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4.6 million

Outpatient and emergency visits annually

650 adults per 1000

Adults are hospitalized every year

Of patients hospitalized with CAP will be
rehospitalized again for a new episode of CAP




Pneumonia Risk Factors

e Risk Factors:

o Older age >/= 65 yo
Chronic comorbidities - COPD, asthma, immunocompromised, CHF
Impaired airway protection
Smoking and alcohol overuse
Lifestyle factors - crowded living condition, low-income settings, exposure
to environmental toxins
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Pnecumonia Pathophysiology

Normal alveolus Alveolus during CAP

Step 2: Uncontrolled multiplication
of pathogens

Step 3: Local production of cytokines
primarily by alveolar macrophages

Step 4: Recruitment of
neutrophils into the alveolar
space and introduction of
cytokines into systemic
circulation
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of alveolar exudate
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Step 1: Arrival of pathogens in alveolar space =
Streptococcus pneumoniae
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https://www.uptodate.com/contents/overview-of-community-acquired-pneumonia-in-adults/print

Bacteria Causing Pneumonia

-S. Pneumoniae
-Moraxella catarrhalis
-Haemophilus influenzae

-S. Aureus
-Riebsiella

Atypicals

Anaerobes?

** 1/ 3 of pneumonia cases
are viral







Anaerobic Coverage

e Previous Data from the 1970s:

Aspiration Group Nonaspiration
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Pathogen Pathogen
m Pneumonia ®Lung Abscess H Pneumonia Lung Abscess

e Objective: determine the bacteriologic flora of pulmonary infections that were aspiration induced

e Methods: 34 patients with pneumonia and lung abscess; 17 in the aspiration group & 17 in the
nonaspiration group; used transtracheal aspiration to identify pathogens

e Conclusion: anaerobes were recovered from all patients in the aspiration group

Gonzalez-C. CL, Calia FM. Arch Intern Med. 1975;135(5):711-714. doi:10.1001/archinte.1975.00330050085014



Anaerobic Coverage

e Previous Data from the 1970s:

Penicillin G- Clindamycin-
Treated Treated
Patients Patients
(n=49) (n=35)
Bacteriological results
Anaerobic isolates, No. (%)
Fusobacteria 19(39) 15(43)
Bacteroides melaninogenicus 19(39) 11(31)
B fragilis 7(14) 5(14)
Peptostreptococci 28(57) 20(57)
Peptococci 6(12) 8(22)
Aerobic potential pathogens
isolated concurrently, No. (%) 22(45) 20(57)

e Objective: compare the efficacy of penicillin G to clindamycin as anaerobes are generally involved
1In aspiration pneumonitis and lung abscess
e Methods: 49 patients treated with penicillin G and 35 patients treated with clindamycin;

transtracheal aspirate was used to identify the pathogen
e Conclusion: clindamycin was equally effective as penicillin G when treating anaerobic pulmonary
infections

Bartlett JG, Gorbach SL. JAMA. 1975;234(9):935-937. doi:10.1001/jama.1975.03260220039016



Anaerobic Coverage

New Data:

Percent of Pathogens Isolated
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Objective: identify pathogens in aspiration pneumonia of institutionalized elders with severe
aspiration pneumonia

Methods: prospective study of 95 elders; pathogens isolated with bronchoalveolar lavage =

Results: 67 pathogens identified - 49% gram negative enteric bacilli, 16% anaerobic bacteria, and 12%

S. aureus
o 7 patientsinitially had inadequate antimicrobial therapy, but 6 had effective clinical resolution



Anaerobic Coverage

e New Data

o Objective: determine the incidence of anaerobic bacteria in patients with ventilator-
associated pneumonia (VAP) and aspiration pneumonitis (AP)

o  Study design: prospective study, non-randomized, interventional study with 143 patients
with 185 cases

o Results: 63 of 185 VAP episodes and 12 of 25 AP episodes were diagnosed with bacterial
pneumonia.

s Only 1 out of 91 anaerobic organism was isolated

El-Solh AA, et al. Am J Respir Crit Care Med. 2003 Jun 15;167(12):1650-4.



Pneumonia Treatment

e Standard Treatment:
o Beta-lactam + Macrolide

or
o Respiratory Fluoroquinolone
+/-
o MRSA coverage
+/-

o Pseudomonas aeruginosa

e Valley Medical Center:
o Recommend empiric treatment with ceftriaxone + azithromycin
o Avoid anaerobic coverage unless there is large volume aspiration or
lung abscess



Consequences of Anaerobic Coverage

Disruption to the GI flora
o C.difficile

Adverse effects

Antibiotic-resistance
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Unasyn use for Aspiration Pneumonia

63 patients prescribed
Unasyn from 1/1/2021 -

2/28/2021
31 prescribed for 32 prescribed for other
pneumonia indications
27 prescribed 4 patients prescribed Duration of Unasyn for pneumonia:
inappropriately for ; E‘thICr)]Pglately -Ranged from O - 13 days
. -1 patient had empyema _
pneumonia -1 patient had large amount of emes Average of 2.38 days

-1 patient growing enterococcus
-1 patient also had a Gl infection

Total duration of antibiotics for patients
prescribed Unasyn for pneumonia :

-Ranged from 0 - 30 days
*4 patients were de-escalated -Average of 7.9 days

from Zosyn



Metronidazole use for Aspiration Pneumonia

93 patients prescribed
metronidazole assessed
from 1/1/2021 -

2/28/2021

6 prescribed for 87 prescribed for other

pneumonia indications
5 prescribed Duration of metronidazole for pneumonia:

inappropriately for 1 patients prescribed -Ranged from 1- 7 days
pneumonia appropriately -Average of 3.83 days
-1 patient had possible lung mass
Total duration of antibiotics for patients

prescribed metronidazole for pneumonia :
-Ranged from 5- 15 days
-Average of 8.5 days



Use per 1000 Days Present

100

Antimicrobial Usage Data per 1000 Days Present - January 2021

Antibiotic

Ceftriaxone
Cefazolin



Antimicrobial Stewardship
Summary and Future Directions

27/31 patients who received Amp/sulbactam for pneumonia did not have IDSA-
defined aspiration pneumonia

Of note: ampicillin/sulbactam is among the list of therapeutic treatments 2019
IDSA guidelines recommend for inpatients with CAP

Metronidazole is uncommonly used for pneumonia (6/93)

Amp/sulbactam does not make the top 10 most prescribed antibiotics at VMC
(#12)

Total antibiotic duration = 7.5 days (amp/sulbactam) and 8.5 days (metronidazole)
Antibiotic duration may be a more impactful area of focus vs. selection

%
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Thanks!

Do you have any
questions?
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