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Background



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
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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?
• Link between oral microbiome and COVID-19 

complications?
• Link between oral health and COVID-19 complications?



COVID-19: What is it?

World Health Organisation, 2020





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%)

Perico et al, 2020
Zhou et al, 2020  



COVID-19: Risk factors

Office for National Statistics UK, 2020



COVID-19: Complications

1. Pneumonia 
2. Sepsis 
3. Septic shock 
4. Acute respiratory distress syndrome (ARDS) (41.8%)
5. Blood clots

PNEUMONIA
ACUTE RESPIRATORY
DISTRESS SYNDROME

VENTILATOR

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

Chaomin et al, 2020



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%)

• Oral microbiome/ oral bacterial load

Perico et al, 2020
Zhou et al, 2020  



COVID-19: Oral Microbiome

• 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

1 )  B a c t e r i a l  S u p e r i n f e c t i o n s :  >  5 0 %  C O V I D - 1 9  p a t i e n t s  w h o  d i e

Cox et al, 2020



COVID-19: Oral Microbiome
1 )  B a c t e r i a l  S u p e r i n f e c t i o n s :  >  5 0 %  C O V I D - 1 9  p a t i e n t s  w h o  d i e

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

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

Zheng et al, 2020



COVID-19: Oral Microbiome
1 )  B a c t e r i a l  S u p e r i n f e c t i o n s :  >  5 0 %  C O V I D - 1 9  p a t i e n t s  w h o  d i e

Chen et al, 2020



COVID-19: Oral Microbiome
2 )  H e i g h t e n e d  b a c t e r i a l  l o a d  d u r i n g  C O V I D - 1 9  i n f e c t i o n

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

• > 80% required antibiotics to treat bacterial superinfections

• Neutrophil-to-lymphocyte ratio was  best predictor of 
severe COVID-19 infections

Liu et al, 2020



COVID-19: Oral Microbiome
3 )  I m p r o v e d  t r e a t m e n t  o u t c o m e s  w i t h  c o m b i n a t i o n  o f  a n t i v i r a l  a n d  a n t i b i o t i c

• 100% of patients who had 
combination of 
hydroxychloroquine and 
azithromycin cured virologically
after 6 days

• 57.1% of patients who had 
hydroxychloroquine alone 
cured after 6 days

• 12.5% of control patients cured 
virologically after 6 days.

Gautret et al, 2020



COVID-19: Oral Microbiome
3 )  I m p r o v e d  t r e a t m e n t  o u t c o m e s  w i t h  c o m b i n a t i o n  o f  a n t i v i r a l  a n d  a n t i b i o t i c

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

Million et al, 2020



COVID-19: Oral Microbiome
4 )  B a c t e r i a l  i n t r o d u c t i o n  t h r o u g h  t h e  m o u t h

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 

Scannapieco et al, 2020



COVID-19: 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

4 )  H o w  d o  r i s k  f a c t o r s  a s s o c i a t e d  w i t h  C O V I D - 1 9  a l t e r  t h e  o r a l  m i c r o b i o m e ?



COVID-19: Oral Microbiome
5 )  P e r i o d o n t a l  d i s e a s e  a n d  i n c r e a s e d  r i s k  o f  r e s p i r a t o r y  i n f e c t i o n s

• 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

Nagaoka et al, 2020
Yang et al, 2020



5 )  P e r i o d o n t a l  d i s e a s e  a n d  i n c r e a s e d  r i s k  o f  r e s p i r a t o r y  i n f e c t i o n s

Chakraborty S, 2020



COVID-19: Oral Microbiome

• Pneumonia is greatest cause of death in patients over 70 (Takeyoshi et al, 2020)

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

• Improved oral care can significantly reduce incidence of ventilator-associated pneumonia in 
ICU 

(Abe et al, 2006)

• Samples of bronchoalveolar lavages from hospitalized pneumonia patients display 
microorganisms of denture plaque and periodontal disease (Quagliarello, V)

• One in 10 pneumonia-related deaths in elderly could be prevented by improving oral 
hygiene

6 )  P o o r  o r a l  h y g i e n e  a n d  i n c r e a s e d  r i s k  o f  r e s p i r a t o r y  i n f e c t i o n s

Sjogren, P 2008



COVID-19: Oral Microbiome

Patients hospitalized with severe COVID-19:
• Reduction in commensal bacteria
• Increase in Clostridia spp, Actinomyces spp, Bacteroides

spp, Streptococcus
• Reduction in Lactobacilli and Bifidobacteria

7 )  A l t e r e d  g a s t r o i n t e s t i n a l  m i c r o b i o m e - a n  e x t e n s i o n  o f  t h e  m o u t h

Marcialis M, 2020



COVID-19: Oral Microbiome
7 )  R e c a p
• 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



COVID-19: What can we do for patients?
8 )  O r a l  h y g i e n e  r e c o m m e n d a t i o n s

V Sampson, 2020



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



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)



COVID-19: What can we do for patients?
3. Oral risk reduction in the clinic
• Guided Biofilm Therapy for all patients for regular removal 

of biofilm

EMS, 2020



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

3. Oral risk reduction in the clinic

• Removal of plaque retentive factors (such as 
poorly done fillings and calculus)

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

• Management/ removal of modifiable systemic 
risk factors (smoking, poor diet, stress, obesity, 
diabetes)

British Society of Periodontics, 2016



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



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

The future…



V Sampson, 2020
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