PATHOLOGY

PA R T 1 O F 3

Untreated periodontitis
and COVID-19:

What is the evidence?
If only the periodontal
microbiota could talk.
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In parts one and two of this three-part
series, I’ll explore two biologically plausible mechanisms that support the possibility that untreated periodontitis could
dysregulate the immune system to the
extent that it increases susceptibility
to viral influenzas, and/or increases
the severity of their complications.
In part three, I’ll discuss various
diagnostic and therapeutic strategies that target periodontal disease activity.
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Prioritizing the health of the immune
system has never been more important
than during a viral pandemic such as
COVID-19, the disease caused by severe
acute respiratory syndrome coronavirus
2 (SARS-CoV-2). Patients know this, and
they’re well primed to hear about ways they
can boost their immunity. Of course, there are
recommendations such as dietary supplements,
good nutrition, adequate sleep, increased physical activity, and stress management. But how
about addressing chronic infections that compromise immunity?
Could this include untreated periodontitis?
If only the periodontal microbiota could whisper the answer. Like so many things in this pandemic, we just don’t know. That said, my answer
is “maybe.” I realize there will be those who disagree with my reasoning here. As in any scholarly
debate, I welcome their alternative views.
No one has investigated whether treatment of periodontitis
specifically enhances immunity. However, what we do have is
mounting evidence that many persistent infections can alter
immunity to unrelated pathogens.1 These are referred to as
chronic bystander infections, which may also exert another
negative impact—vaccines for unrelated illnesses may not be
as effective in people who have persistent infections.1
The possibility that untreated periodontitis may have a negative impact on the immune system or exacerbate complications of a viral influenza conveys to oral health-care providers
a critical responsibility. More than ever before, we must be vigilant in diagnosing and treating periodontitis. Equally important is implementing the new therapeutic target established in
the 2017 World Workshop on the Classification of Periodontal
and Peri‐Implant Diseases and Conditions:2 remission or control of disease activity in a reduced periodontium after initial
therapy. Our work has never been more important.

Cytokine storm
The first hypothetical mechanism is
associated with a rogue response of
the immune system to SARS-CoV-2, or
what is medically described as a cytokine storm. This phenomenon has the
capacity to cause more damage than
the virus itself.
Cytokines are short-lived proteins that work as intercellular chemical messengers, and their production is a necessary
part of the innate immune system. As cell-signaling molecules,
their role in the functional immune system is to support cell-tocell communication and stimulate other immune system cells
to move toward sites of inflammation, infection, and trauma
to clear foreign or unwelcome agents. One way of looking at it
is that cytokines signal to the immune system, “Wake up, it’s
time to start doing your job.”
Various assaults on the body, including influenza, pneumonia and sepsis, can trigger an excessively robust release of
cytokines, specifically TNFα, IL-1β, IL-6, and IL-8, flooding the
body with inflammation. Vascular permeability increases, and
sepsis paves the way to multiorgan shutdown. This includes the
heart, kidneys, brain, liver, and significantly so, the lungs, placing patients at risk for secondary coinfection leading to pneumonia. Of note, there is in-vitro evidence that Porphyromonas

gingivalis, a particularly virulent periodontal pathogen, has the systematic review to estimate the prevalence of pneumonia
capacity to damage the vasculature. 3
and secondary infections during the 2009 pandemic of influCytokine storms are not unique to COVID-19. They have enza A (H1N1). They found that secondary bacterial infection
been implicated in influenza A H5N1, SARS-CoV,4,5 and influ- was identified in almost one in four patients, with S. pneumoenza A H1N1, the Spanish flu pandemic of 1918, which resulted niae being the most common infection. Just like COVID-19,
in an estimated 50 million deaths, making it one of the deadli- bacterial complications, specifically pneumonia, had serious
est pandemics in human history.6,7 In COVID-19 patients, the consequences including ICU admission and death.
levels of many proinflammatory cytokines have been elevated,
It’s been estimated that one in seven patients with COVID-19
with even higher levels in those who are critically ill.8 Levels of will develop secondary infection while hospitalized.10 Another
IL-6 were especially high in nonsurvivors of the original out- study reported that only about 50% of deaths were due to the
break in Wuhan.9 Figure 1 provides an overview of the cascade original viral infection, the other 50% were due to postviral
of events following a cytokine storm.
secondary infections.13
Secondary infection
As pulmonary function decreases, the risk for
secondary bacterial coinfection, such as Streptococcus pneumoniae, increases. This causes
a reduction in blood oxygen levels, requiring
assisted ventilation, which sets the stage for
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acute respiratory distress syndrome (ARDS), one
of the most frequently observed complications
Increased
and causes of death associated with COVID-19.
vascular
This eventuates long-term ventilation in intenSepsis
permeability
sive care units (ICUs), which may last 16 days or
Multi-organ
longer, with significant influence on survivability.
shutdown
High bacterial load of the oral cavity also contributes to the risk for ventilator-associated pneumonia. Notably, a retrospective analysis of data
from the first outbreak of SARS-CoV-2 in Wuhan,
Postviral
China, reported that sepsis was the most fresecondary
Decreased
quently observed complication, with respiratory
bacterial
lung
failure and ARDS as close seconds.10 In Wuhan,
coinfection
function
(Streptococcus
among those COVID-19 patients who were admitpneumoniae)
ted to the hospital, about 42% developed ARDS,
and of those patients, about 52% died.11
During this first outbreak in Wuhan, half of
the nonsurvivors experienced secondary infecDecreased
tion. It was further reported that 31% of patients
Acute
blood O2;
respiratory
Long-term
who required mechanical ventilation developed
assisted
distress
ventilation
ventilator-associated pneumonia.10 The diagnoventilation
syndrome
in ICU
sis of secondary infection was made when there
(ARDS)
were signs of pneumonia and a positive culture
of a new pathogen isolated from specimens from
the lower respiratory tract.
Untreated periodontitis dumps the same cytokines involved with the cytokine storm
These statistics align with a recent report of associated with COVID-19. Could this additional dumping of inflammatory cytokines
MacIntyre and colleagues12 who conducted a worsen the condition of a body already ravaged by COVID-19?
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More than ever before,
we must be vigilant
in diagnosing and
treating periodontitis.

Contribution of
untreated periodontitis
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Periodontitis and
know, the longer these patients stay on
cytokine storm
ventilators, the greater the risk for more
So how might this be related to untreated severe complications and death.15
periodontitis? Consider the following: the
Equally as important to consider
same cytokines mentioned above (TNFα, is this fact: bacterial pathogens in the
IL-1β, IL-6, and IL-8) are also involved respiratory tract may predispose individwith the inflammatory process in the uals to influenza and other viral infecpathogenesis and progression of peri- tions.16 This leads me to propose a second
odontitis. In addition to their local effect, hypothetical mechanism: the interaction
these cytokines are also vascularly dis- between bacteria and viruses in infecseminated throughout the body, along tion and immunity (i.e., how bacteria and
with periodontal bacteria capable of evad- viruses can influence the infectivity of
ing host defenses. This increases inflam- each other). In part two of this series,

No one has investigated whether
treatment of periodontitis specifically
enhances immunity. However, what
we do have is mounting evidence that
many persistent infections can alter
immunity to unrelated pathogens.
mation in organs distant to the oral cavity,
including the lungs, where secondary bacterial coinfection, associated with periodontitis, can seed pulmonary tissue.
Could it be that this additional “dumping” of cytokines contributes to the storm
already raging in the body of a COVID-19
patient (figure 1), ramping up the severity
of the disease and/or exacerbating complications of secondary coinfections?
Although this has not been studied, hypothetically, it’s plausible.
The ability of viral influenza infections to disrupt the respiratory tract
by direct pathogenic effects has been
recognized for many years.14 This then
predisposes individuals to bacterial secondary coinfection. Furthermore, the
risk for exposure to secondary bacterial
infections significantly increases when
high-risk individuals end up in critical
care for long periods of time. Beyond the
first data from Wuhan, it’s been widely
reported that a significant number of
hospitalized COVID-19 patients who
have had or who continue to develop
secondary bacterial coinfections such
as bacterial pneumonia and sepsis will
require ventilator intubation or extracorporeal membrane oxygenation. And we
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we’ll explore the plausibility of this second mechanism of predisposition to viral
infections of the respiratory tract.
If only the periodontal microbiota
could talk, indeed. The possibility that
untreated periodontitis, as a chronic disease, could influence susceptibility to a
viral influenza or exacerbate its complications is an idea ripe for scientific investigation. I hope someone tackles this.
In the meantime, during this unprecedented time of unknowns and the nebulous science that surrounds this deadly
virus, let’s do everything we can to help
our patients bolster their immune systems. I believe this means making sure
our patients are periodontally healthy.
Comments are welcome.
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