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* Odds Ratios for Aspiration Pneumonia
* Dependent for feeding
* Dependent for oral care
* Number of decayed teeth
* Tube feeding

* Dysphagia was an important risk for aspiration
pneumonia

* but generally not sufficient to cause pneumonia unless other risk
factors were present
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Microbiome

* Microbiome
* The community of microorganisms that can usually be
found living together in any given habitat
* Human Microbiome

 The full array of microorganisms (the microbiota) that
live on and in humans
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+ Theoral
microbiome
contains a massive
diversity o
organisms

The full diversity of
he biome is
unknown

It may be
unknowable

The Oral Biome
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Overview of differentially represented biosynthetic pathways in oral bacterial genomes in oral
health and disease states based on metagenomic data sets.
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Periodontal pathogens are a risk factor of oral cavity
q cell carci ind dent of tobacco and alcohol
and human papillomavirus
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« Certain periodontal pathogens encourage the
growth of other pathogens

* These same bacteria suppress the growth of certain
other pathogens

* These patterns of growth are associated with oral
cancers.
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Oral Secretions

* Warm and humidify the air
* Providing a complex physical and biological barrier

= Provide protection against mechanical, thermal and
chemical irritation

« Facilitate remineralization of teeth

= Antimicrobial by clearing pathogens from the oral
cavity

« Initiate chemical digestion
* Enable taste.

30
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Oral Health and Saliva

* Play a critical role in maintaining oral health
* Protecting of the oral mucosa
+ Reducing demineralization and facilitating
remineralization of teeth
= Sustaining a balanced oral biome
* Facilitating antimicrobial actions and clearance of
pathogens

{

Sublingual Gland

R

Wharton's Duct
Submandibular Gland
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Saliva Production

* Produced in and secreted from salivary glands
Contains

* Water

* Electrolytes

* Mucins

* Enzymes
« Serous cells

* secrete a watery fluid, essentially devoid of mucus
* Mucous cells

* produce a very mucin-rich secretion

Salivary Secretions

* Play a critical role in maintaining oral health
* Protecting of the oral mucosa

* Reducing demineralization and facilitating
remineralization of teeth

« Sustaining a balanced oral biome
* Facilitating antimicrobial actions and clearance of
pathogens

Mucins

Long chain proteins

* Coat epithelial surfaces throughout the enteral
system

* Secreted into saliva

« Serves as a diffusion barrier against contact with
noxious substances

* Lubricates to minimize shear stresses
* Super lubricant!
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Mucin Secretions and Spinnbarkeit Mastication and Secretions
* Mucin rich secretions * During mastication:

* Lubricate * More secretions produced

* Stretch and bond to one another + Adds moisture to food being masticated
* Spinnbarkeit * Frees mucins from spinnbarkeit to food

* Forms a tangled grid or web » Enhances lubrication of bolus

= Coats the epithelial surfaces of the mouth and pharynx * During Rest

+ Typically present as thin film (70 to 100 micrometers)
+ Thickest on the posterior tongue
* Thinnest on the hard palate

* Minimizes shear stresses during mastication
+ Allows for less effort in masticatory cycles.

* Saliva secreted in:
+ Smaller volumes
« Greater density of mucins
+ Reformation of spinnbarkeit
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Hyposalivation and the Oral Biome Hyposalivation and Xerostomia

= Often used interchangeably
+ Should not be
+ Often do not co-occur
* Hyposalivation
+ Measurably reduced saliva output
= Xerostomia
+ Perception of oral dryness
* A symptom that someone may report to you
* Patients with xerostomia may not have objective signs of
hyposalivation
* Hypothesized that saliva may not be evenly distributed

*+ Focal area of dryness might result in sensation of oral dryness
regardless of volume of saliva in oral cavity

39 40

Hyposalivation
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Hyposalivation

* Reduction in the volume of saliva can lead to:
Derangement of oral biome

Long-term problems in oral discomfort during mastication
Loss of taste

Declination in swallow function

Increased susceptibility to dental caries

Oral infections

+ Salivary gland hypofunction
* Acquired or developmental
+ Sjogren’s syndrome
« Agerelated
+ Alzheimer’s disease
* latrogenic
* Medication side-effect
* Radiation treatment
+ Surgery to head and neck

43
Saeb, A. T., Al-Rubeaan, K., Aldosary, K., Raja, U., Mani, B.,
Abouelhoda, M., & Tayeb, H. (2018). Relative Reduction of the
Biological and phylogenetic diversity of oral microbiome in
diabetic and pre-diabetic subjects. bioRxiv, 406736.
* Subjects:
* Normoglycemic/healthy (NG)
* Impaired glucose tolerance (IGT)
« Diabetic (T2D)
« Differences in the number of species in the oral
biome
* NG=502
* I1GT=412
* T2D=372
45
Impaired glucose tolerance
group
Normoglycemic group
26
Diabetic group
a7

3/12/2023

Secretory Immunoglobulins

* Heavy plasma proteins
* Recognize pathogens
* Bind with protiens in the pathogen
« Kill it directly
« Block and bundle toxins
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Hyposalivation and Diabetes

« Diabetic and Pre-diabetic subjects:
* Higher glucose concentration in saliva
* Enhances certain bacterial species at the expense of others
* Reduction in the diversity of the microbial population
= Acidification of the oral environment because of hyperglycemia
* Type 2 diabetic patients
* Microbiome distribution different
* Highest rate of pathogenic organisms
* Without probictic microorganisms
+ Organisms that promote the growth of “good bacteria”
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Dental Plaque

* One cubic millimeter of dental plaque contains about
100 million bacteria

* Oral bacterial load increases during intubation
* Higher dental plaque scores predict risk of pneumonia

Munro CL, Grap MJ, Elswick RK Jr (2006). Oral health status and development of ventilator-
associated pneumonia: a descriptive study. : 453-460.

Photo by Jost Jahn, https: ikimedia, i curi
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The Lungs

Relatively pristine
May experience microbial immigration:
Microaspiration
Inhalation of bacteria
Dispersion of microbes over mucosa
Mechag\‘sms for elimination of microbes from the lungs

Mucocilliary clearance
Host defenses.
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Zhu Y, Hollis JH. Associations between the number of
natural teeth and metabolic syndrome in adults. J Clin
Periodontol 2015; 42: 113-120

Adult subject (n = 5511)
Four groups by number of natural teeth

full dentition
21-27 teeth
1-20 teeth
Edentulous
Results
Tooth loss was signifi i with i (p=0.002).
0Odds:
32% higher in those with 21-27 teeth
55% higher in those with 1-20 teeth
79% higher in edentulous participants
Number of natural teeth inversely associated with body mass index (p < 0.01)
Conclusions

The number of natural teeth is inversely associated with the presence of metabolic syndrome
in adults.

Oral Colonization and Pneumonia



GOMES-FILHO, 1., PASSOS, J., SEIXAS DA CRUZ, S.. Respiratory disease and
the role of oral bacteria. Journal of Oral Microbiology, North America, 2,
Dec. 2010.

* Biological mechanisms involved between oral
conditions and respiratory diseases

* Four possible mechanisms
* Oral pathogens directly aspirated into the lungs

« Salivary enzymes associated with periodontal disease
modify respiratory tract mucosal surfaces

* Enzymes from periodontopathic bacteria destroy
salivary film that protects against pathogenic bacteria
* Cytokines

55

El-Sohl et al. cont

* 28/49 (57%) had colonization of plaque with
aerobic pathogens
« Staphylococcus aureus (45%)
* Gram-negative bacilli (42%)
« Pseudomonas aeruginosa (13%)
* Isolates from BAL fluid

* 9/13 matched genetically those recovered from
corresponding dental plaques of 8 patients

57

From Pharynx

Inflated Cuff

ToLungs
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El-Solh, A et al. Colonization of Dental Plaques*: A Reservoir of
Respiratory Pathogens for Hospital-Acquired Pneumonia in
Institutionalized Elders. Chest; November 2004 Vol 126(5) pp 1575-1582

* Association between dental plaque colonization
and lower respiratory infection in elderly using
molecular genotyping

* 49 critically ill LTC residents requiring ICU
* Plaque index scores
* Quantitative cultures
* BAL on 14 patients who developed pneumonia

* Respiratory pathogens compared genetically to plaques by
pulse gel electrophoresis
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Oral pathogens directly aspirated
into the lungs

* Pseudomonas aeruginosa
* Opportunistic pathogen with ability to develop resistance to antibiotics
« Ventilator acquired pneumonia with P. aeruginosa
« higher mortality compared with other pathogens
* Chastre J, Fragon J-Y. Ventilator-associated
pneumonia. Am J Respir Crit Care Med
2002;165:867-903.
* Increased colonization of the oropharynx of patients
with nasogastric tubes
* Leibovitz A, Dan M, Zinger J, Carmeli Y, Habot B, Segal
R. Pseudomonas aeruginosa and the oropharyngea
ecosystem of tube-fed patients. Emerg Infect Dis
2003;9:956-959
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Spatial Variation in the Healthy Human Lung Microbiome and the
Adapted Island Model of Lung Biogeography

Robert P, Dickson', John R, Erb-Downward', Christine M. Freeman'=, Lisa McCloskey', James M. Beck™
Gary B. Huffnagle’ ™, and Jeffrey L. Curtis™**

« 15 healthy volunteers
* Genetic sequencing of microbes in lungs

* Bacteria move in and are removed
* No real reproduction

* In people with damaged lungs

* The ecosystem is much more hospitable
for the reproduction of bacteria.

60
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Pneumonia:
“Adapted Island Model”

* Madagascar or Antarctica?
* Healthy subjects are like Antarctica
* People (organisms) move in and out but don’t reproduce there
* Uniform bacterial populations throughout lungs
* Ecology constantly “seeded” from a “source community”
in mouth
* No real reproduction
* Unhealthy subjects are like Madagascar
« Disease (e.g., COPD) prevents movement of bacteria out of
lungs — bacteria can thrive and reproduce
* Constant re-seeding from mouth results in reproduction
« If conditions are right, development of pneumonia

66
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Distress Signals in Pneumonia Aspiration Pneumonia

« Catecholamines

* Feedback loop between bacteria and immune defenses
* Cytokines that are produced by cells to signal the body that an P

infection is occurring + Some pathogens grow faster when exposed to white blood
— Bacteria and immune defenses “speak the same language” creating cells.
“ ”
a “feedback loop ) * Invading biome causes increased inflammation
* Some bacteriagrow faster when exposed to these signals . Tri 4 dsi Ist d hite blood cell
« Vicious cycle: riggers continued signals to produce white blood cells
* Bacteria expresses its presence in lungs . Looping interaction:

* White blood cells (neutrophils) release Catecholamines . . . B .
Bacteria grows faster causing inflammation + Advanced to the point of inflammation and infection

* Inflammation results in greater catecholamine release * Pneumonia
« Bacteria grows faster OR

+ Terminated with a combination of immune response and
Kellum et al. Understanding inflammatory cytokine response in dislocation of the Oﬁend‘-ng Dathogens through mucoc”“arv
pneumonia and sepsis. JAMA Internal Med. 2007;167(15):1655-1663 elevation
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* Oral Biome

* Array and variation still in discovery
« Effect on overall health is palpable in early studies
« Still in a state of discovery
« Initial work by Langmore and colleagues (1998)
* Predicted future discovery
 Paved a path for investigation into relationships

 Oral health markers and pneumonia
« Oral care and mitigation of aspiration pneumonia

An Update on Oral Care

Joseph Murray, PhD, CCC-SLP, FASHA
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From: Daily Oral Care and Risk Factors for Pneumonia Among Elderly Nursing Home Patients

JAMA. 2001;286(18):2235-2236. d0i:10.1001/jama.286.18.
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Table. Effect of Oral Care on Risk Factors.

(2001). Daily oral care and risk factors for pneumonia among elderly

for Pneumonia*
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Yoneyama T, Yoshida M, Ohrui T,

Okamoto H, Hishiba K et al. (2002) Oral

care reduces pneumonia in older patients in nursing homes Journal of the
American Geriatrics Society,50 3 430

JAGS  MARCH 2002-VOL. 50, N0 3

ORAL CARE AND PNEUMONIA 431

Table 4. Comparisons Berween Oral Care and No Oral

Care Groups in Dentate and Edentate Patients

ADLs at MMSE at Number of Number of Number of
Baseline, ~ Baseline,  Patients with  Patientswith  Patients

Patients  Group  Pabents mean+SD FM mean = SD mean=SD  Fever(%) Preumonia (%) Dying (%)

Number
Age, Years,
Dentate  Oral care 109 79979 82T
Nooralcare 99

Edentate Oral care 75
Nooralcare 83

6
4
1

171483 148+ 85  137(11) 12 (9) 8 (8)
8 153=99  26(26) 19421) 20/(20)
5 12778 147(18) 9(9) &(7)
8 12402 28(34) 15(20) 10(13)

ren e groups with or
males ADLs = activities of daily i

75

Table 3 Conclusions of the five intervention stuies

Sty Conclusions
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ater eac

with sig
swallowing latency time
suggesting a redu

Yoneyama et o

Watando et al'*

prcumonia
Bassim o al ™
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effective than pro
health care

77

al care
imi-Meral Stace Examination.

According to the results of the current systematic
literature review oral health care, consisting of
tooth brushing after each meal, cleaning dentures
once a day, and professional oral health care once a
week, seems the best intervention to reduce the
incidence of aspiration pneumonia

3/12/2023

Yoneyama T, Yoshida M, Ohrui T, Okamoto H, Hishiba K et al. (2002) Oral
care reduces pneumonia in older patients in nursing homes Journal of the
American Geriatrics Society,50 3 430

e 417 patients randomly assigned to one of
two groups

Oral Care Group
Nurses or caregivers cleaned the patients' teeth by
toothbrush after each meal.
Swabbing with iodine was additionally used in some
cases.
Dentists or dental hygienists provided professional
care once a week.

Significant decrease in:
Pneumonia
febrile days
death from pneumonia

74

Review article

Oral health care and aspiration pneumonia in frail older people:
a systematic literature review

Claar D. van der Maarel-Wierink'~, Jackie N.O. '3 Ewald M. khorst®,

Jos M. G. A. Schols'® and Cees de Baat'*
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Kaneoka, A., Pisegna, J. M., Miloro, K. V., Lo, M., Saito, H., Riquelme, L. F,, ... & Langmore, S.
E. (2015). Prevention of Healthcare-Associated Pneumonia with Oral Care in Individuals
Without Mechanical Ventilation: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Infection Control & Hospital Epidemiology, 1-8.

« Effect of any method of oral care on reported
incidence of pneumonia and/or fatal pneumonia

* 8 databases searched.
* Relative risks (RR) and 95% confidence intervals were
calculated
* Risk of bias was assessed for eligible studies

78
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Kaneoka, A., Pisegna, J. M., Miloro, K. V., Lo, M., Saito, H., Riquelme, L. F,
E. (2015). Prevention of Healthcare-Associated Pneumonia with Oral Care in Individuals
Without Mechanical Ventilation: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Infection Control & Hospital Epidemiology, 1-8.

« 5 studies met inclusion criteria
« 2 trials assessed the effect of chlorhexidine in hospitalized patients
* 3 studies examined mechanical oral cleaning in nursing home
residents
* Meta-analysis on 4 trials

« Significant risk reduction in pneumonia through oral care
interventions (RR, 0.61; 95% Cl, 0.40-0.91; P=.02)

* Mechanical oral care alone when pooled across studies
* (RR, 0.61; 95% Cl, 0.40-0.92; P=.02)
* Reduction of fatal pneumonia from mechanical oral cleaning
* (RR, 0.41; 95% Cl, 0.23-0.71; P=.002)
* CONCLUSIONS

* Preventive effect of oral care on pneumonia in non-
ventilated individuals
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. & Langmore, S.

oenterology & Motility

Neurogastroentesol Mot (2015)

High prevalence of colonization of oral cavity by
respiratory pathogens in frail older patients with
oropharyngeal dysphagia

0. ORTEGA, "

5. CARRION® & P. CLAVE",§

“Unitat dExploracions Funcionals Digestives, Departament de Cirurgia, Hospital de Matard, Universitat Autdnoma de Barcelona,

Matars, Spain
Nestlé Research Center, Lausanne, Switzerland
Departament de Persodoncia, Universitat Interacional de Catalunya, Barcelona, Spain

§Centro de Investigacion Blomédica en Red de enfermedades hepiticas y digestivas (CIBERehd), Instituto de Salud Carlos 11,

Barcelona, Spain
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Tuble 2 Oral hygiene and health of the study groups

" 0. SAKWINSKA, 1," 5. COMBREMONT, t b. BERGER, 1 ). SAUSER,  C. PARRA, } §. ZARCERO, § ). NART, §
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doi: 10.1111/amo. 12690

<l opeNp G200 G3 ODAPN GiH povalue
Subjests 1 1 u 13
Edentulism (%) a7 (s) 15402 273 (3) 770 s
Number of tecth 1622 % 86 186 = 101 181168 2017 £62 ns
OHLS 313=15 saxlLl 326+ 15 2513 s
01 {good) (%) w1y o 143 1) 167 2} ns
L1-3 ffair] (%) 323 (3) 455(s) 143 (1) 583 (7)
3116 fpoor] (%) 5.4 5] 54506 714 5) 253
Plague (%) 025 5840 55.86 868 s
Calculus (%) .75 4151 4414 a3 ns
Oral discases
Healthy (%) w11 () 90911} 0 833 (1) s
Gingivitis (%) 0 o 0 ns
Periodonitis (%) 89 (8) 909110) 875 (1) oL7 (1) ns
Caries (%) 78 (7) 7718 8.71(6) s016) ns
Oal habits [persons) 5 1 10 o
Tooth brushiny 03 w@.6317) 06} 889 (8) s
|=1/day) (%)
Denture cleaning 002 455105 30 (3) 333 (3) s
(z1/day) (%)
Last visit dentist o) 2727 13) 200) 556 (5) s
<1 year) (%)

OD-PNP, patients with eropharyngeal dysphagia and prior prcumania, OD, patients with oropharyngeal dysphagis, OD-APN, patients with acute

pacumnia and oropharyngeal dysphagia; H, healihy older persons
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Terpenning M, Taylor GW, Lopatin DE, et al. Aspiration
pneumonia: dental and oral risk factors in an older
veteran population. J Am Geriatr Soc 2001; 49:557-563

* 134 Geriatric patients
 Dentate patients with pneumonia
* 27% of inpatients
¢ 19% of LTC
* Edentulous patients with pneumonia
5%
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Dentures are a Reservoir for Respiratory Pathogens

Lindsay E. O'Donnell, BSc,' Karen Smith, BSc, PhD,” Craig Williams, MB, MD‘ChrlsJ Nile, BSc, PhD,'

David F Lappin, BSc, PhD,' David Bradshaw, BSc, PhD)MErgaret Lambert, BSc, MSc,
Douglas . Robertson, PhD, BDS (Hons), MFDS, FHEA,' Jeremy Bagg, PhD, FDS, FRCF’B(h FFPH,!
Victoria Hannah, BSc, BDS, PhD,’ & Gordon Ramage, BSc, PhD, FRCPath
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Hand Dexterity and Oral Hygiene

« Padilha DMP, Hugo FN, Hilgert JB . Hand function and
oral hygiene in Brazilian institutionalized elderly. ) Am
Geriatr Soc 2007;:1333-1338.

« 49 institutionalized participants
* 29 dentate
* 36 one complete denture
* Poor hand function (Purdue Test of Dominant Hand Function)
* Dentate
« Correlated with significantly more dental plaque
* Complete denture wearers
* Correlated with significantly more denture plaque
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Chen et al. 2019

* Oral health training
« Significant improvement in oral health (p<.001)

* FOIS
 Higher but not significant in treatment group

* NG tube removal
* 21.%in treatment group
* 6.1% in no-treatment group

89
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naregesearch

OFEN Infrequent Denture Cleaning
Increased the Risk of Pneumonia
among Community-dwelling Older
Adults: A Population-based Cross-
sectional Study

Taro Kusama', Jun Aida ", TatsuoYamamste!, Katsunori Kondo'* & Ken Osaka

niK) Al paricipants (n = 70,501} 574 yoars (n = 35.062) 275 yuars (n « 35,438
Froquency of denturs ceaning Frequency of denture cleaning Frequency of denture cleaning
Daty Hon-daity Daily Mon-dily oaily Noa-daddy

Incidence of preumonia within the Last one

100 EE) 4019

32233 583 1,720 @81
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PEEY tniemationsl Journal o
& B o sttt MDP1)
Artic

Effect of an Oral Health Programme on Oral Health,
Oral Intake, and Nutrition in Patients with Stroke and
Dysphagia in Taiwan: A Randomised Controlled Trial
Hsiao-Jung Chen !, Jean-Lon Chen **(, Chung-Yao Chen **, Megan Lee *, Wei-Han Chang * and
Tzu-Ting Huang *7

* Patients with first time stroke

* Randomized to
* Oral health training with swallowing training
* No oral health training with swallowing training

* Qutcome measures:
* FOIS
* Nutritional status
* Rate of NG tube removal

40
3
30
z
G 25
]
3 20 —4—oral care
g
S 1 == control
®
10
5
[
0Tl T T3
5. Changes in the percentage of nasogastric tubes removed in the hwo groups at three time
(TL-T3)
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Hollaar et al. BMC Geriatrics (2017)17:128

DOI10.1186/512877.017-0519-2 BMC Geriatrics

The effect of a daily application of a 0.05% L

chlorhexidine oral rinse solution on the
incidence of aspiration pneumonia in
nursing home residents: a multicenter
study

sa R. Y, Hol - van der Putten”
Bert J. M. de Swart'” and Nico H. J. Creugers

Claar D. van der Maarel-Wierink™’

Abstract

Background: Dysphagia and potential respiratory pathogens in the oral biofilm are fisk factors for aspiration

91

Lam, O. L., McMillan, A. S., Samaranayake, L. P., Li, L. S., &
McGrath, C. (2013). Effect of oral hygiene interventions on
opportunistic pathogens in patients after stroke. American journal of
infection control, 41(2), 149-154.

* RCT
* 102 patients undergoing hospital-based rehabilitation
for stroke randomized to one of 3 groups
« oral hygiene instruction (OHI) only
* OHland 0.2% chlorhexidine mouth rinse twice daily
* OHI, 0.2% chlorhexidine mouth rinse twice daily, and assisted
brushing twice weekly.
* Results
* No significant differences among the 3 groups
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EFFECT OF A MINIMAL-MASSIVE INTERVENTION IN HOSPITALIZED
OLDER PATIENTS WITH OROPHARYNGEAL DYSPHAGIA:
A PROOF OF CONCEPT STUDY
M.ROCA

CLAVE:#

1. ARC

A.MARTIN', 0. ORTE

Survival rate after 6 months follow up between control and
intervention (MMI) groups (2 controls per case)

100

70 P =0.044

% Survival

604 == Intervention group
= Control group
50+ T T T T T T
L] 30 60 80 120 150 180
Days
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ald M. Bronkhorst”
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Hollaar et |. 2017

* Daily application of 0.05% chlorhexidine oral rinse
* Outcome:
* Aspiration pneumonia
* Survival rate
* FOIS
* Usual oral hygiene + chlorhexidine
* N=52
* Usual oral hygiene
* N=51
* Result:
* No significant difference in pneumonia (p=0.517)
* FOIS-level showed increased risk for pneumonia (p=0.036)
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g 018:22(6):739-747

Table 3
Incidence Rate and Incidence Rate Ratio for different types of
EFFEC'  readmissions between the study (MMI) and control group \LIZED
C 3

Incidence Rate: Incidence Rate pvalue
Readm ions/100 Ratio (95% CI)
persons-year (95% CI)

o All readmissions 278(150-515) 0001

MMI 688 (28.1 - 109.38)

Controls 190.8 (1560~ 225.7)
Readmissions for PN 062(0.16-240) 04468
MMI 1875 (0-39.97)

Caontrols 11.62 (301 -2022)

Readmissions for LRTT 597(145-2463) 00020
MMI 125000 - 29.82)

Controls 74.68 (5286 - 96.50)

Readmissions for other 2790121-644) 0011
causes

MMI 49-6751)

Controls 10455 (78.73 - 130.37)

PN: Pneumonia; MML: Minimal-Massive Intervention; LRTL: Lower Respiratory Tract
Infections
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ORIGINAL ARTICLE

An oral hygiene protocol improves oral health for patients in
inpatient stroke rehabilitation

Joanne Murray @ | Ingrid Scholten

jective: i asimple oral hygi i the oral

health of inpatients in stroke rehabilitation.

* Oral Health Assessment Tool (OHAT)
+ 100 patients with and without dysphagia inpatient stroke rehabilitation facilities
+ Simple nurse-led oral hygiene regime was implemented with all participants
* Twice daily tooth brushing
* Mouth rinsing after lunch
* OHAT repeated one week later.
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ORIGINAL ARTICLE WILEY

An oral hygiene protocol improves oral health for patients in
inpatient stroke rehabilitation

Joatine Murray@® | Ingrd Schoften Pilot Testing of Intervention Protocols to Prevent Pneumonia in
Nursing Home Residents

Vincent Quagliarello, MD, Manisha Juthani-Mebta, MD, Sandra Ginter, RN, Virginia Towle, M Phil,
Heather Allore, PhD, and Mary Tinetti, MD

Specch Pothology. Collegs of Mursing and " z
Heanh Sciences, Flinders Uriversity, Adelaide, i
A Ausats health of inpatients in stroke rehabiitation.

ygie improves the oral

OHAT score Day0  OHAT scare Day 7 Pvalue

n across time
Patients with dysphagia 12 4(0-10) 3(1-6) 024* OBJECTIVES: To test intervention protocols for feasibil-  to reduce pneumonia in nursing home residents,
iy, staff adherence, and effectiveness in reducing preumo- ] Am Geriatr Soc 57:1226-1231, 2009,
Patients without dysphagia 77 2(0-8) 2(0-9) .282 nia risk factors (impaired oral hygicne, swallowing
difficulty) in nursing home residents. ey wordss T E—
P value between groups 027° 023 el cas . Key words: pncumonia; nursing home; prevention
SETTING: Two nursing homes.

‘Significant at P < .05. PARTICIPANTS: Fifty-two nursing home residents,
INTERVENTION: Thirty residents with impaired oral

97 98

RN e e i o HAOSIS
ey |

Implementing oral care to reduce aspiration
pneumonia amongst patients with dysphagia in a
South African setting

(W) crosn

spiaton reumon Oral Care Clinical Trial to Reduce Non-Intensive Care

ﬁ | 2100 z - Unit, Hospital-Acquired Pneumonia: Lessons for

5y o Future Research
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Comparison Study
Presence of aspiration pheumonia

FIGURE 4: Presence of aspiration pneumania within the study and comparison
group.
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Brief report

Non-ventilator associated hospital acquired pneumonia incidence and
health outcomes among U.S. veterans from 2016-2020

Evan Carey PhD """, Richard Blankenhorn MSDA, BSF*, Peter Chen MPH, Shannon Munro PhD, APRN, NP
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FEATURE armicLE

Implementing Oral Care as a Nursing Intervention to
Reduce Hospital-Acquired Pneumonia Across the
United States Department of Veterans Affairs
Healthcare System

Shannon Munro, PhD, APRN, FNP-C, Toni Philips, DNR RN-BC, Rachael Hasselbeck, MSN, MBA, RN,
Michelle A. Lucatorto, DN FNP-C, Andrew Hehr, MSN, RN, Sheila Ochylski, DNP. RN-BC, CNIO
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Infection Cantrol & Hospita Epsdemiology (2021}, 16
dot10101Tce 2021239

Commentary

Nonventilator hospital-acquired pneumonia: A call to action

Recommendations from the National Organization to Prevent Hospital-Acquired
Pneumonia (NOHAP) among nonventilated patients

Shannon C. Munro PhD, APRN, NP-BC! @, Dian Baker PhD, APRN? 3, Karen K. Giuliano PhD, MBA, RN?,

107

Among 1,635,711 Veteran acute care admissions (FY2016-20201, the risk of non-ventilator associated hospi-
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The rate of WV-HAP cases per 1,000 days of hospialized days

20181 2171 20181 201841 20201
Calendar Year-Quarter Admitted

i 1. Tho e M HAP e pes sl year suartes betmeen 201504. 202003
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HA oral care assessments from January
3015 to Aot 2031 The declne i ral re
assessments coincides with the peaks of
the COVID-19 pandemic and subsequent
decrease in census.
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Quick Safety

Preventing non-ventilator hospital-acquired pneumonia

Issue 61 | September 2021

Issue:

It’s estimated that one in every 100 hospitalized patients will be affected by non-ventilator hospital-acquired
pneumonia (NVHAP). While NVHAP is a significant patient safety and quality of care concern, it is not
currently recognized as one of the National Database of Nursing Quality indicators for which hospitals are
held ; nor is it one of th that the Centers for Medicare & Medicaid Services (CMS)
requires hospitals to report to the Centers for Disease (‘omml & Prevention ((’D(‘) National Healtheare
Safety Network; and it is not d into the CMS programs.
Asa result, this leaves NVHAP a health care-acquired cm\dmou mumm national trackmg or accountability,
and, most Iikel\ is by health car

A recent article in the journal Infection Control & Hospital Epidemiology (ICHE) detailed a call to action
from national organizations, including The Joint Commission, to nddress NVHAP. 'l'he call to action |uclm|e<
launching a national health about NVHAP pi and

develop new strategies for NVHAP surveillance and prevention. This issue of Quick Safety focuses on tlle
call's challenge to health care systems to implement and support NVHAP prevention, and to add NVHAP
prevention measures to education for patients, health care professionals and students.!
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Barriers to oral care

* Low priority due to lack of time

* Perception that oral care is a comfort measure only

* Inadequate poorly designed oral care supplies

« Staff need education about oral care for complex patient

* Oral care documentation is not a part of the electronic
health record

* Uncooperative patient
« Patient with dysphagia

 Other prevention measures not followed e.g. head of bed
elevated, early and frequent ambulation

109

Oral Care Problems

Kuramoto C, Watanabe Y, Tonogi M, Hirata S, Sugihara N,
Ishii T et al. Factor analysis on oral health care for acute
hospitalized patients in Japan. Geriatr Gerontol Int.
2011;11:460-466.
* Only 29% of 2444 responding hospitals in Japan
provided OHC training to nurses
* Only 33% of 70 responding stroke-specific units provided
training in Scotland
Talbot A, Brady M, Furlanetto DL, Frenkel H, Williams BO.
Oral care and stroke units. Gerodontology. 2005;22:77-83.
« Just 15 of 70 stroke units used an OHC protocol
« only 3/15 providing evidence-based care

111

Chae, J. M., Song, H., Kang, G., & Lee, J. Y. (2015). Impact of Nurse Staffing Level and
Oral Care on Hospital Acquired Pneumonia in Long-term Care Hospitals. Journal of
Korean Academy of Nursing Administration, 21(2), 174-183.

Variables Categories OR 95% C1
Patient characteristics Age 102 101-104
Gender
Male {vs, Female) 218 182262
Bedfast status
Yes (vs, No) 140 1.09-178
Swallowing difficulty
Yes (v, No) 110 083-1.47
ADL 112 109-115
Length of stay 010 099-099
Hospital general Number of beds
characteristics less than 100 (vs, 100~199) 135 098185
200 or more (vs. 100-199) 137 1.05-1,80
Percent of the highest severity patients 106 104109
Staffing level of hospital Paticnts per MD 104 101108
Patients per Nursing stafl 143 1227168
Skill mix (pe of registered nurses) 0.97 085-1.11
Oral care in the hospital No (v, Yes) 129 101164
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* Brady MC, Furlanetto DL, Hunter RV, Lewis SC, Milne V.
Improving oral hygiene in patients after stroke. Stroke.
2007;38:1115-1116.

* Oral care is not prioritized by nursing staff.
= Allen FL, Binkley CJ, McCurren C, Carrico R. Factors affecting
quality of oral care in intensive care units. J Adv Nurs.
2004,48:454-462.

= Nursing staff generally view oral care to be unpleasant and
a task that requires considerable time and is often
delegated to a nursing assistant.

110

Who Should Do It?

* Kenneth Shay, DDS, MS. (2007) Who Is Responsible
for a Nursing Home Resident's Daily Oral Care?.
Journal of the American Geriatrics Society :9, 1470—
1471

« Costs are also high for:
* Bathing
* Toileting
* Feeding
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Oral Care Training

for Nurses and Nursing Assistants

Enter the name of your facility/medical center here
Enter date here

114



Oral Care Training
for Nurses and Nursing Assistants

Prevent pneumonia, help your patients brush

Oral care supplies

115

Oral care swabs, toothettes, and

mouthwash

* These products by themselves do not
adequately remove plaque and biofilm.

* Mechanical removal with simple
toothbrushing- with or without
toothpaste is recommended.

* Disposable oral care swabs and
toothettes are designed for *single use*
with edentulous patients or for
application of mouth moisturizer.

* Choking hazard if sponge is dislodged

-

Photos courtesy of

Carol Yakimo
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Chlorhexidine

* The evidence that oral application of Chlorhexidine (CHG) is
safe and effective among non-ventilated patients is less
robust that it seems:

« Indiscriminate CHG use for nonventilated patients may in
fact increase mortality risk among those at lowest risk of
death (due to aspiration of CHG or anaphylaxis) §OR 2.92,
95% Cl 2.62-3.26) (JAMA, 2014, 174; BMJ 2014, 348; Int
Care Med Exp 2017, 5(2); Int Care Med 2018, 44).

* CHG may increase antibiotic resistance (Curr Opin Crit
Care 2018, 24; J Hosp Infect 2016, 94; Intensive Care Med
2018, 44).

« Allergic reactions including anaphylaxis has been
reported with CHG (Postgrad Med 2014, 90; Allergy 2014,
69; Allergy Clin Immunol 2007, 120).

Jeanne Bilanich (Butler,
PA), Shannon Munro,

117 118
o . . Set up oral hygiene supplies
Assisting a Patient with Oral Care
For patients with natural teeth: Ca
MR SIENN D S e et . Gloves e
A& s 1‘ é * Soft toothbrush

v O n f

In patients without a

* Fluoride Toothpaste
* Clean tap water
* Clean Towels
—Ey * Cup and basin
* Alcohol free mouthwash (optional)

items, store oral
care supplies (make
sure that they are
labeled with the
patient’s name),
remove gloves.

i piration,
and position the hands repeat tooth brushing
patient ‘with toothpaste

119

care provided and
reportany problems
or concerns

* Petroleum free lip balm (optional)

* Suction toothbrush, canister, tubing, and
sterile water as needed

* All supplies should be labeled with the
patient’s name

120

3/12/2023
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Remember: Wash your hands!

While you are setting up supplies, greet the
patient and ask permission to assist. If the
patient can’t get out of bed, elevate the head
of the bed.

121 122

How much toothpaste? What if the patient can’t hold their
mouth open for tooth-brushing?

Brushing teeth with water alone helps remove the sticky film of
germs. When using toothpaste, keep in mind that very little is
needed. You may use a bite block or place a clean moist rolled up
washcloth between the back teeth to help the patient hold
their mouth open.

You should use a pea sized amount
of toothpaste. For patients at risk
for aspiration, brush the teeth with
clean tap water alone.

This is TOO much toothpaste!

123 124

What if the patient won’t open What if the gums bleed?
his/her mouth? ’

Bleeding gums is a sign of gum disease. With continued,

* If the patient clenches, don’t force
twice-daily tooth-brushing, the gums should stop bleeding.

* If possible, brush the outside surfaces of the teeth
* Brushing some of the teeth is better than brushing none

125 126
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After brushing: Clean dentures and partials daily

Wash hands and put on gloves.

Help the patient swish with water and spit into a cup or basin. Place dentures/partials in a 9x12 clear plastic bag. Pour denture cleaner
Use a suction toothbrush as needed. in the bag until the dentures are covered with solution. (You may also use

denture cleaning tablets- follow directions on label.)

Zip the bag shut and gently shake the bag to ensure all of the denture

surfaces are clean. Place the filled bag in the sink and soak for

approximately 2 minutes. After soaking, remove the

dentures from the bag.

Pour the used denture cleaning solution in the sink and

discard the plastic bag in the trash.

Under warm running water, gently brush all surfaces of the

denture/partials using a denture brush or soft toothbrush.

Rinse the brush thoroughly after use. Return dentures/partials to the

patient.

Remove gloves and wash your hands. Don’t forget to remove the

patient’s dentures at night to give the mouth a rest.

127 128

Using a suction toothbrush When you are finished with oral care

¢ Clean up and store supplies

* Rinse toothbrush/denture brush well and place
in the driest, cleanest place in the room

* Read and follow the manufacturer’s instructions.

— Before opening, turn package
over, burst solution packet with
thumbs. Open package and
remove toothbrush and

* Remember to label the patient’s oral care
supplies if not already labeled

* Allow toothbrush/denture brush to air dry

attach to suction. —
— Brush teeth approximately ’ * Remove gloves and wash hands

1 minute. To suction, place * Document the oral care provided
thumb over port. To clear

tubing, rinse with sterile saline.
Discard after use.

129 130

Report the following to the team: Remember:

* Approach the patient at eye level and maintain
eye contact

* Smile, praise, and encourage

* Give breaks often

¢ Use a gentle touch

* Have the patient hold the toothbrush and
assist with your hand over theirs. This may
help them remember how to brush.

* Patient refuses? Don’t force it. Try again later
when he feels better.

« Ensure the patient’s oral care supplies are
properly labeled and store them in the driest,
cleanest place in the room.

ko

* Pain, sores, blisters, ulcers
« Swellings, growths, or lumps
¢ Red or white areas

« Broken or cracked dentures
« Broken or decayed teeth
* Dry mouth

Training adapted with permission from the University of Kentucky College of Dentistry. Photographs provided by Dr. Robert
Henry at the University of Kentucky College of Dentistry and Dr. Owais Faroogi at the Salem VAMC with written patient
consent, Please refer to the standard operating procedure.
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Oral Hygiene Training
(=] ket (] de

! 61

w0

Oral Care Toolkit_3_7_18.docx - Google Drive

docs.google.com
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w ‘% Available in VA TMS and TRAIN
https://www.train.org/virginia/course/1084461/

Electronic medical record

it
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VA National Oral Care
Implementation Toolkit

BRUSH YOUR TEETH
lY i TO PREVENT PNEUMONIA

Diffusion of

Preventing Non-Ventilator Associated
Hospital-Acquired Pneumonia (NV-HAP)
by Engaging Nurses to Complete
Inpatient Oral Care

OHLIDNE
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Ways to engage and train staff to
provide oral care

* SLP serve as a consultant/ educator for patients at high
risk for aspiration. They may also provide education for
staff.

¢ Oral Health Champion
« Liaison between nursing and dental staff

* Train-the-Trainer model
* Include information in new employee orientation
* Annual in-service training and competency tracking

* Simulation lab

136

* We predict the VA will save
over $200M annually with
national deployment

« Oral care (2-3 times daily)
reduces the risk of NV-HAP
by 40-60% which:

« Shortens hospital stays
(excess LOS NV-HAP in
Vets 10-14 days)

* Reduces cost ($40,000
per patient) and saves
lives (18-38% mortality)

Asheville and Durham VAMC HAPPEN Teams
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We cannot do this alone, we
need you

3/12/2023
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