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Definition

R Lung abscess is circumscribed, purulent infection contained with the
lung parenchyma. Most lung abscesses arise as a complication of
aspiration. As such, they are typically polymicrobial and indolent in
onset. Less commonly, lung abscesses complicate acute monomicrobial
infections with pyogenic bacteria (eg, Staphylococcus aureus, Klebsiella
pneumoniae, and Pseudomonas aeruginosa). Lung abscesses can also result
from secondary infection of pre-existing lung cavities, bronchial
obstruction, septic embolization, or direct extension from local
infections such as empyema.



Classification

RLung abscess is classified based on its duration or

etiology .
RDuration Acute o = Chionie
R Acute abscess occurring less than 4-6 weeks

R Chronic abscess longer duration



Etiology

R ePrimary lung abscesses result from direct infection of the pulmonary
parenchyma in an otherwise healthy person. Most result from aspiration
and, less commonly, from infection with pyogenic bacteria (eg, S.
aureus).

R eSecondary lung abscesses occur when there is a predisposing
condition such as bronchial obstruction (eg, foreign body, neoplasm),
hematogenous spread (eg, right-sided endocarditis), or
immunocompromise.

R The terms "necrotizing pneumonia" or "lung gangrene" are used to
describe pneumonia that is complicated by necrosis and numerous
small abscesses



Pathophysiology

R Lung abscess is aspiration R Anaerobes causing lung abscess
pneumonia caused by mouth R Peptostreptococcus SPP
anaerobes . R Bactericides SPP

& Fusobacterium SPP
R Also caused by septic emboli to

R Microacrophilic streptococci
the lungs caused by e P

1. Bacteremia
2. Tricuspid valve endocarditis



pathophysiology

R Aspiration - Lung abscess is classically caused by aspiration of
oropharyngeal secretions especially in those with risk factors for
aspiration who have dental, gingival, or periodontal infection or para
nasal sinusitis). Anaerobes from the gingival crevice or sinuses reach the
lower airways, which usually occurs while the patient is in the

recumbent position.



R Hematogenous spread - Lung abscesses can occur as a consequence of
septic embolization during bacteremia (eg, tricuspid valve endocarditis,
intravascular catheters, intravenous (IV) drug use, or Lemierre

syndrome [ie, jugular vein suppurative thrombophlebitis]).



R Direct extension - A lung abscess may develop by direct extension of
an empyema, subphrenic, or mediastinal abscess or a tracheo- or
broncho-esophageal fistula.

R eBronchial obstruction - Endobronchial obstruction from a
bronchogenic or mediastinal mass (eg, aneurysm, lymphadenopathy,
tumor), bronchial stenosis, or from an inhaled foreign body may result
in postobstructive pneumonia that progresses to abscess formation
presumably from poor local drainage.



R Superinfection or spread of airway infection - Lung abscess may
develop as a superinfection of pulmonary infarcts, congenital
malformations, or lung contusion. Flares of bronchiectasis can lead to
parenchymal infection that evolves into a lung abscess in a minority of

patients.



Microbiology

R @ Aspiration — polymicrobial, reflecting oral and gingival flora.

&R Microaerophilic Streptococci Anaerobes

R Streptococcus anginosus Peptostreptococcus,

R Streptococcus milleri group Prevotella, Bacteroides
R Streptococcus mitis. (usually not B. fragilis),

R Fusobacterium.



Pneumonia caused by pyogenic
bacteria

R Staphylococcus aureus (eg, in a patient with influenza),

R Klebsiella pneumoniae (eg, in a patient with structural lung disease) ,

R Pseudomonas aeruginosa , Streptococcus pyogenes , Burkholderia pseudomallei,
R Haemophilus influenzae type b, Legionella, Nocardia, and Actinomyces.

R There have been occasional case reports of lung abscess caused
by Streptococcus pneumoniae, although superinfection by anaerobic bacteria

may be causative microbes in such cases.



Nonbacterial pathogens

®R Aspergillus spp, Cryptococcus spp, Histoplasma capsulatum, Blastomyces

dermatitidis, Coccidioides spp, the agents of mucormycosis),

&R Mycobacterium tuberculosis, nontuberculous mycobacteria (eg, M. avium,

M. kansasii, M. abscessus),

R parasites (eg, Entamoeba histolytica, Paragonimus westermani,

Echinococcus [hydatid cyst]).



Opportunistic infections

R In the immunocompromised host, the most common causes of
lung abscess are Pseudomonas aeruginosa and other aerobic Gram-
negative bacilli, Nocardia spp, and fungi
(Aspergillus and Cryptococcus spp). mucormycosis, Rhodococcus

equi, Mycobacterium tuberculosis, and nontuberculous mycobacteria



Symptoms

fever and chills (80 %),

R productive cough ; 55 to 90%,
R dyspnea (10%),

R chest pain (20 to 35%),

R hemoptysis (10%)

&R Anorexia

R Weight loss

R Night sweats



Physical tindings

RPatients presents with low grade fever in anaerobic
infections & temperature greater than 38.5c in other
infections

«REvidence of gingival disease

RClinical findings of consolidations: { decreased breath
sounds, dullness to percussion, bronchial breath sound,
course inspiratory crackles}



&R Immunocompromised
R Steroid chemotherapy
R -Malnutrition

R - Multiple trauma

R Esophageal disease

R -Achalasia

R -Reflux disease

R - Esophageal obstruction



«RBronchial obstruction
R- Tumor
R- foreign bdy

R- stricture



Workup lab studies

RCBC

RObtain sputum for gram stain, culture and
sensitivity

«RBlood culture

RSputum for ova and parasite



Chest radiograph

RCXR

RA typical chest radiographic appearance of a
lung abscess is an irregularly shaped cavity
with an air fluid level inside. Lung abscesses
as a result of aspiration most frequently occur
in the posterior segments of the upper lobes
or the superior segments of the lower lobes.



C1 scan

RCT scanning of the lungs may help visualize the
anatomy better than chest radiography : CT
scanning is very useful in the identification of
concomitant empyema or lung infarction.
























Bronchoscopy

R Flexible bronchoscopy is not routinely needed, but is
reserved for patients without a microbiologic diagnosis after
noninvasive testing and those with atypical presentations,
uncertain diagnosis, or immunocompromise.

«RSamples should be sent for cytology, routine Gram stain and
culture, and special stains for Nocardia, Actinomyces,
fungi, Pneumocystis, mycobacteria, and antigen testing for
galactomannan.



Transthoracic needle aspiration or biopsy

Careful review of the CT scan is needed to ensure that the suspected abscess is not an infected bulla,
Pneumothorax and pleural seeding appear less likely to occur if the abscess abuts the pleura and the needle

or catheter can be passed through an area of pleural thickening into the cavity.

Echocardiography - For patients with multiple lung abscesses, transthoracic echocardiography is used to

assess for right-sided valve infective endocarditis

Thoracentesis - If pleural fluid is present on the chest radiograph, a thoracentesis is performed to obtain a

sample for microbiologic testing and to exclude empyema (fluid appearance, cell counts, chemistries, pH).

Transtracheal aspiration - While popular in the past, transtracheal aspiration is no longer performed due

to safety concerns.



DIAGNOSIS

R The diagnosis of lung abscess is a clinical one, based
on the radiographic appearance (most often one or

more cavities with an air-tfluid interface), supportive

clinical features and microbiologic tests, and response

to antimicrobial therapy.



Dittrential diagnosis

keMalignancy

RPrimary lung cancer and metastatic cancer. A solitary thick-
walled cavity (wall >15 mm diameter) without surrounding
consolidation is concerning for lung cancer.

«ReNoninfectious granulomatous disease

R GPA , rheumatoid arthritis, sarcoidosis, nodular silicosis, and
pulmonary Langerhans cell histiocytosis.



e Tuberculosis with or without bacterial superinfection
RChronic pulmonary aspergillosis

«ReHydatid cyst

R Empyema with air-fluid interface

R eInfected sequestration



Treatment

R Initial empiric antibiotics
R Empiric antimicrobial therapy:

R beta-lactam-beta-lactamase inhibitor (eg, 3g
intravenously every six hours) or a carbapenem
(e, /

R eFor patients who are allergic to penicillin, (600 mg IV
every eight hours, followed by 300 mg orally four times
daily), 400 mg orally daily, or combination therapy
with (750 mg orally daily) plus (500 mg

orally three times daily) are alternatives. If a patient fails to respond to
clindamycin alone then Gram-negative coverage should be added with
a quinolone or cephalosporin.


https://medilib.ir/uptodate/show/8745
https://medilib.ir/uptodate/show/8553
https://medilib.ir/uptodate/show/9613
https://medilib.ir/uptodate/show/9275
https://medilib.ir/uptodate/show/10311
https://medilib.ir/uptodate/show/9554
https://medilib.ir/uptodate/show/9646

Adjusting antimicrobial regimen

R eFor suspected methicillin-susceptible S. aureus (MSSA), the agents of
choice are cefazolin (2 g IV every eight hours), nafcillin (2 g IV every
four hours), or oxacillin (2 g IV every four hours).

R eFor methicillin-resistant S. aureus (MRSA), linezolid (600 mg IV every
12 hours) or vancomycin are acceptable.



https://medilib.ir/uptodate/show/9214
https://medilib.ir/uptodate/show/9674
https://medilib.ir/uptodate/show/9724
https://medilib.ir/uptodate/show/10283
https://medilib.ir/uptodate/show/10037

Duration of antibiotics

R In general, we switch from IV to oral agents once the patient has

defervesced and becomes clinically stable.
Ra few days until three weeks.

R For patients with a mixed anaerobic and streptococcal

infection, 1S an appropriate regimen


https://medilib.ir/uptodate/show/8676

R The optimal total duration of therapy (IV plus oral): 21 to 48 days.

R continue antibiotic treatment until chest imaging (preferably
computed tomography [CT]) shows a small, stable residual lesion

or is clear.



Response to therapy

R Most patients are followed clinically, but repeat imaging is prudent for
new onset or recurrent fevers, chest pain, hemoptysis, or dyspnea and

for failure to improve.

R Patients with aspiration-related lung abscesses usually show clinical
improvement with decreased fever and leukocytosis within three to
four days after beginning antibiotic treatment. Defervescence is
expected in 7 to 10 days. The disappearance of putrid sputum may take

longer.



Failure of antimicrobial
therapy

R require a drainage procedure or surgical therapy (approximately 10
[BERESHiE

R Needle or catheter drainage
R Transthoracic (percutaneous) catheter drainage

& Transbronchoscopic catheter drainage



R Treating endobronchial obstruction

R Foreign body removal is often achieved with flexible or rigid
bronchoscopy. For bronchial stenosis or tumor, endobronchial balloon
dilation with stent placement may be an option pending definitive
therapy. Obstruction from mediastinal lesions (eg, aneurysms or

lymphadenopathy) require individualized assessment and treatment.



R Surgical intervention

R failure to improve clinically or radiographically with antibiotic therapy

with or without catheter drainage

complications during therapy (eg, significant hemorrhage, bronchopleural

fistula)

R mortality with surgery is as high as 15 to 20 percent.
R OUTCOMES

R Patients with primary lung abscess have cure rates of 90 to 95 percent.



Empyema

&R A parapneumonic effusion refers to the accumulation of fluid in the

pleural space in the setting of an adjacent pneumonia.

R ® An uncomplicated or simple parapneumonic effusion refers to a free-

tlowing effusion that is sterile.

R ® A complicated parapneumonic effusion refers to an effusion that has
been infected with bacteria or other micro-organisms (eg, positive Gram

stain or biochemical evidence of marked inflammation).

R @ An empyema refers to a collection of pus within the pleural space.



R Incidence 2-3% of all pneumonias .

R 20 to 40% percent of patients hospitalized with pneumonia have a
parapneumonic effusion and 5 to 10 percent of those progress to

empyema

R Empyema may be more common in men than women.



R Risk factors Aspiration, poor dental hygiene, malnutrition, and alcohol
or intravenous drug abuse, immunosupypression, age (<18 years, >65
years), partially-treated pneumonia, influenza, and gastroesophageal

reflux.

R The presence of pre-existing pleural fluid (eg, secondary to heart failure,

liver disease)



PATHOGENESIS

R Most parapneumonic effusions and empyemas are due to underlying

pneumonia,
R Stage 1 (simple or uncomplicated parapneumonic effusion)
R Stage 2 (complicated parapneumonic effusion and empyema)

R Stage 3 (chronic organization )



MICROBIOLOGY

Parapneumonic : Streptococcus pneumoniae, oral streptococci R

and anaerobes, and Staphylococcus aureus .

For nonparapneumonic complicated pleural effusions and &
empyema, the list of causative organisms is more extensive

and varies considerably with the source.



Mycobacteria — Mycobacterial tuberculosis, atypical
mycobacteria are also associated with parapneumonic
effusion and empyema, (eg, Mycobacterium abscessus,

Mycobacterium avium, Mycobacterium kansasii)



R Other pathogens — Fungal pleural infection is rare (<1 percent of cases).

R Candida pneumonia and empyema typically occur in the setting of disseminated
infections in highly immunocompromised patients or, in the case of empyema, as

a complication of thoracic surgery.

R Cryptococcus and Aspergillus species, both of which most often occur in

immunocompromised hosts.

&R Entamoeba histolytica, Echinococcus granulosus and Paragonimus westermani can cause

pleural effusions.

R Viruses do not typically cause empyema.



®RSymptoms:

R Cough, fever, pleuritic chest pain, dyspnea, and
sputum production.

RPhysical exam

RThe presence of pleural fluid with dullness on
percussion, decreased breath sounds, and decreased
fremitus.



Chest radiography

R In an upright patient, some free-flowing effusions are subtle lying in a
subpulmonic location (<75 mL).

R Other pleural effusions can be appreciated on lateral chest radiography
as blunting of the posterior costophrenic angle (>75 mL) or on
anteroposterior chest radiography as blunting of the lateral costophrenic
angle (>175 mL), while large effusions may obscure the diaphragm
(>500 mL) and demonstrate a meniscus sign.

R In the past, lateral decubitus radiographs were often performed to
determine the extent to which an effusion is freely-flowing within the
pleural space and evaluate the safety of thoracentesis.



RUltrasonography

RChest computed tomography



&RDIFFERENTIAL DIAGNOSIS
R Malignancy,

Rtuberculosis,

Rrheumatoid pleuritis,

Rlupus pleuritis,

crurinothorax .



DIAGNOSIS

&R Clinical signs and symptoms with confirmatory
chemical and microbiologic data from pleural fluid .

R Pleural biopsy, most often by thoracoscopy, when
micro-organisms are demonstrated in or cultured
from atfected pleural tissue.



Treatment

Empiric antibiotic therapy
Community acquired:

A third-generation cephalosporin (eg, or ) plus ®R
e A beta-lactam/beta-lactamase inhibitor combination (eg, ) R
Hospital-acquired: with and an antipseudomonal
cephalosporin (eg, > ) . Combining vancomycin with an anti-beta-
lactam/beta-lactamase inhibitor (eg, , ticarcillin-clavulanate
[limited supply]) . Thus, some clinicians use in place of vancomycin when

piperacillin-tazobactam is used. For those who are penicillin-allergic, we suggest
combining vancomycin with metronidazole and an antipseudomonal fluoroquinolone
(eg, ); alternatively, combining vancomycin with an antipseudomonal
carbapenem (eg, or %is appropriate.


https://www.uptodate.com/contents/ceftriaxone-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/cefotaxime-united-states-limited-availability-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/metronidazole-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/ampicillin-and-sulbactam-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/vancomycin-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/metronidazole-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/cefepime-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/ceftazidime-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/piperacillin-and-tazobactam-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/linezolid-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/ciprofloxacin-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/imipenem-and-cilastatin-drug-information?topicRef=119384&source=see_link
https://www.uptodate.com/contents/meropenem-drug-information?topicRef=119384&source=see_link

Duration of therapy: Individualize the duration of therapy based upon &
the type of effusion, the adequacy of drainage, clinical and radiographic
response to treatment, and the patient’s immune status.

Uncomplicated bacterial parapneumonic effusions: one to two weeks,

complicated parapneumonic effusions; two to three weeks for a =
complicated parapneumonic effusion empyema: four to six weeks .



Treatment of uncomplicated parapneumonic
effusion

Uncomplicated parapneumonic effusion
(typically free-flowing [ie, no loculations].
small to moderate size [eg, costophrenic angle
blunting only, <10 mm on lateral decubitus
radiograph or estimated volume <100 mL
on imaging] and, if sampled, has no evidence
of bacterial involvement on culture/chemistry)

v

Empiric antibiotic therapy *

v

Good clinical and radicgraphic
response by 2 to 4 days? 1l

Yeas Mo
Continue therapy and follow up Investigate for the development of a

as an outpatient on antibiotics complicated parapneumaonic effusion




Complicated pleural effusion and empyema (antibiotics plus drainage)
eEmpyema (ie, overtly purulent pleural fluid) R

ePositive pleural fluid Gram stain or culture =

o] oculated pleural effusion =

el arge free-flowing effusions (ie, 20.5 hemithorax) &

eEffusions associated with thickened parietal pleura =

eSepsis from a pleural source R

®R
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