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A B S T R A C T

Periodontal pockets are the major clinical manifestation of Periodontitis, a chronic inflammatory oral disease affecting the teeth-supporting tissues and has high
prevalence in the adult population. Periodontal pockets are ideal environments for subgingival bacterial biofilms, that interact with the supragingival oral cavity,
mucosal tissues of the pocket and a peripheral circulatory system. Periodontal pockets have been found to harbor viral species such as the Herpes simplex viruses’
family. Recently, the SARS-CoV-2 has gained major interest of the scientific/medical community as it caused a global pandemic (Covid-19) and paralyzed the globe
with high figures of infected people worldwide. This virus behavior is still partially understood, and by analyzing some of its features we hypothesized that
periodontal pocket could be a favorable anatomical niche for the virus and thus acting as a reservoir for SARS-CoV-2.

Introduction

Periodontal disease are highly prevalent [1] inflammatory chronic
diseases, initiated by bacterial infection and leading to the destruction
of teeth-supporting tissues [2] and hence the shift from a healthy gin-
gival sulcus to the formation of periodontal pockets (PP). This is done
after a pathological apical migration of the supracrestal attachment
tissues, coupled with alveolar bone loss. PP have specific subgingival
environments with a dental root wall permitting the development of
complex subgingival biofilms and a mucosal wall formed by an ul-
cerated epithelium with an exposed connective tissue and its vascular
ramifications [3].

SARS-CoV-2 is a newly discovered virus, from the Coronavirus fa-
mily. Its recent outbreak caused a major pandemic of the coronavirus
disease (Covid-19). The primary entry of this virus is believed to be by
projected droplets leading to a first contact and colonization of cells in
the oral cavity, nose or eyes [4]. People diagnosed positive for this virus
will develop variable symptoms in mild cases (fever, cough, headache,
anosmia, ageusia etc.). In moderate to severe cases, respiratory failure
will occur and could in some cases lead to intensive care unit hospi-
talization and eventually death [5]. The believed target cells of this
newly discovered virus are within the respiratory tract but other loca-
tions such as the heart or the gastro-intestinal tract are plausible targets
[6]. Until now, mainly nasal and sometimes oropharyngeal swabs, has
been used to determine if patients are Covid-positive or negative, by
using a polymerase chain reaction test (PCR) [7]. Nevertheless, cases of
Covid-negative patients by PCR test, showing obvious clinical signs of

the disease have been reported [8,9]. Also, evidence of patients
showing recurrence of clinical signs after recovery are emerging [10].
Retrospective data has also shown the possibility of SARS-CoV-2 re-
activation [11]. All these observations have risen many questions on
the accuracy of the tests, existence of different virus strains, possibility
of reinfection etc. One specific hypothetical question would be if ana-
tomical niches exist in the body, other than the initial nasopharyngeal/
oropharyngeal tracts, where samplings are performed. These hypothe-
tical niches could act as reservoirs for SARS-CoV-2, whether in an active
or latent state.

The hypothesis

PP could be a niche for SARS-CoV-2 virus infection. The virus could
find in PP a favorable environment to replicate and to reach con-
tinuously the oral cavity and mix with saliva, or to migrate systemically
using the capillary periodontal complex. Hence, PP are plausible re-
servoirs for Sars-Cov-2 viruses.

Viral presence in periodontal pockets

The viral detection in PP, has been established in numerous pub-
lications [12–19]. Regarding the dental literature, the most frequently
detected viruses in PP, other than bacteriophages in dental plaque [20],
are Herpes simplex virus (HSV), Epstein-Barr virus (EBV) and Human
Cytomegalovirus (HCMV) [15]. Median prevalence figures in PP of
different forms of periodontitis are 26–78%, 46–58% and 42–58% for
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HSV, EBV and HCMV respectively [21]. Possible sources of initial viral
infection of periodontal tissues infection could be as follow: a direct
infection of gingival epithelial cells exposed to the oral cavity, virus
migration through the blood stream or infected immune cells in the
periodontal inflammatory infiltrate [22]. These previous observations
point to the fact that PP are in compatible environments for viral in-
fection and survival. Furthermore, with continuous inflammatory re-
sponse associated to periodontal disease, immune cells potentially in-
fected with viruses could reach the PP connective tissue and migrate to
the subgingival area. Viral presence detected with conventional
methods, mainly PCR, was found in many localization of PP: gingival
tissues [17], subgingival plaque [23] and in gingival crevicular fluid
(GCF) [24]. The latter is an inflammatory exudate generated in peri-
odontal tissues and released in the PP [25] to “flush” the subgingival
space. Also, GCF composition is rich with epithelial and immune cells,
antibodies, microbial metabolites, biomarkers etc. If GCF could harbor
SARS-CoV-2 released from infected periodontal cells or by terminal
capillary complexes in periodontal tissues, viruses could attain oral
cavity by the PP entry and hence, mix with saliva that was found to
contains detectable SARS-CoV-2 [26]. The presence of SARS-CoV-2 in
GCF would be synchronous with the viremia, occurring after an initial
colonization of target cells.

Oral expression of SARS-CoV-2 receptors

Angiotensin converting enzyme-2 (ACE-2) has been considered the
main receptor for the virus entry into target cells [27]. Furin, a pro-
protein convertase is implicated in virus infection by cleaving viral
envelope glycoproteins [28]. ACE-2 has been found to be expressed by
various types of cells such as pulmonary cells, nasopharyngeal cells,
salivary gland cells etc. In recent published preprint data, Cells from the
oral cavity have been found to highly express ACE-2, in a comparable
manner to lung cells [29]. Furthermore, besides ACE-2, Furin is also
expressed in oral epithelial cells [30]. Previous published data has also
confirmed the expression of ACE-2 in gingival and periodontal ligament
fibroblasts [31] in rat and human tissues.

Recently, preliminary data suggested a novel infection route by
SARS-CoV-2. The latter could infect cells by using its spike protein to
bind to the Cluster of Differentiation 147 (CD 147) [32] on cell mem-
branes and not necessarily ACE-2. If this was to be confirmed in future
studies, cells expressing CD 147 would be also considered at high risk of
infection by SARS-CoV-2. Previous data has shown that oral epithelial
cells, that constitute the buccal and subgingival component of PP cells,
express CD 147 [33]. Furthermore, gingival epithelium expression of
CD 147 is increased in cells harvested from periodontitis patients [34].

Conclusion

PP are peculiar isolated environments, presenting proper biological
dynamics, with two-way interactions with the oral cavity on one hand
and the systemic circulatory system via gingival peripheral blood ves-
sels one the other hand. Furthermore, if bacterial biofilms in PP has
been the main focus of the scientific dental community, viral presence
and its implication in periodontal health and disease has become pro-
gressively plausible over the time with the acquired cumulative
knowledge [35]. It is becoming more widely accepted that besides the
bacterial challenge, viruses from PP could infect distant organs and
hence generate focal infections [36]. Virus from PP would join oral
cavity via GCF and the mixing with saliva when leaving the subgingival
area. Another potential viral migration track would be the passage to
the periodontal capillary system and then to the systemic blood stream.

In the case of SARS-CoV-2, known and suspected features of this
virus’ affinity to specific membrane receptors, are compatible with a
hypothesized affinity to PP cells. This could involve the outer/interior
epithelial lining or the gingival/periodontal ligament fibroblasts.

On the other hand, it has been shown that periodontium-associated

viruses can infect immune cells like macrophages, T lymphocytes etc.
[37]. These are continuously arriving to the inflammatory infiltrate in
the mucosal wall of PP. This could be another potential source of
viruses found in PP. The question of whether SARS-CoV-2 could infect
these specific types of inflammatory cells is open to debate. Previous
data related to SARS-CoV indicated that the latter can infect and re-
plicate in mononuclear cells but for a limited time [38]. A similar
pattern of actions has been described for SARS-CoV-2 infecting T-
Lymphocytes [39], but with an apoptosis trigger of the infected cells. It
is still unclear if the SARS-CoV-2 replication is deficient in all in-
flammatory cells. Also, the infection of endothelial cells by SARS-CoV-2
seems possible [40].

Future studies should elucidate the various patterns of SARS-CoV-2
infection-replication-migration, in relation to each specific target cell
families and to the plausibility of reactivation of the virus in already
healed patients [11]. In view of the existing limited data, the hy-
potheses that PP could act as a reservoir of SARS-CoV-2 relays on
consistent and plausible observations. In our clinical research unit
(Nantes University Hospital, France), we have an ongoing project to
collect GCF/subgingival plaque in PP from Covid-positive patients in
order to assess the proposed hypothesis.

If this is to be confirmed, future directions would be to use PP GCF/
plaque sampling as a testing tool for Covid-19. Furthermore, period-
ontal therapy would be considered a parameter of care in the global
clinical management of Covid-positive patients.
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