced PD: HSV-1 
detected in supra and/or subgingival dental 
plaque samples.  
- No significant difference in frequency of 
detect HSV-1 between moderate and 
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examinations: 
Removal of 
supragingival dental 
plaque samples with 
sterile cotton. 
Removal of 
subgingival dental 
plaque samples with 
paper absorbents.  
- DNA is removed and 
analyzed with 
multiplex PCR for 
presence of herpes 
viral DNA. 

advanced periodontal disease patients from 
statistical analysis. 
- Statistical difference in HSV-1 positive 
patients with moderate disease stage 
between presence of virus in supragingival 
(100%) and subgingival (16,7%) in dental 
plaque samples. 
No significant difference in the advance 
disease stage, HSV-1 positive patients. 
 

Khalid Al-Hezaimi et 
al. 2012 
 

Journal of the 
College of 
Physicians and 
Surgeons Pakistan 
 

Case report that 
exposes the big 
periodontal 
destruction in patient 
infected with HIV.  
49 years old male 
reported with 10 
years history of 
infection with HIV 
and 3 years history of 
vision loss, renal 
failure and 
hypertension. 
 

After 1 year follow-up, we could see on 
radiographs an aggressive and generalized 
horizontal alveolar bone loss of 7-8 mm in 
both arches. 

Luigi Nibali et al. 
2009 
 

Journal of Clinical 
Periodontology 
2009. 
Periodontology 
unit, Eastman 
dental institute; 
Centre for virology, 
university College 
London, UK. 

Case control design:  
- 140 participants 
- Inclusion criteria for 
periodontitis patients: 
at least 3 probing 
pockets depth (PPD) 
of 5mm or more and 
clinical attachment 
loss (CAL) in at least 3 
different quadrants.  
- Inclusion criteria for 
control patients: 
absence of pockets 
depth (PPD) of 5mm 
or more and lifetime 
cumulative clinical 
attachment loss (CAL) 
with history of 
periodontitis and 

20 individuals with Chronic periodontitis (CP) 
16 individuals with LAgP 
64 individuals with GAgP. 
40 individuals classified periodontally 
healthy.  
Detection rate of viral DNA in subgingival 
plaque samples. Absence of HCMV DNA in 
individuals. Black subject positive for EBV. 
More EBV detected in LAgP (25%) than GAgP 
and CP cases. Nothing significative between 
cases and controls. 
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periodontal 
treatment. 
- PCR analysis as 
chosen method to 
detect viral DNA. 
 

Sanja Matić Petrović 
et al. 2014  

Department of 
periodontology and 
Oral medicine. 
Laboratory of 
anthropology, 
department of 
anatomy. 
Institute of human 
genetics, school of 
dental medicine. 
University of 
Belgrade, Serbia. 

 

- In gingival crevicular 
fluid (GCF) 
- Prevalence of HSV-1 
and periodontal 
destruction 
- Serbian population 
Study:  
- 67 subjects (18-76 
years old). 36 with 
periodontitis/31 
volunteers.  
 

- No statistical differences between 
periodontal group (PG) and control group 
(HC) in the presence of HSV-1. No difference 
neither in mean age nor between gender.  
- In the PG group, significant differences 
depending on the presence of the virus: 
higher values in patients with HSV-positive in 
probing pocket depth and clinical 
attachment loss (CAL). Also, HSV-1 exists 
more often in deeper pockets (3/4 deepest 
pockets of 11 mm with HSV-1. 
 
 
 
 

Patrícia Rodrigues et 
al. 2015 
 
 
 

Journal of oral and 
maxillofacial 
pathology 
Vol 19 Issue 3 Sep-
Dec 2015 

 - Individual lesions of AP can produce 
subgingival herpes viruses around 89% for 
EBV, 78% for CMV, 87% for HSV-1 and 64% 
for herpes virus type.  
 

Adolfo Contreras, 
Jørgen Slots. 2000 

 

Journal of 
periodontal 
research 

8 herpesvirus species 
identified: 
- HVS type 1, 2, 3  
- Varicella zoster virus 
(VZV) 
- EBV 
- HCMV 
- HHV-8 
 

 
 
 
 
 
Table 1.(17) 

Antonella Rotola et 
al. 2008 

Journal of clinical 
periodontology. 
Founded by the 
british, dutch, 
French, german, 
Scandinavian and 
swiss societies of 
periodontology. 
 

37 subjects : 24 
affected by 
periodontitis, 13 
periodontally healthy.  
ChP (chronic 
periodontitis) 
patients: At least five 
sites with clinical 
attachment level 
(CAL) of 5 mm or 
more and eight sites 
with pocket probing 

- EBV prevalent significantly higher in 
periodontal patients and areas affected than 
healthy control patients.  
- No significant correlation for HCMV and 
HHV-7, similar results in ChP and AgP.  
- When HHV-7 is detected, it persists in its 
latent state in most of the cases.  
- High tropism of HHV-7 for gingival tissues, 
assessed as a major reservoir for the virus.  
- EBV much more present in periodontitis 
patients (50%) than in healthy patients. 
(7,7%). 
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depth (PPD) of 6 mm 
or more. 

AgP (aggressive 
periodontitis) 
patients: CAL of 5 mm  
or more in more than 
four teeth apart from 
first molars or 
incisors;  
Healthy subjects: no 
sites with PPD 
superior or egual to 4 
mm or inter-dental 
CAL loss >/=2 mm. 
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Discussion  

The oral cavity is very susceptible to viral infections. Between the numerous virus well 

known, several of them are seen as oral disease causing primary lesions. To this is added the 

fact that a secondary pathological process can affect the oral cavity medium through 

bacterial, fungal infections due to viral immunosuppression (HIV).  

In the following, the main virus involved in these mechanisms will be studied.  

Herpes virus 

The interaction between herpes virus, destructive inflammatory mediators and specific 

pathogenic bacteria leads to the development of periodontal disease. No significant 

difference has been found in the various statistical analysis that were carried about the 

frequency of detection of HSV-1 between moderate and advanced periodontal disease 

patients but there is a significant statistical difference found in HSV-1 positive patients with 

moderate disease stage between presence of virus in supragingival (100%) and subgingival 

(16,7%) dental plaque samples. However, a notable difference can’t be found in the advance 

disease stage, HSV-1 positive patients.  

There is a positive correlation between the presence and frequency of herpes viruses in 

periodontal pocket and periodontal pocket depth. (18) 

The discovery of herpes virus in periodontal tissues, gingival crevicular fluid (GCF) in chronic, 

advanced and aggressive periodontitis and in HIV patients, Papillon-Lefèvre, Down, 

Kostmann helps to consider nowadays the pathogenesis of a few types of periodontitis as a 

“multiple step process” through complex interaction between host, bacteria, viruses and 

environmental factors.(9) 

 

 



 18 

 

Periodontal diseases 

As mentioned previously and confirmed in various researches, periodontitis is a 

multifactorial disease involving herpes virus, bacteria and host defense reactions. (19) 

Also, a study shows no statistical differences between periodontal group (PG) and control 

group (HC) in the presence of HSV-1, and no difference neither in mean age nor between 

gender. In the periodontal group, significant differences subsist depending on the presence 

of the virus: superior values in patients with HSV-positive in probing pocket depth (PPD) and 

clinical attachment loss (CAL). HSV-1 exists more often in deeper pockets (3/4 deepest 

pockets of 11 mm with HSV-1.(9) 

Indeed, among all the study, the relation between the presence of HSV-1 and pocket depth 

is the most relevant result: significant greater prevalence of HSV-1 in deeper pocket than in 

shallower ones. As well as CAL and PPD. (9) 

Moreover, there is additional tissue destruction in periodontal pockets infected with herpes 

viruses compared to pocket areas of not infected with herpes virus. Also, a close association 

between active viral herpetic infection and progressive periodontal disease is pointed. (19) 

 

HCMV and EBV 

A high prevalence of HCMV and EBV has been noticed in the group of chronic periodontitis 

and aggressive periodontitis. (6)(16) Kubar et al commented a bigger periodontal pocket 

depth and attachment loos in AP areas with HCMV than areas without HCMV.(19) 

CMV and EBV seems to have a special role in the etiopathogenesis of the severe form of 

periodontal disease. The genome of these virus is usually found in big proportion in 

progressive periodontitis in adults, both general and localized, acute ulcerative necrotizing 
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gingivitis, periodontal abscesses.(8) As concluded by a study, the reactivation of HCMV in 

periodontitis is associated with progressing periodontal disease. (17) 

(17) 

Also, it has been seen that EBV and HCMV are associated with apical and marginal 

periodontitis. HCMV was not present in the apical samples and in a really small quantity in 

the marginal samples. Different results according to authors: Klemenc et al. are in 

accordance with these results, however Slots found much higher prevalence. “EBV was 

detected in 45% of the lesions, being less than in some other previous studies.”(20) 

Periodontal area with HCMV, EBV-1 or herpes simplex virus type 1 has a predominance of 

Porphyromonas gingivalis and Dialister pneumosintes compared to areas without theses 

viruses. In fact, areas with active HCMV have more aggregatibacter actinomycetemcomitans 

compared to areas with latent HCMV. An hypothesis is made suggesting that active 

periodontal HCMV infections triggers overgrowth of subgingival Actinobacillus 

actinomycetemcomitans leading to periodontal deterioration. (17) 

According to Saygun et al., HCMV, EBV-1 and HSV-1 have a positive association with 

P.gingivalis, Prevotella intermedia, tannerella forsythia and campulobacter rectus but not 

with A. actinoycetemcomitans. (19) Herpesvirus present a high quantity of periodontopathic 

bacteria such as actinobacillus, actinomycetemcomitans, Porphyromonas gingivalis, 
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bacteriodes forsythus, Prevotella intermedia, Prevotella nigrescens and treponema 

denticola.(17) 

Regarding EBV, in 1996 the first report about the association between EBV and chronic 

periodontitis (CP) turned up. A lot of controversy remains: some authors say that high 

prevalence of EBV DNA increases the risk of periodontal diseases. Others affirm that there is 

a weak to no relationship between them.(21) In reality, there are more EBV and CMV in 

areas of aggressive and progressive periodontitis than in chronic periodontitis. But other 

studies propose a similar occurrence of EBV and CMV in aggressive periodontitis.(1) 

A close association between EBV and periodontitis is shown mainly in Chronic Periodontitis 

and Aggressive Periodontitis.(21)(16) 

A study talked about the fact that periapical lesions could be defined as reservoir for EBV 

with a systemic spread. Fusobacterium is the most potent inducer to reactivate latent EBV 

and has a “pivotal role” in EBV-related tissue damage, in persistent apical periodontitis.(22) 

 

HIV 

HIV has predisposition for chronic periodontitis. It is associated with Linear Gingival 

Erythema (LGE), necrotizing gingivitis (NG), necrotizing periodontitis (NP), chronic 

periodontitis. HIV-positive patients are predisposed to chronic periodontitis with attachment  

loss higher than HIV-negative patient. (10) 

Murray et al. affirm a higher prevalence of periodontal pathogens in sub-gingival plaques 

removed in HIV positive patient than negative ones. The association between increased 

bacterial counts and overproduction of endotoxins, leading to higher periodontal bone loss. 

But there is still controversy. It suggest a non unique plaque flora in the aggressive nature of 
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periodontal disease HIV patient.(12) In fact, bacteria predominance are Fusiform, 

spirochetes, borelia and candida albicans bacteria. HIV associated periodontitis, as HIV 

associated gingivitis, doesn’t have sites of predilection and can affect any teeth groups with 

same frequency. In most of the cases, the periodontal destruction is localized more than 

generalized. Through chronic inflammation of the periodontium, there is pocket formation 

through a quicker attachment loss progression than gingiva destruction. It will happen in few 

weeks, leading to complete attachment loss though spontaneous tooth loss. Two 

characteristic features of rapid bone loss are soft tissue craters and interproximal 

necroses.(23) 

Other authors, Cross and Smith, studied a culture with a colony lift method and DNA probes 

to compare plaque and found that there is a similar prevalence of periodontal pathogens 

from both groups HIV positive and negative patients. The only one difference is a slight 

significant higher proportion of P. gingivalis in HIV positive patients.So, it suggests a non 

unique plaque flora in the aggressive nature of periodontal disease HIV patient.  

In general, HIV patients are affected by a rapidly progressive periodontal disease more than 

a slowly progressive one compared to HIV negative patients. The oral manifestations are the 

first clinical observations of the viral infection. (12) 

HPV 

HPV is commonly present in periodontal pocket and gingival sulcus. The fact that the 

periodontium is a reservoir for HPV is hypothetic. It is detected in patient with chronic 

periodontitis & patient healthy gingiva (periodontal pockets, gingival sulci of posterior lower 

teeth) and mainly found in the marginal periodontium.  We can talk about a “synergy 

chronic periodontitis - HPV infection in patient that don’t undergo head and neck squamous 

cell carcinoma”.(14) 
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Also, it has been mentioned that there is positive association of HPV with periodontitis. 

Actually, chronic periodontitis eases the life cycle of HPV. In this study, through PCR test, a 

high risk HPV was present in 26% of the gingival biopsies. Through in situ hybridization, viral 

DNA had a coronal localization according to the junctional epithelium in the periodontal 

pocket.  

By deduction, a positive correlation subsists between E6/E7 mRNA values and gingival index 

values. Basal cells seem to be the site of latent HPV. In periodontitis, the formation of 

periodontal pocket occurs through the rapid proliferation of the basal cells. Of the junctional 

epithelium. In this case, it is shown that periodontal pocket epithelium is a favorable place 

for HPV to replication.(24) 

 

As previously mentioned, periodontopathic synergy virus-bacteria is demonstrated in a 

studied critical review.(7)(25) The pathogenesis of periodontal diseases can’t not be 

perfectly explained by bacterial etiology itself. Nowadays, we consider the pathogenesis of 

some types of periodontitis as a “multiple step process” implying a complex interaction 

between host, bacteria, viruses and environmental factors.(9) 

A link herpesvirus-bacteria exists as co-infection and close association, even a bidirectional 

interaction. Herpesviruses don’t work alone but in cooperation with other specific bacteria 

as periodontopathic agents in periodontal tissues destruction. (1) 

There is a virus-bacterium-host interaction: virus-infected periodontitis lesions and 

periodontopathic bacteria (Actinobacillus actinomycetemcomitans, Porphyromonas 

gingivalis, Dialister pneumosintes, Prevotella intermedia, Prevotella nigrescens, Treponema 

denticola). (4) 
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Through a study done in Macedonia, the etiopathogenesis of periodontal disease is 

explained by association of Herpes virus and specific pathogenic bacteria. Indeed, the 

development of periodontal disease depends on interaction between herpes virus, specific 

pathogenic bacteria and destructive inflammatory mediators.(18) 

The proposed mechanism of periodontal pathogenesis is defined by Slot in 2005 as the 

capacity of herpes virus to provoke immunosuppression and eventually a direct cytopathic 

effect on fibroblasts, keratinocytes inflammatory cells. Despite the limitations of ethnicity 

population and small sample size, we can conclude that there is a very low prevalence of 

subgingival herpes virus in periodontal lesions. Only Localized Aggressive Periodontitis cases 

shown moderate prevalence of EBV but still not significant from the control patients.(6) 

In “Avances en Periodoncia” article, in the etiology of the periodontitis, bacteria are central 

and essential but not unique. We consider periodontal disease as a multifactorial concept as 

its development and progression will depend on the age, the origin, the socio-economic 

situation, systemic conditions, habits.(8) In reality, we can’t generalize that specific 

infectious agents are the only agents involved in the periodontitis process. It consists 

generally in small groups of pathogens as actors of periodontal diseases. AP is not only 

provoked by anaerobic gram negative bacteria but by a various microbiota. (19) 

 

Through all the studies and articles reading, limitations and controversy are recurrent. For 

example, there are still doubts on the role of viruses with periodontal disease. (10) The 

etiopathogenesis of periodontal disease not clear. The development of periodontitis is 

initiated.(9) According to the postulates of Hill, there is a possible association between virus 

and periodontal diseases. But the fact that the periodontal disease is multifactorial with long 
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period of latency, not reproducible experimentally, makes it difficult to establish a causal 

relation. (8)  

Also, there is a persistent lack of information about herpes virus and its role in aggressive 

periodontitis. It is still not understood why patient with periodontopathic bacteria in saliva 

present periodontitis in few localized teeth.(19) 
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Conclusion 

Primary objectives: The spread of infection and the viral pathogenesis require to understand 

the detailed process of the cellular machinery of the host.(5) Generally, the immune system 

defenses are weaken, the virus hinders the antibacterial immune process and it leads to the 

growth of the periodontopathic microbiota. It’s an interactive procedure between virus and 

bacteria in the building process of periodontal diseases. Also, virus don’t work alone but 

usually in cooperation with other specific bacteria as periodontopathic agents in periodontal 

tissues destruction.(1) Indeed, virus infection impair periodontal defense capacities leading 

to subgingival overgrowth of periodontopathic bacteria.(4) Inflammation and bone 

resorption are generated due to the implication of cytokines in the pathogenesis of 

periodontitis. Dental plaque is assessed as a big element in the pathogenesis of 

periodontitis. But viral disease of the periodontium could also be placed under non-plaque 

induced gingival lesions (herpetic gingivostomatitis, varicella zoster…).(26) 

It has been properly demonstrated that there is a periodontopathic synergy between virus 

and bacteria.(7) 

But, still uncertainties on the role of viruses with periodontal disease.(10) The mechanism is 

not clear yet and several controversy subsist. (4) Virus are since recently involved in the 

pathogenesis of periodontitis.(6)  

 

Secondary objectives: 

1) Periodontitis has a not clear origin: either genetic or environmental in predisposed 

patients. (1) Over a million copies of HSV genomes could be involved in only one single active 

periodontal destruction such as periodontal pocket. In the case of HIV at a systemic level, it 
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is important to monitor HIV infected patients in order to minimize local periodontal 

inflammation and destruction.(12) 

According to the postulates of Hill, there is a possible association between virus and 

periodontal diseases. But the fact that the periodontal disease is multifactorial with long 

period of latency, not reproducible experimentally, makes it difficult to establish a causal 

relation.  

We must not lose sight of the fact that nowadays, it is more and more evident that several 

viruses replicate in the human body in an asymptomatic way.(20) 

2) Last but not least, evidence shows the collect of SARS-CoV-2 from saliva but it’s not the 

only exudate in the oral cavity: in fact, the gingival crevicular fluid is of importance in the 

study of the condition of the periodontium (Taylor et al. 2016). The GCF is used as a mean of 

detection of virus such as herpes simplex virus, HCMV in a sampling. Briefly, in addition to be 

a mode of infection, the GCF has efficiently proven to be used as a diagnostic tool in the 

pathophysiology of COVID-19.(27)(28) 

From this stems the significant role of the oral cavity and its mucosae in the process of 

infection of COVID-19, considered as the entrance portal in the body and virus reservoir.(29) 
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Responsibility 

The current pandemic situation has given rise to a lot of doubts in the society. This literature 

review tends to present an interesting study of the different viruses including the Covid-1 

and its relation with periodontal area. Indeed, herpesviruses are the widely represented and 

known viruses by the general population. It is considered important its examination with the 

oral microbiota.  

Nowadays, with new technologies and science advances, the diagnosis and the treatment of 

periodontal diseases is easier.  

Also, patients need to be aware of the existing association with common viruses. To this is 

added the new in coming of the Covid-19: In fact, it has been studied the different 

characteristics and its impact on the oral flora. 
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