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Aspiration pneumonia

m Not a distinct entity

m CAP:5-15% - HAP: ? %

m Diagnostic criteria?

m Micro-aspiration -> all pneumonias
m Macro-aspiration = sine qua non

m Variables:

- Bacterial virulence

- Repeating aspiration

-  CA-NHA-HA
m Risk of macroaspiration + characteristic pulmonary locations
m Variaty of presentations (airways + lung parenchyma)

m Aspiration chemical pneumonitis: inflammatory to irritative gastric content




Pneumonia terminology

Term

Classification by site of acquisition
Community-acquired pneumonia (CAP)

Nosocomial pneumonia

Hospital-acquired pneumonia (HAP)
Ventilator-associated pneumonia (VAP)

Health care-associated pneumonia (HCAP)

Classification by etiology

Atypical pneumonia

Aspiration pneumonia

Chemical pneumonitis

Bacterial aspiration pneumonia

Definition

An acute infection of the pulmonary parenchyma acquired outside of health care settings

An acute infection of the pulmonary parenchyma acquired in hospital settings, which encompasses hospital-acquired
pneumonia and ventilator-associated pneumonia

Pneumonia acquired =48 hours after hospital admission; includes both HAP and VAP
Pneumonia acquired =48 hours after endotracheal intubation

Retired term, which referred to pneumonia acquired in health care facdilities (eg, nursing homes, hemodialysis centers)
or after recent hospitalization*

Pneumonia caused by "atypical™ bacterial pathogens including Legionella spp, Mycoplasma pneumoniae, Chlamydia
pneumaoniae, Chlamydia psittaci, and Coxiella burnetii

Pneumonia resulting from entry of gastric or oropharyngeal fluid, which may contain bacteria and/or be of low pH, or
exogenous substances (eg, ingested food particles or liquids, mineral oil, salt or fresh water) into the lower airways

Aspiration of substances (eg, acidic gastric fluid) that cause an inflammatory reaction in the lower airways,
independent of bacterial infection

An active infection caused by inoculation of large amounts of bacteria into the lungs via orogastric contents

https://www.uptodate.com/contents/aspiration-pneumonia-in-adults



Microbiota of the respiratory tract
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Balance oral - lung microbiome

Nasal cavity

Oral microbiome

Immigration

Inhalation (breathing)
Microaspiration
Mucosal dispersion
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Oropharynx Pharynx
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Oral cavity

Trachea Vocal cords:l Larynx
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Mucociliary clearance
Immune defence

Lung
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Lung microbiome

https://www.uib.no/en/brush/151833/oral-microbiome-and-lung-function




Aspiration
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Reflux - microaspiration
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Risk Factors for Pneumonia after
Macroaspiration.

Pathogenesis and risk factors for the
development of pneumonia after (
macroaspiration \
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Chronic obstructive pulmonary disease
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parkinsonism, stroke, dementia
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Mandell LA, Niederman MS. N Engl J Med 2019;380:651-663




Risk factors for CAP in older persons
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Cumulative risk of aspiration pneumonia
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Microbiology of aspiration pneumonia

m 1970
- Anaerobes + aerobes

m Recently
— Pathogens = CAP, HAP, less anaerobes

— CA-AP.' S. pneumoniau, S. aureus, H. influenzae, Enterobeacteriaceae
- HA-AP: Gram-P. aeruginosa (without anaerobes, ICU and VAP)

— Elderly + severe AP:
m 49 % Gram-, 16% anaerobes, 12 % S. aureus

m 55% aerobic + anaerobic

14-18

m ADL = anaerobes

10-13

m Aerobic
m Anaerobic
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Am J Respir Crit Care Med 2003;167: 1650-4



Clinical features

m Macroaspiration
- Unwitnessed
- No symptoms - severe distress + respiratory failure
- Acute - subacute - slow progressive

m Chemical pneumonitis (Mendelson 1946)
- Ph<25
- Large volume ( >120 ml)
- Sudden onset
-  RX:16,5 % ARDS
- PPI:CAPand HAP 1 -AP |

m Differential diagnosis
- chemical pneumonitis
- aspiration pneumonitis
— aspiration bland material
—  foreign body aspiration




Diagnosis

m Clinical characteristics (witnessed macroaspiration)
m Risk factor

m RXfindings (gravity dependent lung-segments)
- 28 % early negative when CT-positive




Aspiration - (pneumonia)

m Definite
- Witnessed
-  Unwitnessed

m Suspected

m Aspiration event
m Aspiration pneumonitis

m Aspiration pneumonia




Choking - Heimlich maneuver

Five-and-Five

Give 5 back blows Give 5 abdominal thrusts

;'
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Aspiration Pneumonia RX - CT
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Mandell LA, Niederman MS. N Engl J Med 2019;380:651-663
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Treatment of Aspiration Pneumonia

m AB selection

- Site of acquisition
m Community, hospital, LTCF
- Risk of MDR
m ABlast3m
m Hospitalization > bd
- Risk of anaerobes (+ Clindamycin)
m Poor dental health
m Lungabcess
m Necrotizing pneumonia
- Duration
m 5-7 days in good clinical response and no extrapulmonary infection
m Necrotizing pneumonia - lungabcesses: longer AB (+ drainage)

m Anaerobic lung abcesses and necrotizing pneumonia:
—  Clindamycin > Penicillin;
- Clindamycin > Metronidazole




Aspiration - (pneumonia) flowchart

Signs and Symptoms of Lower Respiralory Tract Infection

History of Gastric Content Aspiration
{Dafinite or Suspectad)

Yas MNo
Chest x-ray Chest x-ray
Positive] Negative Positive | Negative
Aspiraticn Aspiration Prigumonia Bronchitis
Praumonitis Ewvent
. Mo antibiotic treatment;
Duration of symptoms | NG Mo antibictic treatmeani; supportive measures
=24 hours supportive measures
Yas
Antibiotic treatment;

suppaortive meaasuras

Mylotte, JAGS 2005;53:755-61




Treatment CA-AP

Empirische anti-infectieuze behandeling

o Voorkeursgeneesmiddelen.
*  Patiénten zonder IgE gemedieerde allergie voor penicillines.
= Adolescenten, volwassenen, zwangere patiénten’.
A Eerste keuze: amoxicilline-clavulanaat.
A Tweede keuze: cefuroxime + metronidazole?.
= Borstvoedende! patiénten: zoals bij adolescenten of volwassenen + (tijdelijke) stopzetting
van de borstvoeding tijdens de anti-infectieuze behandeling indien metronidazole? wordt
gebruikt.
*  Patienten met IgE gemedieerde allergie voor penicillines.
o Adolescenten.
A Eerste keuze: vancomycine + aztreonam + metronidazole?.
A Tweede keuze: meropenem.

= Volwassenen.
A Eerste keuze: moxifloxacine® (Clin Infect Dis 2005;41:764).
A Tweede keuzes.
A Meropenem.
A Vancomycine + aztreonam + metronidazole”.
= Zwangere! patiénten.
A Eerste keuze: vancomycine + aztreonam + metronidazole?.
A Tweede keuze: meropenem.
= Borstvoedende! patiénten: zoals bij adolescenten of volwassenen + (tijdelijke) stopzettil
van de borstvoeding tijdens de anti-infectieuze behandeling indien metronidazole? of mo
floxacine?® wordt gebruikt.

IGGI: https://www.bvikm.org/documenten




Treatment HA-AP

VROEGTIJDIGE EN LAATTIJDIGE NOSOCOMIALE ASPIRATIEPNEUMONIE BlJ
ADOLESCENTEN EN VOLWASSENEN

Zie: nosocomiale pneumonie [met inbegrip van ventilator geassocieerde pneumonie (HAP/AVARP) en nosocomiale aspiratie-
pneumaonie] bij (immuuncompetente) adolescenten en volwassenen.

|IGGI: https://www.bvikm.org/documenten




Treatment Chemical Pneumonitis

Airway maintenance
Management airway edema or bronchospasm
Minimization of tissue damage

Suctioning, bronchoscopy, intubation, mechanical ventilation, and
intensive care

m Antibiotics
- Not needed routinely
- Risk of infection
m PPl
m Small-bowel obstruction
- Reassess 48 h
- Serious presentation
m Empirical AB
m Reassess after 2-3 d

Cleveland Clinic Journal of Medicine
February 2021, 88 (2) 77-79




Prevention of Aspiration Pneumonia

Table 2. Prevention of Aspiration Pneumonia.

Recommended in the appropriate clinical setting
Antibiotic therapy for 24 hr in comatose patients after emergency intubation

No food for at least 8 hr and no clear liquids for at least 2 hr before elective
surgery with general anesthesia

To be considered in the appropriate clinical setting

Swallowing evaluation after stroke and after extubation from mechanical
ventilation

Preference for angiotensin-converting—enzyme inhibitors for blood-pressure
control after stroke

Oral care with brushing and removal of poorly maintained teeth
Feeding in a semirecumbent position for patients with stroke
Not yet recommended; more data needed

Swallowing exercises for patients with dysphagia after stroke

Oral chlorhexidine in patients at risk for aspiration

Avoid aspiration promoting medication
e sedatives,

* antipsychotic agents,

e antihistamines

Mandell LA, Niederman MS. N Engl J Med 2019;380:651-663




ral Care as

revention for Nonventilator Hospital-
Acquired Pneumonia

« Complete oral care assessment includes a swallow assessment
first. Determine if a bite block is required and if additional
swallow assessment is required.

« Always use Personal Protective Equipment (PPE) when assisting
patients with mouth care and wash your hands before and after
the procedure per policy.

Self-care and « Soft toothbrush, ADA approved

per hospital policy — current studies are
unclear as to benefit and harm

« Every four hours and pm to remove oral
debris.

* Denture cup, labeled

3

« Denture adhesive (optional)
* Mouth rinse
« Mouth moisturizer pm or mouthwash

clean dentures and place
them in a denture
cleansing solution
once daily.

+ Dentures are removed for cleaning at
bedtime. Remove dentures when sleeping

« Document oral care in the patient record.

= Disposable oral swabs do not replace tooth brushing. They are for
comfort care, one-time use only; do not leave oral swabs soaking in
a cup for reuse later.

« Maintain adequate oral hydration when possible to maximize
salivary flow.

PROCEDURE
1. Set patient up at sink or in bed with all equipment.

Connection suction toothbrush to continuous suctions.

4. If chlorhexidine is used, remove the debris and cleanse the gums,
tongue, and inside of cheeks with the solution-saturated oral swab.

5. Suction debris from mouth

& Apply moisturizer using oral swab to the interior of the oral cavity
and lips.

7. Discard disposable equipment/swab in appropriate receptacle.

PROCEDU
1. After removing dentures, place in a labeled denture cup.

Denture care or

patients with * Denture brush is preferred when 2. Brush the palate, buccal surfaces, gums, and tongue with the toothbrush
no teeth. available, otherwise soft toothbrush or swab.

Before the patient goes * ADA approved denture cleanser (for soaking) 3. Patient can swish and spit mouthwash, or use oral swab to apply moisturizer.
(o Serp o EReCs 4. Line the sink with paper towel and add water to cushion the dentures in

case you drop them. Carefully brush dentures with warm tap water.
Do not use toothpaste as this may scratch the surface of the dentures.
5. Clean and dry equipment and return to patient’s bedside table.
6. Assist patient in inserting dentures into mouth.
7. If patient needs denture adhesive to hold firmly in place, follow
manufacture directions.
8. Soak dentures in a denture cleanser in the denture cup at bedtime.

ADA = American Dental Association; NPO = nil per os, or nothing by mouth.

staff-assist. « Toothpaste and mouth rinse, ADA approved 2. Instruct patient to brush teeth for 1-2 minutes.
Able to expectorate » Mouth moisturizer pm or mouthwash 3, Use mouth rinse twice a day, swish for 20 to 30 seconds.
(spit) « Dental floss or interdental cleansers (optional) 4. If patient is able and supply is available, use floss or
* Lip balm (optional) interdental cleansers. NU-HAP
5. May moisturize interior of mouth and lips using an oral
oo I
S 6. Discard disposable equipment/swab in appropriate 4
Aecah meelanc betors oot S receptacle. Treatment Group No Yes Total Incidence Rate per
« if patient is NPO, oral care should be done 2-4 times daily. 1,000 Patient-Days
[ couemesr [ procebure Medical Control, ~ 2,059(99.2)  16(0.8) 2,075 140
Dependent for « Suction toothbrush with oral cleaning solution packet 1. Moisten suction or regular toothbrush as noted. No. {%)
(as appropriate and available) 2. Assist the patient to brush all surfaces of the . a
oral care. * Soft toothbrush moistened with clean tap water or teeth until clean (1-2 minutes). Medical R 2,706 {99 -9) 3 (0-” 2,709 0.7
Notableto alcohol-free mouthwash 3. Suction debris from mouth. Intervention, No.
expectorate (spit). * Mouth moisturizer pm 4. Apply mouth moisturizer using an oral swab, to (%)
At "]5|‘ _f°’ « Dental floss or interdental cleansers (optional) the interior of the oral cavity and apply lip balm.
aspiration. « Lip balm (optional) 5. Discard disposable equipment in appropriate Total 4,765 19 4,784 -85 (% differen [e)
@ receptacle.
m Surgical Control, 2,075 (99.4) 13 (0.6) 2,088 117
3 « After each meal and before bedtime. No. (3)
« If patient is NPO, oral care should be done 2-4 times daily. Surgical 1,830 (99.6) 7 (0_4)11 1,837 0.51
Intervention, No.
(%)
endent ol * Suction toothbrushy oral swab Provide suction pm to remove oropharyngeal secretions that can = .
::; camn = + Oral cleansing solution migrate down the tube and settle on top of the cuff. Total 3,905 20 3,923 56 (% difference)
patient un.a + Mouth moisturizer 2 Obtain suction toothbrush/oral swab and moisten with
ventilator. * May consider chlorhexidine oral rinse oral cleansing solution.

Cl = confidence interval; NV-HAP = nonventilator hospital-acquired pneumonia; OR = odds ratio.
20R for medical control vs. medical intervention units (OR: 7.1; 95% Cl, 2.01-24.1, P = 0.002).
B0R for surgical control vs. surgical intervention units (OR: 1.6; 95% Cl, 0.65-4.1, P = 0.29).

AJN The American Journal of
Nursing121(6):24-33, June 2021.

Note: This is the hospital-wide protocol used at the study site. For the purposes of this study, the orange section on care for yentilated patients was not relevant.
Image courtesy of the authors.




Oral hygiene and pneumonia prevention
In nursing homes

m A Cluster-Randomized Controlled Trial of a Multicomponent
Intervention Protocol for Pneumonia Prevention Among
Nursing Home Elders

m The intervention consisted of manual tooth/gum brushing
plus 0.12% chlorhexidine oral rinse, administered twice per
day, plus upright positioning during feeding.

Table 2. Frequency, Person-year Rates, and Cox Model Results for Outcomes and Death

Total (N = B34) Intervention (n = 434) Control (n = 400) Adjusted Cox Model®
Outcomes MNo. (%) Rate” (95% CI) No. (%) Rate(95% Cl) No.(%) Rate (95% Cl) Hazard Ratio (95% Cl) P Value
First Pneumonia® 213 (25.5) 0.27 (.22-.33) 118 (27.4) 0.28 (.22-.37) 94 (23.5) 0.26 (.19-.36) 1.12%° (.84-1.50) .44
First LRTI 2251(27.00 028 (.23-34) 125 (28.8) 0.29(.23-37) 100 (25.0) 0.27 (.21-.36) 1.07 (.79-1.46) .65
Death 2101(25.2) 0.22 (.19-.26) 122 (28.1) 0.24 (.20-.28) 88 (22.00 0.20 (.16-.27) 1.16 (.88-1.63) .29

Clinical Infectious Diseases® 2015;60(6):849-57




Nasogastric tubes and aspiration

m Aspiration (VFES) = +/- NG tube
m Postpyloric feeding = gastric feeding

m Monitoring postfeeding residual volume: no reduction of aspiration

Table 4: Aspiration Status of Liquid and Puree Consistencies
Based on Presence of an NG Tube

NG Tube
Aspiration Status Yes (6] Mo (%) Total
Liquid aspiration
Yes 153 (24.3) 143 (22.7) 296
MNo 477 (75.7) 487 (77.3) 964
Total 630 6320 1260
Puree aspiration
Yes 91(14.4) 93 (14.8) 184
Mo 539 (85.8) 537 (B5.2) 1076
Total 630 6320 1260

Arch Phys Med Rehabil 2008;89:648-51




ACE-inhibitor post stroke

m Aspiration risk: OR 0,6 with ACE after stroke

a)
ACEI Control Relative risk Rclative risk
Study or subgroup Events  Total Events Total Weight (%) M-H, fixed,95% CI  Year M-H, fixed, 95% CI
1: Sekizawa (1998) [11] 9 127 56 313 121 0.40 [0.20,0.78) 1998 —.—
2: Arai (2000) [15] 8§ 208 15 186 5.9 0.48 [0.21, 1.10] 2000 —
3: Arai (2001) [16] 10 209 23195 8.9 0.41 [0.20, 0.83] 2001 —.—
4 Ohkubo (2004) all [12] 117 3,051 144 3,054 541 0.81 [0.64, 1.03] 2004 B
3: Arai (2005) [18] 12 430 79 920 18.9 0.32[0.18, 0.59] 2005 —-
Total (95% CI) 4,025 4,668 1000  0.61[0.51,0.75] ¢
Total events 156 317
Hetcrogencity: Chi* = 12.97, df = 4 (P = 0.01); I'= 69% 0.1 02 0.5 1.0 20 5.0 100
Test for overall effect: Z=4.92 (P < 0.001) ACEI Conrol

Adv Ther (2012) 29(10):900-912




Summary

Recognize risk factors for aspiration
Prevention of aspiration

- Swallow screening

Aspiration event - aspiration pneumonitis - aspiration pneumonia

Aerobes > anaerobes

Supportive therapy

Antibiotics for aspiration pneumonia



Thank you!




