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Oral systemic link

Studies have shown that severe gum disease

increases the risk of:

* Osteoporosis

* 4 times higher risk of a stroke
« Alzheimer's and dementia
 Cancer

* Respiratory disease

* Heart disease

* Diabetes

* Rheumatoid arthritis

Gum Disease
% Your Whole
Body Health

Over 50% of adults in the U.S. have some degree of gum disease.
But did you know the impact goes far beyond your mouth...

Gum disease may be

People with severe gum
linked to Alzheimer's

disease have a 3x to 4x
higher risk of brain stroke.

People with gum disease
may be at a higher risk of
OSleoporosis disease and dementia from
oral bacteria that spread

through the bloodstream.

Respiratory Disease

Several studies show strong

evidence linking gum disease

with an increased risk of oral

cancer r"ll 'H"(‘n'd'i(' Cancer. C A( ] NeUMoOa,
>>>>>

Rheumatoid Arthritis

Nearly 22% of diabetes satients are 8x more

y to have gum disease.

kel

patients have gum disease.
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Could there be a link between oral hygiene and the 0
severity of SARS-CoV-2 infections?
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s there a link between oral hygiene and
the severity of SARS-CoV-2 Infections?
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Is there a link between oral hygiene and the
severity of SARS-CoV-2 Infections?

* What is COVID-19?

* Risk factors for developing COVID-19 complications?
» Causes of a severe COVID-19 infection?

* Does bacteria play a role in COVID-19?

Do COVID-19 patients suffer from bacterial super
infections?

e Link between oral microbiome and COVID-19
complications?

* Link between oral health and COVID-19 complications?
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COVID-19: What is it?

-

World Health Organisation, 2020
invivo



l Nidoviral’

Order

oronaviridz

Family

Subtamity

|
¥ l 1

Genus Alpha Beta Gamma Delta
coronavirus coronavirus coronavirus coronavirus

Torovirinae

l

Torovirus

:

Bafinivirus

Drug Discovery Today
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COVID-19: Risk factors

1. Age (mean = 69 years)
2. Gender (70% men)

3. Underlying comorbidity (48% of cases)
« Hypertension (30%)
e Diabetes (19%)
e Heart disease (8%)
« Obesity (47.6%)

Perico et al, 2020
Zhou et al, 2020
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COVID-19: Risk factors

ONS analysis shows that black men are 4.2 times more likely to
die from coronavirus than their white counterparts

5 times more likelihood of dying from Covid-19 compared with white ethnicity

®m Men  Women

4.2 4.3
3 3.6
34
i 27 2.7
< 24
21
. 1.6
=2
0

Black Bangladeshi/ Indian Other ethnic Chinese Mixed/Multiple
Pakistani group ethnic groups

Office for National Statistics UK, 2020
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COVID-19: Complications

1. Pneumonia
2. Sepsis
3. Septic shock
4. Acute respiratory distress syndrome (ARDS) (41.8%)
5. Blood clots ENTILATOR
‘ ACUTE RESPIRATORY
PNEUMONIA DISTRESS SYNDROME

Acute respiratory distress syndrome is the primary cause of death in COVID-19 infected patients.

Chaomin et al, 2020 i llViVO®



COVID-19: Risk factors

1. Age (mean = 69 years)

2. Gender (70% men)

3. Underlying comorbidity

(48% of cases)

Hypertension (30%)
Diabetes (19%)
Heart disease (8%)
Obesity (47.6%)

Immune response

« Indaction of antivirol signaling

- Production of pro- or anti-inflommeotory
cytokines

- Altered immune cel recruitment

Respiratory
Virus

Metabolic output l

- Change in host metobolome
- Change in bactenial metabolome 2
= Altered bocterial volotile fingerprints NeW bacter |a|

acquisition
- Appearance of P. ceruginosg,
other pathogens in previously
culture-negative patients
- Chonge from intermittent to
chronic infection

 Oral microbiome/ oral bacterial load

Perico et al, 2020
Zhou et al, 2020

Bacterial burden

« Overoll obundonce
- Abundance of porticwior species

Community composition
- Dominant bacterial taxo
- Relotive abundance of species
- Which species are present

1NVIvo



COVID-19: Oral Microbiome

1) Bacterial Superinfections: > 50% COVID-19 patients who die

* Most fatalities in 1918 influenza
outbreak due to subsequent
bacterial infection

 >50% of severe COVID-19 patients
had secondary bacterial infections
when they died

 >71% admitted into hospital
required antibiotics

 74.5% of patients admitted to ICU
required antibiotics

Co-infections: potentially lethal and unexplored in COVID-19

Michael J Cox = « Nicholas Loman « Debby Bogaert « Justin O'Grady

Published: April 24,2020 - DOI: https://doi.org/10.1016/S2666-5247(20)30009-4

co-infections, although few studies
captured these data.’

Despite the proven importance
of co-infections in the severity
of respiratory diseases, they are
understudied during large outbreaks
of respiratory infections. Zhou
and colleagues® showed that in
the current coronavirus disease
2019 (COVID-19) pandemic,
50% of patients with COVID-19 who
have died had secondary bacterial
infections, and Chen and colleagues*
have recorded both bacterial and
fungal co-infections. Although
71% of the admitted patients with
COVID-19 received antibiotic drugs,
no information is available on the
antimicrobial sensitivities of the
organisms that were identified, or on
the type and duration of antimicrobial

Cox et al, 2020

plus a macrolide to cover atypical
organisms. Currently, antibiotic
use is high (74-5%) among patients
with COVID-19 who are admitted
to intensive care units, rendering
culture-based microbiological testing
less sensitive. Patients with COVID-19
are kept on invasive mechanical
ventilation for a long time (mean
9-1 days [SD 5-5)), increasing chances
of hospital and ventilator acquired
infections. Hence, early diagnosis of
co-infection is required, preferably
using methods capable of detecting
a broad range of potential pathogens
and antimicrobial resistances, with
subsequent monitoring for infection
development. To accurately diagnose
and study co-infection in COVID-19,
patients should be recruited on
admission to intensive care units and




COVID-19: Oral Microbiome

1) Bacterial Superinfections: > 50% COVID-19 patients who die

Severe COVID-19 patients
displayed high neutrophil count
and low lymphocyte count

Mild COVID-19 patients
displayed low neutrophil count
and high lymphocyte count

CORRESPONDENCE OPE

Functional exhaustion of antiviral lymphocytes

in COVID-19 patients

Meijuan Zheng', Yong Gao? Gang Wang', Guobin Song’, Siyu Liu', Dandan Sun’, Yuanhong Xu' and Zhigang Tian*#

Cellular & Molecular Inmunology _########## #8444 #4154 _;

In December 2019, a novel coronavirus was first reported in
Wuhan, China." It was named by the World Health Organization as
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
and is responsible for coronavirus disease 2019 (COVID-19). Up to
28 February 2020, 79,394 cases have been confirmed according to
China’s National Health Commission. Outside China, the virus has
spread rapidly to over 36 countries and territories.

Cytotoxic lymphocytes such as cytotoxic T lymphocytes (CTLs)
and natural killer (NK) cells are necessary for the control of viral
infection, and the functional exhaustion of cytotoxic lymphocytes
is correlated with disease progression.” However, whether the
cytotoxic lymphocytes in patients infected with SARS-CoV-2
become functionally exhausted has not been reported.

We showed that the total number of NK and CD8" T cells was
decreased markedly in patients with SARS-CoV-2 infection. The
function of NK and CD8" T cells was exhausted with the increased
expression of NKG2A in COVID-19 patients. Importantly, in patients
convalescing after therapy, the number of NK and CD8™ T cells was
restored with reduced expression of NKG2A. These results suggest
that the functional exhaustion of cytotoxic lymphocytes is
associated with SRAS-CoV-2 infection. Hence, SARS-CoV-2 infection
may break down antiviral immunity at an early stage.

Zheng et al, 2020

https://doi.org/10.1038/541423-020-0402-2

slightly higher in SD cases than those in MD cases. Levels of
albumin and hemoglobin were lower in SD patients than those in
MD patients (Supplementary Table 2). Specifically, T cell and CD8"
T cell counts were decreased significantly in MD and SD patients
compared with those in healthy controls (HCs). The number of
T cells and CD8™ T cells was significantly lower in SD patients than
that in MD cases. The counts of NK cells were reduced remarkably
in SD patients compared with those in MD cases and HCs (Fig. 1a).

As an inhibitory receptor, NKG2A has been demonstrated to
induce NK cell exhaustion in chronic viral infections. Notably,
NKG2A expression on NK and CD8" T cells results in functional
exhaustion of NK and CD8" T cells.® In patients infected with SARS-
CoV-2, NKG2A expression was increased significantly on NK and
CD8* T cells compared with that in HCs (Fig. 1b). Next, to identify
the role of NKG2A on the function of NK and CD8 T cells, levels of
CD107a, interferon (IFN)-y, interleukin (IL)-2, granzyme B, and tumor
necrosis factor (TNF)}-a were measured through staining of
intracellular cytokines. We found lower percentages of CD107a™
NK, IFN-y" NK, IL-2* NK, and TNF-a* NK cells and mean fluorescence
intensity (MFI) of granzyme B* NK cells in COVID-19 patients than
those in HCs. Consistent with these findings, COVID-19 patients also
showed decreased percentages of CD107a™ CD8 *, IFN-y"CD8", and

1NVIvo



COVID-19: Oral Microbiome

1) Bacterial Superinfections: > 50% COVID-19 patients who die

Laboratory comparisons between severe and
mild COVID-19 patients

[y
o

Laboratory Findings (x10%/L)

0 —

Median lymphocyte count Median neutrophil count

M Severe COVID-19 Patients B Mild COVID-19 Patients

Chen et al, 2020 1INvVivo



COVID-19: Oral Microbiome

2) Heightened bacterial load during COVID-19 infection

Patients with 2019 Novel Coronavirus in the Early Stage

-to-Lymphocyte Ratio Predicts Severe Illness

Jingyuan Liu"", Yao Liu*", Pan Xiang', Lin Pu', Haofeng Xiong', Chuansheng Li',

* > 80% of severe COVID-19 patients had high bacterial load

!Critical Care Medicine Department, Beijing Ditan Hospital, Capital Medical
University. Beijing, China

2Center of Integrative Medicine, Beijing Ditan Hospital, Capital Medical University.
Be

* > 80% required antibiotics to treat bacterial superinfections e f o i, e i i, Uty

“Liver Diseases Center, Beijing Ditan Hospital, Capital Medical University. Beijing,

China

“Correspondence:
Xianbo Wang, wangxb@cemu.edu.cn

* Neutrophil-to-lymphocyte ratio was best predictor of

Yanbin Wang, wangyanbin01@163.com

S e V e r e C O v | D —1 9 i n f e C t i O n S Keywords: 2019-nCoV, Neutrophil-to-Lymphocyte Ratio, model, prognosis, SARS-

CoV
Abstract

Background: Severe ill patients with 2019 novel coronavirus (2019-nCoV) infection
progressed rapidly to acute respiratory failure. We aimed to select the most useful
prognostic factor for severe illness incidence.

Methods: The study prospectively included 61 patients with 2019-nCoV infection
treated at Beijing Ditan Hospital from January 13, 2020 to January 31, 2020. Prognostic
es, to predict
the severe illness probability of 2019-CoV pneumonia. The predictive accuracy was

factor of severe illness was selected by the LASSO COX regression analy

evaluated by concordance index, calibration curve, decision curve and clinical impact

curve

Results: The neutrophil-to-lymphocyte ratio (NLR) was identified as the independent
risk factor for severe illness in patients with 2019-nCoV infection. The NLR had a ¢-
index of 0.807 (95% confidence interval, 0.676-0.38). the calibration curves fitted well,

Liu et al. 2020 inViV0®



COVID-19: Oral Microbiome

3) Improved treatment outcomes with combination of antiviral and antibiotic

% p-value = 0.36 p-value = 0.45 p-value = 0.002 p-value = 0.05 p-value = 0.002 p-value <0.0001

100% of patients who had
combination of
hydroxychloroquine and
azithromycin cured virologically

R-positive samples
o
o

O
after 6 days T W
= 50
o , S 40
57.1% of patients who had g
hydroxychloroquine alone 3, "
cured after 6 days g =
&
. 0 s
12.5% of control patients cured Day0 Day? Day2 Day3 Day4 Day5 Day6
virologically after 6 days. —&—Controls —#—Hydroxychloroquine only —#&—Hydroxychloroguine and azithromycin combination

Gautret et al, 2020 . o« .
INVIVO



COVID-19: Oral Microbiome

3) Improved treatment outcomes with combination of antiviral and antibiotic

* 91.7% of 1061 patients were
virologically cured within 10
days on a combination of
antiviral and antibiotic

Million et al, 2020

Travel Medicine and Infectious Disease
Available online 5 May 2020, 101738

In Press, Journal Pre-proof (@)

ELSEVIER

Full-length title: Early treatment of COVID-19
patients with hydroxychloroquine and
azithromycin: A retrospective analysis of 1061
cases in Marseille, France

Matthieu Million * 1, Jean-Christophe Lagier * ® !, Philippe Gautret * < 1, Philippe Colson * ®, Pierre-Edouard
Fournier * ¢, Sophie Amrane  ®, Marie Hocquart ?, Morgane Mailhe ?, Vera Esteves-Vieira ?, Barbara Doudier ?,
Camille Aubry ?, Florian Correard % ¢, Audrey Giraud-Gatineau * © 8, Yanis Roussel  ®, Cyril Berenger * ¢, Nadim
Cassir b, Piseth Seng * ®, Christine Zandotti * ... Didier Raoult *® 2 &

Show more

https://doi.org/10.1016/j.tmaid.2020.101738 Get rights and content

Abstract

Background

In France, the combination hydroxychloroquine (HCQ) and azithromycin (AZ) is
used in the treatment of COVID-19.

Methods

We retrospectively report on 1061 SARS-CoV-2 positive tested patients treated with
HCO (200 mo three times dailv for ten davs) + A7 (500 mo on dav 1 followed hv

Azithromycin

250 mg

Tablets
4 film-coated tablets
S SANDOZ

a Novartis company

1NVIvo



COVID-19: Oral Microbiome

4) Bacterial introduction through the mouth

Mechanisms of oral bacteria introduction

Aspiration of oral pathogens into lungs

Periodontal disease-associated enzymes modify oral
mucosal surfaces to allow for adhesion and
colonization of respiratory pathogens

Respiratory epithelium altered by periodontal
associated cytokines to promote infection by
respiratory pathogens

Scannapleco et al, 2020 . o« .
1INVivo



COVID-19: Oral Microbiome

4) How do risk factors associated with COVID-19 alter the oral microbiome?

Bacteria in oral biofilm aspirated into respiratory tract help initiate or progress pneumonia or
sepsis

« Diabetes, hypertension and heart disease associated with higher numbers of F.nucleatum,
P.intermedia and P.gingivalis

« Patients with periodontal disease are at:
- 25% increased risk cardiovascular disease (DeStefano, 1993) (M Paizan, 2014)
- X3 risk diabetes mellitus (P. Preshaw 2012)
- 20% increased risk hypertension (Aguilera et al, 2019)
- x3 risk of obesity (Vecchia et al, 2004)

Periodontal disease causes systemic inflammation, producing high levels of interleukin 2,6,10
The same inflammatory markers heightened in COVID-19

1NVIvo



COVID-19: Oral Microbiome

5) Periodontal disease and increased risk of respiratory infections

Reduction of periodontal
disease significantly reduces
risk of pneumonia

P. intermedia induces severe
bacterial pneumonia

P. intermedia enhances
adhesion of respiratory
pathogens to lower airway cells

the supernatant of PINU499 were significantly lower than that of
S. pneumoniae-infected mice without PiSup (P < 0.01). The sur-
vival rates of S. pneumoniae-infected mice with P. gingivalis super-
natant (PgSup) were significantly higher than those of S. pneu-
moniae-infected mice without PgSup (P < 0.05), whereas there
was no significant difference between the survival rates of S. pneu-
moniae-infected mice with and without F. nucleatum supernatant
(FnSup).

DISCUSSION

The present study is the first to demonstrate that the products
of P. intermedia induce severe bacteremic pneumococcal pneu-
monia as well as the enhancement of pneumococcal adhesion to
lower airway cells. Several lines of evidence support this notion.
First, S. pneumoniae-infected mice with PiSup exhibited signif-
icantly lower survival rates, with earlier increases in S. pneumoniae
bacterial loads in the lungs, spleen, and blood, than those of S.

pneumoniae-infected mice without PiSup. Significant increases in
inflammatory cytokines were observed in the early phases of S.
pneumoniae-infected mice with PiSup, indicating the severity of
bacteremia compared to that of S. pneumoniae-infected mice
without PiSup. Although belated bacteremia was observed in S.
pneumoniae-infected mice without PiSup, a high bacterial load in
the lungs was observed only in S. pneumoniae-infected mice with
PiSup. These data suggest that PiSup enhances S. pneumoniae in-
vasion into blood circulation, as well as S. pneumoniae adhesion
and proliferation in the lungs.

Second, PiSup enhanced pneumococcal adhesion to lower
airway cells in vitro. We also observed the upregulation of
PAFR expression in airway cells upon PiSup stimulation and
attenuation of pneumococcal adhesion by CV-3988, suggesting
that PiSup enhances pneumococcal adhesion via PAFR up-
regulation.

Nagaoka et al, 2020
Yang et al, 2020

1NVIvo



5) Periodontal disease and increased risk of respiratory infections

Table 1: Bacterial secondary infections in a familial cluster of pneumonia indicating person-
to-person transmission [10] GN=CGram-negative, GP=GP, FAC-ANE=facultatively anaerobic (aerobic,
but capable of switching to fermentation if oxygen is absent). Is there a link to anaerobic coinfection (like

Prevotella, which is again present here)? Many more species, just listed top 30 here.

NReads Bacteria Type Discases
16594 Lautropia GN FAC-ANE oral cavities of HIV-infected children [11]
14330 Cutibacterium GP anserobic chronic blepharitis and endophthalmitis,
9618 Escherichia GN FAC-ANE
5558 Haemophilus GN FAC-ANE pneumonia, meningitis and bloodstream infection
4649 Scytonema cyanobacteria
3798 Hyphomicrobium GN aerobic
3289 Capnocytophaga | GN FAC-ANE usually occur with dog or cat bites
2440 Burkholderia GN aerobic melioidosis [12]
2008 Variovorax GN aerobic
1811 Campylobacter GN aerobic diarrhoea [7)
1781 Pseudomonas GN FAC-ANE
1659 Staphylococcus FAC-ANE Boils, impetigo, food poisoning, cellulitis, and toxic shock syndrome
1604 Schaalia GP aerobic
1541 Streptococei GP aerobic pharyngitis, pneumonia, sepsis, endocarditis, etc
1174 Mycoplasma Lack a cell wall respiratory Mycoplasma pneumoniae (13|
1047 Phyllobacterium GN aerobic
997 Moraxella GN aerobic otitis media in infants and children [14]
940 Flavobacterium GN aerobic fish pathogens
931 Bacillus GP FAC-ANE Inhalation or respiratory anthrax
659 Neisseria GN aerobic infection and persistence in the upper respiratory tract [15]
493 Prevotella GN anaerobic aspiration pneumonia, lung abscess, pulmonary empyema, ete
463 Fusobacterium GN anaerobic periodontal, tonsillitis, peritonsillar abscess, ete
358 Veillonella GN anaerobic rare cases of meningitis, osteomyelitis, and periodontal disease
328 Cupriavidus GN aerobic Infection in 87 yr Chinese man [16]
325 Corynebacterium GP aerobic diphtheria toxin [17]
318 Sphingomonas GN aerobic
314 Micrococcus GP aerobic anaphylactoid [18|
307 Loriellopsis cyanobacteria
297 Calothrix cyanobacteria
281 Lysinibacillus GP Sepsis [19]
278 Methylobacterium GN aerobic opportunistic pathogens in immunocompromised patients
277 Treponema ? syphilis, bejel, and yaws

Chakraborty S, 2020

1NVIvo



COVID-19: Oral Microbiome

6) Poor oral hygiene and increased risk of respiratory infections

* Pneumonia is greatest cause of death in patients over 70 (rakeyoshier a1 z020)

* Improved oral care statistically proven to half the incidence of pneumonia related deaths in
patlents over 70 (Takeyoshi et al, 2020)

. Igaroved oral care can significantly reduce incidence of ventilator-associated pneumonia in

(Abe et al. 2006)

« Samples of bronchoalveolar lavages from hospitalized pneumonia patients display
microorganisms of denture plaque and periodontal disease (ovagiareio, 1)

. (h)ne in 10 pneumonia-related deaths in elderly could be prevented by improving oral
ygiene

Sjogren, P 2008 i IlViVO®



COVID-19: Oral Microbiome

7) Altered gastrointestinal microbiome- an extension of the mouth

Patients hospitalized with severe COVID-19:
 Reduction in commensal bacteria

* Increase in Clostridia spp, Actinomyces spp, Bacteroides
spp, Streptococcus

 Reduction in Lactobacilliand Bifidobacteria

Marcialis M, 2020
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COVID-19: Oral Microbiome

7) Recap

Four main comorbidities associated with increased risk of complications and death from COVID-19 are
associated with altered oral biofilms and periodontal disease

Periodontopathic bacteria are implicated in systemic inflammation, bacteraemia, pneumonia and death

P.intermedia, a bacteria in periodontally diseased patients can induce severe pneumonia and increase risk of
death

Bacteria present in metagenome of severely infected Covid-19 patients had high levels of oral commensal
organisms (P.intermedia)

> 80% of patients in ICU exhibited high bacterial load, high levels of neutrophils and low levels of lymphocytes
74.5% of patients admitted to ICU required antibiotics
Treatment has been successful with a dual regime of an antiviral and an antibiotic

The gastrointestinal tract’s microbiome is significantly altered in severe cases of COVID-19 o e ®
& & y 1NVIVO



COVID-19: What can

8) Oral hygiene recommendations

Altered respiratory
epithelium promoting
infection by respiratory
pathogens

POOR ORAL
HEALTH

ALTERED ORAL

SYSTEMIC ~
MICROBIOME INFLAMMATION || E

Modified oral
mucosa allowing
for adhesion and

colonization of
respiratory
pathogens

V' Sampson, 2020

we do for patients?

- Increased risk of
viral infection

- Increased risk of
bacterial
superinfection

- Reduced
immunity

Increased risk of severe
complications from
COVID-19 infection

1NVIvo



COVID-19: What can we do for patients?

2. Oral hygiene improvement at home:

Change toothbrush head every 3-4 months
If patient has had COVID-19, change toothbrush immediately afterwards

Prescription of high fluoride toothpaste for high risk patients. If patient is
shielded or vulnerable, deliver toothpaste

Interdental cleaning
Brush twice a day minimum
Denture hygiene- chemical and mechanical cleaning nightly

1NVIvo



COVID-19: What can we do for patients?

2. Oral hygiene improvement at home
Recommend the use of a toothpaste that contains SLS

(Sodium Lauryl Sulfate)

‘\l '"l" /
' lli‘\lll ‘- )

‘mp,~ -\m,, »'/

f !
L lipid bilayer envelope )

Brushing your teeth could help prevent the spread of coronavirus, a
leading dentist has said.

Most toothpastes contain the same detergents as antibacterial hand gels,
Professor Martin Addy said. As the virus is most commonly spread by salvia
and cough droplets, this could help kill germs before they have a chance to
move on, he noted.

He also recommends that health care workers on the frontline of the

pandemic brush their teeth before putting on personal protective equipment
(PPE).

Prof Addy, emeritus professor of dentistry at the University of Bristol, said:

‘From my own knowledge and listening to experts, a major source of droplets
are derived from saliva.

1NVIvo



COVID-19: What can we do for patients?

3. Oral risk reduction in the clinic
* Guided Biofilm Therapy for aII pa’uents for regular removal

of biofilm T T

1NVIvo

EMS, 2020



COVID-19: What can we do for our
patients?

3. Oral risk reduction in the clinic

Perfodontal screening and
assessment

« Removal of plagque retentive factors (such as
poorly done fillings and calculus)

Periodontal diagnosis and
treatment planning

ON

« Non surgical periodontal treatment for patients
who have periodontal disease (deep cleaning)

Mesayy [eiuvopopad jexdins-u

 Management/ removal of modifiable systemic

risk factors (SmOking, POOr diet, stress, ObeSity, _ —
Surgical therapy Supportive periodontal therapy
diabetes)

_ : British Society of Periodontics, 2016

1NVIvo



COVID-19: What can we do for our
patients?

4. Improvement of diet and possible introduction of pre/probiotics?

* Mechanically ventilated patients given probiotics developed less ventilator
associated pneumonia deaths

*Preexisting altered gut or oral microbiomes should be
corrected/ treated to reduce the risk of dysbiosis during
COVID-19 infection and therefore the risk of complications

Webb G, 2020

1NVIvo



COVID-19: What can we do for our
patients?

eastman .,

NHS

Whittington Health
NHS Trust
NHS

Nightingale Hospital
London

1NVIvo



Altered respiratory
epithelium promoting
infection by respiratory

pathogens
- Increased risk of
viral infection
POOR ORAL ALTERED ORAL - SYSTEMIC P Increased risk of severe
HEALTH MICROBIOME INFLAMMATION |, » - Increased risk of - complications from
Yo, bacterial COVID-19 infection
\ \ £ superinfection
ORAL HYGIENE Modified oral - Reduced
INTERVENTION mucosa allowing immunity

for adhesion and
colonization of

‘ respiratory

HEALTHY ORAL pathogens
MICROBIOME

%

- Reduced risk of
acquiring a viral or a
bacterial infection

- Reduced risk of severe
complications arising
from COVID-19 infection

V' Sampson, 2020 i IlViVO®
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Oral hygiene and COVID-19
s there a link?

Thank you for listening
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